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Ȱɚɜɚɏɔɑ ɣɔɞɌɞɑɗɔ, ɖɚɗɗɑɏɔ! 

 

Ȼɑɜɑɐ ȮɌɘɔ ɣɑɞɎɬɜɞɧɕ əɚɘɑɜ ȼɚɝɝɔɕɝɖɚɏɚ ɉɗɑɖɞɜɚəəɚ-

ɏɚ ȲɟɜəɌɗɌ ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ ɓɌ 2023 ɏɚɐ (REJR, Ⱦɚɘ 13, 

ʈ 4, 2023). ȶɌɖ ɔ Ɏɝɑ ɩɞɔ ɏɚɐɧ ɘɧ ɜɌɓɚɝɗɌɗɔ əɚɘɑɜ ɍɚɗɑɑ ɣɑɘ 

ɛɫɞɔ ɞɧɝɫɣɌɘ əɌɤɔɡ ɣɔɞɌɞɑɗɑɕ ɔ əɌ ɝɗɑɐɟɪɥɔɕ ɐɑəɨ Ɏɧɗɚɒɔ-

ɗɔ əɌ əɌɤɑɘ ɝɌɕɞɑ (http://www.rejr.ru/).   

ȶɌɖ ɎɝɑɏɐɌ, Ɏ ɩɞɚɘ Ɏɧɛɟɝɖɑ ɘɧ ɛɜɑɐɝɞɌɎɗɫɑɘ ɘɌɞɑɜɔɌ-

ɗɧ, ɛɚɝɎɫɥɑəəɧɑ ɜɌɓəɧɘ ɎɚɛɜɚɝɌɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ȹɚ-

ɘɑɜ ɚɞɖɜɧɎɌɪɞ ɚɜɔɏɔəɌɗɨəɧɑ ɝɞɌɞɨɔ əɌɤɔɡ ɖɚɗɗɑɏ. Ⱥɍɓɚɜ ɗɔ-

ɞɑɜɌɞɟɜɧ ɔ ɐɑɎɫɞɨ ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɨɑɕ ɛɚɝɎɫɥɑəɧ ɌɖɞɟɌɗɨ-

əɧɘ ɎɚɛɜɚɝɌɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. Ȯ ɐɎɟɡ ɖɗɔəɔɣɑɝɖɔɡ 

əɌɍɗɪɐɑəɔɫɡ ɚɛɔɝɌəɧ ɛɚɟɣɔɞɑɗɨəɧɑ ɝɗɟɣɌɔ əɑɚɒɔɐɌəəɧɡ 

əɌɡɚɐɚɖ ɔ ɛɜɌɎɔɗɨəɚɕ ɞɜɌɖɞɚɎɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɛɜɌɖɞɔɣɑɝɖɔɘɔ ɎɜɌɣɌɘ. ȳɌɖɜɧɎɌɑɞ əɚɘɑɜ ɝɞɌɞɨɫ ɚɍ ɔɝɞɚɜɔɔ 

ɜɌɓɎɔɞɔɫ əɌɤɑɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ Ɏ ȽɌɜɌɞɚɎɑ. ɉɞɚ ɔəɞɑɜɑɝəɧɕ 

ɘɌɞɑɜɔɌɗ, əɌɛɚɘɔəɌɪɥɔɕ ɣɔɞɌɞɑɗɫɘ əɌɣɌɗɚ ɝɞɌəɚɎɗɑəɔɫ ɐɔɝ-

ɢɔɛɗɔəɧ ɔ ɚɝəɚɎ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɏɚ ɛɜɑɛɚɐɌɎɌəɔɫ.  

ȬɎɞɚɜɧ ɝɞɌɞɑɕ ɔɓɎɑɝɞəɧɑ ɝɛɑɢɔɌɗɔɝɞɧ ɔ ɛɜɌɖɞɔɖɟɪɥɔɑ 

ɎɜɌɣɔ ɚɛɧɞ ɖɚɞɚɜɧɡ, əɌɐɑɪɝɨ, ɛɚɘɚɒɑɞ əɌɤɔɘ ɝɛɑɢɔɌɗɔɝɞɌɘ 

Ɏ ɜɟɞɔəəɚɕ ɛɜɌɖɞɔɣɑɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ.  

ȸɧ ɝɘɚɞɜɔɘ ɝ əɌɐɑɒɐɚɕ Ɏ ɛɜɔɍɗɔɒɌɪɥɔɕɝɫ 2024 ɏɚɐ 

ɔ, ɖɌɖ ɎɝɑɏɐɌ, ɚɒɔɐɌɑɘ ɚɞ ɣɔɞɌɞɑɗɑɕ ɛɔɝɑɘ ɝ əɚɎɧɘɔ ɝɞɌɞɨɫ-

ɘɔ, ɝɚɎɑɞɌɘɔ ɔ ɛɚɒɑɗɌəɔɫɘɔ. 

ȻɚɓɐɜɌɎɗɫɪ ɎɌɝ ɝ ɛɜɔɍɗɔɒɌɪɥɔɘɝɫ ȹɚɎɧɘ ɏɚɐɚɘ!  

ȲɑɗɌɪ Ɏɝɑɘ ɓɐɚɜɚɎɨɫ, ɞɎɚɜɣɑɝɖɔɡ ɟɝɛɑɡɚɎ ɔ ɟɐɚɎɗɑɞɎɚ-

ɜɑəɔɫ ɚɞ ɒɔɓəɔ! 

 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ     Ƚ.ȶ. ȾɑɜəɚɎɚɕ. 
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ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȴ ȸȺȹȴȾȺȼȴȹȯ ɁȺȷȱȽȾȱȬȾȺȸɇ 

 

Ализада Э.Э.1,2, Серова Н.С.1 
 

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

2 - ɀȯȭȿ çȹɌɟɣəɚ-ɖɗɔəɔɣɑɝɖɔɕ ɢɑəɞɜ ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɔɔ ɀȸȭȬ ȼɚɝɝɔɔè. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ.     

 

ɑɗɨ. Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɘɚəɔɞɚɜɔəɏɌ ɡɚɗɑɝɞɑɌɞɚ-

ɘɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɘɑɐɔɢɔəɝɖɔɑ ɐɌəəɧɑ 110 ɛɌ-

ɢɔɑəɞɚɎ ɝ ɡɚɗɑɝɞɑɌɞɚɘɚɕ ɔɓ ɀȯȭȿ çȹɌɟɣəɚ-ɖɗɔəɔɣɑɝɖɔɕ ɢɑəɞɜ ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɔɔ 

ɀȸȭȬ ȼɚɝɝɔɔè ɔ ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸȳ ȼɀ (ȽɑɣɑəɚɎɝɖɔɕ 

ȿəɔɎɑɜɝɔɞɑɞ). Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɞɌɖɔɑ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɖɌɖ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ɏ ɜɑɒɔɘɑ non-EPIDWI ɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜ-

əɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ. ȹɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɔɓ 110 (100%) ɛɌɢɔɑəɞɚɎ, ɛɜɚɡɚɐɔɎɤɔɡ ȸȽȶȾ ɔ 

ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPIDWI, ɍɧɗɌ ɚɍəɌɜɟɒɑəɌ Ɏ 54 (n=54; 49,1%) ɝɗɟɣɌɫɡ ɛɜɌɎɚɝɞɚɜɚəəɫɫ, Ɏ 49 

(n=49; 44,5%) ɝɗɟɣɌɫɡ ɗɑɎɚɝɞɚɜɚəəɫɫ ɔ Ɏ 7 (n=7; 6,4%) ɝɗɟɣɌɫɡ ɐɎɟɡɝɞɚɜɚəəɫɫ ɡɚɗɑɝɞɑɌɞɚɘɌ. Ȼɚ 

ɐɌəəɧɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ȸȼȾ ɍɧɗɚ ɎɧɫɎɗɑəo 15 (n=15; 13,6%) ɝɗɟɣɌɑɎ ɜɑɢɔɐɔɎɌ ɡɚɗɑɝɞɑɌɞɚ-

ɘɧ ɔ ɟ 7 (n=7; 6,4%) ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɚɝɞɌɎɤɔɑɝɫ ɖɗɑɞɖɔ ɡɚɗɑɝɞɑɌɞɚɘəɚɏɚ ɘɌɞɜɔɖ-

ɝɌ. ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPIDWI Ɏ ɎɧɫɎɗɑəɔɔ ɜɑɖɟɜɜɑəɞəɚɕ ɔ 

ɜɑɓɔɐɟɌɗɨəɚɕ ɡɚɗɑɝɞɑɌɞɚɘɧ ɝɚɝɞɌɎɔɗɌ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ (Se) ð 95,5%; ɝɛɑɢɔɠɔɣəɚɝɞɨ (Sp) ð 

96,6%, ɛɜɔ ɩɞɚɘ ɩɞɔ ɛɚɖɌɓɌɞɑɗɔ əɌ ȸȽȶȾ ɝɚɝɞɌɎɔɗɔ: 86,4%, 81,8% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

Ⱥɍɝɟɒɐɑəɔɑ. Ȼɜɔ ȸȽȶȾ ɐɔɠɠɑɜɑəɢɔɌɢɔɫ ɡɚɗɑɝɞɑɌɞɚɘɧ ɚɞ ɐɜɟɏɔɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚ-

ɢɑɝɝɚɎ ɛɜɑɐɝɞɌɎɗɫɑɞ ɍɚɗɨɤɟɪ ɝɗɚɒəɚɝɞɨ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɘɚəɔɞɚɜɔəɏɑ, ɞɌɖ ɖɌɖ əɌ ɠɚəɑ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ əɑɎɚɓɘɚɒəɚ ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ Ɏɔɝɚɣəɧɡ ɖɚ-

ɝɞɑɕ əɌ ɛɜɑɐɘɑɞ ɜɑɢɔɐɔɎɌ ɔɗɔ ɚɝɞɌɞɚɣəɧɡ ɖɗɑɞɚɖ ɡɚɗɑɝɞɑɌɞɚɘɧ. ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɣɌɝɞɚ 

əɚɝɔɞ ɝɟɍɦɑɖɞɔɎəɧɕ ɡɌɜɌɖɞɑɜ, ɣɞɚ ɞɌɖɒɑ əɑ ɛɚɐɗɑɒɔɞ ɐɚɝɞɚɎɑɜəɚɕ ɚɢɑəɖɑ. ȼɑɓɟɗɨɞɌɞɧ əɌɤɑɕ 

ɜɌɍɚɞɧ ɐɑɘɚəɝɞɜɔɜɟɪɞ Ɏɚɓɘɚɒəɚɝɞɨ ɚɍəɌɜɟɒɑəɔɫ ɎɔɓɟɌɗɔɓɌɢɔɚəəɚɏɚ ɛɜɔɓəɌɖɌ Ɏ Ɏɔɐɑ ɚɏɜɌəɔ-

ɣɑəɔɫ ɐɔɠɠɟɓɔɔ əɌ ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPIDWI ɛɜɔ əɌɗɔɣɔɔ ɜɑɖɟɜɜɑəɞəɚɕ ɔɗɔ ɜɑɓɔɐɟɌɗɨəɚɕ 

ɡɚɗɑɝɞɑɌɞɚɘɧ.  

ȳɌɖɗɪɣɑəɔɑ. Ȯɖɗɪɣɑəɔɑ ɔɘɛɟɗɨɝəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ non-EPIDWI ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ȸȼȾ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ ɫɎɗɫɑɞɝɫ ɢɑəəɧɘ Ɏ ɚɍəɌɜɟɒɑəɔɔ ɎɔɓɟɌɗɔɓɌɢɔɚəəɧɡ ɛɜɔɓəɌɖɚɎ ɡɚɗɑɝɞɑɌ-

ɞɚɘɧ ɐɌɒɑ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ, ɣɞɚ ɝɟɥɑɝɞɎɑəəɚ Ɏɗɔɫɑɞ əɌ ɚɛɜɑɐɑɗɑəɔɑ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɡɚɗɑɝɞɑɌɞɚɘɌ, ȸȽȶȾ, ȸȼȾ, non-EPI DWI, ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȬɗɔɓɌɐɌ ɉ.ɉ., e-mail: dr.alizada@bk.ru  
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RADIOLOGICAL DIAGNOSIS AND MONITORING OF CHOLESTEATOMA 

 

Alizada E.E.1,2, Serova N.S.1 

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

2 - National Medical Research Center for Otorhinolaryngology of the FMBA. Moscow, Russia . 

 

urpose.  To assess the available methods for radiological diagn ostics and monitoring of cho-

lesteatoma.  

Materials and methods.  The study involved data from 110 patients with cholesteatoma at 

the Federal State Budgetary Institution "The National Medical Research Center for Otorhi-

nolaryngology of the Federal Medico -Biolo gical Agency of Russia" of the Federal Medical and Biologi-

cal Agency of Russia and at the I.M. Sechenov First Moscow State Medical University (Sechenov Uni-

versity). All patients underwent pre - and post -operative magnetic resonance imaging (MRI) in non -

EPI DWI mode and multispiral computed tomography (MSCT).  

Results.  At the preoperative stage, among the 110 patients (100%) who underwent MSCT 

scans and MRI in non -EPI DWI mode, right -sided cholesteatoma was detected in 54 cases (n=54; 

49.1%), left -sided choles teatoma in 49 cases (n=49; 44.5%), and bilateral cholesteatoma in 7 cases 

(n=7; 6.4%). Postoperative MRI revealed 15 cases (n=15; 13.6%) of cholesteatoma recurrence, and 

remaining cholesteatoma matrix cells were found in 7 patients (n=7; 6.4%). Consequentl y, the sensi-

tivity (Se) of MRI in non -EPI DWI mode for detecting recurrent and residual cholesteatoma was 

95.5%, with a specificity (Sp) of 96.6%. In comparison, these values for MSCT scans were 86.4% and 

81.8%, respectively.  

Discussion.  In postoperative m onitoring, distinguishing cholesteatoma from other pathological 

processes poses significant challenges during MSCT scans. Postoperative inflammatory changes 

make it impossible to assess the condition of the temporal bones for recurrence or residual cholest e-

atoma. The clinical presentation often carries subjective characteristics, making it challenging to 

evaluate reliably. Our study results demonstrate the potential of detecting a visual sign in the form of 

diffusion restriction when there are indications o f recurrent or residual cholesteatoma, using the 

non -echo-planar diffusion -weighted imaging sequence.  

Conclusion.  Incorporating the non -echoplanar diffusion  weighted imaging technique in tem-

poral bone MRI proves invaluable in identifying visual indicators of cholesteatoma, even at its initial 

stages. This significantly influences the surgical treatment approach.  

 

 

Keywords  cholesteatoma, MSCT, MRI, non -EPI DWI, radiology.  
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ɜɑɐəɑɑ ɟɡɚ ɔɗɔ ɐɜɟɏɔɑ Ɏɚɓɐɟɤəɧɑ 

ɟɣɌɝɞɖɔ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ ɘɚɏɟɞ 

əɌɖɌɛɗɔɎɌɞɨ ɚɘɑɜɞɎɑɎɤɔɑ ɩɛɔ-

ɐɑɜɘɌɗɨəɧɑ ɖɗɑɞɖɔ ɔ ɝɘɑɝɨ ɐɜɟɏɔɡ 

ɎɑɥɑɝɞɎ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɝɚɝɞɚɫəɔɑɘ, 

ɔɓɎɑɝɞəɧɘ ɖɌɖ ɡɚɗɑɝɞɑɌɞɚɘɌ [1]. ɁɚɗɑɝɞɑɌɞɚ-

ɘɌ ɘɚɒɑɞ ɛɜɑɐɝɞɌɎɗɫɞɨ ɝɚɍɚɕ ɐɑɝɞɜɟɖɞɔɎəɧɑ 

ɩɜɚɓɔɎəɧɑ ɜɌɓɜɌɝɞɌəɔɫ ɚɜɚɏɚɎɑɎɤɑɏɚ ɛɗɚɝ-

ɖɚɏɚ ɩɛɔɞɑɗɔɫ Ɏ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ [2]. ɉɞɚ ɔə-

ɖɌɛɝɟɗɔɜɚɎɌəəɚɑ ɩɛɔɞɑɗɔɌɗɨəɚɕ ɞɖɌəɨɪ ɖɔ-

ɝɞɚɛɚɐɚɍəɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɝɚɝɞɚɫɥɑɑ ɖɜɚɘɑ 

ɚɜɚɏɚɎɑɎɌɪɥɔɡ ɖɗɑɞɚɖ ɛɗɚɝɖɚɏɚ ɩɛɔɞɑɗɔɫ, 

ɑɥɑ ɔɓ ɖɜɔɝɞɌɗɗɚɎ ɡɚɗɑɝɞɑɜɔəɌ ɔ ɖɑɜɌɞɔəɚ-

Ɏɧɡ ɝɞɜɟɖɞɟɜ [3]. ȱɒɑɏɚɐəɌɫ ɣɌɝɞɚɞɌ ɛɜɔɚɍ-

ɜɑɞɑəəɚɕ ɡɚɗɑɝɞɑɌɞɚɘɧ ɖɚɗɑɍɗɑɞɝɫ ɛɜɔɘɑɜəɚ 

ɚɞ 9 ɐɚ 12,6 ɝɗɟɣɌɑɎ əɌ 100 000 Ɏɓɜɚɝɗɧɡ ɔ 

ɚɞ 3 ɐɚ 15 ɝɗɟɣɌɑɎ əɌ 100 000 ɐɑɞɑɕ [4]. Ɂɚɗɑ-

ɝɞɑɌɞɚɘɌ ɘɚɒɑɞ ɜɌɓɎɔɞɨɝɫ Ɏ ɗɪɍɚɕ ɚɍɗɌɝɞɔ 

Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, ɎɖɗɪɣɌɫ ɝɜɑɐəɑɑ ɟɡɚ, Ɏɚɓ-

ɐɟɤəɧɑ ɖɗɑɞɖɔ ɝɚɝɢɑɎɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ ɔ ɖɌ-

ɘɑəɔɝɞɟɪ Ɏɑɜɡɟɤɖɟ. ȺɝəɚɎəɟɪ ɚɛɌɝəɚɝɞɨ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɛɜɚɢɑɝɝ ɜɚɝɞɌ ɐɌəəɚɏɚ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɫ, Ɏɗɑɖɟɥɔɕ ɓɌ ɝɚɍɚɕ ɎɚɝɛɌ-

ɗɑəɔɑ ɔ ɜɑɓɚɜɍɢɔɪ ɍɗɔɓɗɑɒɌɥɔɡ ɖɚɝɞəɧɡ 

ɞɖɌəɑɕ [5, 6]. 

Ɂɔɜɟɜɏɔɣɑɝɖɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ Ɏ əɌɝɞɚ-

ɫɥɑɑ Ɏɜɑɘɫ ɫɎɗɫɑɞɝɫ ɑɐɔəɝɞɎɑəəɧɘ ɚɖɚəɣɌ-

ɞɑɗɨəɧɘ ɎɌɜɔɌəɞɚɘ ɗɑɣɑəɔɫ, əɚ ɚəɚ əɑ Ɏɝɑ-

ɏɐɌ ɚɍɑɝɛɑɣɔɎɌɑɞ ɛɚɗəɟɪ ɛɜɚɠɔɗɌɖɞɔɖɟ ɜɑ-

ɢɔɐɔɎɌ. ɉɠɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ ɞɑɝəɚ ɝɎɫ-

ɓɌəɌ ɝ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɚɕ, Ɍ ɞɌɖɒɑ ɌəɌɗɔ-

ɓɚɘ ɩɞɔɚɗɚɏɔɔ, ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɔ ɛɌɞɚɠɔɓɔɚ-

ɗɚɏɔɣɑɝɖɔɡ ɘɑɡɌəɔɓɘɚɎ ɜɌɓɎɔɞɔɫ ɡɚɗɑɝɞɑɌ-

ɞɚɘɧ [3, 7, 8].  

ȻɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɎɧɫɎɗɑəɔɑ ɔ ɗɚɖɌ-

ɗɔɓɌɢɔɫ ɡɚɗɑɝɞɑɌɞɚɘɧ ɚɣɑəɨ ɎɌɒəɧ ɔɓ-ɓɌ ɑɑ 

Ɏɧɝɚɖɚɕ ɣɌɝɞɚɞɧ ɜɑɢɔɐɔɎɚɎ ɔ ɜɔɝɖɌ ɚɝɗɚɒ-

əɑəɔɕ. ɃɌɝɞɚɞɌ ɜɑɢɔɐɔɎɚɎ ɡɚɗɑɝɞɑɌɞɚɘɧ Ɏ 

ɞɑɣɑəɔɑ 5-ɗɑɞəɑɏɚ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɛɑɜɔ-

ɚɐɌ əɌɍɗɪɐɑəɔɫ ɝɚɝɞɌɎɔɗɌ 57-61% [9 - 11]. 

ȮɌɒəɚɝɞɨ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɍɦɫɝəɫɑɞɝɫ 

ɞɑɘ, ɣɞɚ ɐɗɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɛɚɞɑəɢɔɌɗɨəɧɡ 

ɚɝɗɚɒəɑəɔɕ ɒɑɗɌɞɑɗɨəɚ ɗɑɣɔɞɨ ɡɚɗɑɝɞɑɌɞɚɘɟ 

ɝ ɘɔəɔɘɌɗɨəɧɘɔ ɡɔɜɟɜɏɔɣɑɝɖɔɘɔ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌɘɔ [12]. 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɔɝɛɚɗɨɓɟɑɘɧɘɔ ɘɑɞɚ-

ɐɌɘɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɛɜɑɐɚɛɑɜɌ-

ɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɡɚɗɑɝɞɑɌɞɚɘɧ ɫɎɗɫɪɞ-

ɝɫ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȽȶȾ) Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ ɔ 

ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɌɫ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȰȮ ȸȼȾ). ȶɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝɣɔɞɌɑɞɝɫ əɌɔɗɟɣɤɔɘ 

ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɜɑɐəɑɏɚ ɟɡɌ, ɍɗɌɏɚ-

ɐɌɜɫ Ɏɧɝɚɖɚɘɟ ɜɌɓɜɑɤɑəɔɪ ɔ ɝɛɚɝɚɍəɚɝɞɔ 

ɎɧɫɎɗɫɞɨ ɖɗɪɣɑɎɧɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɖɚɝɞəɧɑ 

ɝɞɜɟɖɞɟɜɧ [13]. ȺɐəɌɖɚ, ɛɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ Ɏ ɐɚ- ɔ, ɚɝɚɍɑəəɚ, Ɏ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɚɘ ɛɑɜɔɚɐɑ əɑɎɚɓɘɚɒəɚ ɚɞɗɔɣɔɞɨ ɡɚɗɑ-

ɝɞɑɌɞɚɘɟ ɖɌɖ ɚɞ ɡɜɚəɔɣɑɝɖɚɏɚ ɏəɚɕəɚɏɚ ɝɜɑɐ-

əɑɏɚ ɚɞɔɞɌ, ɖɚɞɚɜɧɕ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɛɟɞɌɪɞ ɝ 

ɡɚɗɑɝɞɚɌɞɚɘɚɕ, ɞɌɖ ɔ ɚɞ ɐɜɟɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ 

ɝɜɑɐəɑɏɚ ɟɡɌ ɞɌɖɔɡ, ɖɌɖ ɡɚɗɑɝɞɑɜɔəɚɎɌɫ ɏɜɌ-

əɟɗɑɘɌ, ɠɔɍɜɚɓəɌɫ ɞɖɌəɨ ɔ ɜɟɍɢɚɎɧɑ ɔɓɘɑ-

əɑəɔɫ. ȴɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɎɑɐɑəəɧɑ Horn R.J. 

et al. Ɏ 2019 ɏ., ȶɚɜɚɍɖɔəɧɘ Ȭ.Ƚ. ɔ ɝɚɌɎɞ. Ɏ 

2023 ɏ., ɛɜɑɐɚɝɞɌɎɔɗɔ ɟɍɑɐɔɞɑɗɨəɧɑ ɐɚɖɌɓɌ-

ɞɑɗɨɝɞɎɌ ɞɚɏɚ, ɣɞɚ ɛɜɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ 

əɌɍɗɪɐɑəɔɔ ɚɣɑəɨ ɞɜɟɐəɚ ɎɧɫɎɔɞɨ ɖɗɔəɔɣɑ-

ɝɖɔ ɜɑɢɔɐɔɎɔɜɟɪɥɟɪ ɔɗɔ ɜɑɓɔɐɟɌɗɨəɟɪ ɡɚ-

ɗɑɝɞɑɌɞɚɘɟ. ȸȽȶȾ ɞɌɖ ɒɑ əɑ ɫɎɗɫɑɞɝɫ ɝɛɑɢɔ-

ɠɔɣəɚɕ Ɏ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ. Ȼɚɩɞɚɘɟ ɚɍɧɣəɚ 

ɞɜɑɍɟɑɞɝɫ ɖɚəɞɜɚɗɨəɌɫ ɚɛɑɜɌɢɔɫ [14, 15].  

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ əɑɩɡɚɛɗɌəɌɜəɌɫ 

ɐɔɠɠɟɓəɚ-ɎɓɎɑɤɑəəɌɫ (non-EPIDWI) ɘɌɏəɔɞ-

əɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ɏɝɑ ɣɌɥɑ ɔɝ-

ɛɚɗɨɓɟɑɞɝɫ Ɏ ȷȺȼ-ɛɜɌɖɞɔɖɑ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ 

ɡɚɗɑɝɞɑɌɞɚɘɧ. ɉɞɚɞ ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑ-

ɗɫɞɨ ɔɓɘɑəɑəɔɫ Ɏɫɓɖɚɝɞɔ ɞɖɌəɑɕ, ɣɞɚ ɐɌɑɞ 

Ɏɚɓɘɚɒəɚɝɞɨ ɔɓɟɣɌɞɨ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɔ ɖɌ-

ɣɑɝɞɎɑəəɧɑ ɛɌɜɌɘɑɞɜɧ ɞɖɌəɑɕ. Ȼɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɚɞɝɜɚɣɑəəɚɕ ɛɚɝɞɖɚəɞɜɌɝɞəɚɕ Ⱦ1-

ɎɓɎɑɤɑəəɚɕ ȸȼȾ, ȰȮȴ-ȸȼȾ əɑ ɞɜɑɍɟɑɞ ɎɎɑ-

ɐɑəɔɫ ɖɚəɞɜɌɝɞəɧɡ ɎɑɥɑɝɞɎ, ɣɞɚ ɓəɌɣɔɞɑɗɨ-

əɚ ɝɚɖɜɌɥɌɑɞ Ɏɜɑɘɫ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɑɓ ɟɥɑɜ-

ɍɌ ɐɗɫ ɖɌɣɑɝɞɎɌ ɎɔɓɟɌɗɔɓɌɢɔɔ. 

ȹɑɝɘɚɞɜɫ əɌ ɎɌɒəɧɕ ɎɖɗɌɐ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɎɔɓɟɌɗɔɓɌɢɔɪ ɡɚɗɑɝɞɑɌɞɚɘɧ, 

ɐɚ ɝɔɡ ɛɚɜ əɑ ɝɟɥɑɝɞɎɟɑɞ ɘɑɞɚɐɌ, ɚɍɑɝɛɑɣɔ-

ɎɌɪɥɑɏɚ 100% ɞɚɣəɚɝɞɨ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ 

ɘɚəɔɞɚɜɔəɏɌ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɐɌə-

əɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ. Ȯ ɗɔɞɑɜɌɞɟɜɑ əɑɞ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ, ɝɜɌɎəɔɎɌɪɥɔɡ ɛɚɖɌɓɌɞɑɗɔ ɟɝɛɑɤəɚ-

ɝɞɔ ȸȽȶȾ ɔ ȸȼȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɘɚəɔɞɚ-

ɜɔəɏɑ ɡɚɗɑɝɞɑɌɞɚɘɧ. Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɘɧ ɝɞɜɑɘɔɗɔɝɨ ɝɜɌɎəɔɞɨ ɞɚɣəɚɝɞɨ ɘɑɞɚɐɚɎ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, Ɍ ɔɘɑəəɚ: ȸȽȶȾ ɔ ȸȼȾ 

Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɘɚəɔɞɚɜɔəɏɑ ɡɚɗɑɝɞɑɌɞɚɘɧ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɘɚəɔɞɚɜɔəɏɌ ɡɚɗɑɝɞɑɌɞɚɘɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɐɌəəɧɑ 

110 ɛɌɢɔɑəɞɚɎ ɝ ɡɚɗɑɝɞɑɌɞɚɘɚɕ, ɔɓ ɖɚɞɚɜɧɡ Ɏ 

ɛɑɐɔɌɞɜɔɣɑɝɖɟɪ ɏɜɟɛɛɟ Ɏɚɤɗɚ 45 ɣɑɗɚɎɑɖ Ɏ 

ɎɚɓɜɌɝɞɑ ɚɞ 1 ɐɚ 18 ɗɑɞ ɔ 65 ɣɑɗɚɎɑɖ ɚɞ 18 ɐɚ 

96 ɗɑɞ Ɏ ɏɜɟɛɛɟ Ɏɓɜɚɝɗɧɡ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ 

ɛɚɝɗɑ ɛɚɐɛɔɝɌəɔɫ ɔəɠɚɜɘɔɜɚɎɌəəɚɏɚ ɝɚɏɗɌ-

ɝɔɫ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-

əɧɑ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ɏ 

ɜɑɒɔɘɑ non-EPI DWI ɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

Ȯɝɑ ɛɌɢɔɑəɞɧ ɛɜɚɤɗɔ ɖɚəɝɟɗɨɞɌɢɔɪ ɟ 

ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɌ ɛɚ ɛɚɎɚɐɟ ɒɌɗɚɍ əɌ ɍɚɗɨ 

Ɏ ɟɡɑ, ɓɟɐ ɔ ɓɎɚə, Ɍ ɞɌɖɒɑ əɌ ɝəɔɒɑəɔɑ ɔɗɔ 

ɛɚɞɑɜɪ ɝɗɟɡɌ Ɏ ɛɜɌɎɚɘ ɔ/ɔɗɔ ɗɑɎɚɘ ɟɡɑ, ɏɚ-

ɗɚɎɚɖɜɟɒɑəɔɑ, Ɏɧɐɑɗɑəɔɫ ɔɓ ɟɡɌ ɔ ɝɗɌɍɚɝɞɨ 

ɗɔɢɑɎɧɡ ɘɧɤɢ ɝɛɜɌɎɌ ɔ/ɔɗɔ ɝɗɑɎɌ. 

Ƚ 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

ȼɔɝ. 1.      Ɍ, Ɏ ð ȸȽȶȾ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ; Ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ɏ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ.  

ɍ, ɏ ð ȸȼȾ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ Ɏ ɜɑɒɔɘɑ non-EPI DWI; ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɏ ð ɖɚɜɚəɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ. 

Ɍ, Ɏ - Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɚɝɞɑɚɝɖɗɑɜɚɓ ɝɚɝɢɑɎɔɐəɧɡ ɚɞɜɚɝɞɖɚɎ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. ȽɚɡɜɌəəɧɑ ɫɣɑɕɖɔ ɔ 

Ɍəɞɜɟɘ ɓɌɛɚɗəɑəɧ ɘɫɏɖɚɞɖɌəəɧɘ ɝɚɐɑɜɒɔɘɧɘ. Ȯ ɜɑɞɜɚɗɌɍɔɜɔəɞəɚɕ ɚɍɗɌɝɞɔ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɍɤɔɜəɧɕ 

ɟɣɌɝɞɚɖ ɐɑɝɞɜɟɖɢɔɔ, ɓɌɛɚɗəɑəəɧɕ ɝɚɐɑɜɒɔɘɧɘ ɘɫɏɖɚɞɖɌəəɚɕ ɛɗɚɞəɚɝɞɔ, ɖɚəɞɟɜɧ ɛɚɗɚɝɞɔ ɣɑɞɖɔɑ, ɘɑ-

ɝɞɌɘɔ əɑɜɚɎəɧɑ, ɚɞɘɑɣɌɪɞɝɫ ɟɣɌɝɞɖɔ ɐɑɝɞɜɟɖɢɔɔ ɓɌɐəɑɕ ɝɞɑəɖɔ ɝɚɝɢɑɎɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ əɌ 

ɜɔɝ. 1 Ɍ). Ȯ ɩɛɔɞɔɘɛɌəɟɘɑ ɚɍəɌɜɟɒɑəɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ ɝɚɐɑɜɒɔɘɚɑ, əɌ ɠɚəɑ ɖɚɞɚɜɚɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɍɧɓ-

ɎɑɝɞɎɗɑəɔɑ ð ɛɜɔɓəɌɖɔ ɞɔɘɛɌəɚɝɖɗɑɜɚɓɌ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ əɌ ɜɔɝ. 1 Ɏ). ȴɓ ɝɗɟɡɚɎɧɡ ɖɚɝɞɚɣɑɖ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɞɚɗɨɖɚ ɏɚɗɚɎɖɌ ɘɚɗɚɞɚɣɖɌ (ɚɜɌəɒɑɎɌɫ ɝɞɜɑɗɖɌ).  

ɍ, ɏ - Ȯ ɛɜɌɎɚɕ ɍɌɜɌɍɌəəɚɕ ɛɚɗɚɝɞɔ ɔ ɖɌɘɑəɔɝɞɚɕ ɣɌɝɞɔ ɛɔɜɌɘɔɐɧ ɚɞɘɑɣɌɑɞɝɫ ɚɍɦɬɘəɧɕ ɟɣɌɝɞɚɖ ɚɏɜɌəɔ-

ɣɑəɔɫ ɐɔɠɠɟɓɔɔ ð ɖɌɜɞɔəɌ ɡɚɗɑɝɞɑɌɞɚɘɧ. 

Fig. 1.  a, c ð MSCT, temporal bones, a ð axial plane, c ð coronal plane. b, d ð Non -EPI DWI MRI, tem-

poral bones, b ð axial  plane, d ð coronal plane.  

a, c - There is osteosclerosis in the mastoid process of the right temporal bone. Preserved cells and antrum are 

filled with soft tissue material. Extensive destruction is observed in the retro -labyrinthine area, filled with soft  

tissue content, displaying clear yet occasionally uneven cavity contours. Notably, there are areas of destruction 

in the posterior wall of the mastoid process (white arrow in the axial view). Pathological content is detected in 

the epitympanum, accompanie d by calcification, suggestive of tympanosclerosis (white arrow in the coronal 

view). Among the auditory ossicles, only the head of the malleus bone is identifiable (orange arrow).  

b, d - In the right tympanic cavity and the bony part of the pyramid, there  is a voluminous area with diffusion 

restriction, indicative of cholesteatoma.  
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ɉɞɌɛ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝɚɝɞɚɫɗ ɔɓ 

ɛɜɚɎɑɐɑəɔɫ ȸȽȶȾ ɔ ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPI 

DWI. Ȼɜɔ ɚɍəɌɜɟɒɑəɔɔ ɛɜɔɓəɌɖɚɎ ɡɚɗɑɝɞɑɌ-

ɞɚɘɧ ɛɌɢɔɑəɞ əɌɛɜɌɎɗɫɗɝɫ ɖ ɡɔɜɟɜɏɟ-

ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɟ ɐɗɫ ɐɌɗɨəɑɕɤɑɕ ɖɚə-

ɝɟɗɨɞɌɢɔɔ ɔ ɚɛɜɑɐɑɗɑəɔɫ ɛɗɌəɌ ɗɑɣɑəɔɫ, ɖɚ-

ɞɚɜɧɕ ɎɖɗɪɣɌɗ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɚ ɔ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɠɟəɖɢɔɔ ɝɗɟɡɌ. 

ȸȽȶȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ 

əɌɗɔɣɔɑ ɡɚɗɑɝɞɑɌɞɚɘɧ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɞɚɘɚɏɜɌɠɚɎ çSiemens Somatom 

Sensation 40è (Siemens, ȯɑɜɘɌəɔɫ) ɔ çAquilion 

ONE 320è (Canon Medical Systems, ɋɛɚəɔɫ), 

ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,6 ɘɘ ɔ 0,5 ɘɘ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ.  

ȹɌ Ɏɞɚɜɚɘ ɩɞɌɛɑ ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ 

ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPI DWI ɐɗɫ ɎɧɫɎɗɑəɔɫ 

ɡɚɗɑɝɞɑɌɞɚɘɧ ɖɌɖ əɌ ɐɚ-, ɞɌɖ ɔ əɌ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ. ȸȼȾ ɛɜɚɎɚɐɔɗɌɝɨ əɌ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɧɡ ɞɚɘɚɏɜɌɠɌɡ Siemens 

Magnetom Espree (Siemens, ȯɑɜɘɌəɔɫ) ɔ 

Siemens Magnetom Aera (Siemens, ȯɑɜɘɌəɔɫ) 

ɝ ɘɌɏəɔɞəɧɘ ɛɚɗɑɘ ɔəɞɑəɝɔɎəɚɝɞɨɪ 1,5 Ⱦɑɝ-

ɗɌ, ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 3 ɘɘ. ȼɌɓɜɌɍɚɞɌəəɧɕ 

əɌɘɔ ɛɜɚɞɚɖɚɗ ɎɖɗɪɣɌɗ Ɏ ɝɑɍɫ ɔɘɛɟɗɨɝəɧɑ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ Ⱦ1-Ȯȴ (sag), Ⱦ2-Ȯȴ 

(cor+tra), Ⱦ2 FLAIR (tra), T2 DarkFluid (tra), 

non -EPIDWI (cor+tra). Ȱɗɔɞɑɗɨəɚɝɞɨ ɜɌɓɜɌɍɚ-

ɞɌəəɚɏɚ ɛɜɚɞɚɖɚɗɌ ȸȼȾ əɑ ɛɜɑɎɧɤɌɗɌ 30 

ɘɔəɟɞ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȹɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɔɓ 110 

(100%) ɛɌɢɔɑəɞɚɎ, ɛɜɚɡɚɐɔɎɤɔɡ ȸȽȶȾ ɔ 

ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPI DWI, ɍɧɗɌ ɚɍəɌɜɟɒɑ-

əɌ Ɏ 54 (n=54; 49,1%) ɝɗɟɣɌɫɡ ɛɜɌɎɚɝɞɚɜɚə-

əɫɫ, Ɏ 49 (n=49; 44,5%) ɝɗɟɣɌɫɡ ɗɑɎɚɝɞɚɜɚə-

əɫɫ ɔ Ɏ 7 (n=7; 6,4%) ɝɗɟɣɌɫɡ ɐɎɟɡɝɞɚɜɚəəɫɫ 

ɡɚɗɑɝɞɑɌɞɚɘɌ. ȹɌ ȸȽȶȾ ɚɢɑəɔɎɌɗɔɝɨ ɝɗɑɐɟ-

ɪɥɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ: ɎɧɫɎɗɑəɔɑ 

ɔ ɞɚɣəɚɑ ɚɛɜɑɐɑɗɑəɔɑ ɐɑɠɑɖɞɌ ɗɌɞɑɜɌɗɨəɚɕ 

ɝɞɑəɖɔ ɌɞɞɔɖɌ, ɖɜɧɤɔ ɍɌɜɌɍɌəəɚɕ ɛɚɗɚɝɞɔ 

əɌ ɠɚəɑ ɛɜɔɗɑɒɌɥɑɏɚ ɘɫɏɖɚɞɖɌəɚɏɚ ɝɚɐɑɜ-

ɒɔɘɚɏɚ, ɟɣɌɝɞɖɚɎ ɐɑɝɞɜɟɖɢɔɔ ɛɜɔɗɑɒɌɥɔɡ 

ɖɚɝɞəɧɡ ɝɞɑəɚɖ ɔ ɝɗɟɡɚɎɧɡ ɖɚɝɞɚɣɑɖ, Ɍ ɞɌɖ-

ɒɑ ɛɜɚɎɚɐɔɗɌɝɨ ɚɢɑəɖɌ ɎɚɎɗɑɣɑəəɚɝɞɔ ɛɔɜɌ-

ɘɔɐɧ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚ-

ɢɑɝɝ.  ȶ ȸȼ-ɛɜɔɓəɌɖɌɘ ɚɞəɚɝɔɗɚɝɨ əɌɗɔɣɔɑ 

ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ Ɏ ɚɍɗɌɝɞɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ əɌ non-EPI DWI (ɜɔɝ. 1). Ȼɜɔ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɔ ɘɑɞɚɐɔɖɔ non-EPI DWI ɟɐɌɗɚɝɨ ɎɔɓɟɌ-

ɗɔɓɔɜɚɎɌɞɨ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏɔ-

ɝɚɣəɧɡ ɖɚɝɞɑɕ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɡɚɗɑɝɞɑɌɞɚɘɚɕ 

əɌɍɗɪɐɌɗɔɝɨ ɜɑɓɖɚ ɎɧɜɌɒɑəəɧɑ (n=47; 

42,7%), ɟɘɑɜɑəəɚ ɎɧɜɌɒɑəəɧɑ (n=39; 35,5%) 

ɔ ɏɑɞɑɜɚɏɑəəɧɑ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɑ ȸȼ-

ɝɔɏəɌɗɧ (n=24; 21,8%) əɌ ȸȼ-ɔɓɚɍɜɌɒɑəɔɫɡ. 

ɉɞɔ ɝɔɏəɌɗɧ ɟɖɌɓɧɎɌɗɔ əɌ ɜɌɓɗɔɣəɧɑ ɞɔɛɧ 

ɞɖɌəɑɕ, Ɏɡɚɐɫɥɔɡ Ɏ ɝɚɝɞɌɎ ɡɚɗɑɝɞɑɌɞɚɘɧ, ɔɡ 

ɜɌɓɗɔɣəɧɕ ɟɜɚɎɑəɨ Ɏɚɐɚɜɚɐəɚɏɚ ɝɔɏəɌɗɌ. ȾɌ-

ɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ ȸȼ-ɝɔɏəɌɗɑ ɘɚɏɗɔ ɍɧɞɨ ɝɎɫ-

ɓɌəɧ ɝ əɌɗɔɣɔɑɘ ɡɚɗɑɝɞɑɜɔəɌ, ɖɑɜɌɞɔəɌ ɔ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɖɚɘɛɚəɑəɞɚɎ Ɏəɟɞɜɔ ɟɣɌɝɞɖɌ 

ɡɚɗɑɝɞɑɌɞɚɘɧ.  

Ȼɚ ɐɌəəɧɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ȸȼȾ 

ɍɧɗɚ ɎɧɫɎɗɑəɚ 15 (n=15; 13,6%) ɝɗɟɣɌɑɎ ɜɑ-

ɢɔɐɔɎɌ ɡɚɗɑɝɞɑɌɞɚɘɧ ɔ ɟ 7 (n=7; 6,4%) ɛɌɢɔ-

ɑəɞɚɎ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɚɝɞɌɎɤɔɑɝɫ ɖɗɑɞɖɔ 

ɡɚɗɑɝɞɑɌɞɚɘəɚɏɚ ɘɌɞɜɔɖɝɌ. ȺɐəɌɖɚ ȸȽȶȾ əɑ 

ɝɘɚɏɗɌ ɐɚɝɞɚɎɑɜəɚ ɚɛɜɑɐɑɗɔɞɨ əɌɗɔɣɔɑ ɩɞɔɡ 

ɖɗɑɞɚɖ əɌ ɠɚəɑ ɛɚɝɞɚɛɑɜɌɢɔɚəəɧɡ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ (ɜɔɝ. 2). ɉɞɚ ɘɚɏɗɚ ɍɧɞɨ 

ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ ɜɟɍɢɚɎɌɫ ɞɖɌəɨ, ɏɜɌəɟɗɫ-

ɢɔɔ ɔ ɛɗɌɝɞɔɣɑɝɖɔɕ ɌɟɞɚɘɌɞɑɜɔɌɗ ɔɘɑɪɞ 

ɝɡɚɒɟɪ ɛɗɚɞəɚɝɞɨ ɝ ɡɚɗɑɝɞɑɌɞɚɘɚɕ, ɣɞɚ ɓɌ-

ɞɜɟɐəɫɑɞ ɔɡ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȸȽȶȾ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɛɚɖɌɓɌɞɑɗɔ ɛɜɔ ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPI DWI Ɏ 

ɎɧɫɎɗɑəɔɔ ɜɑɖɟɜɜɑəɞəɚɕ ɔ ɜɑɓɔɐɟɌɗɨəɚɕ ɡɚ-

ɗɑɝɞɑɌɞɚɘɧ ɝɚɝɞɌɎɔɗɔ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ (Se) 

ð 95,5%; ɝɛɑɢɔɠɔɣəɚɝɞɨ (Sp) ð 96,6%, ɛɜɔ 

ɩɞɚɘ ɩɞɔ ɛɚɖɌɓɌɞɑɗɔ ɛɜɔ ȸȽȶȾ ɝɚɝɞɌɎɔɗɔ: 

86,4%, 81,8% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɑ ɖɚɘɛɨ-

ɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔɘɑɑɞ ɍɚɗɨɤɚɑ ɓəɌɣɑ-

əɔɑ Ɏ ɝɗɟɣɌɫɡ ɡɜɚəɔɣɑɝɖɔɡ ɔəɠɑɖɢɔɕ ɝɜɑɐ-

əɑɏɚ ɟɡɌ ɔ ɝɗɟɒɔɞ ɎɌɒəɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ 

ɘɑɞɚɐɚɘ, ɐɚɛɚɗəɫɪɥɔɘ ɖɗɔəɔɣɑɝɖɟɪ ɖɌɜɞɔ-

əɟ. Ʉɔɜɚɖɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ ɞɚəɖɔɘɔ ɝɜɑɓɌ-

ɘɔ 0,5 (0,6) ɘɘ, ɚɍɑɝɛɑɣɔɎɌɪɥɌɫ Ɏɧɝɚɖɟɪ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɍɜɌɓɚ-

ɎɌəɔɕ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɝ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ ɔ 

ɜɌɓɜɟɤɑəɔɫ ɛɜɔɗɑɏɌɪɥɔɡ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ, 

ɎɖɗɪɣɌɫ ɝɗɟɡɚɎɧɑ ɖɚɝɞɚɣɖɔ (ɘɚɗɚɞɚɣɑɖ, 

əɌɖɚɎɌɗɨəɫ ɔ ɝɞɜɑɘɑɣɖɚ). Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɛɌɢɔɑəɞɧ əɌ ɜɌəəɑɕ ɝɞɌɐɔɔ ɡɚɗɑɝɞɑɌ-

ɞɚɘɧ ɝɚɝɞɌɎɗɫɗɔ 37,3% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ. Ȯ 

ɩɞɔɡ ɝɗɟɣɌɫɡ əɑ ɍɧɗɚ əɔɖɌɖɔɡ ɛɜɔɓəɌɖɚɎ 

ɜɌɓɜɟɤɑəɔɫ ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɧ. ȻɜɔɓəɌɖɔ 

ɜɌɓɜɟɤɑəɔɫ ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɧ ɟɡɌ əɌɍɗɪ-

ɐɌɗɔɝɨ ɟ 62,7% ɛɌɢɔɑəɞɚɎ, ɍɧɗɔ ɛɚɐɞɎɑɜ-

ɒɐɑəɧ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ. ɉɞɔ ɜɑɓɟɗɨɞɌɞɧ 

ɛɚɐɣɑɜɖɔɎɌɪɞ ɎɌɒəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɖɚɘɛɨ-

ɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɐɗɫ ɚɢɑəɖɔ ɌəɌɞɚɘɔɔ 

Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɚɛɑɜɌ-

ɢɔɔ ɔ ɐɚɛɚɗəɔɞɑɗɨəɚ Ɏɑɐɑəɔɔ ɛɌɢɔɑəɞɌ Ɏ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɜɔ ɔɝɞɑɣɑəɔɔ 

ɗɔɖɎɚɜɌ ɔ ɛɚɫɎɗɑəɔɔ ɖɚɡɗɑɚɎɑɝɞɔɍɟɗɫɜəɧɡ 

əɌɜɟɤɑəɔɕ ɛɚ ɖɗɔəɔɣɑɝɖɔɘ ɐɌəəɧɘ. 

Ȯ ɘɔɜɚɎɚɕ ɗɔɞɑɜɌɞɟɜɑ Roman D. Laske 

et al. ɐɚɖɌɓɧɎɌɪɞ Ɏɧɝɚɖɟɪ ɛɜɚɏəɚɝɞɔɣɑɝɖɟɪ 

ɢɑəəɚɝɞɨ ȸȼȾ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɜɑɢɔɐɔɎɔɜɟ-

ɪɥɑɕ ɡɚɗɑɝɞɑɌɞɚɘɧ Ɏ ɜɑɒɔɘɑ non-EPI DWI, 

ɐɚɝɞɔɏɌɫ ɟɜɚɎəɫ ɞɚɣəɚɝɞɔ 98,5% [16, 17]. Ȯ 

ɝɔɝɞɑɘɌɞɔɣɑɝɖɚɘ ɚɍɓɚɜɑ, ɛɜɚɎɑɐɑəəɚɘ 

Egmond   Sylvia L.   Van et al.  ȭɧɗɚ  ɎɧɫɎɗɑəɚ,  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

ȼɔɝ. 2.      Ɍ, Ɏ ð ȸȽȶȾ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ, Ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ɏ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. ɍ, 

ɏ ð ȸȼȾ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ Ɏ ɜɑɒɔɘɑ non-EPI DWI, ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɏ ð ɖɚɜɚəɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ. 

Ɍ, Ɏ - Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɓɌɛɚɗəɑəəɌɫ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɌɫ ɛɚɗɚɝɞɨ (ɖɜɌɝəɧɕ ɖɜɟɏ), əɌ ɠɚəɑ ɖɚɞɚɜɚɕ ɚɞɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɌɞɨ ɡɚɗɑɝɞɑɌɞɚɘɟ ɚɞ ɚɖɜɟɒɌɪɥɑɏɚ ɘɫɏɖɚɞɖɌəəɚɏɚ ɝɟɍɝɞɜɌɞɌ ɓɌɞɜɟɐəɔɞɑɗɨəɚ. 

ɍ, ɏ - Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɟɣɌɝɞɖɔ ɏɔɛɑɜɔəɞɑəɝɔɎəɚɏɚ ɔ ɏɑɞɑɜɚɏɑəəɚɏɚ əɑɜɑɓɖɚ ɎɧɜɌɒɑəəɚɏɚ ȸȼ-ɝɔɏəɌɗɌ (ɖɜɌɝ-

əɧɑ ɝɞɜɑɗɖɔ), ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ əɌɗɔɣɔɪ ɜɑɓɔɐɟɌɗɨəɚɕ ɡɚɗɑɝɞɑɌɞɚɘɧ. 

Fig. 2.  a, c ð MSCT, temporal bones, a ð axial plane, c ð coronal plane.  b, d ð Non -EPI DWI MRI, tem-

poral bones, b ð axial plane, d ð coronal plane.  

a, c - In the presented CT scan, a postop erative cavity is observed, making it challenging to differentiate cho-

lesteatomas from surrounding soft tissue substrates.  

b, d - In the MRI images, areas with hyperintense and heterogeneous MR -signal (red arrows) are observed, 

suggesting the presence of r esidual cholesteatoma.  
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ɣɞɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɩɞɚɏɚ ɘɑɞɚɐɌ əɌ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɝɚɝɞɌɎɗɫɑɞ 80-82%, Ɍ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 90 -100%, ɣɞɚ ɛɚɐɣɑɜɖɔɎɌɑɞ 

ɑɏɚ Ɏɧɝɚɖɟɪ ɌɖɞɟɌɗɨəɚɝɞɨ [18]. Dremmen 

M.H.G. et al. (2012) ɞɌɖɒɑ ɛɚɖɌɓɌɗɔ, ɣɞɚ Ɏɧ-

ɝɚɖɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɎɧɫɎɗɑəɔɫ 

ɡɚɗɑɝɞɑɌɞɚɘɧ ɝɚɝɞɌɎɔɗɌ 93% [19]. Ȯ ɐɌəəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɎɧɐɎɔəɟɞɌ ɏɔɛɚɞɑɓɌ ɚ ɞɚɘ, ɣɞɚ 

ɒɔɜ, ɛɑɜɑɝɌɒɑəəɧɕ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɟɪ 

ɛɚɗɚɝɞɨ, ɘɚɒɑɞ ɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɟɝɔɗɑəɔɑ 

ɝɔɏəɌɗɌ ȸȼȾ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɗɚɒəɚɛɚɗɚɒɔ-

ɞɑɗɨəɧɘ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɌ-

ɞɚɣəɚɕ ɡɚɗɑɝɞɑɌɞɚɘɧ. ȺɐəɌɖɚ Ɏ əɌɤɑɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɩɞɚ ɫɎɗɑəɔɑ əɑ əɌɍɗɪɐɌɗɚɝɨ. ȭɗɌ-

ɏɚɐɌɜɫ Ɏɧɝɚɖɚɘɟ ɜɌɓɜɑɤɑəɔɪ ȸȼȾ, ɞɜɌəɝ-

ɛɗɌəɞɔɜɚɎɌəəɧɕ ɒɔɜ ɘɚɒəɚ ɍɑɓ ɞɜɟɐɌ ɐɔɠ-

ɠɑɜɑəɢɔɌɗɨəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ. 

ȮɌɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ȸȼȾ Ɏ ɜɑɒɔɘɑ 

non -EPI DWI ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɚɐɔɞɨ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɍɑɓ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɞɑɘ ɝɌɘɧɘ ɓəɌɣɔ-

ɞɑɗɨəɚ ɟɘɑəɨɤɌɫ Ɏɜɑɘɫ ɔ ɝɞɚɔɘɚɝɞɨ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɔ ɟɝɞɜɌəɫɫ ɞɌɖɔɑ ɜɔɝɖɔ, ɖɌɖ ɔəɐɔɎɔ-

ɐɟɌɗɨəɌɫ əɑɛɑɜɑəɚɝɔɘɚɝɞɨ ɔ ɎɚɓɘɚɒəɌɫ 

əɑɠɜɚɞɚɖɝɔɣəɚɝɞɨ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑ-

ɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ. 

ȼɑɓɟɗɨɞɌɞɧ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌ-

ɓɧɎɌɪɞ, ɣɞɚ ȸȽȶȾ əɑ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɐɗɫ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɜɑɢɔɐɔɎɌ ɡɚ-

ɗɑɝɞɑɌɞɚɘɧ ɔɗɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɝɞɌɞɚɣəɚɕ 

ɡɚɗɑɝɞɑɌɞɚɘɧ. ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɓɌɞɜɟɐəɫɪɞ ɐɔɌɏəɚɝɞɔɖɟ, 

ɛɜɔ ȸȽȶȾ əɑɎɚɓɘɚɒəɚ ɞɚɣəɚ ɚɛɜɑɐɑɗɔɞɨ 

əɌɗɔɣɔɑ ɜɑɢɔɐɔɎɔɜɟɪɥɔɡ ɔɗɔ ɚɝɞɌɞɚɣəɧɡ 

ɖɗɑɞɚɖ ɡɚɗɑɝɞɑɌɞɚɘɧ. ɉɞɚ ɚɍɦɫɝəɫɑɞɝɫ ɞɑɘ, 

ɣɞɚ ɜɟɍɢɚɎɌɫ ɞɖɌəɨ, ɏɜɌəɟɗɫɢɔɔ ɔ ɛɗɌɝɞɔɣɑ-

ɝɖɔɕ ɌɟɞɚɘɌɞɑɜɔɌɗ ɔɘɑɪɞ ɝɡɚɒɟɪ ɛɗɚɞəɚɝɞɨ 

ɝ ɡɚɗɑɝɞɑɌɞɚɘɚɕ, ɣɞɚ ɓɌɞɜɟɐəɫɑɞ ɔɡ ɐɔɠɠɑ-

ɜɑəɢɔɌɢɔɪ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɩɞɚɏɚ ɘɑɞɚɐɌ. 

Ȼɜɔ ɩɞɚɘ ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPI DWI ɛɚɖɌ-

ɓɧɎɌɑɞ Ɏɧɝɚɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ. ȭɗɌɏɚɐɌɜɫ 

Ɏɧɝɚɖɚɘɟ ɜɌɓɜɑɤɑəɔɪ ɔ ɝɛɚɝɚɍəɚɝɞɔ ɚɢɑəɔ-

ɎɌɞɨ ɐɔɠɠɟɓɔɚəəɧɑ ɚɏɜɌəɔɣɑəɔɫ Ɏ ɞɖɌəɫɡ, 

ɡɚɗɑɝɞɑɌɞɚɘɌ ɘɚɒɑɞ ɍɧɞɨ ɞɚɣəɚ ɎɔɓɟɌɗɔɓɔ-

ɜɚɎɌəɌ ɔ ɔɐɑəɞɔɠɔɢɔɜɚɎɌəɌ ɐɌɒɑ ɛɜɔ əɑ-

ɍɚɗɨɤɔɡ ɔɓɘɑəɑəɔɫɡ Ɏ ɘɌɞɜɔɖɝɑ ɡɚɗɑɝɞɑɌ-

ȾɌɍɗɔɢɌ ʈ1.    Ȼɜɚɞɚɖɚɗ ȸȽȶȾ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. 

ʂʨʠʪʝʨʠʠ ʀʇ ʃʆ ʃʇ ʀʆ ʏʫʚʩʪʚʠʪʝʣʴʥ. ʉʧʝʮʠʬʠʯʥ. ʊʦʯʥʦʩʪʴ 

ɸʙʩ. (n) ʆʪʥ., % [95% ɼʀ] 

ʄʉʂʊ   19 3 16 72 86,36% 

[81,43% - 91,30%] 

81,82% 

[79,05% - 84,59%] 

82,73% 

[80,30% - 85,16%] 

ʄʈʊ ʚ ʨʝʞʠʤʝ 

non-EPI DWI 

21 1 3 84 95,45% 

[92,46% - 98,45%] 

96,55% 

[95,23% - 97,87%] 

96,33% 

[95,12% - 97,54%] 

 

   

ȻɜɔɘɑɣɌəɔɫ: ȴȻ ð ɔɝɞɔəəɚ ɛɚɗɚɒɔɞɑɗɨəɧɑ, ȷȺ ð ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ, ȷȻ ð 

ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɑ, ȴȺ ð ɔɝɞɔəəɚ ɚɞɜɔɢɌɞɑɗɨəɧɑ). (Notes: TP ð true positive, FN ð 

false negative, FP ð false positive, TN ð true negative)  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.   ɀɚɜɑɝɞ-ɐɔɌɏɜɌɘɘɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ȸȽȶȾ ɔ ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPI 

DWI ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɎɧɫɎɗɑəɔɪ ɜɑɢɔɐɔɎɌ ɡɚɗɑɝɞɑɌɞɚɘɧ. 

Fig. 3.    Forest plot of diagnostic characteristics of MSCT and non -EPI DWI MRI in relation to the de-

tection of recurrence of cholesteatoma.  
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ɞɚɘ. 

Ȯ ɡɚɐɑ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɛɚɐ-

ɞɎɑɜɒɐɑəɚ, ɣɞɚ ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPI DWI 

ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘ ɔ ɝɛɑ-

ɢɔɠɔɣəɧɘ ɘɑɞɚɐɚɘ (ɞɌɍɗ. ʈ1). ɃɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɐɚɝɞɔɏɌɗɌ 98%, ɝɜɑɐəɫɫ ð 95,45% (95% 

Ȱȴ: 92,46% - 98,45%), ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 

96,55% (95% Ȱȴ: 95,23% - 97,87%) ɔ ɞɚɣ-

əɚɝɞɨ ð 96,33% (95% Ȱȴ: 95,12% - 97,54%) 

(ɜɔɝ. 3). ɉɞɔ ɜɑɓɟɗɨɞɌɞɧ ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɘɑɒ-

ɐɟəɌɜɚɐəɧɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ, ɚɐəɌɖɚ əɌɤɔ 

ɐɌəəɧɑ ɛɚɖɌɓɧɎɌɪɞ əɑɘəɚɏɚ ɍɚɗɨɤɟɪ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ. ȹɌɛɜɔɘɑɜ, Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ 

Ayache D. Et al. (2005) ɔ Williams M. T. Et al. 

(2003) ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 

ɝɚɝɞɌɎɔɗɔ ɚɖɚɗɚ 90% ɔ 92-100% [21, 22]. Ȯ  

ɝɔɝɞɑɘɌɞɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ Muzaffar J. Et 

al. ɟɜɚɎəɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɍɧɗɔ əɑɘəɚɏɚ 

əɔɒɑ ð 89,79% ɔ 94,57%. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ 

ȽɞɑɛɌəɚɎɚɕ ȱ.Ȭ. ɔ ɝɚɌɎɞ. ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ɘɑɞɚɐɌ ɍɧɗɌ ɞɌɖɚɕ ɒɑ, ɖɌɖ ɔ Ɏ əɌɤɑɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ð 96%, əɚ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɍɧɗɌ əɔ-

ɒɑ ð 84% [23]. ɉɞɌ ɜɌɓəɔɢɌ ɛɚɐɣɑɜɖɔɎɌɑɞ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɚɛɞɔɘɔɓɔɜɚɎɌəəɚɏɚ ɛɜɚɞɚɖɚ-

ɗɌ ɔ ɘɑɞɚɐɔɖɔ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɐɗɫ 

ɐɔɌɏəɚɝɞɔɖɔ ɡɚɗɑɝɞɑɌɞɚɘɧ [24]. 

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɚɐɞɎɑɜɒɐɌɪɞ 

ɛɜɑɔɘɟɥɑɝɞɎɌ ɩɞɚɏɚ ɘɑɞɚɐɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɟɣɌɝɞɖɌ ɡɚɗɑɝɞɑɌɞɚɘ ɐɔɌɘɑɞɜɚɘ Ɏɝɑɏɚ ɚɞ 1,5 

ɘɘ, ɎɧɫɎɗɑəɔɔ ɜɑɢɔɐɔɎɚɎ ɔ ɎɧɫɎɗɑəɔɔ 

ɚɝɞɌɞɚɣəɧɡ ɡɚɗɑɝɞɑɌɞɚɘ. ȶɜɚɘɑ ɞɚɏɚ, ɌəɌɗɔɓ 

ɔ ɚɢɑəɖɌ ȸȼ-ɞɚɘɚɏɜɌɘɘ ɛɌɢɔɑəɞɚɎ ɝ ɡɚɗɑ-

ɝɞɑɌɞɚɘɚɕ ɞɚɗɨɖɚ Ɏ ɜɑɒɔɘɑ non-EPI DWI, Ɏ 

ɞɑɣɑəɔɑ ɚɏɜɌəɔɣɑəəɚɏɚ ɛɑɜɔɚɐɌ Ɏɜɑɘɑəɔ (10 

ɘɔəɟɞ), ɐɚɝɞɌɞɚɣəɧ ɐɗɫ ɚɍɑɝɛɑɣɑəɔɫ ɞɚɣəɚ-

ɝɞɔ ɐɔɌɏəɚɓɌ ɍɑɓ ɟɥɑɜɍɌ ɐɗɫ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ. 

ȸȼȾ non-EPI DWI ɞɌɖɒɑ ɛɚɐɡɚɐɔɞ ɐɗɫ 

ɛɑɐɔɌɞɜɔɣɑɝɖɔɡ ɚɍɝɗɑɐɚɎɌəɔɕ, ɛɚɝɖɚɗɨɖɟ 

ɛɚɞɑəɢɔɌɗɨəɧɑ ɌɜɞɑɠɌɖɞɧ ɚɞ ɐɎɔɒɑəɔɫ Ɏ 

ɩɞɚɘ ɜɑɒɔɘɑ ɝɟɥɑɝɞɎɑəəɚ əɑ ɛɚɎɗɔɫɪɞ əɌ 

ɖɌɣɑɝɞɎɚ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɐɔɌɏəɚɝɞɔɖɔ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ 

ɘɑɒɐɟ ȸȽȶȾ ɔ ȸȼȾ ɛɚɐɣɑɜɖɔɎɌɑɞ ɛɜɑɎɚɝ-

ɡɚɐɝɞɎɚ ȸȼȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɡɚɗɑɝɞɑɌɞɚɘɧ. 

ȭɗɌɏɚɐɌɜɫ ɝɎɚɑɕ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɔ, ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPI DWI ɛɚɓɎɚɗɫɑɞ 

ɎɧɫɎɗɫɞɨ ɍɚɗɨɤɑ ɝɗɟɣɌɑɎ ɡɚɗɑɝɞɑɌɞɚɘ ɔ ɞɚɣ-

əɚ ɚɛɜɑɐɑɗɫɞɨ ɔɡ ɜɌɓɘɑɜɧ. ɉɞɔ ɜɑɓɟɗɨɞɌɞɧ 

ɎɌɒəɧ, ɛɚɝɖɚɗɨɖɟ ɐɌɪɞ ɠɟəɐɌɘɑəɞɌɗɨəɟɪ 

ɔəɠɚɜɘɌɢɔɪ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɗɑɣɑəɔɫ ɔ 

ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɔɝɡɚɐɚɎ ɗɑɣɑəɔɫ ɛɌɢɔɑə-

ɞɚɎ. Ȼɚɩɞɚɘɟ, əɌɘɔ ɍɧɗ ɜɌɓɜɌɍɚɞɌə əɚɎɧɕ 

Ɍɗɏɚɜɔɞɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɘɚəɔɞɚɜɔə-

ɏɌ ɛɌɢɔɑəɞɚɎ ɝ ɡɚɗɑɝɞɑɌɞɚɘɚɕ, ɎɖɗɪɣɌɪɥɔɕ 

Ɏ ɝɑɍɫ ɝɗɑɐɟɪɥɔɑ ɜɑɖɚɘɑəɐɌɢɔɔ: 

1.  Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɡɚɗɑɝɞɑɌɞɚɘɧ Ɏ ɐɚ-

ɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɝɚɣɑ-

ɞɌɞɨ ɜɑɓɟɗɨɞɌɞɧ non-EPI DWI ȸȼȾ ɔ ȸȽȶȾ 

Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ. 

2.  ȹɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɝɞɚɔɞ 

ɔɝɛɚɗɨɓɚɎɌɞɨ ȸȼȾ non-EPI DWI Ɏ ɖɌɣɑɝɞɎɑ 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.   ɀɚɜɑɝɞ-ɐɔɌɏɜɌɘɘɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ȸȽȶȾ ɔ ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPI 

DWI ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɎɧɫɎɗɑəɔɪ ɜɑɢɔɐɔɎɌ ɡɚɗɑɝɞɑɌɞɚɘɧ. 

Fig. 4.    Forest plot of diagnosti c characteristics of MSCT and non -EPI DWI MRI in relation to the de-

tection of recurrence of cholesteatoma.  
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ɚɝəɚɎəɚɏɚ ɘɑɞɚɐɌ ɎɔɓɟɌɗɔɓɌɢɔɔ ɐɗɫ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɔ ɘɚəɔɞɚɜɔəɏɌ ɡɚɗɑɝɞɑɌɞɚɘɧ ɔɓ-ɓɌ ɑɑ 

ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɑɕ. ȾɌɖɒɑ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑ-

ɜɔɚɐɑ ɐɚɛɚɗəɔɞɑɗɨəɚ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɜɚɎɑ-

ɐɑəɔɑ ȸȽȶȾ ɛɜɔ əɌɗɔɣɔɔ ɝɗɑɐɟɪɥɔɡ ɠɌɖɞɚ-

ɜɚɎ: ɔɝɞɑɣɑəɔɑ ɗɔɖɎɚɜɌ ð ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ 

ɐɑɠɑɖɞɌ Ɏɑɜɡəɑɕ ɖɚɝɞəɚɕ ɝɞɑəɖɔ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɕ ɛɚɗɚɝɞɔ; ɛɜɔ ɛɚɫɎɗɑəɔɔ 

ɖɚɡɗɑɚɎɑɝɞɔɍɟɗɫɜəɧɡ əɌɜɟɤɑəɔɕ, ɝɜɑɐɔ ɖɚ-

ɞɚɜɧɡ ɏɚɗɚɎɚɖɜɟɒɑəɔɑ, ɞɚɤəɚɞɌ ɔ ɜɎɚɞɌ, ɣɞɚ 

ɘɚɒɑɞ ɍɧɞɨ ɎɧɓɎɌəɚ əɌɜɟɤɑəɔɑɘ ɢɑɗɚɝɞəɚ-

ɝɞɔ ɗɌɍɔɜɔəɞɌ, ɔɝɞɑɣɑəɔɑ ɛɑɜɔɗɔɘɠɧ ɔ 

əɌɗɔɣɔɑ ɎɚɓɐɟɡɌ Ɏ ɛɚɗɚɝɞɫɡ ɗɌɍɔɜɔəɞɌ (ɜɔɝ. 

4). 

ȳɌɖɗɪɣɑəɔɑ. 

Ȯɖɗɪɣɑəɔɑ ɔɘɛɟɗɨɝəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚɝɞɔ  əɑɩɡɚɛɗɌəɌɜəɚɏɚ ɐɔɠɠɟɓəɚ-

ɎɓɎɑɤɑəəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ  ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ȸȼȾ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ əɌ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɚɘ ɩɞɌɛɌɡ ɫɎɗɫɑɞɝɫ ɢɑəəɧɘ Ɏ ɚɍəɌɜɟ-

ɒɑəɔɔ ɎɔɓɟɌɗɔɓɌɢɔɚəəɧɡ ɛɜɔɓəɌɖɚɎ ɡɚɗɑ-

ɝɞɑɌɞɚɘɧ ɐɌɒɑ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɐɌəəɚɕ 

ɛɌɞɚɗɚɏɔɔ. ɉɞɚ ɝɟɥɑɝɞɎɑəəɚ Ɏɗɔɫɑɞ əɌ ɚɛɜɑ-

ɐɑɗɑəɔɑ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ. 

Ȼɜɔ ɩɞɚɘ ȸȽȶȾ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ, Ɏ ɚɞɗɔɣɔɑ 

ɚɞ ȸȼȾ, ɚɍɑɝɛɑɣɔɎɌɑɞ ɞɚɣəɟɪ ɎɔɓɟɌɗɔɓɌɢɔɪ 

ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɝɜɑɐəɑɏɚ ɟɡɌ. ȰɌəəɧɕ Ɍɝ-

ɛɑɖɞ ɛɚɐɣɑɜɖɔɎɌɑɞ ɎɌɒəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ 

ȸȽȶȾ ɐɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɌəɌɞɚɘɔɔ Ɏɔ-

ɝɚɣəɧɡ ɖɚɝɞɑɕ ɔ ɛɗɌəɔɜɚɎɌəɔɫ ɚɍɦɑɘɌ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȻɜɚɎɑɐɑəɔɑ ȸȽȶȾ əɑɢɑɗɑɝɚɚɍɜɌɓəɚ ɐɗɫ 

ɛɚɝɞɚɛɑɜɌɢɔɚəəɚɏɚ ɎɧɫɎɗɑəɔɫ ɜɑɢɔɐɔɎɌ ɡɚ-

ɗɑɝɞɑɌɞɚɘɧ ɔɗɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɜɑɓɔɐɟɌɗɨəɚɕ 

ɡɚɗɑɝɞɑɌɞɚɘɧ. ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPI DWI 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ Ɏɧɝɚɖɟɪ ɩɠɠɑɖɞɔɎ-

əɚɝɞɨ Ɏ ɐɌəəɚɘ ɝɗɟɣɌɑ, ɚɍɑɝɛɑɣɔɎɌɫ ɞɚɣəɟɪ 

ɎɔɓɟɌɗɔɓɌɢɔɪ ɡɚɗɑɝɞɑɌɞɚɘɧ ɍɗɌɏɚɐɌɜɫ Ɏɧɝɚ-

ɖɚɘɟ ɜɌɓɜɑɤɑəɔɪ ɔ ɝɛɚɝɚɍəɚɝɞɔ ɚɢɑəɔɎɌɞɨ 

ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ Ɏ ɞɖɌəɫɡ. ɉɞɚ ɛɚɓɎɚ-

ɗɫɑɞ ɎɧɫɎɗɫɞɨ ɐɌɒɑ əɑɍɚɗɨɤɔɑ ɔɓɘɑəɑəɔɫ Ɏ 

ɡɚɗɑɝɞɑɌɞɚɘɌɞɚɓəɚɕ ɘɌɞɜɔɢɑ. ȹɌ ɗɪɍɚɘ ɩɞɌ-

ɛɑ əɌɍɗɪɐɑəɔɫ, ɛɜɔ əɌɗɔɣɔɔ ɞɌɖɔɡ ɚɝɗɚɒəɑ-

əɔɕ, ɖɌɖ ɔɝɞɑɣɑəɔɑ ɗɔɖɎɚɜɌ ɔ/ɔɗɔ ɛɚɫɎɗɑəɔɑ 

ɖɚɡɗɑɚɎɑɝɞɔɍɟɗɫɜəɧɡ əɌɜɟɤɑəɔɕ, əɑɚɍɡɚɐɔ-

ɘɚ ɛɜɚɎɑɐɑəɔɑ ɛɚɎɞɚɜəɚɕ ȸȽȶȾ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌ-

ɢɔɔ ȯɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɛɚ ɛɚɐɐɑɜɒɖɑ 

Ȯɑɐɟɥɑɕ əɌɟɣəɚɕ ɤɖɚɗɧ ȹɄ-599.2022.3 

çȹɑɔəɎɌɓɔɎəɧɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ 

ɗɟɣɑɎɚɕ ɘɑɐɔɢɔəɧ Ɏ ɝɖɜɔəɔəɏɑ, ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ, ɘɚəɔɞɚɜɔəɏɑ ɗɑɣɑəɔɫ ɔ ɖɚəɞɜɚɗɑ 

ɜɑɌɍɔɗɔɞɌɢɔɔ ɝɚɢɔɌɗɨəɚ ɓəɌɣɔɘɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕè (ȼɟɖɚɎɚɐɔɞɑɗɨ ȹ.Ƚ. ȽɑɜɚɎɌ). 
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iagnosis, treatment plan and evaluation of endodontic treatment are done with the help of 

radiographs. Radiographic imaging is essentially two -dimensio nal imaging of a three -

dimensional structure.  

The purpose.  of this research was to evaluate and compare the accuracy of linear meas-

urement of gutta percha in teeth with root canal treatment and periapical area in both orthopanto-

mography and cone -beam compu ted tomography (CBCT).   

Materials and methods.  In this retrospective study, the collected sample consisted of 90 en-

dodontically treated teeth; fifty teeth had single canal, 12 teeth with two canals, and 28 teeth with 

three canals. All images were randomly  chosen from patient who visited the clinic of radiology, seek-

ing different dental treatment. Each patient had orthopantomography and CBCT at the same time. 

Each image separately was evaluated by two examiners. The operator analyzed the linear measure-

ment of each tooth with root canal treatment and periapical area in both orthopantomography and 

CBCT. The CBCT was evaluated in two cross sections with 0.5 mm thickness. The CBCT is evaluated 

with the corresponding orthopantomography. All the images were collec ted from the same device 

(SORDEX, CRANEX 3D) and analyzed by On Demand 3D software by using cross section view for 

CBCT and SCANORA software for image.  

Results.  It is notable that lesions on CBCT have higher values in comparison to OPTG but the 

standard d eviation is approximately similar. Gutta percha on CBCT also had higher negative values 

and higher standard deviation than on OPTG. When the recorded values were compared between 

OPTG and CBCT with regard to lesions and gutta percha, a significant statisti cal difference was 

found for the lesions (P value of 0.000), while gutta percha showed a P value of 0.056. Lesions on 

CBCT had a higher value than on OPTG. Interestingly, comparisons between CBCT and OPTG for 

both BC and PC showed only one significant diff erence which is between CBCT and OPTG values for 

gutta percha of PC (P = 0.02) as CBCT values were negatively higher than on OPTG. Comparisons 

between the three canals with regard to CBCT and OPTG values yielded two significant differences. 

The first is re lated to MC canal with regard to gutta percha (P = 0.017) as higher negative values were 

noted on CBCT than OPTG. The second difference is related to DC canal also for gutta percha (P = 

0.016) with higher negative values for CBCT. Comparisons for the three  canals with regard to CBCT 

and OPTG showed three significant differences. The first is with regard to lesions of ML canal (P = 

0.025) with lesions on CBCT having higher values than on OPTG. The second significant difference is 

in gutta percha of MB canals  (P = 0.002) with higher negative values on CBCT than on OPTG. The 

last significant difference is in gutta percha of ML canal (P = 0.004) with higher negative values on 

CBCT than on OPTG.  

Conclusion.  CBCT scanning has been shown to be more accurate than di gital radiographs in 

identifying the accuracy of linear measurements of periapical lesions and the length of gutta perch 

root canal fillings. The results of the present study showed the CBCT method has a higher diagnostic 

informative value in comparison wi th orthopantomography in the evaluation of teeth after endodontic 

treatment . 

 

Keywords:  endodontic, gutta percha, CBCT, orthopantomography, cone -beam computed to-
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ɔɌɏəɚɝɞɔɖɌ, ɛɗɌə ɗɑɣɑəɔɫ ɔ ɚɢɑəɖɌ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɩəɐɚɐɚəɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɜɚɎɚ-

ɐɫɞɝɫ ɝ ɛɚɘɚɥɨɪ ɜɑəɞɏɑəɚɏɜɌɘɘ. ȼɑəɞɏɑəɚɏɜɌɘɘɌ ð ɩɞɚ, ɛɚ ɝɟɥɑɝɞɎɟ, ɐɎɟɘɑɜəɚɑ ɔɓɚɍ-

ɜɌɒɑəɔɑ ɞɜɑɡɘɑɜəɚɕ ɝɞɜɟɖɞɟɜɧ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɔ ɝɜɌɎəɔɞɨ ɞɚɣəɚɝɞɨ ɗɔəɑɕəɚɏɚ ɔɓɘɑɜɑəɔɫ ɏɟɞɞɌɛɑɜɣɔ Ɏ 

ɓɟɍɌɡ ɛɜɔ ɗɑɣɑəɔɔ ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ ɔ ɛɑɜɔɌɛɔɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɖɌɖ ɛɜɔ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ 

(ȺȻȾȯ), ɞɌɖ ɔ ɛɜɔ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȷȶȾ).        

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɐɌəəɚɘ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɎɧɍɚɜɖɌ ɝɚɝɞɚɫɗɌ ɔɓ 90 

ɩəɐɚɐɚəɞɔɣɑɝɖɔ ɚɍɜɌɍɚɞɌəəɧɡ ɓɟɍɚɎ; 50 ɓɟɍɚɎ ɔɘɑɗɔ ɚɐɔə ɖɌəɌɗ, 12 ɓɟɍɚɎ ð ɝ ɐɎɟɘɫ ɖɌəɌɗɌɘɔ ɔ 

28 ɓɟɍɚɎ ð ɝ ɞɜɑɘɫ ɖɌəɌɗɌɘɔ. Ȯɝɑ ɔɓɚɍɜɌɒɑəɔɫ ɍɧɗɔ ɝɗɟɣɌɕəɧɘ ɚɍɜɌɓɚɘ ɚɞɚɍɜɌəɧ ɔɓ ɍɌɓɧ ɐɌə-

əɧɡ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɑ ɚɍɜɌɞɔɗɔɝɨ Ɏ ɖɗɔəɔɖɟ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌ ɜɌɓɗɔɣəɧɘ ɝɞɚɘɌɞɚɗɚ-

ɏɔɣɑɝɖɔɘ ɗɑɣɑəɔɑɘ. ȶɌɒɐɚɘɟ ɛɌɢɔɑəɞɟ ɚɐəɚɎɜɑɘɑəəɚ Ɏɧɛɚɗəɫɗɔ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɪ ɔ ȶȷȶȾ. 

ȶɌɒɐɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ɏ ɚɞɐɑɗɨəɚɝɞɔ ɚɢɑəɔɎɌɗɚɝɨ ɐɎɟɘɫ ɩɖɝɛɑɜɞɌɘɔ. ȺɛɑɜɌɞɚɜ ɌəɌɗɔɓɔɜɚɎɌɗ ɗɔ-

əɑɕəɧɑ ɜɌɓɘɑɜɧ ɖɌɒɐɚɏɚ ɓɟɍɌ ɛɜɔ ɗɑɣɑəɔɔ ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ ɔ ɛɑɜɔɌɛɔɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɖɌɖ 

ɛɜɔ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ, ɞɌɖ ɔ ɛɜɔ ȶȷȶȾ. ȶȷȶȾ ɚɢɑəɔɎɌɗɔ əɌ ɐɎɟɡ ɛɚɛɑɜɑɣəɧɡ ɝɜɑɓɌɡ ɞɚɗɥɔ-

əɚɕ 0,5 ɘɘ, ɛɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ. Ȯɝɑ ɔɓɚɍɜɌɒɑəɔɫ ɍɧɗɔ 

Ɏɓɫɞɧ ɔɓ ɚɐəɚɏɚ ɔ ɞɚɏɚ ɒɑ ɟɝɞɜɚɕɝɞɎɌ (SORDEX, CRANEX 3D) ɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɝ ɛɚɘɚɥɨɪ 

ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ On Demand 3D ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑəɔɫ ɐɗɫ ȶȷȶȾ ɔ 

ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ SCANORA ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ.  

ȼɑɓɟɗɨɞɌɞɧ. ȻɜɔɘɑɣɌɞɑɗɨəɚ, ɣɞɚ ɛɚɎɜɑɒɐɑəɔɫ ɛɜɔ ȶȷȶȾ ɔɘɑɪɞ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȺȻȾȯ, əɚ ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ ɛɜɔɘɑɜəɚ ɞɌɖɚɑ ɒɑ. ȯɟɞɞɌɛɑɜɣɌ əɌ ȶȷȶȾ 

ɞɌɖɒɑ ɔɘɑɗɌ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɚɞɜɔɢɌɞɑɗɨəɧɑ ɓəɌɣɑəɔɫ ɔ ɍɚɗɑɑ Ɏɧɝɚɖɚɑ ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ, 

ɣɑɘ əɌ ȺȻȾȯ. ȶɚɏɐɌ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəəɧɑ ɓəɌɣɑəɔɫ ɝɜɌɎəɔɎɌɗɔɝɨ ɘɑɒɐɟ ȺȻȾȯ ɔ ȶȷȶȾ Ɏ ɚɞəɚ-

ɤɑəɔɔ ɛɚɜɌɒɑəɔɕ ɔ ɏɟɞɞɌɛɑɜɣɔ ɍɧɗɌ ɚɍəɌɜɟɒɑəɌ ɓəɌɣɔɞɑɗɨəɌɫ ɝɞɌɞɔɝɞɔɣɑɝɖɌɫ ɜɌɓəɔɢɌ ɐɗɫ 

ɛɚɜɌɒɑəɔɕ (P=0,000), Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɏɟɞɞɌɛɑɜɣɌ ɛɚɖɌɓɌɗɌ P=0,056. ȻɚɜɌɒɑəɔɫ ɛɜɔ ȶȷȶȾ ɔɘɑɗɔ 

ɍɚɗɑɑ Ɏɧɝɚɖɚɑ ɓəɌɣɑəɔɑ, ɣɑɘ ɛɜɔ ȺȻȾȯ. ȴəɞɑɜɑɝəɚ, ɣɞɚ ɝɜɌɎəɑəɔɫ ɘɑɒɐɟ ȶȷȶȾ ɔ ȺȻȾȯ ɖɌɖ ɐɗɫ 

BC, ɞɌɖ ɔ ɐɗɫ PC ɛɚɖɌɓɌɗɔ ɞɚɗɨɖɚ ɚɐəɚ ɓəɌɣɔɘɚɑ ɜɌɓɗɔɣɔɑ, ɖɚɞɚɜɚɑ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɓəɌɣɑəɔɫɡ 

ȶȷȶȾ ɔ ȺȻȾȯ ɐɗɫ ɏɟɞɞɌɛɑɜɣɔ Ȼȶ (ȼ = 0,02), ɛɚɝɖɚɗɨɖɟ ɓəɌɣɑəɔɫ ȶȷȶȾ ɍɧɗɔ ɚɞɜɔɢɌɞɑɗɨəɚ Ɏɧɤɑ, 

ɣɑɘ ɛɜɔ ȺȻȾȯ. ȽɜɌɎəɑəɔɫ ɘɑɒɐɟ ɞɜɑɘɫ ɖɌəɌɗɌɘɔ Ɏ ɚɞəɚɤɑəɔɔ ɓəɌɣɑəɔɕ ȶȷȶȾ ɔ ȺȻȾȯ ɎɧɫɎɔɗɔ 

ɐɎɌ ɝɟɥɑɝɞɎɑəəɧɡ ɜɌɓɗɔɣɔɫ. ȻɑɜɎɧɕ ɝɎɫɓɌə ɝ ɖɌəɌɗɚɘ MC Ɏ ɚɞəɚɤɑəɔɔ ɏɟɞɞɌɛɑɜɣɔ (ȼ=0,017), 

ɛɚɝɖɚɗɨɖɟ ɛɜɔ ȶȷȶȾ ɍɧɗɔ ɚɞɘɑɣɑəɧ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɚɞɜɔɢɌɞɑɗɨəɧɑ ɓəɌɣɑəɔɫ, ɣɑɘ ɛɜɔ ȺȻȾȯ. 

Ȯɞɚɜɚɑ ɜɌɓɗɔɣɔɑ ɝɎɫɓɌəɚ ɝ ɖɌəɌɗɚɘ DC ɞɌɖɒɑ ɐɗɫ ɏɟɞɞɌɛɑɜɣɔ (ȼ=0,016) ɝ ɍɚɗɑɑ Ɏɧɝɚɖɔɘɔ ɚɞɜɔ-

ɢɌɞɑɗɨəɧɘɔ ɓəɌɣɑəɔɫɘɔ ɐɗɫ ȶȷȶȾ. ȽɜɌɎəɑəɔɫ ɐɗɫ ɞɜɑɡ ɖɌəɌɗɚɎ Ɏ ɚɞəɚɤɑəɔɔ ȶȷȶȾ ɔ ȺȻȾȯ ɛɚ-

ɖɌɓɌɗɔ ɞɜɔ ɝɟɥɑɝɞɎɑəəɧɡ ɜɌɓɗɔɣɔɫ. ȻɑɜɎɚɑ ɚɞəɚɝɔɞɝɫ ɖ ɛɚɜɌɒɑəɔɫɘ ML ɖɌəɌɗɌ (ȼ = 0,025), 

ɛɜɔɣɑɘ ɛɚɜɌɒɑəɔɫ ɛɜɔ ȶȷȶȾ ɔɘɑɪɞ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ, ɣɑɘ ɛɜɔ ȺȻȾȯ. Ȯɞɚɜɚɑ ɓəɌɣɔɘɚɑ 

ɜɌɓɗɔɣɔɑ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɏɟɞɞɌɛɑɜɣɑ ɖɌəɌɗɚɎ MB (ȼ = 0,002) ɝ ɍɚɗɑɑ Ɏɧɝɚɖɔɘɔ  ɚɞɜɔɢɌɞɑɗɨəɧɘɔ 

ɓəɌ-  
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ɣɑəɔɫɘɔ ɛɜɔ ȶȷȶȾ, ɣɑɘ ɛɜɔ ȺȻȾȯ. Ȼɚɝɗɑɐəɑɑ ɓəɌɣɔɘɚɑ ɜɌɓɗɔɣɔɑ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɏɟɞɞɌɛɑɜɣɑ ML 

ɖɌəɌɗɌ (ȼ = 0,004) ɝ ɍɚɗɑɑ Ɏɧɝɚɖɔɘɔ ɚɞɜɔɢɌɞɑɗɨəɧɘɔ ɓəɌɣɑəɔɫɘɔ ɛɜɔ ȶȷȶȾ, ɣɑɘ ɛɜɔ ȺȻȾȯ.  

ȮɧɎɚɐ. ȭɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ȶȷȶȾ-ɝɖɌəɔɜɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɞɚɣəɧɘ, ɣɑɘ ɢɔɠɜɚɎɧɑ 

ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɞɚɣəɚɝɞɔ ɗɔəɑɕəɧɡ ɔɓɘɑɜɑəɔɕ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɛɚɜɌɒɑəɔɕ ɔ 

ɐɗɔəɧ ɛɗɚɘɍɔɜɚɎɌəɔɫ ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ ɏɟɞɞɌɛɑɜɣɑɎɧɘɔ ɘɌɞɑɜɔɌɗɌɘɔ. ȼɑɓɟɗɨɞɌɞɧ əɌɝɞɚɫɥɑɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɘɑɞɚɐ ȶȷȶȾ ɚɍɗɌɐɌɑɞ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɞɔɎ-

əɚɝɞɨɪ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɑɕ ɛɜɔ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɓɟɍɚɎ ɛɚɝɗɑ ɩəɐɚɐɚəɞɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ. 
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ntroduction.  

Diagnosis, treatment plan, and evaluation 

of endodontic treatment are done with the 

help of  radiographs. Radiographic imaging 

is essentially two -dimensional imaging of 

a three -dimensional structure. The interpreta-

tion of radiographs may be influenced by sev-

eral many factors, such as regional anatomy 

and superimposition of different structures 

wh ich are also subjected to geometric distor-

tions [1]. Such problems can be solved by the 

use of 3D imaging using computed tomography 

(CT) [2-4]. The application of CT scans in endo-

dontics was first reported by Tachibana and 

Matsumoto [5].  Many studies conc luded that 

CBCT is a desirable imaging tool for providing 

important information for the diagnosis and 

management of certain endodontic problems [6, 

7]. 2D radiographic imaging: two -dimensional 

intraoral radiography is popularly used 2D im-

aging techniques f or dental examinations and 

treatments.  

During the intraoral radiography, the x -

ray film is placed inside the patientõs mouth 

which is used to have the clinical view (Periap-

ical, Bite -wing, or Occlusal). This technique 

has many disadvantages such as the li mited 

view of the dentition, radiography procedures; 

also many patients may experience some dis-

comfort during the procedure [8 -10]. In addi-

tion these disadvantages may include the pos-

sibility of cross -contamination due to the in-

traoral sensor placement; an d a long time 

needed for full mouth series imaging [11].  

2D radiographic imaging has important 

problems in medical examinations due to the 

overlapping of the complex osseous structures 

[12]. Using this technique, it is impossible to 

detect the root fractu res unless the beam of the 

x-ray passes through the fracture line. It is very 

important to accurately diagnose the problem, 

to deicide the correct treatment plan. Two -

dimensional radiographs are unable to reveal 

the three -dimensional complications which 

may result in incorrect diagnosis and poor 

prognosis [13].  

CBCT imaging (Cone Beam Computed 

Tomography) is a low radiation 3D imaging 

which produces better images than that pro-

duced by the traditional 2D radiographs [14]. 

CBCT imaging decreases the radiatio n expo-

sure and achieving high -quality 3D images, 

therefore; it is becoming more popular in den-

tistry [11, 15]. Kobayashi et al. reported that 

CBCT imaging revealed that the limited volume 

CBCT could measure distances more accurate-

ly [6]. Their experiment o n cadaver mandibles 

showed that CBCT is a useful tool for preopera-

tive evaluation in dental surgery since the 

small field of the images limits the exposure to 

radiation [6].  

In a study conducted by Lascala et al. the 

accuracy of linear measurement was ana lyzed 

using dry skulls. Then the measurements ob-

tained by CBCT were compared with digital cal-

ipers and the results were statistically similar 

to the original measurements thus, therefore; 

making it superior for the dental examinations 

and prognosis [16].  

The purpose of this   research was to eval - 
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Fig. 1 (ȼɔɝ. 1) 

Fig. 1.     Plain X-ray panoramic image .   

Upper right 2nd molar with RCT all the 3 roots, with short gutta burcha with no periapical lesion.  

ȼɔɝ. 1.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ.   

Ȯɑɜɡəɔɕ ɛɜɌɎɧɕ 2-ɕ ɘɚɗɫɜ ɛɚɝɗɑ ɩəɐɚɐɚəɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɖɌəɌɗɚɎ (RCT) Ɏɝɑɡ ɞɜɑɡ ɖɚɜəɑɕ, ɝ ɖɚɜɚɞɖɚɕ 

ɏɟɞɞɌɛɑɜɣɑɕ ɍɑɓ ɔɓɘɑəɑəɔɕ Ɏ ɛɑɜɔɌɛɔɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ.       
 

 

Fig. 2 (ȼɔɝ. 2) 

Fig. 2.      CBCT, cross-sectional view .   

Mesial root of upper right 2 with short gutta burcha and periapical lesion. The periapical changes in p alatal 

root of the same tooth.  

ȼɔɝ. 2.     ȶȷȶȾ, ɖɜɚɝɝ-ɝɑɖɢɔɫ.   

MɑɓɔɌɗɨəɧɕ ɖɌəɌɗ ɥɑɣəɚ-ɘɑɓɔɌɗɨəɚɏɚ ɖɚɜəɫ ɝ ɖɚɜɚɞɖɚɕ ɏɟɞɞɌɛɑɜɣɑɕ ɔ ɛɑɜɔɌɛɔɖɌɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ. 

ȻɑɜɔɌɛɔɖɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ əɑɍəɚɏɚ ɖɚɜəɫ ɞɚɏɚ ɒɑ ɓɟɍɌ.       
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uate and compare the accuracy of li near meas-

urement of gutta percha in teeth with root ca-

nal treatment and periapical area in both or-

thopantomography and CBCT.   

Methods.    

In this retrospective study, the collected 

sample consisted of 90 endodontically treated 

teeth; fifty teeth had single can al, 12 teeth with 

two canals, and 28 teeth with three canals. All 

images were randomly chosen from patient who 

visited the clinic of radiology, seeking different 

dental treatment. Each patient had orthopan-

tomography and cone -beam computed tomog-

raphy (CBCT)  at the same time (fig. 1, 2, 3).  

The sample was selected according to the 

following selective criteria:   

1. Good image quality.   

2.  Both the orthopantomography and 

CBCT were taken for the same patient.   

3.  The evaluated teeth had root canal 

treatment.   

Each image separately was evaluated by 

two examiners. The operator analyzed the line-

ar measurement of each tooth with root canal 

treatment and periapical area in both or-

thopantomography and CBCT. The CBCT was 

evaluated in two cross sections with 0.5 mm 

thickness. The CBCT is evaluated with the cor-

responding orthopantomography. The detected 

teeth with root canal treatment and periapical 

area were evaluated regarding the:  

1.  Under or over extended gutta percha.   

2.  Non -treated canal.   

3.  Fractured root.  

4.Resorbed root.  

All the images were collected from the 

same device (SORDEX, CRANEX 3D) and ana-

lyzed by On Demand 3D software by using 

cross section view for CBCT and SCANORA 

software for image.  

Results.  

Descriptive results: a total of 90 teeth 

were in cluded in the analysis. The means, me-

dians and standard deviations for lesions and 

gutta percha linear values are shown in Tables 

1, 2, 3, and 4.  

 It is notable that lesions on CBCT have 

higher values in comparison to OPTG but the 

standard deviation is app roximately similar. 

Gutta percha on  CBCT also  had higher  nega- 

 

Fig. 3 a  (ȼɔɝ. 3 a) 

 

Fig. 3 b  (ȼɔɝ. 3 ɍ) 

Fig. 3.    Panoramic view ( Ɍ). CBCT (b).   

Ɍ ð RCT for lower left 2nd pr emolar with sufficient length of gutta percha  

b ð short gutta percha and thickening of lamina dura with PDL space widening.   

ȼɔɝ. 3.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (Ɍ). ȶȷȶȾ (ɍ).   

Ɍ ðɚɜɞɚɐɚəɞɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ (RCT) ɖɌəɌɗɌ ɖɚɜəɫ 2-ɏɚ əɔɒəɑɏɚ ɛɜɑɘɚɗɫɜɌ ɝɗɑɎɌ ɝ ɐɚɝɞɌɞɚɣəɚɕ ɐɗɔəɚɕ 

ɏɟɞɞɌɛɑɜɣɔ 

ɍ ð ɖɚɜɚɞɖɌɫ ɏɟɞɞɌɛɑɜɣɌ ɔ ɟɞɚɗɥɑəɔɑ ɞɎɑɜɐɚɕ ɛɗɌɝɞɔəɖɔ ɝ ɜɌɝɤɔɜɑəɔɑɘ ɛɜɚɝɞɜɌəɝɞɎɌ ɛɌɜɚɐɚəɞɌɗɨəɚɕ 

ɝɎɫɓɖɔ (PDL).  
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Table  ʈ1.   Descriptive statistics results of single canal teeth.  

  Mean  SD  Median  

Lesion (OPTG)  0.3800  0.49031  0.0000  

Lesion (CBCT)  0.7000  0.46291  1.0000  

Gutta percha (OPTG)  -0.6600  1.67344  0.0000  

Gutta percha (CBCT)  -0.9500  2.33730  -0.6000  
 

   

OPTG; orthopantomography, CBCT; cone -beam computed tomography  

Table  ʈ2.    Descriptive statistical results of two canaled teeth.   

  Mean  SD  Median  

Lesion of buccal canal (OPTG)  0.3333  0.49237  0.0000  

Lesion of palatal canal (OPTG)  0.3333  0.49237  0.0000  

Gutta percha of buccal canal (OPTG)  -0.0833  0.79296  0.0000  

Gutta percha of palatal canal (OPTG)  -0.1667  0.83485  0.0000  

Lesion of buccal canal (CBCT)  0.1667  0.38925  0.0000  

Lesion of palatal canal (CBCT)  0.5000  0.52223  0.5000  

Gutta percha of buccal canal (CBCT)  -0.2500  1.13818  0.0000  

Gutta percha of palatal canal (CBCT)  -1.3333  1.68325  -1.7500  

OPTG; orthopantomography, CBCT; cone -beam computed tomography, SD;  

standard deviation     
 

 

Fig. 4 (ȼɔɝ. 4) 

 

Fig. 5 (ȼɔɝ. 5) 

Fig. 4.     Diagram.  

Boxplot for single canal teeth com-

paring between CBCT and OPTG 

with regard to gutta percha.   

ȼɔɝ. 4.   ȰɔɌɏɜɌɘɘɌ.  

ȯɜɌɠɔɣɑɝɖɔɑ ɔɓɚɍɜɌɒɑəɔɫ ɐɗɫ 

ɓɟɍɚɎ ɝ ɚɐəɔɘ ɖɌəɌɗɚɘ, ɝɜɌɎəɔ-

ɎɌɪɥɔɑ ȶȷȶȾ ɔ ȺȻȾȯ Ɏ ɚɞəɚɤɑ-

əɔɔ ɏɟɞɞɌɛɑɜɣɔ.    

Fig. 5.     Diagram.  

Boxplots of gutta percha for both BC (Pane A) and PC (Pane B) compar-

ing between CBCT and OPTG.  

ȼɔɝ. 5.   ȰɔɌɏɜɌɘɘɌ.  

ȯɜɌɠɔɣɑɝɖɔɑ ɔɓɚɍɜɌɒɑəɔɫ ɏɟɞɞɌɛɑɜɣɔ ɖɌɖ ɐɗɫ BC (ɛɌəɑɗɨ A), ɞɌɖ ɔ 

ɐɗɫ PC (ɛɌəɑɗɨ B), ɝɜɌɎəɔɎɌɪɥɔɑ ȶȷȶȾ ɔ ȺȻȾȯ.  
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tive values and higher standard deviation than 

on OPTG.  

Inferential results.  

Single canals. When the recorded value s 

were compared between OPTG and CBCT with 

regard to lesions and gutta percha, a signifi-

cant statistical difference was found for the le-

sions (P= 0.000), while gutta percha showed a P 

value of 0.056. Lesions on CBCT had a higher 

value than on OPTG (Table 1 , Fig.4).  

Two canals (BC and PC). Interestingly, 

comparisons between CBCT and OPTG for both 

BC and PC showed only one significant dif fer-

ence which is between CBCT and OPTG values 

for gutta percha of PC (P = 0.02) as CBCT val-

ues were negatively higher than on OPTG (Ta-

Table  ʈ3.    Descriptive statistics results for three canaled (MC, DC, PC) teet h.   

  Mean  SD  Median  

Lesion of MC (OPTG)  0.4545  0.52223  0.0000  

Lesion of DC (OPTG)  0.4545  0.52223  0.0000  

Lesion of PC (OPTG)  0.4545  0.52223  0.0000  

Gutta percha of MC (OPTG)  -0.2727  1.10371  0.0000  

Gutta percha of DC (OPTG)  -0.3636  1.02691  0.0000  

Gutta percha of PC (OPTG)  -0.2273  0.98396  -0.5000  

Lesion of MC (CBCT)  0.0909  1.13618  0.0000  

Lesion of DC (CBCT)  0.1818  0.87386  0.0000  

Lesion of PC (CBCT)  1.0909  1.37510  1.0000  

Gutta percha of MC (CBCT)  -1.5636  1.57307  -1.0000  

Gutta percha of DC (CBCT)  -1.7273  1.61808  -2.0000  

Gutta percha of PC (CBCT)  -0.5455  2.21872  -1.0000  

OPTG; orthopantomography, CBCT; cone -beam computed tomography, SD;  

standard deviation     
 

 

Fig. 6 (ȼɔɝ. 6) 

Fig. 6.  Diagram.   Boxplots for three canals (MC, DC, PC) teeth comparing between CBCT and OPTG.  

a ð pane is for MC, b ð pane is for DC, c ð pane is for PC.  

ȼɔɝ. 6.  ȰɔɌɏɜɌɘɘɌ. ȯɜɌɠɔɣɑɝɖɔɑ ɔɓɚɍɜɌɒɑəɔɫ ɐɗɫ ɞɜɑɡ ɖɌəɌɗɚɎ (MC, DC, PC), ɝɜɌɎəɔɎɌɪ-

ɥɔɑ ɜɑɓɟɗɨɞɌɞɧ ȶȷȶȾ ɔ ȺȻȾȯ. 

Ɍ ð ɛɌəɑɗɨ ɐɗɫ MC, ɍ ð ɛɌəɑɗɨ ɐɗɫ DC, Ɏ ð ɛɌəɑɗɨ ɐɗɫ PC.     
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ble ʈ2, fig.5). Other comparisons were non-

significant (P > 0.05).  

Three canals (MC,  DC, and PC). Compari-

sons between the three canals with regard to 

CBCT and OPTG values yielded two significant 

differences. The first is related to MC canal 

with regard to gutta percha (P = 0.017) as high-

er negative values were noted on CBCT than  

OPTG. The second difference is related to DC 

canal also for gutta percha (P = 0.016) with 

higher negative values for CBCT (Table 3, 

Fig.6). Other comparisons with regard to le-

sions or gutta percha were non -significant (P > 

0.05).  

Three canals (MB, ML, and DC). Compar-

isons for the three canals with regard to CBCT 

Table  ʈ4. Descriptive statistical results for three ca naled (MB, ML, DC) teeth.    

  Mean  SD  Median  

Lesion of MB (OPTG)  0.3529  0.49259  0.0000  

Lesion of ML (OPTG)  0.3529  0.49259  0.0000  

Lesion of DC (OPTG)  0.3529  0.49259  0.0000  

Gutta percha of MB (OPTG)  -0.8235  1.13111  0.0000  

Gutta percha of ML (OPTG)  -0.8824  1.79869  0.0000  

Gutta percha of DC (OPTG)  0.3529  1.32009  0.0000  

Lesion of MB (CBCT)  0.4706  0.51450  0.0000  

Lesion of ML (CBCT)  0.6471  0.49259  1.0000  

Lesion of DC (CBCT)  0.3529  0.49259  0.0000  

Gutta percha of MB (CBCT)  -1.7941  1.75943  -1.0000  

Gutta percha of ML (CBCT)  -1.7059  1.98478  -1.0000  

Gutta percha of DC (CBCT)  0.1471  1.63712  -0.5000  

OPTG; orthopantomography, CBCT; cone -beam computed tomography, SD;  

standard deviation     
 

 

Fig. 7 (ȼɔɝ. 7) 

Fig. 7.    Diagram.   Boxplots for three canals (MB, ML, DC) teeth comparing between CBCT and 

OPTG. 

a ð pane is for MB, b ð pane is for ML, c ð pane is for DC.  

ȼɔɝ. 7.     ȰɔɌɏɜɌɘɘɌ.  ȯɜɌɠɔɣɑɝɖɔɑ ɔɓɚɍɜɌɒɑəɔɫ ɐɗɫ ɞɜɑɡ ɖɌəɌɗɚɎ (MB, ML, DC), ɝɜɌɎəɔɎɌɪ-

ɥɔɑ ɜɑɓɟɗɨɞɌɞɧ ȶȷȶȾ ɔ ȺȻȾȯ. 

Ɍ ð ɛɌəɑɗɨ ɐɗɫ MB, ɍ ð ɛɌəɑɗɨ ɐɗɫ ML, Ɏ ð ɛɌəɑɗɨ ɐɗɫ DC.      
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and OPTG showed three significant differences. 

The first is with regard to l esions of ML canal (P 

= 0.025) with lesions on CBCT having higher 

values than on OPTG. The second significant 

difference is in gutta percha of MB canals (P = 

0.002) with higher negative values on CBCT 

than on OPTG. The last significant difference is 

in gut ta percha of ML canal (P = 0.004) with 

higher negative values on CBCT than on OPTG 

(Table 4, Fig.7). Other comparisons for lesions 

and gutta percha with regard to CBCT and 

OPTG were non -significant (P > 0.05).  

Discussion.  

Successful endodontic therapy de pends 

on thorough canal debridement and effective 

filling of the root canal system, for which 

knowledge of the morphology of root canals is 

critical [17]. The methods commonly used for 

analyzing the root canal morphology are con-

ventional radiographs, digit al and contrast me-

dium -enhanced radiographic techniques, and 

more recently, CT techniques [18 -21]. An ideal 

technique would be one that is accurate, sim-

ple, non -destructive.   

Two-dimensional intraoral and cone -

beam CT (CBCT) radiography are at present the  

most commonly used imaging techniques for 

dental examinations. The objectives of this re-

search were to evaluate and compare linear ac-

curacy of the applications of the traditional 

two -dimensional intraoral radiography and 

CBCT in endodontics. CBCT scan may  be an 

important role in the analysis of root canal 

anatomy, detection of apical lesions, and ex-

tension of the length of gutta percha final fill-

ing. Cone -beam CT (CBCT) has been used in 

endodontic research to study the root canal 

anatomy and its variations .  

CBCT scanning uses an extraoral imag-

ing scanner to produce 3D scans with a con-

siderably lower radiation dose than that re-

quired for two -dimensional intraoral radiog-

raphy. CBCT scanning has been shown to be 

more accurate than digital radiographs in iden-

t ifying the accuracy of linear measurements of 

periapical lesions and the length of gutta perch 

root canal fillings [22].   

During intraoral radiography, the image 

receptor is placed inside the patientõs mouth, 

which is used to achieve the clinical view. Wi th 

the offering limited view of the dentition, there 

are many other disadvantages of such radiog-

raphy procedures. These include the likelihood 

of cross -contamination due to intraoral sensor 

placement.   

The results of the present study showed 

that the CBCT  method has a higher diagnostic 

information value in comparison with or-

thopantomography in the evaluation of teeth 

after endodontic treatment [16].  

In the single canals the recorded values 

between OPTG and CBCT a significant statisti-

cal difference was fou nd for the lesions (P = 

0.000), while gutta percha showed a P value of 

0.056. Lesions on CBCT had a higher value 

than on OPTG. It means that CBCT images 

gave correct three -dimensional representations 

of the linear measurements. While comparisons 

between CB CT and OPTG for BC and PC in two 

canaled teeth showed only one significant dif-

ference, which is between CBCT and OPTG 

values for gutta percha of PC as CBCT values 

were negatively higher than on OPTG.   

Three canals (MC, DC, and PC), compari-

sons between the  three canals with regard to 

CBCT and OPTG values yielded two significant 

differences. The first is related to MC canal 

with regard to gutta percha as higher negative 

values were noted on CBCT than OPTG. The 

second difference is related to DC canal also fo r 

gutta percha with higher negative values for 

CBCT. Three canals (MB, ML, and DC). The re-

sult showed three significant differences. The 

first regarding lesions of ML canal on CBCT 

scored higher values than on OPTG. The sec-

ond significant difference is in gutta percha of 

MB canals with higher negative values on 

CBCT than on OPTG. The last significant dif-

ference is in gutta percha of ML canal with 

higher negative values on CBCT than on OPTG. 

Other comparisons for lesions and gutta per-

cha with regard to CBCT and OPTG were non -

significant. These documented finding may be 

very important in the future prognosis of the 

endodontic treatments.  

Conclusion.  

CBCT scanning has been shown to be 

more accurate than digital radiographs in iden-

tifying the accuracy of linear  measurements of 

periapical lesions and the length of gutta perch 

root canal fillings. The CBCT method has a 

higher diagnostic informative value in compari-

son with orthopantomography in the evaluation 

of teeth after endodontic treatment.   
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ɉȹȰȺȻȼȺȾȱȳȴȼȺȮȬȹȴɋ ȯȷȬȳȹȺȯȺ ɋȭȷȺȶȬ 

 

Павлова О.Ю.1, Серова Н.С.1, Давыдов Д.В.2, Гридасова И.С.1 
 

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

2 ð ȸȹȴȺȴ ɔɘ. Ȼ.Ȭ. ȯɑɜɢɑəɌ ð ɠɔɗɔɌɗ ɀȯȭȿ çȹȸȴɂ ɜɌɐɔɚɗɚɏɔɔè ȸȳ ȼɀ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ. ȽɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɛɜɚɞɚɖɚɗɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȸȽȶȾ) ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȳɌ 2019-2023 ɏɏ. Ɏ ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ ɐɗɫ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɖɚəɞɜɚɗɫ ɚɍɜɌɞɔɗɚɝɨ 26 ɛɌɢɔɑəɞɚɎ (100%), ɚɞ 18 ɐɚ 65 ɗɑɞ, 

ɘɟɒɣɔəɧ (11)/ɒɑəɥɔəɧ (15) ɐɗɫ ɔɘɛɗɌəɞɌɢɔɔ ɩəɐɚɛɜɚɞɑɓɌ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ.  

ȹɌ ɍɌɓɑ ȿəɔɎɑɜɝɔɞɑɞɝɖɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɍɚɗɨəɔɢɧ ʈ1, Ɏ ɚɞɐɑɗɑəɔɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ʈ2 Ƚɑ-

ɣɑəɚɎɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȽȶȾ ɚɜɍɔɞ əɌ ɌɛɛɌɜɌɞɑ CANON Aquillion 

640 ɐɗɫ ɚɢɑəɖɔ ɩəɐɚɛɜɚɞɑɓɌ ɔ ɌəɌɗɔɓɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɔɓɘɑəɑəɔɕ. ȴɝɝɗɑɐɚɎɌəɔɑ ɐɚɛɚɗəɫ-

ɗɚɝɨ ɘɟɗɨɞɔɛɗɌəɌɜəɧɘɔ ɔ ɞɜɑɡɘɑɜəɧɘɔ ɜɑɖɚəɝɞɜɟɖɢɔɫɘɔ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ Vitrea.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ (n=26; 100%) ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɜɑɖɚəɝɞɜɟɖɞɔɎəɌɫ ɚɛɑɜɌɢɔɫ 

ɝ ɟɝɞɌəɚɎɖɚɕ ɩəɐɚɛɜɚɞɑɓɌ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɔ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɚɛɞɔɘɌɗɨəɚɕ ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɕ 

ɖɟɗɨɞɔ əɌ ɚɝəɚɎɌəɔɔ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɛɚ ɐɌəəɧɘ ȸȽȶȾ. ȿ 8 ɛɌɢɔɑəɞɚɎ (30%) 

ɩəɐɚɛɜɚɞɑɓ ɍɧɗ ɟɝɞɌəɚɎɗɑə ɛɚɝɗɑ ɩəɟɖɗɑɌɢɔɔ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ, ɟ 18 (70%) ð ɛɚɝɗɑ ɩɎɔɝɢɑɜɌɢɔɔ. 

Ȼɜɔ ɌəɌɗɔɓɑ ȶȾ-ɐɌəəɧɡ ɍɧɗ ɝɠɚɜɘɔɜɚɎɌə ɛɜɚɞɚɖɚɗ ɚɛɔɝɌəɔɫ ɔ ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ.    

ȳɌɖɗɪɣɑəɔɑ. ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɚɛɞɔɘɌɗɨəɧɘ ɘɑɞɚɐɚɘ ɌəɌɗɔɓɌ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɌ ɛɚɝɗɑ 

ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ. Ȼɜɚɞɚɖɚɗ ɚɛɔɝɌəɔɫ ȶȾ-ɐɌəəɧɡ ɐɚɗɒɑə ɎɖɗɪɣɌɞɨ Ɏ ɝɑɍɫ 

ɛɜɑɐɝɞɌɎɗɑəəɧɑ ɖɜɔɞɑɜɔɔ ɚɛɔɝɌəɔɫ ɩəɐɚɛɜɚɞɑɓɌ, ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɕ ɖɟɗɨɞɔ ɔ ɎɓɌɔɘɚɚɞəɚ-

ɤɑəɔɑ ɔɡ ɝ əɌɜɟɒəɧɘ ɖɚɝɘɑɞɔɣɑɝɖɔɘ ɛɜɚɞɑɓɚɘ, Ɍ ɞɌɖɒɑ ɌəɌɗɔɓ ɝɚɝɞɚɫəɔɫ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ ɐɗɫ 

ɛɜɑɐɚɝɞɌɎɗɑəɔɫ ɗɑɣɌɥɑɘɟ ɎɜɌɣɟ ɛɚɗəɚɢɑəəɚɕ ɔəɠɚɜɘɌɢɔɔ ɚ ɛɌɢɔɑəɞɑ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ 

ɛɑɜɔɚɐɑ.   
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MSCT PROTOCOL IN ADULT PATIENTS AFTER GLOBE ENDOPROSTHETICS 

 

Pavlova O.Yu.1, Serova N.S.1, Davydov D.V.2, Gridasova I.S.1 

 
1 ð Sechenov University.  

2 - Moscow Scientific and Research Oncological Institute. Moscow, Russia.  

 

urpose.  To improve the multispiral computed tomography (MSCT) protocol in patients after 

globe endoprosthesis.  

Materials and methods.  For 2019 -2023 years 26 patients (100%), 18 -65 y.o ., men 

(11)/women (15) were admitted to Sechenov University for examination and postoperative 

monitoring for implantation of a globe endoprosthesis.  

At the radiology department No. 2, in University Clinical Hospital No. 1, Sechenov University, pa-

tients und erwent MSCT of the orbits using a CANON Aquillion 640 device to evaluate the endopros-

thesis and analyze postoperative changes. The study was complemented by multiplanar and 3D re-

constructions on a Vitrea workstation.  

Results.  All patients (n=26; 100%) unde rwent reconstructive surgery with the installation of a 

globe endoprosthesis and the formation of an optimal supporting -motor tump based on preoperative 

planning according  to MSCT data. In 8 patients (30 %) the endoprosthesis was installed after globe 

enucl eation, in 18 (70%) ð after globe evisceration. When analyzing CT data, a description protocol 

and criteria for assessing the effectiveness of globe replacement were formed.  

Conclusion.  MSCT is the optimal method for analyzing the patientõs condition after globe re-

placement. The protocol for CT data analysis should include the presented criteria for describing the 

endoprosthesis, the supporting -motor stump and their relationship with the external cosmetic pros-

thesis, as well as an analysis of the state of the orbital structures to provide the surgeon with com-

plete information about the patient in the postoperative period.  
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ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɑɒɑɏɚɐəɚ 

ɛɜɚɎɚɐɔɞɝɫ ɚɖɚɗɚ 12 ɞɧɝɫɣ ɚɛɑɜɌ-

ɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɛɚ ɟɐɌɗɑəɔɪ 

ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ, ɛɜɔ ɩɞɚɘ ɍɚɗɑɑ 

50% ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɗɫɪɞ ɗɔɢɌ 

ɞɜɟɐɚɝɛɚɝɚɍəɚɏɚ ɎɚɓɜɌɝɞɌ (ɚɞ 14 ɐɚ 45 ɗɑɞ), Ɍ 

Ɏ ɏɗɌɓəɚɘ ɛɜɚɞɑɓɔɜɚɎɌəɔɔ əɟɒɐɌɪɞɝɫ ɍɚɗɑɑ 

400 ɞɧɝɫɣ ɣɑɗɚɎɑɖ [1-3].  

Ƚɗɚɒəɚɝɞɨ ɐɌəəɚɕ ɛɜɚɍɗɑɘɧ ɚɍɟɝɗɚɎ-

ɗɑəɌ ɝɜɌɓɟ əɑɝɖɚɗɨɖɔɘɔ ɠɌɖɞɚɜɌɘɔ: əɌɗɔɣɔ-

ɑɘ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɔɖ ɟɐɌɗɑəɔɫ ɏɗɌɓəɚɏɚ ɫɍ-

ɗɚɖɌ, ɜɌɓəɚɚɍɜɌɓɔɑɘ ɝɟɥɑɝɞɎɟɪɥɔɡ ɔɘɛɗɌə-

ɞɌɞɚɎ ɔ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɞɑɡəɔɖ ɟɝɞɌəɚɎɖɔ, 

ɚɝɚɍɑəəɚɝɞɫɘɔ əɑɝɞɌəɐɌɜɞəɧɡ ɛɚɗɚɝɞɑɕ Ɏ 

ɚɜɍɔɞɑ ɛɑɜɑɐ ɛɜɚɞɑɓɔɜɚɎɌəɔɑɘ, ɚɞɝɟɞɝɞɎɔɑɘ 

ɑɐɔəɚɏɚ ɌɗɏɚɜɔɞɘɌ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ 

əɌ ɐɚ ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɞɜɟɐəɚɝɞɫɘɔ Ɏ ɜɑɌɍɔɗɔɞɌɢɔɔ 

ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɠɞɌɗɨɘɚɘ ɔ Ɏɧɝɚɖɔɘɔ ɞɜɑ-

ɍɚɎɌəɔɫɘɔ ɖ ɩɝɞɑɞɔɣɑɝɖɚɕ ɝɚɝɞɌɎɗɫɪɥɑɕ [3-

5].      

ȽɟɥɑɝɞɎɟɑɞ ɘəɚɒɑɝɞɎɚ ɜɌɓɗɔɣəɧɡ ɘɑ-

ɞɚɐɚɎ ɟɐɌɗɑəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ, Ɏɝɑ ɔɓ ɖɚɞɚ-

ɜɧɡ ɔɘɑɪɞ ɚɍɥɟɪ ɢɑɗɨ ð ɟɝɞɜɌəɔɞɨ ɛɚɜɌ-

ɒɑəəɚɑ ɏɗɌɓəɚɑ ɫɍɗɚɖɚ ɔ ɝɚɡɜɌəɔɞɨ ɛɜɔ ɩɞɚɘ 

ɖɚɝɘɑɞɔɣɑɝɖɔ ɛɜɔɑɘɗɑɘɧɕ Ɏɔɐ [1-9]. Ȱɗɫ ɝɚ-

ɡɜɌəɑəɔɫ ɛɜɌɎɔɗɨəɚɏɚ ɝɚɚɞəɚɤɑəɔɫ ɌəɌɞɚ-

ɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ Ɏ ɚɜɍɔɞɑ ɟɐɌɗɑəɔɑ ɏɗɌɓəɚ-

ɏɚ ɫɍɗɚɖɌ əɑɚɍɡɚɐɔɘɚ Ɏɧɛɚɗəɫɞɨ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɚɜɍɔɞɌɗɨəɚɏɚ ɔɘɛɗɌəɞɌɞɌ ɔɗɔ ɩəɐɚ-

ɛɜɚɞɑɓɌ, ɖɚɞɚɜɧɕ Ɏɚɝɛɚɗəɔɞ ɚɍɦɑɘ Ɍəɚɠ-

ɞɌɗɨɘɔɣɑɝɖɚɕ ɛɚɗɚɝɞɔ. ȶɜɚɘɑ ɞɚɏɚ, ɟɐɌɗɑəɔɑ 

ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ, Ɏɧɛɚɗəɑəəɚɑ ɝ ɠɚɜɘɔɜɚɎɌ-

əɔɑɘ ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɕ ɖɟɗɨɞɔ (ȺȰȶ) ɝɛɚ-

ɝɚɍɝɞɎɟɑɞ ɛɜɌɎɔɗɨəɚɘɟ ɛɚɗɚɒɑəɔɪ ɏɗɌɓəɚɏɚ 

ɛɜɚɞɑɓɌ Ɏ ɛɚɗɚɝɞɔ, ɝɚɡɜɌəɑəɔɪ əɚɜɘɌɗɨəɚɏɚ 

ɞɚəɟɝɌ ɔ ɝɔɘɘɑɞɜɔɣəɚɘɟ ɖɚəɞɟɜɟ Ɏɑɖ [6-9] 

(ɜɔɝ. 1).  
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Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɖɟɗɨɞɫ ɠɚɜɘɔɜɟ-

ɑɞɝɫ ɘɑɝɞəɧɘɔ ɞɖɌəɫɘɔ ɍɑɓ ɚɐəɚɘɚɘɑəɞəɚɕ 

ɛɚɝɞɌəɚɎɖɔ ɔɘɛɗɌəɞɌ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɩɞɚɏɚ ɝɚ-

ɓɐɌɪɞɝɫ ɟɝɗɚɎɔɫ ɐɗɫ ɜɌɓɎɔɞɔɫ çɌəɚɠɞɌɗɨɘɔ-

ɣɑɝɖɚɏɚ ɝɔəɐɜɚɘɌè. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɟɐɌɗɑəɔɫ 

ɏɗɌɓɌ ɍɑɓ ɠɚɜɘɔɜɚɎɌəɔɫ ɚɍɦɑɘəɚɕ ɚɛɚɜəɚ-

ɐɎɔɏɌɞɑɗɨəɚɕ ɖɟɗɨɞɔ ɟ ɛɌɢɔɑəɞɚɎ ɎɚɓəɔɖɌɑɞ 

ɢɑɗɧɕ ɜɫɐ ɛɜɚɍɗɑɘ ɛɝɔɡɚɗɚɏɔɣɑɝɖɚɏɚ, ɠɔ-

ɓɔɚɗɚɏɔɣɑɝɖɚɏɚ, ɖɚɝɘɑɞɔɣɑɝɖɚɏɚ, ɝɚɢɔɌɗɨəɚɏɚ 

ɡɌɜɌɖɞɑɜɌ, ɖɚɞɚɜɧɑ ɝɟɥɑɝɞɎɑəəɚ Ɏɗɔɫɪɞ əɌ 

ɔɡ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ [1-11].   

ɉəɐɚɛɜɚɞɑɓɧ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ð ɩɞɚ ɘɑ-

ɐɔɢɔəɝɖɔɑ ɛɜɚɞɑɓɧ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɐɗɫ ɓɌɘɑ-

əɧ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɔ ɠɚɜɘɔɜɚɎɌəɔɫ ɚɍɦɬɘ-

əɚɕ ɛɚɐɎɔɒəɚɕ ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɕ ɖɟɗɨɞɔ 

[1-5, 7 -9, 12 -15]. Ȱɗɫ ɠɚɜɘɔɜɚɎɌəɔɫ ɚɛɚɜəɚ-

ɐɎɔɏɌɞɑɗɨəɚɕ ɖɟɗɨɞɔ ɝɟɥɑɝɞɎɟɑɞ ɘəɚɒɑɝɞɎɚ 

ɜɌɓɗɔɣəɧɡ ɘɌɞɑɜɔɌɗɚɎ ɔ ɖɚəɝɞɜɟɖɢɔɕ: 

ɚɠɚɜɘɗɑəəɧɑ ɔ əɑɚɠɚɜɘɗɑəəɧɑ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞɧ (ɒɔɜ, ɡɜɫɥ, ɐɑɜɘɌɞɚɒɔɜɚɎɧɑ ɔɗɔ 

ɠɌɝɢɔɌɗɨəɧɑ ɗɚɝɖɟɞɧ ɔ ɞ. ɐ.), ɌɗɗɚɞɜɌəɝ-

ɛɗɌəɞɌɞɧ (ɜɑɍɑɜəɧɕ ɖɌɐɌɎɑɜəɧɕ ɡɜɫɥ, ɖɚɝɞɨ 

ɔ ɞ. ɐ.), ɚɍɑɜəɟɞɧɑ ɔ əɑɚɍɑɜəɟɞɧɑ ɔɘɛɗɌəɞɌ-

ɞɧ ɔɓ ɛɜɔɜɚɐəɚɏɚ ɔɗɔ ɝɔəɞɑɞɔɣɑɝɖɚɏɚ ɏɔɐ-

ɜɚɖɝɔɌɛɌɞɔɞɌ ɔ ɖɑɜɌɘɔɣɑɝɖɔɑ ɔɘɛɗɌəɞɌɞɧ, 

ɛɚɗɔɘɑɜəɧɑ ɔɘɛɗɌəɞɌɞɧ (ɛɚɗɔɩɞɔɗɑəɚɎɧɑ, 

ɛɚɗɔɞɑɞɜɌɠɞɚɜɩɞɔɗɑəɚɎɧɑ, ɏɔɐɜɚɏɑɗɑɎɧɑ, 

ɝɔɗɔɖɚəɚɎɧɑ ɔ ɐɜ.), ɘɑɞɌɗɗɔɣɑɝɖɔɑ ɔɘɛɗɌə-

ɞɌɞɧ (əɔɖɑɗɔɐ ɞɔɞɌəɌ ɔ ɐɜ.), əɑɚɠɚɜɘɗɑəəɧɑ 

ɝɔəɞɑɞɔɣɑɝɖɔɑ (ɟɏɗɑɜɚɐəɧɕ Ɏɚɕɗɚɖ, ɖɚɗɗɌɏɑ-

əɚɎɌɫ ɏɑɘɚɝɞɌɞɔɣɑɝɖɌɫ ɏɟɍɖɌ ɔ ɐɜ.) [1, 7-9, 

12 -13].  

Ȱɚɝɞɔɒɑəɔɫ ɛɚɝɗɑɐəɔɡ ɗɑɞ Ɏ ɚɍɗɌɝɞɔ 

ɡɔɘɔɔ ɘɑɐɔɖɚɍɔɚɗɚɏɔɣɑɝɖɔɡ ɛɚɗɔɘɑɜɚɎ ɛɜɔ-

Ɏɑɗɚ ɖ ɛɚɫɎɗɑəɔɪ ɖɗɌɝɝɌ ɏɔɐɜɚɠɔɗɨəɧɡ Ɏɑ-

ɥɑɝɞɎ ð ɏɔɐɜɚɏɑɗɑɕ, ɚɍɗɌɐɌɪɥɔɡ Ɏɧɝɚɖɚɕ 

ɍɔɚɝɚɎɘɑɝɞɔɘɚɝɞɨɪ, ɝɞɌɍɔɗɨəɚɝɞɨɪ ɔ ɚɖɌɓɧ-

ɎɌɪɥɔɡ ɘɔəɔɘɌɗɨəɧɕ ɜɌɓɐɜɌɒɌɪɥɔɕ ɩɠ-

ɠɑɖɞ əɌ ɚɖɜɟɒɌɪɥɔɑ ɞɖɌəɔ (PHEMA, MMA, 

ɡɔɞɚɓɌə). ȰɚɖɌɓɌəɚ, ɣɞɚ ɏɔɐɜɚɏɑɗɑɎɧɕ ɔɘ-

ɛɗɌəɞɌɞ əɌ ɚɝəɚɎɑ poly -HEMA, ɝ ɝɚɐɑɜɒɌəɔ-

ɑɘ Ɏɚɐɧ 75%, ɟɝɞɚɕɣɔɎ ɖ ɟɝɗɚɎɔɫɘ ɒɑɝɞɖɔɡ 

ɘɚɐɑɗɨəɧɡ ɝɜɑɐ, əɑ ɛɚɐɎɑɜɏɌɑɞɝɫ ɫɎɗɑəɔɫɘ 

ɐɑɝɞɜɟɖɢɔɔ, ɣɞɚ ɚɍɑɝɛɑɣɔɎɌɑɞ ɝɞɌɍɔɗɨəɚɝɞɨ 

ɑɏɚ ɠɔɓɔɖɚ-ɘɑɡɌəɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ Ɏ ɟɝɗɚɎɔɫɡ 

ɐɗɔɞɑɗɨəɚɏɚ ɛɜɑɍɧɎɌəɔɫ Ɏ ɞɖɌəɫɡ ɚɜɍɔɞɧ 

ɛɚɝɗɑ ɩɎɔɝɢɑɜɚɩəɟɖɗɑɌɢɔɔ [1, 12 -13].  

ȶ ɖɌɒɐɚɘɟ ɛɌɢɔɑəɞɟ ɝ ɌəɚɠɞɌɗɨɘɚɘ ɔ 

ɛɗɌəɔɜɟɑɘɧɘ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɑɘ ɏɗɌɓəɚɏɚ 

ɫɍɗɚɖɌ əɑɚɍɡɚɐɔɘ ɔəɐɔɎɔɐɟɌɗɨəɧɕ ɛɚɐɡɚɐ 

ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɔ Ɏɧɍɚɜɑ ɚɜɍɔɞɌɗɨəɚɏɚ 

ɔɘɛɗɌəɞɌɞɌ, ɝ ɚɍɫɓɌɞɑɗɨəɧɘ ɟɣɑɞɚɘ ɑɏɚ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɔ ɛɌɜɌɘɑɞɜɚɎ ɚɜ-

ɍɔɞɧ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɩɝɞɑɞɔɣɑɝɖɔ ɟɐɚɎɗɑɞɎɚ-

ɜɔɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ; ɐɚɍɔɞɨɝɫ ɩɞɚɏɚ Ɏɚɓ-

ɘɚɒəɚ ɞɚɗɨɖɚ ɝ ɛɜɔɘɑəɑəɔɑɘ Ɏɧɝɚɖɚɞɑɡəɚ-

ɗɚɏɔɣəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, Ɏ 

ɣɌɝɞəɚɝɞɔ, ɛɚɝɜɑɐɝɞɎɚɘ ɛɜɔɘɑəɑəɔɫ ɖɚɘɛɨ-

ɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ [1, 5, 13].   

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ Ɏ əɌɤɑɕ ɝɞɜɌəɑ 

ɝɟɥɑɝɞɎɟɪɞ ɜɌɓɗɔɣəɧɑ ɝɡɑɘɧ ɔ ɛɜɚɞɚɖɚɗɧ 

ɚɛɔɝɌəɔɫ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɚɜɍɔɞɌɗɨəɚɕ 

ɛɌɞɚɗɚɏɔɑɕ. ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəɧ ɛɜɚ-

ɞɚɖɚɗɧ ɚɛɔɝɌəɔɫ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ ɛɜɔ ɛɑɜɎɔɣəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɜɌɓ-

ɗɔɣəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɔ Ɏ ɜɌɘɖɌɡ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɚɏɚ ɖɚəɞɜɚɗɫ: ɛɜɔ ɩəɐɚɖɜɔəəɚɕ ɚɠ-

ɞɌɗɨɘɚɛɌɞɔɔ, ɛɜɔ ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɛɚɎɜɑ-

ɒɐɑəɔɫɡ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɌ-

ɞɚɗɚɏɔɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, Ɏ ɚəɖɚɚɠ-

ɞɌɗɨɘɚɗɚɏɔɔ ɔ ɐɜɟɏɔɡ ɝɚɝɞɚɫəɔɫɡ [14-28]. 

ȺɐəɌɖɚ əɌ ɐɌəəɧɕ ɘɚɘɑəɞ ɛɚɖɌ əɑ ɜɌɓɜɌɍɚ-

ɞɌəɚ ɑɐɔəɚɏɚ ɌɗɏɚɜɔɞɘɌ ɔ ɖɜɔɞɑɜɔɑɎ ɚɛɔɝɌ-

əɔɫ ȶȾ-ɐɌəəɧɡ ɟ ɛɌɢɔɑəɞɚɎ ɛɜɔ ɛɗɌəɔɜɚɎɌ-

əɔɔ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɔ ɌəɌɗɔɓɑ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɏɚ ɝɚɝɞɚɫəɔɫ ɔɘɛɗɌəɞɌɞɚɎ ɏɗɌɓ-

əɚɏɚ ɫɍɗɚɖɌ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȽɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɛɜɚɞɚɖɚɗɌ ɘɟɗɨ-

ɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȸȽȶȾ) ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌ-

əɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ.   

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȳɌ  2019 -2023 ɏɏ.  Ɏ  ȽɑɣɑəɚɎɝɖɔɕ  ȿəɔ- 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.  ȽɡɑɘɌ. 

ȽɡɑɘɌɞɔɣɑɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ 

ɛɚɝɗɑ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ. 

ɉ ð ɩəɐɚɛɜɚɞɑɓ, ȶ ð ɖɟɗɨɞɫ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ, ȹ ð 

əɌɜɟɒəɧɕ ɖɚɝɘɑɞɔɣɑɝɖɔɕ ɛɜɚɞɑɓ.    

Fig. 1.   Scheme.  

Schematic representation of the orbital structures 

after globe endoprosthetics.  

ɉ ð endoprosthesis, ȶ ð nerve stump, ȹ ð external 

cosmetic prosthesis.   
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

 

ȼɔɝ. 2 ɐ (Fig. 2 ɑ) 

 

ȼɔɝ. 2 ɑ (Fig. 2 f) 
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Ɏɑɜɝɔɞɑɞ ɐɗɫ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɛɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɚɏɚ ɖɚəɞɜɚɗɫ ɚɍɜɌɞɔɗɚɝɨ 26 ɛɌɢɔɑəɞɚɎ 

(100%), ɚɞ 18 ɐɚ 65 ɗɑɞ, ɘɟɒɣɔəɧ 

(11)/ɒɑəɥɔəɧ (15) ɐɗɫ ɔɘɛɗɌəɞɌɢɔɔ ɩəɐɚ-

ɛɜɚɞɑɓɌ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ.    

ȹɌ ɍɌɓɑ ȿəɔɎɑɜɝɔɞɑɞɝɖɚɕ ɖɗɔəɔɣɑɝɖɚɕ 

ɍɚɗɨəɔɢɧ ʈ1, Ɏ ɚɞɐɑɗɑəɔɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ʈ2 ȽɑɣɑəɚɎɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌ ɛɌɢɔ-

ɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȽȶȾ ɚɜɍɔɞ əɌ ɌɛɛɌ-

ɜɌɞɑ CANON Aquillion 640 ɐɗɫ ɚɢɑəɖɔ ɩəɐɚ-

ɛɜɚɞɑɓɌ ɔ ɌəɌɗɔɓɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɔɓɘɑ-

əɑəɔɕ. ȴɝɝɗɑɐɚɎɌəɔɑ ɐɚɛɚɗəɫɗɚɝɨ ɘɟɗɨɞɔ-

ɛɗɌəɌɜəɧɘɔ ɔ ɞɜɑɡɘɑɜəɧɘɔ ɜɑɖɚəɝɞɜɟɖɢɔ-

ɫɘɔ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ Vitrea.  

ȴəɞɑɜɛɜɑɞɌɢɔɪ ȶȾ-ɐɌəəɧɡ ɟ ɛɌɢɔɑə-

ɞɚɎ ɛɚɝɗɑ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ əɌɣɔəɌɗɔ ɝ 

ɌəɌɗɔɓɌ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ Ɏ 

ɜɑɒɔɘɑ çɖɚɝɞəɚɏɚè ɚɖəɌ. Ȼɜɔ ɩɞɚɘ ɎɌɒəɧɘ 

Ɍɝɛɑɖɞɚɘ ɛɜɌɎɔɗɨəɚɏɚ ɌəɌɗɔɓɌ ɫɎɗɫɗɚɝɨ Ɏɧ-

ɜɌɎəɔɎɌəɔɑ ɔɓɚɍɜɌɒɑəɔɕ əɌ ɜɌɍɚɣɑɕ ɝɞɌə-

ɢɔɔ, ɐɚɍɔɎɌɫɝɨ ɘɌɖɝɔɘɌɗɨəɚɕ ɝɔɘɘɑɞɜɔɣəɚ-

ɝɞɔ ɝɞɚɜɚə. Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɛɚɗəɚɢɑəəɚɏɚ 

ɔɓɚɍɜɌɒɑəɔɕ ɛɚɗɚɝɞɔ ɚɜɍɔɞ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ Ɏɧɛɚɗəɫɗɔ ɎɧɜɌɎəɔɎɌəɔɑ ɔɓɚɍ-

ɜɌɒɑəɔɫ ɛɚ ɝɜɑɓɟ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ Ɏ Ɍɖɝɔ-

Ɍɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ (ɜɔɝ. 2).  

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ (n=26; 100%) ɍɧɗɌ Ɏɧ 

 

ɛɚɗəɑəɌ ɜɑɖɚəɝɞɜɟɖɞɔɎəɌɫ ɚɛɑɜɌɢɔɫ ɝ ɟɝɞɌ-

əɚɎɖɚɕ ɩəɐɚɛɜɚɞɑɓɌ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɔ ɠɚɜ-

ɘɔɜɚɎɌəɔɑɘ ɚɛɞɔɘɌɗɨəɚɕ ɚɛɚɜəɚ-

ɐɎɔɏɌɞɑɗɨəɚɕ ɖɟɗɨɞɔ əɌ ɚɝəɚɎɌəɔɔ ɛɜɑɐɚɛɑ-

ɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɛɚ ɐɌəəɧɘ ȸȽȶȾ. 

ȿ 8 ɛɌɢɔɑəɞɚɎ (30%) ɩəɐɚɛɜɚɞɑɓ ɍɧɗ ɟɝɞɌ-

əɚɎɗɑə ɛɚɝɗɑ ɩəɟɖɗɑɌɢɔɔ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ, ɟ 

18 (70%) ð ɛɚɝɗɑ ɩɎɔɝɢɑɜɌɢɔɔ. Ȼɜɔ ɌəɌɗɔɓɑ 

ȶȾ-ɐɌəəɧɡ ɍɧɗ ɝɠɚɜɘɔɜɚɎɌə ɛɜɚɞɚɖɚɗ ɚɛɔ-

ɝɌəɔɫ ɔ ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ.    

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɌəɌɗɔɓɌ əɌɔɍɚɗɑɑ 

ɎɌɒəɧɘɔ ɖɜɔɞɑɜɔɫɘɔ ɚɛɔɝɌəɔɫ ȶȾ-

ɔɓɚɍɜɌɒɑəɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɩəɐɚɛɜɚɞɑ-

ɓɔɜɚɎɌəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɫɎɗɫɗɔɝɨ: 

ȶɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɩəɐɚɛɜɚɞɑɓɌ ɔ ɚɛɚɜ-

əɚ-ɐɎɔɏɌɞɑɗɨəɚɕ ɖɟɗɨɞɔ: 

- ɠɚɜɘɌ 

- ɛɚɗɚɒɑəɔɑ 

- ɜɌɓɘɑɜɧ (ɐɔɌɘɑɞɜ) 

- ɖɚəɞɟɜɧ 

- ɝɞɜɟɖɞɟɜɌ 

- ɛɗɚɞəɚɝɞɨ 

- əɌɗɔɣɔɑ ɖɌɛɝɟɗɧ 

- ɡɌɜɌɖɞɑɜ ɔ ɢɑɗɚɝɞəɚɝɞɨ ɖɌɛɝɟɗɧ 

(ɚɢɑəɖɌ ɖɌɛɝɟɗɧ Ɏ ɛɑɜɑɐəɑɕ ɣɌɝɞɔ, Ɏ ɚɍɗɌɝɞɔ 

ɩɖɎɌɞɚɜɌ, Ɏ ɓɌɐəɑɕ ɣɌɝɞɔ) 

- əɌɗɔɣɔɑ  ɐɚɛɚɗəɔɞɑɗɨəɧɡ   Ɏɖɗɪɣɑəɔɕ 

ȼɔɝ. 2.      ȸȽȶȾ ɚɜɍɔɞ. Ɍ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ, ɍ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɜɑ-

ɒɔɘ ɘɫɏɖɚɞɖɌəəɚɏɚ ɚɖəɌ, Ɏ ð ɖɚɜɚəɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɜɑɒɔɘ ɘɫɏɖɚɞɖɌəəɚɏɚ ɚɖəɌ, ɏ, ɐ, ɑ ð 

ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ, ɜɑɒɔɘ ɘɫɏɖɚɞɖɌəəɚɏɚ ɚɖəɌ.  

Ɍ ð ɚɢɑəɖɌ ɝɔɘɘɑɞɜɔɣəɚɝɞɔ Ɏɧɝɞɚɫəɔɫ ɛɑɜɑɐəɑɏɚ ɖɚəɞɟɜɌ əɌɜɟɒəɚɏɚ ɖɚɝɘɑɞɔɣɑɝɖɚɏɚ ɛɜɚɞɑɓɌ ɔ ɖɚəɞɜɌ-

ɗɌɞɑɜɌɗɨəɚɏɚ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɛɜɔ ɛɚɘɚɥɔ ɗɔəɔɔ, ɛɜɚɎɑɐɑəəɚɕ ɣɑɜɑɓ ɝɖɟɗɚ-ɗɚɍəɧɑ ɤɎɧ ɝ ɚɍɑɔɡ ɝɞɚɜɚə 

ɔ ɛɑɜɛɑəɐɔɖɟɗɫɜɧ ɖ ɐɌəəɚɕ ɗɔəɔɔ.  

ɍ ð ɚɢɑəɖɌ ɜɌɓɘɑɜɚɎ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɔ ɜɌɓɘɑɜɚɎ ɩəɐɚɛɜɚɞɑɓɚɎ.  

Ɏ  ð ɚɢɑəɖɌ ɝɔɘɘɑɞɜɔɣəɚɝɞɔ ɔ ɜɌɓɘɑɜɚɎ ɛɜɫɘɧɡ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ ɘɧɤɢ ɔ Ɏɑɜɡəɑɕ ɖɚɝɚɕ ɘɧɤɢɧ. 

ɏ ð ɚɢɑəɖɌ ɖɟɗɨɞɔ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ ɔ ɜɌɝɝɞɚɫəɔɫ ɚɞ ɖɟɗɨɞɔ ɐɚ ɩəɐɚɛɜɚɞɑɓɌ (ɝɞɜɑɗɖɌ). 

ɐ ð ɚɢɑəɖɌ ɖɌɛɝɟɗɧ ɩəɐɚɛɜɚɞɑɓɌ (ɝɞɜɑɗɖɌ). 

ɑ ð ɚɢɑəɖɌ ɛɜɚɝɞɜɌəɝɞɎɌ ɘɑɒɐɟ əɌɜɟɒəɧɘ ɖɚɝɘɑɞɔɣɑɝɖɔɘ ɛɜɚɞɑɓɚɘ ɔ ɩəɐɚɛɜɚɞɑɓɚɘ (ɝɞɜɑɗɖɌ).    

Fig. 2.   MSCT, orbits. Ɍ ð axial plane, bone window mode, b ð axial plane, soft tissue window mode, 

c ð coronal reconstruction, soft tissue window mode, d, e, f ð axial planes, soft tissue window mode.  

Ɍ ð assessment of the symmetry of th e anterior contour of the external cosmetic prosthesis and the contrala-

teral globe using a line drawn through the zygomatico -frontal sutures on both sides and perpendiculars to 

this line.  

bð assessment of the globe and endoprostheses size.  

c ð assessment o f the symmetry and size of the rectus oculomotor muscles and the superior oblique muscles.  

d ð assessment of the optic nerve stump and the distance from the stump to the endoprosthesis (arrow).  

e ð assessment of the endoprosthesis capsule (arrow).  

f ð assessment of the space between the external cosmetic prosthesis and the endoprosthesis (arrow).  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.   ȸȽȶȾ ɚɜɍɔɞ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. Ɍ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɘɫɏɖɚɞ-

ɖɌəəɚɏɚ ɚɖəɌ, ɍ - ɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɘɫɏɖɚɞɖɌəəɚɏɚ ɚɖəɌ, Ɏ ð 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɗɑɎɚɏɚ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ.  Ȯ ɛɑɜɑɐəɑɘ ɚɞɐɑɗɑ ɗɑɎɚɕ ɚɜɍɔɞɧ ɎɔɓɟɌɗɔ-

ɓɔɜɟɑɞɝɫ ɢɑəɞɜɌɗɨəɚ ɜɌɝɛɚɗɚɒɑəəɧɕ ɩəɐɚɛɜɚɞɑɓ, ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ, ɐɔɌɘɑɞɜɚɘ 20 

ɘɘ, ɝɜɑɐəɑɕ ɛɗɚɞəɚɝɞɨɪ -33 HU, ɐɚɛɚɗəɔɞɑɗɨəɧɡ Ɏɖɗɪɣɑəɔɕ Ɏ ɚɍɗɌɝɞɔ ɛɜɚɞɑɓɌ əɑ ɎɧɫɎɗɑəɚ, Ɏ ɛɑɜɑɐəɑɕ 

ɣɌɝɞɔ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɖɌɛɝɟɗɌ ɩəɐɚɛɜɚɞɑɓɌ ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ. ȶ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɩə-

ɐɚɛɜɚɞɑɓɌ ɛɜɔɗɑɒɔɞ əɌɜɟɒəɧɕ ɖɚɝɘɑɞɔɣɑɝɖɔɕ ɛɜɚɞɑɓ, ɝ əɌɗɔɣɔɑɘ ɎɚɓɐɟɡɌ ɘɑɒɐɟ əɔɘɔ ɞɚɗɥɔəɚɕ ɝɗɚɫ ɐɚ 

1,5 ɘɘ. Ȼɑɜɑɐəɔɕ ɖɚɝɘɑɞɔɣɑɝɖɔɕ ɛɜɚɞɑɓ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɝɔɘɘɑɞɜɔɣəɚ ɚɞəɚɝɔɞɑɗɨəɚ ɛɑɜɑɐəɑɏɚ ɖɚəɞɟɜɌ 

ɛɜɌɎɚɏɚ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ. ȶɟɗɨɞɫ ɗɑɎɚɏɚ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ ɛɜɔɗɑɒɔɞ ɖ ɓɌɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɩəɐɚɛɜɚɞɑɓɌ, 

ɛɜɫɘɧɑ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɑ ɘɧɤɢɧ ɝɗɑɎɌ ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ əɌ Ɏɝɑɘ ɛɜɚ-

ɞɫɒɑəɔɔ, ɛɗɚɞəɚ ɛɜɔɗɑɒɌɞ ɖ ɩəɐɚɛɜɚɞɑɓɟ. Ȼɗɚɞəɚɝɞɨ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ ɚɜɍɔɞ Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɌɗɨəɧɡ 

ɓəɌɣɑəɔɕ.     

Fig. 3.    MSCT, orbits, with intravenous contrast. a ð axial plane, soft tissue window mode, b ð sagittal 

reconstruction, soft tissue window mode, c ð 3D-reconstruction.  

Condition after endoprosthesis replacement of the left glo be. In the anterior part of the left orbit, a centrally 

located endoprosthesis is visualized, round in shape, with homogeneous structure, of 20 mm in diameter, an 

average density of -33 HU, no additional inclusions in the area of the prosthesis were identi fied, in the anterior 

part an endoprosthesis capsule with clear, even contours is visualized. An external cosmetic prosthesis is adja-

cent to the front surface of the endoprosthesis, with the presence of air between them with thickness layer of 

1.5 mm. The anterior cosmetic prosthesis is located symmetrically relative to the anterior contour of the right 

globe. The stump of  the left optic nerve is  adjacent to the posterior surface of the endoprosthesis, the rectus 

oculomotor muscles on the left have clear, e ven contours, can be traced throughout and are tightly adjacent to 

the endoprosthesis. The density of fat tissue of the orbits is within normal values.  
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.    ȸȽȶȾ ɚɜɍɔɞ. Ɍ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɘɫɏɖɚɞɖɌəəɚɏɚ ɚɖəɌ, ɍ -  ɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ, 

ɜɑɒɔɘ ɘɫɏɖɚɞɖɌəəɚɏɚ ɚɖəɌ, Ɏ ð 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ.  

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɛɜɌɎɚɏɚ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ. Ȯ ɛɑɜɑɐəɑɘ ɚɞɐɑɗɑ ɛɜɌɎɚɕ ɚɜɍɔɞɧ ɎɔɓɟɌ-

ɗɔɓɔɜɟɑɞɝɫ ɢɑəɞɜɌɗɨəɚ ɜɌɝɛɚɗɚɒɑəəɧɕ ɩəɐɚɛɜɚɞɑɓ, ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ, ɐɔɌɘɑɞɜɚɘ 

20 ɘɘ, ɝɜɑɐəɑɕ ɛɗɚɞəɚɝɞɨɪ +372 HU, ɐɚɛɚɗəɔɞɑɗɨəɧɡ Ɏɖɗɪɣɑəɔɕ Ɏ ɚɍɗɌɝɞɔ ɛɜɚɞɑɓɌ əɑ ɎɧɫɎɗɑəɚ, Ɏ ɛɑ-

ɜɑɐəɑɕ ɣɌɝɞɔ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɖɌɛɝɟɗɌ ɩəɐɚɛɜɚɞɑɓɌ ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ.  ȶ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡ-

əɚɝɞɔ ɩəɐɚɛɜɚɞɑɓɌ ɛɜɔɗɑɒɔɞ əɌɜɟɒəɧɕ ɖɚɝɘɑɞɔɣɑɝɖɔɕ ɛɜɚɞɑɓ, ɝ əɌɗɔɣɔɑɘ ɑɐɔəɔɣəɚɕ ɎɌɖɟɚɗɔ ɎɚɓɐɟɡɌ 

ɘɑɒɐɟ əɔɘɔ. Ȼɑɜɑɐəɔɕ ɖɚɝɘɑɞɔɣɑɝɖɔɕ ɛɜɚɞɑɓ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɝɔɘɘɑɞɜɔɣəɚ ɚɞəɚɝɔɞɑɗɨəɚ ɛɑɜɑɐəɑɏɚ ɖɚə-

ɞɟɜɌ ɗɑɎɚɏɚ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ. ȶɟɗɨɞɫ ɛɜɌɎɚɏɚ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ ɝ əɑɜɚɎəɧɘ əɌɜɟɒəɧɘ ɖɚəɞɟɜɚɘ, ɜɌɝɝɞɚ-

ɫəɔɑ ɘɑɒɐɟ ɖɟɗɨɞɑɕ ɔ ɓɌɐəɑɕ ɛɚɎɑɜɡəɚɝɞɨɪ ɩəɐɚɛɜɚɞɑɓɌ ɝɚɝɞɌɎɗɫɑɞ 2,5 ɘɘ. Ȼɜɫɘɧɑ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɑ 

ɘɧɤɢɧ ɝɛɜɌɎɌ ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɛɗɚɞəɚ ɛɜɔɗɑɒɌɞ ɖ ɩəɐɚɛɜɚɞɑɓɟ. ȹɔɒəɫɫ ɝɞɑəɖɌ ɛɜɌɎɚɕ 

ɚɜɍɔɞɧ ɛɜɚɞɑɓɔɜɚɎɌəɌ ɝɑɞɣɌɞɧɘ ɔɘɛɗɌəɞɌɞɚɘ, ɝ ɟɝɞɌəɚɎɖɚɕ ɎɔəɞɚɎ Ɏ ɚɍɗɌɝɞɔ ɛɜɌɎɚɏɚ ɛɚɐɏɗɌɓəɔɣəɚɏɚ 

ɖɜɌɫ, ɍɑɓ ɛɜɔɓəɌɖɚɎ ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ, əɔɒəɫɫ ɛɜɫɘɌɫ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɌɫ ɘɧɤɢɌ ɛɗɚɞəɚ 

ɛɜɔɗɑɒɔɞ ɖ ɔɘɛɗɌəɞɌɞɟ əɔɒəɑɕ ɝɞɑəɖɔ ɛɜɌɎɚɕ ɚɜɍɔɞɧ.       

Fig. 4.     MSCT of orbits. a ð axial section, soft tissue window mode, b ð sagittal section, soft tissue win-

dow mode, c ð 3D reconstruction.  

Condition after endoprosthesis replacement of the right globe. In the ante rior part of the right orbit, a centrally 

located endoprosthesis is visualized, round in shape, with homogeneous structure, 20 mm in diameter, an av-

erage density of +372 HU, no additional inclusions in the area of the prosthesis were identified, the endopr os-

thesis capsule with clear, even contours is visualized in the anterior part. An external cosmetic prosthesis is 

adjacent to the front surface of the endoprosthesis, with a single air vacuole between them. The anterior cos-

metic prosthesis is located symme trically relative to the ante rior contour of the left globe. The stump of the 

right optic nerve has an uneven external  contour; the distance between the stump and the posterior surface of 

the endoprosthesis is 2.5 mm.  The rectus oculomotor muscles on the r ight have clear, even contours and are 

tightly adjacent to the endoprosthesis. The lower wall of the right orbit was reconstructed with a mesh implant, 

with screws installed in the area of the right infraorbital margin, without signs of bone -destructive ch anges, 

the inferior rectus oculomotor muscle was tightly adjacent to the implant of the lower wall of the right orbit.   
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- ɛɜɔɗɑɏɌəɔɑ ɘɧɤɢ ɖ ɩəɐɚɛɜɚɞɑɓɟ 

- ɜɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ ɖɟɗɨɞɑɕ ɓɜɔɞɑɗɨəɚ-

ɏɚ əɑɜɎɌ ɔ ɩəɐɚɛɜɚɞɑɓɚɘ 

ȶɜɔɞɑɜɔɔ ɚɢɑəɖɔ əɌɜɟɒəɚɏɚ ɖɚɝɘɑɞɔ-

ɣɑɝɖɚɏɚ ɛɜɚɞɑɓɌ: 

- ɠɚɜɘɌ 

- ɖɚəɞɟɜɧ 

- ɖɚəɏɜɟɩəɞəɚɝɞɨ əɌɜɟɒəɚɏɚ ɖɚɝɘɑɞɔ-

ɣɑɝɖɚɏɚ ɛɜɚɞɑɓɌ ɖ ɛɑɜɑɐəɑɘɟ ɖɚəɞɟɜɟ ɚɛɚɜ-

əɚ-ɐɎɔɏɌɞɑɗɨəɚɕ ɖɟɗɨɞɔ, əɌɗɔɣɔɑ ɎɚɓɐɟɡɌ ɔɗɔ 

ɒɔɐɖɚɝɞəɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ ɘɑɒɐɟ əɔɘɔ.  

- ɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɛɑɜɑɐəɑɏɚ ɖɚəɞɟɜɌ 

əɌɜɟɒəɚɏɚ ɖɚɝɘɑɞɔɣɑɝɖɚɏɚ ɛɜɚɞɑɓɌ ɛɑɜɑɐəɑ-

ɘɟ ɖɚəɞɟɜɟ ɝɚɡɜɌəəɚɏɚ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ (ɚɍɦ-

ɑɖɞɔɎəɧɕ ɌəɌɗɔɓ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɌəɌɞɚɘɔ-

ɣɑɝɖɚɏɚ ɚɜɔɑəɞɔɜɌ ð ɗɔəɔɫ, ɛɜɚɎɑɐɑəəɌɫ ɣɑ-

ɜɑɓ ɗɚɍəɧɑ ɚɞɜɚɝɞɖɔ ɝɖɟɗɚɎɧɡ ɖɚɝɞɑɕ).  

ȶɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ 

ɘɧɤɢ: 

- ɠɚɜɘɌ 

- ɖɚəɞɟɜɧ 

- ɐɔɌɘɑɞɜ Ɏ ɛɚɛɑɜɑɣəɔɖɑ, ɝɔɘɘɑɞɜɔɣ-

əɚɝɞɨ ɘɧɤɢ ɚɞəɚɝɔɞɑɗɨəɚ ɖɚəɞɜɌɗɌɞɑɜɌɗɨ-

əɚɕ ɝɞɚɜɚəɧ 

- ɛɜɔɗɑɒɌəɔɑ ɖ ɩəɐɚɛɜɚɞɑɓɟ  

ȶɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɚɖɜɟɒɌɪɥɔɡ ɘɫɏɖɚ-

ɞɖɌəəɧɡ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ: 

- ɛɗɚɞəɚɝɞɨ, ɝɞɜɟɖɞɟɜɌ ɒɔɜɚɎɚɕ ɖɗɑɞ-

ɣɌɞɖɔ 

- ɜɌɓɘɑɜɧ, ɠɚɜɘɌ, ɝɞɜɟɖɞɟɜɌ, ɝɔɘɘɑɞ-

ɜɔɣəɚɝɞɨ ɝɗɬɓəɧɡ ɒɑɗɑɓ 

- ɝɚɝɞɚɫəɔɑ ɛɑɜɔɚɜɍɔɞɌɗɨəɧɡ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ 

ȶɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɖɚɝɞəɧɡ ɝɞɑəɚɖ ɚɜ-

ɍɔɞɧ: 

- ɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɔ ɛɚɗɚɒɑəɔɑ ɚɜɍɔɞ 

- ɚɍɦɬɘɧ ɚɜɍɔɞ 

- ɝɚɝɞɚɫəɔɑ Ɏɝɑɡ ɝɞɑəɚɖ ɚɜɍɔɞ, ɎɖɗɪɣɌɫ 

Ɏɑɜɡɟɤɖɟ ɚɜɍɔɞɧ, ɢɑɗɚɝɞəɚɝɞɨ ɝɞɑəɚɖ ɛɚɐ-

ɏɗɌɓəɔɣəɚɏɚ ɖɌəɌɗɌ, əɚɝɚɝɗɬɓəɚɏɚ ɖɌəɌɗɌ, 

Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɏɗɌɓəɔɣəɧɡ ɥɑɗɑɕ 

- ɚɢɑəɖɌ ɚɖɜɟɒɌɪɥɔɡ ɘɫɏɖɔɡ ɞɖɌəɑɕ 

ɗɔɢɌ, ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, ɝɚɛɟɞɝɞɎɟɪɥɑɕ 

ɛɌɞɚɗɚɏɔɔ (ɜɔɝ. 3, 4). 

ȳɌɖɗɪɣɑəɔɑ.  

ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɚɛɞɔɘɌɗɨəɧɘ ɘɑɞɚɐɚɘ 

ɌəɌɗɔɓɌ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɌ ɛɚɝɗɑ ɩəɐɚɛɜɚ-

ɞɑɓɔɜɚɎɌəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ. Ȼɜɚɞɚɖɚɗ ɚɛɔ-

ɝɌəɔɫ ȶȾ-ɐɌəəɧɡ ɐɚɗɒɑə ɎɖɗɪɣɌɞɨ Ɏ ɝɑɍɫ 

ɛɜɑɐɝɞɌɎɗɑəəɧɑ ɖɜɔɞɑɜɔɔ ɚɛɔɝɌəɔɫ ɩəɐɚ-

ɛɜɚɞɑɓɌ, ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɕ ɖɟɗɨɞɔ ɔ ɎɓɌ-

ɔɘɚɚɞəɚɤɑəɔɑ ɔɡ ɝ əɌɜɟɒəɧɘ ɖɚɝɘɑɞɔɣɑ-

ɝɖɔɘ ɛɜɚɞɑɓɚɘ, Ɍ ɞɌɖɒɑ ɌəɌɗɔɓ ɝɚɝɞɚɫəɔɫ 

ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ ɐɗɫ ɛɜɑɐɚɝɞɌɎɗɑəɔɫ ɗɑɣɌ-

ɥɑɘɟ ɎɜɌɣɟ ɛɚɗəɚɢɑəəɚɕ ɔəɠɚɜɘɌɢɔɔ ɚ ɛɌ-

ɢɔɑəɞɑ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ.    

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌ-

ɢɔɔ ȯɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɛɚ ɛɚɐɐɑɜɒɖɑ 

Ȯɑɐɟɥɑɕ əɌɟɣəɚɕ ɤɖɚɗɧ ȹɄ-599.2022.3 

çȹɑɔəɎɌɓɔɎəɧɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ 

ɗɟɣɑɎɚɕ ɘɑɐɔɢɔəɧ Ɏ ɝɖɜɔəɔəɏɑ, ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ, ɘɚəɔɞɚɜɔəɏɑ ɗɑɣɑəɔɫ ɔ ɖɚəɞɜɚɗɑ 

ɜɑɌɍɔɗɔɞɌɢɔɔ ɝɚɢɔɌɗɨəɚ ɓəɌɣɔɘɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕè (ȼɟɖɚɎɚɐɔɞɑɗɨ ȹ.Ƚ. ȽɑɜɚɎɌ). ȬɎɞɚɜɧ 

ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɖɚə-

ɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ. 
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ȹȺȮɇȵ ȻȺȰɁȺȰ ȶ Ⱥɂȱȹȶȱ ȶȼȺȮȺȾȺȶȬ ȯȷȴȺȸ ȻȺ ȰȬȹȹɇȸ ȻɉȾ-ȶȾ Ƚ  

11C-ȸȱȾȴȺȹȴȹȺȸ. ȽȼȬȮȹȱȹȴȱ Ƚ ȶȾ ȴ ASL ȸȼ-ȻȱȼɀȿȳȴȺȹȹɇȸȴ  

ȴȽȽȷȱȰȺȮȬȹȴɋȸȴ 

 

Постнов А.А.1,2,3, Баталов А.И.1 Калаева Д.Б.1,2, Тюрина А.Н.1,  
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ Ɏɚɓɘɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɔəɌɘɔɣɑɝɖɚɏɚ 

ȻɉȾ- ɔɝɝɗɑɐɚɎɌəɔɫ ɝ 11C-ɘɑɞɔɚəɔəɚɘ ɐɗɫ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɏɗɔɚɘɌɡ Ɏ ɝɜɌɎəɑəɔɔ ɝ 

ɖɗɔəɔɣɑɝɖɔ ɛɜɔɘɑəɫɑɘɧɘɔ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɘɑɞɚɐɌɘɔ ȶȾ- ɔ ASL-MR-ɛɑɜɠɟɓɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȭɧɗɔ ɔɓɟɣɑəɧ ɐɌəəɧɑ 9 ɛɌɢɔɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ ɖɜɚɎɚɞɚɖ Ɏ ɚɛɟ-

ɡɚɗɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɍɧɗ ɔɓɘɑɜɑə ɞɜɑɘɫ əɑɓɌɎɔɝɔɘɧɘɔ ɝɛɚɝɚɍɌɘɔ. ȺɛɞɔɘɔɓɔɜɚɎɌə 

ɜɌɓɘɑɜ ɓɚəɧ ɔəɞɑɜɑɝɌ, ɛɜɚɎɑɐɑəɚ ɛɚɛɌɜəɚɑ ɝɜɌɎəɑəɔɑ ɘɑɞɚɐɚɎ. Ȯ ɖɌɣɑɝɞɎɑ ɛɌɜɌɘɑɞɜɌ, ɡɌɜɌɖ-

ɞɑɜɔɓɟɪɥɑɏɚ ɛɑɜɠɟɓɔɪ ɛɜɔ ȻɉȾ-ȶȾ, ɎɧɍɜɌə ɔəɐɑɖɝ əɌɖɚɛɗɑəɔɫ, ɟɝɜɑɐəɑəəɧɕ ɓɌ ɛɑɜɎɧɑ 60 

ɝɑɖɟəɐ (ȴȹ60) ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ.  

ȼɑɓɟɗɨɞɌɞɧ. ȽɜɌɎəɑəɔɑ ɔəɐɑɖɝɌ əɌɖɚɛɗɑəɔɫ (ȴȹ60), ɛɚɗɟɣɑəəɚɏɚ Ɏ ɜɑɓɟɗɨɞɌɞɑ ȻɉȾ-

ɔɝɝɗɑɐɚɎɌəɔɫ ɝ 11C-ɘɑɞɔɚəɔəɚɘ, ɛɚɖɌɓɌɗɚ Ɏɧɝɚɖɟɪ ɔ ɝɜɑɐəɪɪ ɖɚɜɜɑɗɫɢɔɔ ɝ ɐɌəəɧɘɔ ASL-

ɛɑɜɠɟɓɔɔ (R2=0.68) ɔ ȶȾ-ɛɑɜɠɟɓɔɔ (R2=0.48) ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɛɜɔ ɟɝɗɚɎɔɔ, ɣɞɚ ɚɐəɌ ɔ ɞɌ ɒɑ ɚɍ-

ɗɌɝɞɨ ɔəɞɑɜɑɝɌ VOIPET, ɎɧɍɜɌəəɌɫ əɌ ȻɉȾ-ɔɝɝɗɑɐɚɎɌəɔɔ, ɛɑɜɑəɚɝɔɞɝɫ əɌ ɐɜɟɏɔɑ ɘɚɐɌɗɨəɚɝɞɔ. 

ȴɞɚɏɚɎɚɑ əɌɖɚɛɗɑəɔɑ ɘɑɞɔɚəɔəɌ Ɏ ɏɗɔɚɘɑ əɑ ɖɚɜɜɑɗɔɜɚɎɌɗɚ ɝ ɐɌəəɧɘɔ ɖɜɚɎɚɞɚɖɌ, ɛɚɗɟɣɑəəɧ-

ɘɔ ɛɜɔ ȶȾ ɔ ȸȼ-ɛɑɜɠɟɓɔɔ. 

ȳɌɖɗɪɣɑəɔɑ. Ȯ ɐɌəəɚɕ ɜɌɍɚɞɑ ɛɚɖɌɓɌəɚ, ɣɞɚ ɓəɌɣɑəɔɑ ɔəɐɑɖɝɌ əɌɖɚɛɗɑəɔɫ 11Ƚ-

ɘɑɞɔɚəɔəɌ, ɔɓɘɑɜɑəəɚɑ ɓɌ ɛɑɜɎɧɑ 60 ɝɑɖɟəɐ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ, ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɡɚɜɚɤɔɘ 

ɍɔɚɘɌɜɖɑɜɚɘ ɛɑɜɠɟɓɔɔ ɚɛɟɡɚɗɔ, əɌɜɌɎəɑ ɝ ȶȾ- ɔ ASL- ɛɑɜɠɟɓɔɑɕ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȻɉȾ-ȶȾ ɝ 11C-ɘɑɞɔɚəɔəɚɘ, ȶȾ-ɛɑɜɠɟɓɔɫ, ASL-ɛɑɜɠɟɓɔɫ, ɖɜɚɎɚɞɚɖ 

ɏɗɔɚɘ. 
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NOVEL APPROACH FOR ASSESSING THE BLOOD FLOW OF GLIOMAS BASED ON 11C -

METHIONINE PET-CT COMPARED TO CT PERFUSION AND ALS MR-PERFUSION STUDIES 
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urpose.  To analyze the possibility of using dynamic PET studies with 11C -methionine to 

assess t he blood flow in gliomas in comparison with CT and ASL -MR perfusion methods 

currently used in clinic.  

Materials and methods.  Data from 9 patients were analyzed in whom brain tumor blood 

flow was measured by three independent methods. The size of the volume  of interest was optimized, 

and a pairwise comparison of methods was carried out. The T/N index averaged over the first 60 

seconds (T/N60) after administration of the radiopharmaceutical was chosen as a parameter that 

characterizes perfusion in PET -CT inve stigation.  

Results.  Comparison of T/N60 obtained from 11C -methionine PET studies showed a high and 

moderate correlation with ASL perfusion (R2 = 0.68) and CT perfusion (R2 = 0.48) respectively, pro-

vided the same VOIPET selected on PET studies was transferr ed to other modalities. The total uptake 

of methionine does not correlate with either CT or ASL perfusion.  

Conclusion.  This work shows that the value of the 11C -methionine T/N60index, measured in 

the first 60 seconds after the administration of a radiopha rmaceutical, can serve as a good bi-

omarker of tumor perfusion, along with CT and ASL perfusion methods.  

 

Keywords: PET-CT with 11C -methionine, CT perfusion, ASL perfusion, glioma blood flow . 
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ɑɜɠɟɓɔɫ (ɗɚɖɌɗɨəɌɫ ɔ ɏɗɚɍɌɗɨəɌɫ) 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɫɎɗɫɑɞɝɫ ɖɗɪɣɑ-

Ɏɧɘ ɔəɐɔɖɌɞɚɜɚɘ əɚɜɘɧ ɔ ɛɌɞɚɗɚ-

ɏɔɔ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɔ 

ɝəɌɍɒɑəɔɫ ɞɖɌəɑɕ ɘɚɓɏɌ ɖɔɝɗɚɜɚ-

ɐɚɘ.  

Ȯ ɝɗɟɣɌɑ ɝ ɚɛɟɡɚɗɨɪ ɘɚɓɏɌ, ɎɑɗɔɣɔəɌ 

ɛɑɜɠɟɓɔɔ (Ɏ ɞɚɘ ɣɔɝɗɑ ɗɚɖɌɗɨəɚɕ) ɡɌɜɌɖɞɑɜɔ-

ɓɟɑɞ ɘɑɞɌɍɚɗɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ɘɚɓɏɌ ɔ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɚɕ ɞɖɌəɔ, ɜɑɌɖɢɔɪ əɌ ɡɔɘɔɚɞɑɜɌ-

ɛɔɪ ɔ ɚɍɗɟɣɑəɔɑ, ɎɧɒɔɎɌɑɘɚɝɞɨ ɘɚɓɏɚɎɚɕ 

ɞɖɌəɔ ɔ ɞ.ɐ., ɞ.ɑ. ɫɎɗɫɑɞɝɫ ɖɗɪɣɑɎɧɘ Ɏ ɚɢɑə-

ɖɑ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɌ ɔ ɛɜɚɏəɚɓɌ ɞɑɣɑəɔɫ 

ɓɌɍɚɗɑɎɌəɔɫ.  

Ȭɍɝɚɗɪɞəɧɑ ɓəɌɣɑəɔɫ ɛɑɜɠɟɓɔɔ əɌɔɍɚ-

ɗɑɑ ɞɚɣəɚ ɔɓɘɑɜɫɪɞɝɫ ɔəɎɌɓɔɎəɧɘ ɘɑɞɚɐɚɘ 

ȻɉȾ-ȶȾ ɝ 15Ⱥ-ȹ2Ⱥ ɝ ɌəɌɗɔɓɚɘ ɌɜɞɑɜɔɌɗɨəɚɕ 

ɖɜɚɎɔ [1]. ȹɑɔəɎɌɓɔɎəɧɑ ɘɑɞɚɐɔɖɔ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ȶȾ-ɛɑɜɠɟɓɔɔ [2] ɔ ASL-ȸȼ ɛɑɜɠɟ-

ɓɔɔ [3] ɟɝɞɟɛɌɪɞ Ɏ ɞɚɣəɚɝɞɔ ȻɉȾ ɝ 15Ⱥ-ȹ2Ⱥ, 

ɛɜɔɓəɌəəɧɘ ɘəɚɏɔɘɔ ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ çɓɚ-

ɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè ɔɓɘɑɜɑəɔɫ ɘɚɓɏɚɎɚɕ ɏɑ-

ɘɚɐɔəɌɘɔɖɔ [4, 5]. ȹɑɝɘɚɞɜɫ əɌ ɩɞɚ, ȻɉȾ-ȶȾ 

ɝ 15Ⱥ-ȹ2Ⱥ ɤɔɜɚɖɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ ɛɜɔɘɑəɑ-

əɔɫ əɑ ɛɚɗɟɣɔɗɌ, Ɏ ɚɝəɚɎəɚɘ ɔɓ-ɓɌ əɑɚɍɡɚɐɔ-

ɘɚɝɞɔ ɓɌɍɚɜɌ ɌɜɞɑɜɔɌɗɨəɚɕ ɖɜɚɎɔ ɐɗɫ ɛɚɗɟ-

ɣɑəɔɫ çɎɡɚɐəɚɕ ɠɟəɖɢɔɔè, ɞ.ɑ. ɖɜɔɎɚɕ Ɍɖ-

ɞɔɎəɚɝɞɔ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ) Ɏ 

ɛɗɌɓɘɑ ɖɜɚɎɔ [6].  

ȬɗɨɞɑɜəɌɞɔɎəɧɑ ɘɑɞɚɐɧ ɖɚɗɔɣɑɝɞɎɑə-

əɚɕ ɚɢɑəɖɔ ɛɑɜɠɟɓɔɔ əɌ ɚɝəɚɎɑ əɑɔəɎɌɓɔɎ-

əɧɡ ɛɚɐɡɚɐɚɎ ɚɏɜɌəɔɣɑəɧ, ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ, 

ɞɑɡəɔɣɑɝɖɔɘɔ ɞɜɟɐəɚɝɞɫɘɔ ɘɑɞɚɐɔɖ (əɌɛɜɔ-

ɘɑɜ, ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ ɛɜɔ ȶȾ-ɛɑɜɠɟɓɔɔ Ɏɝɑ-

ɏɚ ɘɚɓɏɌ), ɝ ɐɜɟɏɚɕ, ɘɌɞɑɘɌɞɔɣɑɝɖɔɘɔ ɐɚɛɟ-

ɥɑəɔɫɘɔ ɛɜɔ Ɏɧɣɔɝɗɑəɔɔ Ɍɍɝɚɗɪɞəɧɡ ɛɚɖɌ-

ɓɌɞɑɗɑɕ [7, 8]. ȴɝɛɚɗɨɓɟɑɘɌɫ Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɍɑɝɖɚəɞɜɌɝɞəɌɫ ȸȼ-ɛɑɜɠɟɓɔɫ əɌ ɚɝəɚ-

Ɏɑ ASL ɔɘɑɑɞ ɢɑɗɧɕ ɜɫɐ ɚɏɜɌəɔɣɑəɔɕ, 

əɌɛɜɔɘɑɜ, ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɚɗɨəɧɡ ɝɚ ɝɞɑ- 
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əɚɓɌɘɔ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɔ ɐɜɟɏɚɕ ɝɚɝɟɐɔɝɞɚɕ 

ɛɌɞɚɗɚɏɔɑɕ [9, 10].  

Ȯ ɐɌəəɚɕ ɜɌɍɚɞɑ ɘɧ ɔɝɝɗɑɐɚɎɌɗɔ ɏɔɛɚ-

ɞɑɓɟ ɚ Ɏɚɓɘɚɒəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɗɫ ɚɢɑə-

ɖɔ ɛɑɜɠɟɓɔɔ ȻɉȾ-ȶȾ ɝ 11C-ɘɑɞɔɚəɔəɚɘ ɔ 

ɛɜɚɎɑɗɔ ɑɬ ɝɜɌɎəɑəɔɑ ɝ ȶȾ-ɛɑɜɠɟɓɔɑɕ ɔ ASL-

ȸȼ-ɛɑɜɠɟɓɔɑɕ. ȸɑɞɔɚəɔə ɔɘɑɑɞ ɍɧɝɞɜɟɪ 

ɖɔəɑɞɔɖɟ ɔ ɞɑɘ ɝɌɘɧɘ ɛɚɡɚɒ ɛɚ əɌɖɚɛɗɑəɔɪ 

əɌ ȻɉȾ ɝ 15Ⱥ-ȹ2Ⱥ Ɏ ɛɑɜɎɧɑ ɝɑɖɟəɐɧ ɛɚɝɗɑ 

ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ. ȴɝɛɚɗɨɓɚɎɌəɔɑ 

ɝɟɜɜɚɏɌɞəɧɡ ȼɀȻ ɐɗɫ ɚɢɑəɖɔ ɛɑɜɠɟɓɔɔ ɟɒɑ 

ɛɜɔɘɑəɫɑɞɝɫ ɛɜɔ ɍɚɗɑɓəɔ ȬɗɨɢɏɑɕɘɑɜɌ (11Ƚ-

PIB) [11] ɔ ɔəɧɡ əɌɜɟɤɑəɔɫɡ [12].  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɢɑɗɨɪ ɜɌɍɚɞɧ ɝɞɌɎɔ-

ɗɌɝɨ ɓɌɐɌɣɌ Ɏɧɫɝəɑəɔɫ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɔɘɑ-

əɑəɔɫ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɔɓɘɑɜɑəɔɫ 

ɛɑɜɠɟɓɔɔ ɚɛɟɡɚɗɔ əɌ ɚɝəɚɎɑ ȻɉȾ-ȶȾ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɝ 11Ƚ-ɘɑɞɔɚəɔəɚɘ.  

ȸɑɞɚɐɧ. 

Ȱɗɫ ɟɣɌɝɞɔɫ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɔ 

əɌɍɜɌəɧ 9 ɛɑɜɎɔɣəɧɡ ɛɌɢɔɑəɞɚɎ (n=9), ɝ ɛɚ-

ɐɚɓɜɑəɔɑɘ əɌ ɚɛɟɡɚɗɨ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏɧɝɚ-

ɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ, əɌ ɚɝəɚɎɌ-

əɔɔ ɛɑɜɎɔɣəɚɏɚ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɫ. ȰɌɗɑɑ 

ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗəɫɗɔɝɨ ȶȾ-ɛɑɜɠɟɓɔɫ, ȸȼȾ-

ASL-ɛɑɜɠɟɓɔɫ, Ɍ  ɞɌɖɒɑ  ɐɔəɌɘɔɣɑɝɖɌɫ  ȻɉȾ- 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.      ȻɌɢɔɑəɞ, 43 ɏɚɐɌ, ɝ ɌəɌɛɗɌɝɞɔɣɑɝɖɚɕ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘɚɕ. 

Ɍ ð  T1 ȸȼȾ + Gd; b ð ȻɉȾ c 11Ƚ-ɘɑɞɔɚəɔəɚɘ, ɟɝɜɑɐəɑəɔɑ ɛɚ ɛɑɜɎɧɘ 60 ɝɑɖɟəɐɌɘ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ; c 

ð ȻɉȾ c 11Ƚ-ɘɑɞɔɚəɔəɚɘ, ɟɝɜɑɐəɑəɔɑ ɝ 10 ɐɚ 20 ɘɔəɟɞɟ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ; d ð ȻɌɜɌɘɑɞɜɔɣɑɝɖɌɫ ɖɌɜ-

ɞɌ CBF, ɛɚɝɞɜɚɑəəɌɫ əɌ ɚɝəɚɎɑ ASL-ȸȼ-ɛɑɜɠɟɓɔɔ; e ðȻɌɜɌɘɑɞɜɔɣɑɝɖɌɫ ɖɌɜɞɌ CBF, ɛɚɝɞɜɚɑəəɌɫ əɌ ɚɝ-

əɚɎɑ ȶȾ-ɛɑɜɠɟɓɔɔ, (ɟɝɜɑɐəɑəɔɑ ɝ ɠɔɗɨɞɜɚɘ ȯɌɟɝɝɌ 4 ɘɘ); f ð ȻɌɜɌɘɑɞɜɔɣɑɝɖɌɫ ɖɌɜɞɌ CBF, ɛɚɝɞɜɚɑəəɌɫ 

əɌ ɚɝəɚɎɑ ȶȾ-ɛɑɜɠɟɓɔɔ, ɍɑɓ ɟɝɜɑɐəɑəɔɫ. Ƚɔəɔɘ ɢɎɑɞɚɘ ɚɞɘɑɣɑəɌ ɚɍɗɌɝɞɨ ɔəɞɑɜɑɝɌ, Ɏ ɖɚɞɚɜɚɕ ɛɜɚɔɓɎɚ-

ɐɔɗɚɝɨ ɝɜɌɎəɑəɔɑ ɓəɌɣɑəɔɕ ɛɑɜɠɟɓɔɔ.  

Fig. 1.   Patient, 43 years old, with anaplastic oligodendroglioma . 

a ð T1 MRI + Gd; b ð PET with 11C -methionine, averaged over the f irst 60 seconds post injection; c ð PET 

with 11C -methionine, averaged between 10 and 20 minutes after administration of radiopharmaceuticals; d ð 

Parametric CBF map based on ASL -MR perfusion; e ð Parametric CBF map based on CT perfusion (averaged 

with a 4 mm Gaussian filter); f ð Parametric CBF map based on CT perfusion without filtering. Blue indicates 

the region of interest in which the perfusion values were compared.  
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ȶȾ ɝ 11Ƚ-ɘɑɞɔɚəɔəɚɘ.  

ȶȾ-ɛɑɜɠɟɓɔɫ ɍɧɗɌ ɎɧɛɚɗəɑəɌ əɌ 64-

ɝɜɑɓɚɎɚɘ ɝɖɌəɑɜɑ Optima 660 (GE) Ɏ 3 ɩɞɌɛɌ ð 

əɌ ɛɑɜɎɚɘ ɎɧɛɚɗəɫɗɌɝɨ əɔɓɖɚɐɚɓəɌɫ ȶȾ ɝ 

ɞɚɗɥɔəɚɕ 5 ɘɘ (ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɚɕ ɛɑɜɑɝɞɜɚɕɖɚɕ ȶȾ ɝɜɑɓɚɎ Ɏ ɌɖɝɔɌɗɨəɚɕ 

ɛɜɚɑɖɢɔɔ ɝ ɞɚɗɥɔəɚɕ 0,625), ɐɌɗɨɤɑ ɝɗɑɐɚ-

ɎɌɗ ɛɑɜɠɟɓɔɚəəɧɕ ɛɜɚɞɚɖɚɗ ɝ Ɏ/Ɏ ɍɚɗɪɝəɧɘ 

ɎɎɑɐɑəɔɑɘ ɕɚɐ-ɝɚɐɑɜɒɌɥɑɏɚ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ ɔ ɓɌɎɑɜɤɌɪɥɌɫ ɛɚɝɞɖɚəɞɜɌɝɞəɌɫ 

ɝɑɜɔɫ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ.  

ȸȼȾ ɛɜɚɎɚɐɔɗɌɝɨ əɌ ȸȼ-ɝɖɌəɑɜɑ  Signa 

HD 3,0  Tɗ  (GE)  ɝ  ɔɝɛɚɗɨɓɚɎɌəɔɑɘ  ɏɚɗɚɎəɚɕ  

8-ɖɌəɌɗɨəɚɕ  ɖɌɞɟɤɖɔ. Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɎɖɗɪɣɌɗ ɝɑɜɔɪ ɝɞɌəɐɌɜɞəɧɡ  ɜɑɒɔɘɚɎ 

(Ⱦ2, Ⱦ2-FLAIR, DWI ɔ Ⱦ1 FSPGR BRAVO ɐɚ ɔ 

ɛɚɝɗɑ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ), Ɍ ɞɌɖɒɑ ɐɚ-

ɛɚɗəɔɞɑɗɨəɚɑ ASL-ɔɝɝɗɑɐɚɎɌəɔɑ. ȻɌɜɌɘɑɞɜɧ 

ȴȻ 3D FSE pcASL: ɞɜɌɑɖɞɚɜɔɫ ɝɖɌəɔɜɚɎɌəɔɫ 

8-ɓɌɡɚɐəɌɫ ɝɛɔɜɌɗɨ. ȳɌɐɑɜɒɖɌ ɘɑɒɐɟ ɘɌɜ-

ɖɔɜɚɎɌəɔɑɘ ɔ ɜɑɏɔɝɞɜɌɢɔɑɕ ɖɚəɞɜɚɗɨəɧɡ 

ɐɌəəɧɡ ɝɚɝɞɌɎɗɫɗɌ 1525 ɘɝ;  TR =  4717 ɘɝ; 

TE  =  9,8 ɘɝ; NEX  =  3;  ɞɚɗɥɔəɌ ɝɜɑɓɌ ð 4 

ɘɘ; FOV = 24 ɘɘ; ɘɌɞɜɔɢɌ ð 512  Į  8; ɜɌɓ-

ɜɑɤɑəɔɑ ð 3,49 ɘɘ; ɛɚɗɚɝɌ ɣɌɝɞɚɞ ð 62,5 ȯɢ. 

Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ ð 4-5 ɘɔ-

əɟɞ. ȶɌɜɞɧ ɝɖɚɜɚɝɞɔ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ 

(BF ñ blood flow) ɍɧɗɔ ɛɚɝɞɜɚɑəɧ Ɏ ɛɜɚɏɜɌɘ-

ɘɑ ReadyView ð 4,5 (GE Healthcare).  

ȴɝɝɗɑɐɚɎɌəɔɑ ȻɉȾ-ȶȾ (ɝɖɌəɑɜ Siemens 

Biograph40 Truepoint, Siemens Medical 

Solutions, USA) ɝ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɚɘ 

11Ƚ-ɘɑɞɔɚəɔə ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɜɑɒɔɘɑ list -

mode. Ƚɍɚɜ ɐɌəəɧɡ əɌɣɔəɌɗɝɫ ɚɐəɚɎɜɑɘɑəəɚ 

ɝ ɎəɟɞɜɔɎɑəəɧɘ ɎɎɑɐɑəɔɑɘ ȼɀȻ Ɏ ɞɑɣɑəɔɑ 

ɛɚɝɗɑɐɟɪɥɔɡ 20 ɘɔəɟɞ. ȼɑɖɚəɝɞɜɟɔɜɚɎɌɗɚɝɨ 

26 ɖɌɐɜɚɎ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ 6*10 ɝ, 6*30 

ɝ, 6*30, 4*60 ɝ ɔ 4*150 ɝ. Ȱɗɫ ɜɑɖɚəɝɞɜɟɖɢɔɔ 

ɔɓɚɍɜɌɒɑəɔɕ ɛɜɔɘɑəɫɗɝɫ OSEM 3D-Ɍɗɏɚɜɔɞɘ 

ɝ 5 ɔɞɑɜɌɢɔɫɘɔ ɔ 8 ɛɚɐɘəɚɒɑɝɞɎɌɘɔ. 

Ȯɝɑ ɔɓɘɑɜɑəɔɫ, ɛɚɗɟɣɑəəɧɑ əɌ ɚɝəɚɎɑ 

ɜɌɓəɧɡ ɘɚɐɌɗɨəɚɝɞɑɕ, ɍɧɗɔ ɝɚɎɘɑɥɑəɧ Ɏ 

ɛɜɚɝɞɜɌəɝɞɎɑ ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚɍɧ Ɏɝɑ ɝɜɑ-

ɓɧ ɔɘɑɗɔ ɚɐəɟ ɔ ɞɟ ɒɑ ɚɜɔɑəɞɌɢɔɪ. Ȱɗɫ ɝɚɎ-

ɘɑɥɑəɔɫ ɔ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ ɍɧɗɚ ɔɝ-

ɛɚɗɨɓɚɎɌəɚ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ PMOD 

(v.4.1, Zurich, Switzerland).  

ȻɌɜɌɘɑɞɜɧ ɛɜɚɡɚɐɌ ȼɀȻ ɣɑɜɑɓ ɞɖɌəɨ 

ɚɛɟɡɚɗɔ, Ɍ ɔɘɑəəɚ SUV (ɝɞɌəɐɌɜɞɔɓɚɎɌəəɌɫ 

ɎɑɗɔɣɔəɌ əɌɖɚɛɗɑəɔɫ), ɔəɐɑɖɝ əɌɖɚɛɗɑəɔɫ, Ɍ  

ȾɌɍɗɔɢɌ ʈ1.  ȯɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ əɌ 

ɚɝəɚɎɑ ȻɉȾ-ȶȾ, ȶȾ-ɛɑɜɠɟɓɔɔ ɔ ASL ȸȼ-ɛɑɜɠɟɓɔɔ. 

ʇʘʮʠʝʥʪ ɼʠʘʛʥʦʟ SUV60_tumor SUV60_mix ʀʅ ʀʅ60 CBF_ʂʊ CBF_ASL 

P1 ɻʣʠʦʙʣʘʩʪʦʤʘ 1,95 0,88 2,86 2,22 77,72 110,78 

P2 ɻʣʠʦʙʣʘʩʪʦʤʘ 1,15 0,70 1,95 1,64 52,11 69,19 

P3 ɻʣʠʦʙʣʘʩʪʦʤʘ 1,08 0,54 2,84 2,01 n/a 53,57 

P4 ɻʣʠʦʙʣʘʩʪʦʤʘ 2,42 0,80 3,07 3,04 66,00 129,11 

P5 ɻʣʠʦʙʣʘʩʪʦʤʘ 1,67 0,88 3,24 1,89 n/a n/a 

P6 ɻʣʠʦʙʣʘʩʪʦʤʘ 1,65 1,15 2,75 1,43 49,04 23,6 

P7 Aʥʘʧʣʘʩʪʠʯʝʩʢʘʷ 

Aʩʪʨʦʮʠʪʦʤʘ 0,91 1,00 1,48 0,91 34,22 48,02 

P8 Aʥʘʧʣʘʩʪʠʯʝʩʢʘʷ 

ʆʣʠʛʦʜʝʥʜʨʦʛʣʠʦ-

ʤʘ 1,28 0,80 3,43 1,61 47,15 63,01 

P9 Aʥʘʧʣʘʩʪʠʯʝʩʢʘʷ 

ʆʣʠʛʦʜʝʥʜʨʦʛʣʠʦ-

ʤʘ 2,58 0,96 4,32 2,69 51,73 91,26 

ʇʨʠʤʝʯʘʥʠʝ: SUV60_tumor, SUV60_mix, ʀʅ ʠ ʀʅ60 ï ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ  

ʇʕʊ-ʠʩʩʣʝʜʦʚʘʥʠʷ, CBF_ʂʊ ʠ CBF_ASL ï ʂʊ ʠ ASL-ʧʝʨʬʫʟʠʷ ʦʧʫʭʦʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ɞɌɖɒɑ ɔəɐɑɖɝ əɌɖɚɛɗɑəɔɫ ɓɌ ɛɑɜɎɧɑ 60 ɝɑ-

ɖɟəɐ ɝɜɌɎəɔɎɌɗɔɝɨ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ȶȾ-

ɛɑɜɠɟɓɔɔ ɔ ASL-ɛɑɜɠɟɓɔɔ. ȺɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ 

VOI ɎɧɍɔɜɌɗɔɝɨ əɌ ɖɌɒɐɚɘ ɔɓɚɍɜɌɒɑəɔɔ ɚɐ-

əɚɏɚ ɜɌɓɘɑɜɌ (ɍɜɌɗɔɝɨ ɚɍɦɑɘɧ 0,15 ɝɘ3, 0,3 

ɝɘ3 ɔ 1 ɝɘ3)ɛɚ ɛɜɔəɢɔɛɟ Ɏɧɐɑɗɑəɔɫ ɓɌɐɌə-

əɚɏɚ ɚɍɦɑɘɌ ɝ ɘɌɖɝɔɘɌɗɨəɧɘ ɝɔɏəɌɗɚɘ, ɛɜɔ 

ɩɞɚɘ VOI ɘɚɒɑɞ ɔɘɑɞɨ ɛɜɚɔɓɎɚɗɨəɟɪ ɠɚɜɘɟ 

ɍɑɓ ɜɌɓɜɧɎɚɎ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟ ɖɌɒɐɚɏɚ ɛɌ-

ɢɔɑəɞɌ ɍɧɗɚ ɎɧɍɜɌəɚ ɛɚ ɞɜɔ ɚɍɦɬɘɌ: VOIPET, 

VOICT ɔ VOIASL. 

Ȯɝɑ ɛɌɢɔɑəɞɧ ɐɌɗɔ ɔəɠɚɜɘɔɜɚɎɌəəɚɑ 

ɝɚɏɗɌɝɔɑ əɌ ɟɣɌɝɞɔɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ. Ȼɜɚɞɚ-

ɖɚɗ ɩɖɝɛɑɜɔɘɑəɞɌ ɍɧɗ ɚɐɚɍɜɑə ɩɞɔɣɑɝɖɔɘ 

ɖɚɘɔɞɑɞɚɘ ɀȯȬȿ ȹȸȴɂ əɑɕɜɚɡɔɜɟɜɏɔɔ ɔɘ. 

Ɍɖ. ȹ.ȹ.ȭɟɜɐɑəɖɚ ȸȳ ȼɀ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȿɝɛɑɤəɚ ɛɜɚɤɗɔ Ɏɝɑ ɞɜɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

7 ɛɌɢɔɑəɞɚɎ (ɜɔɝ. 1). ȿ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɜɑ-

ɓɟɗɨɞɌɞɧ ASL-ɛɑɜɠɟɓɔɔ ɔɓ-ɓɌ ɞɑɡəɔɣɑɝɖɔɡ 

ɛɜɚɍɗɑɘ (əɑɎɑɜəɚ ɎɧɍɜɌəɌ ɛɚɝɞɘɌɜɖɔɜɟɪ-

ɥɌɫ ɓɌɐɑɜɒɖɌ) ɍɧɗɔ ɓɌɎɑɐɚɘɚ əɑɐɚɝɞɚɎɑɜəɧ 

ɔ Ɏ ɌəɌɗɔɓ əɑ ɎɖɗɪɣɌɗɔɝɨ. ȿ əɑɏɚ ɒɑ əɑɎɚɓ-

ɘɚɒəɚ ɍɧɗɚ ɔəɞɑɜɛɜɑɞɔɜɚɎɌɞɨ ɐɌəəɧɑ ȶȾ-

ɛɑɜɠɟɓɔɔ. Ƀɔɝɗɑəəɧɑ ɓəɌɣɑəɔɫ ȶȾ-ɛɑɜɠɟɓɔɔ 

ɞɌɖɒɑ əɑ ɟɐɌɗɚɝɨ ɟɝɞɌəɚɎɔɞɨ ɑɥɑ ɟ ɚɐəɚɏɚ 

ɛɌɢɔɑəɞɌ. 

ȺɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ ɜɌɓɘɑɜɚɘ 0,15 ɝɘ3, 

0,3 ɝɘ3 ɟɝɞɟɛɌɗɔ VOI ɍɚɗɑɑ ɖɜɟɛəɚɏɚ ɜɌɓɘɑɜɌ 

ɛɚ ɜɌɓɍɜɚɝɟ ɓəɌɣɑəɔɕ, ɟɜɚɎəɪ ɤɟɘɌ ɔ ɖɚɜ-

ɜɑɗɫɢɔɔ ɔɞɚɏɚɎɧɡ ɓəɌɣɑəɔɕ ɛɑɜɠɟɓɔɔ, ɛɚ-

ɩɞɚɘɟ ɐɗɫ ɔɞɚɏɚɎɚɏɚ ɌəɌɗɔɓɌ ɍɧɗɌ ɎɧɍɜɌəɌ 

ɚɍɗɌɝɞɨ ɜɌɓɘɑɜɚɘ 1 ɝɘ3.  

Ȯ ɞɌɍɗɔɢɑ ʈ1 ɛɜɑɐɝɞɌɎɗɑəɧ ɣɔɝɗɑəəɧɑ 

ɓəɌɣɑəɔɫ ɔɓɘɑɜɑəəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɐɗɫ 

VOIPET. ȯɜɌɠɔɖɔ ɛɚɛɌɜəɚɏɚ ɝɜɌɎəɑəɔɫ ɞɜɑɡ 

ɝɛɚɝɚɍɚɎ ɔɓɘɑɜɑəɔɫ (ɜɔɝ. 2 Ɍ) ɛɚɖɌɓɧɎɌɪɞ, 

ɣɞɚ ɐɌəəɧɑ ASL-ɛɑɜɠɟɓɔɔ ɔ ȴȹ60, ɔɓɘɑɜɑə-

əɧɑ ɛɜɔ ȻɉȾ-ɔɝɝɗɑɐɚɎɌəɔɔ, ɐɑɘɚəɝɞɜɔɜɟɪɞ 

ɡɚɜɚɤɟɪ ɖɚɜɜɑɗɫɢɔɪ ɐɜɟɏ ɝ ɐɜɟɏɚɘ 

(R2=0.68). ȶɚɜɜɑɗɫɢɔɫ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ 

ɘɑɒɐɟ ɓəɌɣɑəɔɫɘɔ ȶȾ-ɛɑɜɠɟɓɔɔ ɔ ȴȹ60 

(ɜɔɝ. 2 ɍ) ɣɟɞɨ əɔɒɑ (R2=0.48). ȶɚɜɜɑɗɫɢɔɫ 

ɘɑɒɐɟ ɔɓɘɑɜɑəɔɫɘɔ ȶȾ ɔ ASL-ɛɑɜɠɟɓɔɔ ɞɚɏɚ 

ɒɑ ɛɚɜɫɐɖɌ (R2=0.58). ȮɧɝɚɖɌɫ ɝɞɑɛɑəɨ ɖɚɜ-

ɜɑɗɫɢɔɔ ɜɌəəɑɏɚ əɌɖɚɛɗɑəɔɫ (ɛɑɜɎɌɫ ɘɔəɟɞɌ) 

ɛɚ ȻɉȾ, ɝ ɐɌəəɧɘɔ ɛɑɜɠɟɓɔɔ, ɔɓɘɑɜɑəəɚɕ 

ɘɑɞɚɐɚɘ ȶȾ, ɔɝɣɑɓɌɑɞ ɛɚ ɘɑɜɑ ɓɌɡɎɌɞɌ ɘɑɞɔ-

ɚəɔəɌ ɖɗɑɞɖɌɘɔ ɚɛɟɡɚɗɔ. ȴɞɚɏɚɎɧɕ ɔəɐɑɖɝ 

əɌɖɚɛɗɑəɔɫ (ɜɔɝ. 3) ɟɒɑ ɝɗɌɍɚ ɖɚɜɜɑɗɔɜɟɑɞ ɝ 

ȶȾ ɔ ASL-ɛɑɜɠɟɓɔɑɕ (R2=0,1 ɔ R2=0,13 ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ). 

ȶɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ȻɉȾ, ȶȾ ɔ ASL ɔɓ-

ɘɑɜɑəɔɫɘɔ ɛɜɚɛɌɐɌɑɞ, ɑɝɗɔ ɔɓɘɑɜɑəɔɫ ɛɜɚ-

Ɏɚɐɫɞɝɫ əɑ Ɏ ɔɐɑəɞɔɣəɚɕ ɚɍɗɌɝɞɔ ɚɛɟɡɚɗɔ, Ɍ 

ɐɗɫ ɖɌɒɐɚɏɚ ɘɑɞɚɐɌ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ VOIPET, 

VOICT ɔɗɔ VOIASL. Ȼɜɔ ɩɞɚɘ ɓɚəɧ ɔəɞɑɜɑɝɌ, 

ɔɓɘɑɜɑəəɧɑ əɌ ɖɌɒɐɚɕ ɔɓ ɘɚɐɌɗɨəɚɝɞɑɕ, 

ɝɚɎɛɌɐɌɗɔ ɟ 4-ɡ ɛɌɢɔɑəɞɚɎ ɔɓ 9-ɞɔ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȼɜɑɐɧɐɟɥɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ȻɉȾ-ȶȾ ɝ 

11Ƚ-ɘɑɞɔɚəɔəɚɘ ɛɚɖɌɓɌɗɔ ɓɌɎɔɝɔɘɚɝɞɨ ɝɔɏ-

əɌɗɌ Ɏ ɛɑɜɎɟɪ ɘɔəɟɞɟ ɐɔəɌɘɔɣɑɝɖɚɏɚ ȻɉȾ-

ɔɝɝɗɑɐɚɎɌəɔɫ ɚɞ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ 

ɏɗɔɚɘɧ [13], ɛɜɑɐɛɚɗɌɏɌɫ, ɣɞɚ ɐɌəəɧɑ ɔəɐɑɖ-

ɝɌ əɌɖɚɛɗɑəɔɫ 11Ƚ-ɘɑɞɔɚəɔəɌ ɓɌ ɛɑɜɎɟɪ 

ɘɔəɟɞɟ ɝɖɌəɔɜɚɎɌəɔɫ ɘɚɏɟɞ ɔɘɑɞɨ ɝɎɫɓɨ ɝ 

ɢɑɜɑɍɜɌɗɨəɚɕ ɛɑɜɠɟɓɔɑɕ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ    ɩɖɝɞɜɌɖɢɔɔ     ɛɑɜɎɚɏɚ  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.   ȯɜɌɠɔɖɔ. 

ȶɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ: Ɍ ð ȻɉȾ (ȴȹ60) ɔ ASL-

ɛɑɜɠɟɓɔɑɕ, R2=0.68; ɍ ð ȻɉȾ (ȴȹ60) ɔ ȶȾ-

ɛɑɜɠɟɓɔɑɕ, R2=0.48; Ɏ ð ASL ɔ ȶȾ-ɛɑɜɠɟɓɔɑɕ, 

R2=0.58.  

Fig. 2.    Graphs . 

Ƚorrelation between: a ð PET (T/N60) and ASL per-

fusion, R2=0.68; b ð PET (T/N60) and CT perfu-

sion, R2=0.48; c ð ASL and CT perfusion, R2=0.58.  
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ɛɜɚɡɚɐɌ ȼɀȻ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɛɑɜɠɟɓɔɔ 

ɛɜɔɘɑəɫɗɚɝɨ Ɏ ȻɉȾ ɝ ɞɌɖɔɘɔ ɜɌɓəɧɘɔ ɜɌ-

ɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌɘɔ, əɌɛɜɔɘɑɜ, ɖɌɖ18F-

THK5351[12] ɔ 11C-PIB[11]. Ȯ ɛɟɍɗɔɖɌɢɔɔ 

[14] ɘɑɞɚɐɔɖɌ ɎɌɗɔɐɔɜɚɎɌəɌ ȻɉȾ ɝ 15O-H2O 

ð çɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè Ɏ ɔɓɘɑɜɑəɔɔ ɛɑɜɠɟ-

ɓɔɔ [1]. ȻɜɑɛɌɜɌɞ 11Ƚ-PIB ɛɚɖɌɓɌɗ ɚɣɑəɨ Ɏɧ-

ɝɚɖɟɪ ɖɚɜɜɑɗɫɢɔɪ ɘɑɒɐɟ ɛɑɜɠɟɓɔɑɕ ɔ 

əɌɖɚɛɗɑəɔɑɘ ɛɜɑɛɌɜɌɞɌ Ɏ ɛɑɜɎɧɑ ɘɔəɟɞɧ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ 11Ƚ-ɘɑɞɔɚəɔəɌ ɐɗɫ ɞɚɕ ɒɑ 

ɢɑɗɔ, Ɏ ɝɗɟɣɌɑ ɟɝɛɑɡɌ, ɛɚɓɎɚɗɔɗɚ ɍɧ ɚɢɑəɔ-

ɎɌɞɨ ɛɑɜɠɟɓɔɪ Ɏɚ Ɏɜɑɘɫ ɜɟɞɔəəɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɚɛɟɡɚɗɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌ ɚɝəɚɎɑ ɐɚ-

ɝɞɌɞɚɣəɚ ɤɔɜɚɖɚ ɛɜɔɘɑəɫɑɘɚɏɚ ȼɀȻ Ɏ ɖɗɔ-

əɔɖɑ. ȶɜɔɎɧɑ əɌɖɚɛɗɑəɔɫ 11Ƚ-ɘɑɞɔɚəɔəɌ ɔ 

11Ƚ-PIB ɔɘɑɪɞ ɘəɚɏɚ ɚɍɥɑɏɚ: ɚɍɌ ɛɜɑɛɌɜɌɞɌ 

ɗɑɏɖɚ ɛɜɚəɔɖɌɪɞ ɣɑɜɑɓ ȯɉȭ ɔ ɔɘɑɪɞ ɘɌɖɝɔ-

ɘɟɘ əɌɖɚɛɗɑəɔɫ Ɏ ɞɑɣɑəɔɑ 1-2 ɘɔəɟɞ ɛɚɝɗɑ 

ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ, ɛɚɩɞɚɘɟ ɚɍɌ ɚəɔ 

ɫɎɗɫɪɞɝɫ ɝɟɜɜɚɏɌɞɌɘɔ ɝɎɚɍɚɐəɚ ɐɔɠɠɟəɐɔ-

ɜɟɪɥɑɏɚ ɍɔɚɘɌɜɖɑɜɌ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ ɘɧ ɜɌɝ-

ɝɣɔɞɧɎɌɗɔ, ɣɞɚ ɔ əɌɖɚɛɗɑəɔɑ 11Ƚ-ɘɑɞɔɚəɔəɌ 

ɍɟɐɑɞ ɖɚɜɜɑɗɔɜɚɎɌɞɨ ɝ ɛɑɜɠɟɓɔɑɕ, ɔɓɘɑɜɑə-

əɚɕ əɑɓɌɎɔɝɔɘɚ ɐɎɟɘɫ ɐɜɟɏɔɘɔ ɝɛɚɝɚɍɌɘɔ, 

ȶȾ-ɛɑɜɠɟɓɔɑɕ ɔ ȸȼ-ASL.  

ȶɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ȶȾ-ɛɑɜɠɟɓɔɑɕ ɔ ɔə-

ɐɑɖɝɚɘ əɌɖɚɛɗɑəɔɫ ȴȹ60 Ɏ ɛɑɜɎɧɑ 60 ɝɑ-

ɖɟəɐ, ASL-ɛɑɜɠɟɓɔɑɕ ɔ ȴȹ60 ɚɣɑəɨ ɛɚɡɚɒɌ 

əɌ ɖɚɜɜɑɗɫɢɔɪ ɘɑɒɐɟ ɔɓɘɑɜɑəɔɫɘɔ ȶȾ ɔ 

ASL-ɛɑɜɠɟɓɔɔ (ɜɔɝ. 2), ɛɚɐɞɎɑɜɒɐɌɫ Ɏɑɜ-

əɚɝɞɨ ɔɓəɌɣɌɗɨəɚɕ ɏɔɛɚɞɑɓɧ, ɣɞɚ ɜɌəəɑɑ 

əɌɖɚɛɗɑəɔɑ ɘɑɞɔɚəɔəɌ ɞɌɖɒɑ ɚɞɜɌɒɌɑɞ ɛɑɜ-

ɠɟɓɔɚəəɧɑ ɝɎɚɕɝɞɎɌ ɚɛɟɡɚɗɔ. ȽɟɥɑɝɞɎɑəəɚɑ 

ɟɘɑəɨɤɑəɔɑ ɖɚɜɜɑɗɫɢɔɔ ɣɑɜɑɓ 20 ɘɔəɟɞ ɛɚ-

ɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ ɏɚɎɚɜɔɞ ɚ ɞɚɘ, ɣɞɚ ɔɞɚɏɚ-

Ɏɚɑ əɌɖɚɛɗɑəɔɑ ȼɀȻ ɟɒɑ əɑ ɚɞɜɌɒɌɑɞ ɖɜɚɎɚ-

ɞɚɖ ɔ Ɏɛɚɗəɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɗɚɏɔɖɑ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ ɘɑɞɔɚəɔəɌ, ɖɚɞɚɜɧɕ ɔɘɑɑɞ ɖɚəɑɣəɟɪ 

ɘɔɤɑəɨ ð ɍɑɗɚɖ LAT1, ɔ ɐɚɗɒɑə əɌɖɌɛɗɔ-

ɎɌɞɨɝɫ ɍɑɓ ɗɔəɑɕəɚɕ ɛɜɔɎɫɓɖɔ ɖ ɖɜɚɎɚɞɚɖɟ 

[15].  

Ȱɚɝɞɔɏəɟɞɧɕ ɟɜɚɎɑəɨ ɖɚɜɜɑɗɫɢɔɔ ȻɉȾ 

ɝ ASL-ɛɑɜɠɟɓɔɑɕ (R2=0.68) ɔ ȶȾ-ɛɑɜɠɟɓɔɑɕ 

(R2=0.48) ɍɗɔɓɚɖ ɖ ɐɌəəɧɘ, ɛɚɗɟɣɑəəɧɘ ɝ 

 

ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 3.   ȯɜɌɠɔɖɔ. 

ȶɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ: Ɍ ð ȻɉȾ (ȴȹ) ɔ ȶȾ-ɛɑɜɠɟɓɔɑɕ, 

R2=0.1; ɍ ð ȻɉȾ (ȴȹ) ɔ ASL-ɛɑɜɠɟɓɔɑɕ R2=0.13. 

Fig. 3.    Graphs . 

Ƚorrelation between: a ð PET (T/N) and CT perfusion, 

R2=0.1; b ð PET (T/N) and ASL perfusion R2=0.13.  

ȼɔɝ. 4.   ȯɜɌɠɔɖɔ. 

ȶɚɜɜɑɗɫɢɔɫ ɓəɌɣɑəɔɕ ɛɑɜɠɟɓɔɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌ-

əɔɔ ɔəɐɔɎɔɐɟɌɗɨəɧɡ VOIPET, VOICT ɔɗɔ VOIASL 

ɘɑɒɐɟ: Ɍ ð ȻɉȾ ɔ ȶȾ, ɍ ð ȻɉȾ ɔ ASL. 

Fig. 4.    Graphs . 

Correlation of perfusion values individual VOIPET, 

VOICT or VOIASL between: a ð PET and CT, b ð PET 

and ASL.  
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ɛɚɘɚɥɨɪ 11Ƚ-PIB [14], ɏɐɑ ɘɑɞɚɐɔɖɌ ɎɌɗɔɐɔ-

ɜɚɎɌɗɌɝɨ ȻɉȾ ɝ 15Ⱥ-ȹ2Ⱥ əɌ əɑɛɚɎɜɑɒɐɑəəɚɕ 

ɞɖɌəɔ ɘɚɓɏɌ (R2=0.64, ɔɝɛɚɗɨɓɟɑɘɧɕ ɐɗɫ 

ɚɢɑəɖɔ ɛɑɜɠɟɓɔɔ ɛɌɜɌɘɑɞɜ SUVpeak). 

ȳɚəɧ ɘɌɖɝɔɘɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ VOIPET, 

VOICT ɔɗɔ VOIASL ɜɌɝɛɚɗɚɒɑəɧ ɍɗɔɓɖɚ ɐɜɟɏ 

ɖ ɐɜɟɏɟ, əɚ, ɞɑɘ əɑ ɘɑəɑɑ, əɑ ɝɚɎɛɌɐɌɪɞ. ȴɝ-

ɛɚɗɨɓɚɎɌəɔɑ ɘɌɗɑəɨɖɔɡ ɚɍɦɑɘɚɎ ɘɑəɑɑ 1 ɝɘ3 

ɛɜɔɎɚɐɔɞ ɖ ɍɚɗɨɤɚɘɟ ɜɌɓɍɜɚɝɟ ɓəɌɣɑəɔɕ ɔɓ-

ɘɑɜɑəɔɕ.  

ȴɓɘɑɜɑəɔɑ ɝ 11C-ɘɑɞɔɚəɔəɚɘ, ɖɌɖ ɔ 

ɛɚɝɗɑɐɟɪɥɌɫ ɚɍɜɌɍɚɞɖɌ, ɚɍɗɌɐɌɪɞ Ɏɧɝɚɖɚɕ 

əɌɐɑɒəɚɝɞɨɪ ɔ əɑ ɞɜɑɍɟɪɞ Ɏɧɣɔɝɗɑəɔɕ ɔ 

ɘɚɐɑɗɔɜɚɎɌəɔɫ ɠɌɜɘɌɖɚɖɔəɑɞɔɖɔ. Ⱦɑɘ ɝɌ-

ɘɧɘ, ȻɉȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɗɔɤɑəɚ əɑɐɚɝɞɌɞɖɚɎ 

ɖɌɖ ȶȾ (ɎɧɝɚɖɌɫ ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ, ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ), ɞɌɖ ɔ ASL 

(əɑɚɍɡɚɐɔɘɚ Ɏɑɜəɚ ɓɌɐɌɞɨ ɛɚɝɞɘɌɜɖɔɜɟɪɥɟɪ 

ɓɌɐɑɜɒɖɟ, ɚɤɔɍɖɌ ɛɜɔɎɚɐɔɞ ɖ əɑɎɑɜəɧɘ 

ɣɔɝɗɑəəɧɘ ɓəɌɣɑəɔɫɘ ɛɑɜɠɟɓɔɔ). 

ȳɌɖɗɪɣɑəɔɑ. 

Ȯ ɐɌəəɚɕ ɜɌɍɚɞɑ ɛɚɖɌɓɌəɚ, ɣɞɚ ɓəɌɣɑ-

əɔɑ ɔəɐɑɖɝɌ əɌɖɚɛɗɑəɔɫ 11Ƚ-ɘɑɞɔɚəɔəɌ, ɔɓ-

ɘɑɜɑəəɚɑ ɓɌ ɛɑɜɎɧɑ 60 ɝɑɖɟəɐ ɛɚɝɗɑ ɎɎɑɐɑ-

əɔɫ ȼɀȻ, ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ Ɏ ɖɌɣɑɝɞɎɑ 

ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɝɟɜɜɚɏɌɞəɚɏɚ ɍɔɚɘɌɜɖɑɜɌ 

ɛɑɜɠɟɓɔɔ ɚɛɟɡɚɗɔ, ɝɚɛɚɝɞɌɎɔɘɚɏɚ ɝ ɜɑɓɟɗɨ-

ɞɌɞɌɘɔ ASL ɔ ȶȾ-ɛɑɜɠɟɓɔɔ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ ɓɌ ɝɣɑɞ ɏɜɌəɞɌ 

ȼɚɝɝɔɕɝɖɚɏɚ əɌɟɣəɚɏɚ ɠɚəɐɌ (ɛɜɚɑɖɞ ʈ 22-

25 -00201). ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔ-

ɗɔ ɚɞɝɟɞɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚ-

ɜɧɡ əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ: 

1. ȻɚɝɞəɚɎ Ȭ.Ȭ., ȶɌɗɌɑɎɌ Ȱ.ȭ., ȭɌɗɌɡɚəɚɎ Ȭ.ȭ., Ȼɜɚəɔə 

ȴ.ȹ. ȹɑɔəɎɌɓɔɎəɚɑ ɔɓɘɑɜɑəɔɑ ɘɑɞɌɍɚɗɔɓɘɌ ɖɔɝɗɚɜɚɐɌ. 

ɃɌɝɞɨ 1: ɔɝɞɚɜɔɣɑɝɖɔɕ ɚɍɓɚɜ ɔ ɝɚɎɜɑɘɑəəɚɑ ɝɚɝɞɚɫəɔɑ. 

ȸɑɐɔɢɔəɝɖɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ. DOI:10.24835/1607 -0763 -

1297  

2. Ʉɟɗɨɢ ȱ.ȴ., Ȼɜɚəɔə ȴ.ȹ., ȭɌɞɌɗɚɎ Ȭ.ȴ., ȽɚɗɚɒɑəɢɑɎɌ 

ȶ.Ȱ., ȻɌɎɗɚɎɌ ȯ.Ȯ., Ȱɜɚɓɐ Ƚ.ɀ., ȭɑɗɫɑɎ Ȭ.Ɋ., ȸɌɜɫɤɑɎ 

Ƚ.Ȭ., ȻɔɢɡɑɗɌɟɜɔ Ȱ.ȴ. ȴɝɝɗɑɐɚɎɌəɔɑ ɏɑɘɚɐɔəɌɘɔɖɔ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɧɡ ɏɗɔɚɘ ɘɑɞɚɐɚɘ ȶȾ-ɛɑɜɠɟɓɔɔ. ȸɑɐɔɢɔə-

ɝɖɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ. 2020; 24 (2): 105-118. 

DOI:10.24835/1607 -0763 -2020 -2-105 -118  

3. ɃɟɡɚəɢɑɎɌ ȱ.Ƚ., ȸɚɜɚɓɚɎɌ Ⱦ.ȯ. ȬɜɞɑɜɔɌɗɨəɚɑ ɝɛɔəɚɎɚɑ 

ɘɌɜɖɔɜɚɎɌəɔɑ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɡɜɚəɔɣɑɝɖɚɏɚ əɌɜɟɤɑəɔɫ 

ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. REJR. 2022; 12 (1): 129 -134. 

DOI:10.21569/2222 -7415 -2022 -12 -1-129 -134  

4.  Huang SC, Carson RE, Phelps ME. Measurement of local 

blood flow and distribution volume with short -lived isotopes: 

A general input technique. Journal of Cerebral Blood Flow 

and Meta bolism. 1982; 2 (1): 99 -108. 

DOI:10.1038/jcbfm.1982.11  

5.  Huang SC, Carson RE, Hoffman EJ, Carson J, MacDonald 

N, Barrio JR, Phelps ME. Quantitative measurement of local 

cerebral blood flow in humans by positron computed tomog-

raphy and 15O -water. Journal of Cerebral Blood Flow and 

Metabolism. 1983; 3 (2): 141 -153. 

DOI:10.1038/jcbfm.1983.21  

6.  Koopman T, Yaqub M, Heijtel DFR, Nederveen AJ, van 

Berckel BNM, Lammertsma AA, Boellaard R. Semi -

quantitative cerebral blood flow parameters derived from non -

invasiv e [ 15 O]H 2 O PET studies. Journal of Cerebral Blood 

Flow and Metabolism. 2019; 39 (1): 163 -172. 

DOI:10.1177/0271678X17730654  

7.  Ibaraki M, Ohmura T, Matsubara K, Kinoshita T. Reliabil-

ity of CT perfusion -derived CBF in relation to hemodynamic 

compromise in patients with cerebrovascular steno -occlusive 

disease: A comparative study with 15O PET. Journal of Cere-

bral Blood Flow and Metabolism. 2015; 35 (8): 1280 -1288. 

DOI:10.1038/jcbfm.2015.39  

8.  Copen WA, Lev MH, Rapalino O. Brain Perfusion: Comput-

ed Tomogr aphy and Magnetic Resonance Techniques. Vol 

135. 1st ed. Elsevier B.V.; 2016. DOI:10.1016/B978 -0-444 -

53485 -9.00006 -4 

9. Heijtel DFR, Mutsaerts HJMM, Bakker E, Schober P, Ste-

vens MF, Petersen ET, van Berckel BNM, Majoie CBLM, Booij 

J, van Osch MJP, vanBavel  E, Boellaard R, Lammertsma AA, 

Nederveen AJ. Accuracy and precision of pseudo -continuous 

arterial spin labeling perfusion during baseline and hyper-

capnia: A head -to-head comparison with 15O H2O positron 

emission tomography. NeuroImage. 2014; 92: 182 -192. 

DOI:10.1016/j.neuroimage.2014.02.011  

10.  Puig O, Vestergaard MB, Lindberg U, Hansen AE, Ulrich 

A, Andersen FL, Johannesen HH, Rostrup E, Law I, Larsson 

HBW, Henriksen OM. Phase contrast mapping MRI measure-

ments of global cerebral blood flow across differe nt perfusion 

states ð A direct comparison with 15O -H2O positron emission 

tomography using a hybrid PET/MR system. Journal of Cere-

bral Blood Flow and Metabolism. 2019; 39 (12): 2368 -2378. 

DOI:10.1177/0271678X18798762  

11. Mak E, Grigorova M, Beresford -Webb J , Malpetti M, Walp-

ert M, Brown S, Jones E, Clare I, Hong YT, Fryer TD, Coles 

JP, Aigbirhio FI, Menon DK, Nestor PJ, Holland AJ, Zaman 

SH. Measuring cerebral perfusion with [11C] -PiB R1 in Down 

syndrome: Associations with amyloid burden and longitudi-

nal cog nitive decline. Brain Communications. 2021; 3 (1): 1 -9. 

DOI:10.1093/braincomms/fcaa198  

12.  Brendel M, Wagner L, Levin J, Zach C, Lindner S, Bar-

tenstein P, Okamura N, Rominger A. Perfusion -Phase 

[18F]THK5351 Tau -PET Imaging as a Surrogate Marker for 

Neurodegeneration. Journal of Alzheimerõs Disease Reports. 

2017; 1 (1): 109 -113. DOI:10.3233/adr -170023  

13.  Postnov A, Vikhrova N, Kalaeva D, Batalov A, Konakova 

T, Khokhlova E, Pronin I. Influence of 11C -MET PET acquisi-

tion time for differential diagnosis of h uman brain gliomas. 

Journal of Physics: Conference Series. 2021; 2058 (1): 2 -7. 

DOI:10.1088/1742 -6596/2058/1/012038  

14.  Ponto LLB, Moser DJ, Menda Y, Harlynn EL, DeVries SD, 

Oleson JJ, Magnotta VA, Schultz SK. Early Phase PIB -PET as 

a Surrogate for Global  and Regional Cerebral Blood Flow 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY 

| www.rejr.ru | REJR. 2023; 13 (4):36-43       DOI: 10.21569/2222-7415-2023-13-4-36-43                     43 
 

 

Measures. Vol 29.; 2019. DOI:10.1111/jon.12582  

15.  Roesler R, Dini SA, Isolan GR. Neuroinflammation and 

immunoregulation in glioblastoma and brain metastases: 

Recent developments in imaging approaches. Clinical and 

Experi mental Immunology. 2021; 206 (3): 314 -324. 

DOI:10.1111/cei.13668 .    

 

References: 

1.  Postnov AA, Kalaeva DB, Balakhonov AB, Pronin IN. Non -

invasive measurement of oxygen metabolism. Part 1: Histori-

cal review and state of the art. Medical Visualization. Pub-

lished online 2023. DOI:10.24835/1607 -0763 -1297 (in 

Russaian).  

2.  Shults EI, Pronin IN, Batalov AI, Solozhentseva KD, Pavlo-

va G V., Drozd SF, Belyaev AY, Maryashev SA, Pitskhelauri 

DI. CT-perfusion in assessment of the malignant gliomas he-

modynamics. M edical Visualization. 2020; 24 (2): 105 -118. 

DOI:10.24835/1607 -0763 -2020 -2-105 -118 (in Russaian).  

3.  Chukhontseva ES, Morozova TG. Arterial Spin Labeling in 

the Diagnosis of Chronic Cerebrovascular Accident. Russian 

Electronic Journal of Radiology. 2022; 12 (1): 129 -134. 

DOI:10.21569/2222 -7415 -2022 -12 -1-129 -134 (in Russaian).  

4.  Huang SC, Carson RE, Phelps ME. Measurement of local 

blood flow and distribution volume with short -lived isotopes: 

A general input technique. Journal of Cerebral Blood Flow 

and M etabolism. 1982; 2 (1): 99 -108. 

DOI:10.1038/jcbfm.1982.11  

5.  Huang SC, Carson RE, Hoffman EJ, Carson J, MacDonald 

N, Barrio JR, Phelps ME. Quantitative measurement of local 

cerebral blood flow in humans by positron computed tomog-

raphy and 15O -water. Journ al of Cerebral Blood Flow and 

Metabolism. 1983; 3 (2): 141 -153. 

DOI:10.1038/jcbfm.1983.21  

6. Koopman T, Yaqub M, Heijtel DFR, Nederveen AJ, van 

Berckel BNM, Lammertsma AA, Boellaard R. Semi -

quantitative cerebral blood flow parameters derived from non -

invas ive [ 15 O]H 2 O PET studies. Journal of Cerebral Blood 

Flow and Metabolism. 2019; 39 (1): 163 -172. 

DOI:10.1177/0271678X17730654  

7.  Ibaraki M, Ohmura T, Matsubara K, Kinoshita T. Reliabil-

ity of CT perfusion -derived CBF in relation to hemodynamic 

compromis e in patients with cerebrovascular steno -occlusive 

disease: A comparative study with 15O PET. Journal of Cere-

bral Blood Flow and Metabolism. 2015; 35 (8): 1280 -1288. 

DOI:10.1038/jcbfm.2015.39  

8.  Copen WA, Lev MH, Rapalino O. Brain Perfusion: Comput-

ed Tomography and Magnetic Resonance Techniques. Vol 

135. 1st ed. Elsevier B.V.; 2016. DOI:10.1016/B978 -0-444 -

53485 -9.00006 -4 

9.  Heijtel DFR, Mutsaerts HJMM, Bakker E, Schober P, Ste-

vens MF, Petersen ET, van Berckel BNM, Majoie CBLM, Booij 

J, van Osch MJP, vanBa vel E, Boellaard R, Lammertsma AA, 

Nederveen AJ. Accuracy and precision of pseudo -continuous 

arterial spin labeling perfusion during baseline and hyper-

capnia: A head -to-head comparison with 15O H2O positron 

emission tomography. NeuroImage. 2014; 92 (May): 182 -192. 

DOI:10.1016/j.neuroimage.2014.02.011  

10.  Puig O, Vestergaard MB, Lindberg U, Hansen AE, Ulrich 

A, Andersen FL, Johannesen HH, Rostrup E, Law I, Larsson 

HBW, Henriksen OM. Phase contrast mapping MRI measure-

ments of global cerebral blood flow acros s different perfusion 

states ð A direct comparison with 15O -H2O positron emission 

tomography using a hybrid PET/MR system. Journal of Cere-

bral Blood Flow and Metabolism. 2019; 39 (12): 2368 -2378. 

DOI:10.1177/0271678X18798762  

11. Mak E, Grigorova M, Beresfo rd -Webb J, Malpetti M, Walp-

ert M, Brown S, Jones E, Clare I, Hong YT, Fryer TD, Coles 

JP, Aigbirhio FI, Menon DK, Nestor PJ, Holland AJ, Zaman 

SH. Measuring cerebral perfusion with [11C] -PiB R1 in Down 

syndrome: Associations with amyloid burden and longitu di-

nal cognitive decline. Brain Communications. 2021; 3 (1): 1 -9. 

DOI:10.1093/braincomms/fcaa198  

12.  Brendel M, Wagner L, Levin J, Zach C, Lindner S, Bar-

tenstein P, Okamura N, Rominger A. Perfusion -Phase 

[18F]THK5351 Tau -PET Imaging as a Surrogate Marker f or 

Neurodegeneration. Journal of Alzheimerõs Disease Reports. 

2017; 1 (1): 109 -113. DOI:10.3233/adr -170023  

13.  Postnov A, Vikhrova N, Kalaeva D, Batalov A, Konakova 

T, Khokhlova E, Pronin I. Influence of 11C -MET PET acquisi-

tion time for differential diagn osis of human brain gliomas. 

Journal of Physics: Conference Series. 2021; 2058 (1): 2 -7. 

DOI:10.1088/1742 -6596/2058/1/012038  

14.  Ponto LLB, Moser DJ, Menda Y, Harlynn EL, DeVries SD, 

Oleson JJ, Magnotta VA, Schultz SK. Early Phase PIB -PET as 

a Surrogate f or Global and Regional Cerebral Blood Flow 

Measures. Vol 29.; 2019. DOI:10.1111/jon.12582  

15. Roesler R, Dini SA, Isolan GR. Neuroinflammation and 

immunoregulation in glioblastoma and brain metastases: 

Recent developments in imaging approaches. Clinical an d 

Experimental Immunology. 2021; 206 (3): 314 -324. 

DOI:10.1111/cei.13668 .   

.  

 

 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY 

| www.rejr.ru | REJR. 2023; 13 (4):44-55       DOI: 10.21569/2222-7415-2023-13-4-44-55                     44 
 

 

 

 

 

ȳȹȬɃȱȹȴȱ ȿȷɈȾȼȬȳȮȿȶȺȮȺȯȺ ȴȽȽȷȱȰȺȮȬȹȴɋ, ȻȼȴȸȱȹɋȱȸȺȯȺ  

Ȯ ȽȺȽȾȬȮȱ ɄȶȬȷɇ McGill  THYROID NODULE SCORE+ (MTNS) 

 

Тимофеева Л.А.1,2, Александров Ю.К.3, Степанов В.Г.1,2 
 

1 - ɀȯȭȺȿ ȮȺ çɃɟɎɌɤɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȴ.ȹ. ȿɗɨɫəɚɎɌè. ɏ. ɃɑɍɚɖɝɌɜɧ, ȼɚɝɝɔɫ. 

2 - Ȭȿ çȼɑɝɛɟɍɗɔɖɌəɝɖɔɕ ɖɗɔəɔɣɑɝɖɔɕ ɚəɖɚɗɚɏɔɣɑɝɖɔɕ ɐɔɝɛɌəɝɑɜè ȸȳ ɃɟɎɌɤɝɖɚɕ ȼɑɝɛɟɍɗɔɖɔ. ɏ. ɃɑɍɚɖɝɌɜɧ, ȼɚɝɝɔɫ. 

3 - ɀȯȭȺȿ ȮȺ çɋɜɚɝɗɌɎɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞè. ɏ.  ɋɜɚɝɗɌɎɗɨ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ Ɏɗɔɫəɔɑ ɐɌəəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ȿȳȴ) əɌ 

ɚɍɥɟɪ ɚɢɑəɖɟ ɚɣɌɏɚɎɚɕ ɛɌɞɚɗɚɏɔɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɍɌɗɗɨəɚɕ 

ɤɖɌɗɧ McGill Thyroid Nodule Score+.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɌəəɧɑ ɔɝɞɚɜɔɕ ɍɚɗɑɓəɔ 211 ɛɌɢɔɑəɞɚɎ ɝ 

ɟɓɗɚɎɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (ɅȲ) ɜɌɓɗɔɣəɚɏɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ 

ɝɞɜɚɑəɔɫ: ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ əɑɚɛɟɡɚɗɑɎɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (1-ɫ ɏɜɟɛɛɌ) ð 91 

ɝɗɟɣɌɕ, ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (2-ɫ ɏɜɟɛɛɌ) ð 60 ɝɗɟɣɌɑɎ, ɜɌɖ ɥɔɞɚ-

Ɏɔɐəɚɕ ɒɑɗɑɓɧ (3-ɫ ɏɜɟɛɛɌ) ð 60 ɝɗɟɣɌɑɎ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ Ɏɧɛɚɗəɫɗɔ ȿȳȴ ɚɜ-

ɏɌəɚɎ ɤɑɔ, ɎɖɗɪɣɌɫ ɥɔɞɚɎɔɐəɟɪ ɒɑɗɑɓɟ. Ȼɜɔɘɑəɫɗɝɫ ɝɞɌəɐɌɜɞəɧɕ ɛɜɚɞɚɖɚɗ ȿȳȴ, ɎɖɗɪɣɌɪɥɔɕ 

Ɏ ɝɑɍɫ Ȯ-ɜɑɒɔɘ, ɢɎɑɞɚɎɚɑ ɐɚɛɛɗɑɜɚɎɝɖɚɑ ɖɌɜɞɔɜɚɎɌəɔɑ ɔ ɩəɑɜɏɑɞɔɣɑɝɖɔɕ ɐɚɛɛɗɑɜ.  

ȶɜɔɞɑɜɔɫɘɔ ɚɞɍɚɜɌ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ əɌɗɔɣɔɑ Ɏ ɔɝɞɚɜɔɫɡ ɍɚɗɑɓəɑɕ ɐɌəəɧɡ, əɑɚɍɡɚ-

ɐɔɘɧɡ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɍɌɗɗɨəɚɕ ɚɢɑəɖɔ Ɏ ɜɌɘɖɌɡ ɤɖɌɗɧ McGill Thyroid Nodule Score+. Ȼɚ ɔɞɚ-

ɏɌɘ ɟɣɔɞɧɎɌɗɔɝɨ 19 ɛɌɜɌɘɑɞɜɚɎ (4 ɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ ɔ 15 əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ), Ɏ ɞɚɘ ɣɔɝɗɑ 7 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ.  

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɖɜɔɞɑɜɔɫɘ ɌɐɌɛɞɔɜɚɎɌəəɚɕ 

ɤɖɌɗɧ McGill Thyroid Nodule Score ɛɌɢɔɑəɞɧ ɝ ɟɓɗɚɎɧɘ ɓɚɍɚɘ çəɌɍɜɌɗɔè ɚɞ 2 ɐɚ 11 ɍɌɗɗɚɎ. ȿ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɌɐɑəɚɘɌɘɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɜɌɓɍɜɚɝ ɛɚɖɌɓɌɞɑɗɑɕ ɍɧɗ ɚɞ 4 ɐɚ 28 ɍɌɗɗɚɎ. Ȯ ɏɜɟɛɛɑ 

ɍɚɗɨəɧɡ ɜɌɖɚɘ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɛɚɖɌɓɌɞɑɗɔ ɍɧɗɔ ɚɞ 12 ɐɚ 31 ɍɌɗɗɌ.  

Ȼɜɔ ɠɚɗɗɔɖɟɗɫɜəɚɘ ɖɚɗɗɚɔɐəɚɘ ɓɚɍɑ ɛɜɔ Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ ɚɝəɚɎəɚɑ ɓəɌɣɑəɔɑ ɔɘɑɗɔ ɖɗɔ-

əɔɣɑɝɖɔɑ ɔ ɗɌɍɚɜɌɞɚɜəɧɑ ɛɜɔɓəɌɖɔ (əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɘɔ ɍɧɗɔ ɜɌɓɘɑɜɧ (t ȶɑəɐɌɗɗɌ = 0,418602; 

p-value = 0,000000) ɔ ɛɌɗɨɛɔɜɟɑɘɚɝɞɨ ɖɜɟɛəɧɡ ɟɓɗɚɎ (t ȶɑəɐɌɗɗɌ = 0,452689; p-value = 

0,000000). Ȼɜɔ ɚɛɟɡɚɗɫɡ (Ɍɐɑəɚɘɧ ɔ ɜɌɖ) ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɛɜɔɚɜɔɞɑɞəɧɘɔ ɍɧɗɔ ɐɌəəɧɑ 

ȿȳȴ ɔ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (Ɍɞɔɛɔɫ - t ȶɑəɐɌɗɗɌ = 0,547138; p-value = 0,000000). ȿɗɨ-

ɞɜɌɓɎɟɖɚɎɧɑ ɖɜɔɞɑɜɔɔ Ɏ ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɚɕ ɘɚɜɠɚɗɚɏɔɑɕ ɔɘɑɗɔ ɜɌɓɗɔɣəɧɑ ɛɌɜɌ-

ɘɑɞɜɧ, əɌɔɍɚɗɨɤɑɕ ɓəɌɣɔɘɚɝɞɨɪ ɚɍɗɌɐɌɗɔ ɛɜɔɓəɌɖɔ çɩɡɚɏɑəəɚɝɞɨè (t ȶɑəɐɌɗɗɌ = -0,406347; p -

value = 0,000004), çɎɧɝɚɞɌè > çɤɔɜɔəɧè (t ȶɑəɐɌɗɗɌ = 0,404337; p-value = 0,000005) ɔ çɖɌɗɨɢɔ-

ɠɔɖɌɢɔɫè (t ȶɑəɐɌɗɗɌ = 0,342115; p -value = 0,000112).  

Ⱥɍɝɟɒɐɑəɔɑ. ȰɔɌɏəɚɝɞɔɖɌ ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ  ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚ-

ɍɚɕ ɓɌɐɌɣɟ ɝɚ ɘəɚɏɔɘɔ ɝɚɝɞɌɎɗɫɪɥɔɘɔ. ȶɚɘɛɗɑɖɝəɌɫ ɛɚɗɔɛɌɜɌɘɑɞɜɔɣɑɝɖɌɫ ɄɖɌɗɌ McGill 

Thyroid Nodule Score, ɎɖɗɪɣɌɪɥɌɫ ȿȳȴ, ɫɎɗɫɑɞɝɫ ɚɛɞɔɘɌɗɨəɧɘ ɜɑɤɑəɔɑɘ ɓɌɐɌɣɔ. ȿɗɨɞɜɌɓɎɟɖɚ-

Ɏɧɑ ɛɜɔɓəɌɖɔ ɚɍɗɌɐɌɪɞ ɜɌɓɗɔɣəɚɕ Ɏɧɝɚɖɚɕ ɓəɌɣɔɘɚɝɞɨɪ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ 

ɎɌɜɔɌəɞɌ ɛɌɞɚɗɚɏɔɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. Ȯ ɣɌɝɞəɚɝɞɔ, ɛɜɔɓəɌɖ çɖɌɗɨɢɔɠɔɖɌɢɔɫè ɔ ɑɏɚ ɏɜɌɐɌ-

ɢɔɔ ɔɘɑɪɞ ɜɌɓɗɔɣəɟɪ ɔəɞɑɜɛɜɑɞɌɢɔɪ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɡɌɜɌɖɞɑɜɌ ɛɌɞɚɗɚɏɔɔ. Ȯ ɐɔɌɏəɚɝɞɔɖɑ 

ɚɛɟɡɚɗɑɕ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɍɚɗɨɤɑɑ ɓəɌɣɑəɔɑ ɔɘɑɪɞ ɐɌəəɧɑ ȿȳȴ ɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ, Ɍ ɖɗɔəɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɚɞɡɚɐɫɞ əɌ Ɏɞɚɜɚɕ ɛɗɌə. Ȼɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɜɌɖɌ ɥɔɞɚɎɔɐəɚɕ 

ɒɑɗɑɓɧ ɚɐəɔɘɔ ɔɓ əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɡ ɫɎɗɫɪɞɝɫ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ çɎɧɝɚɞɌè > çɤɔɜɔəɧè 

ɔ çɘɔɖɜɚɖɌɗɨɢɔɠɔɖɌɞɧè, ɚɍɗɌɐɌɪɥɔɑ Ɏɧɝɚɖɔɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ Ɏɑɝɚɘ. 

ȳɌɖɗɪɣɑəɔɑ. ɄɖɌɗɌ McGill Thyroid Nodule Score ɚɞɗɔɣɌɑɞɝɫ ɚɞ ɟɓɖɚɛɜɚɠɔɗɨəɧɡ ɝɔɝɞɑɘ 

TI-RADS ɔ Bethesda ɤɔɜɚɞɚɕ ɚɡɎɌɞɌ ɍɚɗɨɤɚɏɚ ɣɔɝɗɌ ɐɌəəɧɡ, ɐɚɛɚɗəɫɪɥɔɡ ɐɜɟɏ ɐɜɟɏɌ. ȳəɌɣɑ-

əɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ Ɏ ɤɖɌɗɑ ɔɘɑɑɞ ɜɌɓɗɔɣəɧɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ Ɏɑɝ ɛɜɔ ɜɌɓɗɔɣəɚɕ 

ɚɣɌɏɚɎɚɕ ɛɌɞɚɗɚɏɔɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ȴɡ ɛɜɔɝɟɞɝɞɎɔɑ Ɏ ɖɚɗɗɚɔɐəɧɡ ɟɓɗɌɡ ɔ ɚɛɟɡɚɗɫɡ ɜɌɓ-

ɗɔɣəɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɓɌɝɞɌɎɗɫɑɞ ɎɓɎɑɤɑəəɚ ɛɚɐɡɚɐɔɞɨ ɖ ɔɡ ɚɢɑəɖɑ. 
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urpose.  To evaluate the impact of ultrasound findings on the overall assessment of focal 

pathology of the thyroid gland using the McGill Thyroid Nodule Score+.  

Materials and methods.  Data from the 211 clinical  cases of the patients with thyroid nod-

ules of various morphological structures were analyzed: benign non -tumor thyroid diseases 

(group 1) ð 91 cases, benign thyroid tumors (group 2) ð 60 cases, thyroid cancer (group 3) ð 60 case. 

Before surgical operation s, all patients underwent ultrasound examination of the neck organs, in-

cluding the thyroid gland. A standard ultrasound protocol was used, including B -mode, color Dop-

pler and power Doppler.  

The selection criteria for this study were the presence in medical  records of data necessary for 

scoring within the framework of the McGill Thyroid Nodule Score+ scale. As a result, 19 parameters 

were taken into account (4 parametric and 15 non -parametric), including 7 ultrasonic features.  

Results.  As a result of the stu dy, according to the criteria of the adapted McGill Thyroid Nodule 

Score scale, patients with nodular goiter "scored" from 2 to 11 points. In patients with thyroid ade-

nomas, the spread of indicators was from 4 to 28 points. In the group of patients with th yroid can-

cer, the indicators were from 12 to 31 points.  

In cases of follicular colloidal goiter clinical and laboratory signs are of primary importance (the 

most significant were the size ( tKendall = 0.418602; p -value = 0.000000) and palpability of large 

nodes (tKendall = 0.452689; p -value = 0.000000). In cases of thyroid tumors (adenomas and cancer) 

ultrasound and cytological examination data were prioritized (atypia - tKendall = 0.547138; p -value = 

0.000000). Ultrasound criteria in groups of the patients  with different morphology had different pa-

rameters, the signs of "echogenicity" had the greatest significance ( tKendall = -0.406347; p -value = 

0.000004), "height >width" ( tKendall = 0.404337; p -value = 0.000005) and "calcification" ( tKendall = 

0.342115; p -value = 0.000112).  

Discussion.  Diagnosis of thyroid nodules is a task with many components. The complex poly-

parametric Scale McGill Thyroid Nodule Score, including ultrasound, is the optimal solution to the 

problem. Ultrasound signs have different high si gnificance depending on the morphological variant of 

thyroid pathology. In particular, the sign "calcifications" and its gradations have different interpreta-

tions depending on the nature of the pathology. In the diagnosis of thyroid tumors, ultrasound and 

morphological examination data are of greater importance, and clinical signs fade into the back-

ground. In the diagnosis of thyroid cancer the most significant are ultrasound signs "height" > 

"width" and "microcalcifications", which have a high diagnostic w eight.  

Conclusion.  The McGill Thyroid Nodule Score differs from the narrowly focused TI -RADS and 

Bethesda systems in its breadth of coverage of a large number of data that complement each other. 

The value of ultrasound signs on the scale has a different di agnostic weight for different focal pathol-

ogies of the thyroid gland. Their presence in colloid nodes and tumors of varying degrees of malig-

nancy forces a differentiated approach to their assessment . 
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ɓɗɚɎɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɥɔɞɚɎɔɐəɚɕ 

ɒɑɗɑɓɧ (ɅȲ) ɚɞəɚɝɫɞɝɫ ɖ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɕ ɛɌɞɚɗɚɏɔɔ, ɚəɔ ɎɧɫɎɗɫ-

ɪɞɝɫ ɟ Ɏɓɜɚɝɗɧɡ Ɏ 33-68% Ɏ ɜɌɓɗɔɣ-

əɧɡ ɜɑɏɔɚəɌɡ ȳɑɘəɚɏɚ ɤɌɜɌ [1, 2]. 

ȭɚɗɨɤɔəɝɞɎɚ ɔɓ ɟɓɗɚɎ ɫɎɗɫɪɞɝɫ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɘɔ ɖɚɗɗɚɔɐəɧɘɔ ɔ ɖɔɝɞɌɘɔ, ɖɗɔəɔ-

ɣɑɝɖɔ əɑɓəɌɣɔɘɧɘɔ [3]. ȹɚ Ɏɘɑɝɞɑ ɝ ɞɑɘ, ɣɌ-

ɝɞɚɞɌ ɎɧɫɎɗɑəɔɫ ɚɛɟɡɚɗɑɕ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑ-

ɓɧ Ɏ ɘɔɜɑ ɜɌɝɞɑɞ ɏɚɐ ɚɞ ɏɚɐɌ, ɣɞɚ ɝɚɛɜɚɎɚɒ-

ɐɌɑɞɝɫ ɜɚɝɞɚɘ ɣɔɝɗɌ ɚɛɑɜɌɢɔɕ [4]. Ⱥɞəɚɤɑ-

əɔɑ ɖ ɟɓɗɚɎɧɘ ɚɍɜɌɓɚɎɌəɔɫɘ ɅȲ ɟ ɝɛɑɢɔɌ-

ɗɔɝɞɚɎ ɜɌɓɗɔɣəɚ, ɣɌɝɞɨ ɔɓ əɔɡ ɝɣɔɞɌɑɞ, ɣɞɚ 

ɚəɔ əɑ ɫɎɗɫɪɞɝɫ ɓəɌɣɔɘɚɕ ɛɌɞɚɗɚɏɔɑɕ. Ȱɜɟ-

ɏɌɫ ɣɌɝɞɨ əɌɝɞɌɔɎɌɑɞ əɌ ɞɚɘ, ɣɞɚ ɖɌɒɐɧɕ 

ɛɌɢɔɑəɞ ɝ ɎɧɫɎɗɑəəɧɘɔ ɟɓɗɌɘɔ ɥɔɞɚɎɔɐəɚɕ 

ɒɑɗɑɓɧ əɟɒɐɌɑɞɝɫ Ɏ ɖɌɣɑɝɞɎɑəəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɔ Ɏɧɍɚɜɑ ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɞɌɖɞɔɖɔ ɚɞ 

əɌɍɗɪɐɑəɔɫ ɐɚ ɚɛɑɜɌɢɔɔ [5 - 7].  

Ƚɑɏɚɐəɫ ȿȳȴ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɖɗɪɣɑ-

Ɏɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɟɓɗɚɎɚɕ ɛɌɞɚɗɚɏɔɔ 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ [8 - 10], ɚəɚ əɌɏɗɫɐəɚ 

ɛɚɖɌɓɧɎɌɑɞ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ 

ɝɞɜɟɖɞɟɜɑ ɚɜɏɌəɌ [11], ɣɞɚ ɛɚɓɎɚɗɫɑɞ əɌ 

əɌɣɌɗɨəɚɘ ɩɞɌɛɑ ɝ Ɏɧɝɚɖɚɕ ɐɚɗɑɕ Ɏɑɜɚɫɞəɚ-

ɝɞɔ ɛɜɑɐɛɚɗɌɏɌɞɨ ɡɌɜɌɖɞɑɜ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ Ɏ ɟɓɗɑ ɅȲ [12]. ȼɑɏɔɝɞɜɌɢɔɫ ɔ 

ɌəɌɗɔɓ əɌɍɚɜɌ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ 

ɛɚɓɎɚɗɫɪɞ ɛɜɑɐɛɚɗɌɏɌɞɨ ɞɟ ɔɗɔ ɔəɟɪ ɛɌɞɚɗɚ-

ɏɔɪ ɔ ɠɚɜɘɔɜɚɎɌɞɨ ɛɚɖɌɓɌəɔɫ ɖ ɛɜɚɎɑɐɑəɔɪ 

ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ [13]. Ȯɘɑɝɞɑ ɝ 

ɞɑɘ, ɐɔɌɏəɚɝɞɔɖɌ ɟɓɗɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ ɅȲ 

ɫɎɗɫɑɞɝɫ ɖɚɘɛɗɑɖɝəɚɕ ɛɜɚɍɗɑɘɚɕ, ɔ ɛɜɔ Ɏɧ-

ɍɚɜɑ ɞɌɖɞɔɖɔ əɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧɎɌɞɨ əɑ ɞɚɗɨ-

ɖɚ ɐɌəəɧɑ ȿȳȴ ɔ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, əɚ ɔ ɌəɌɘəɑɝɞɔɣɑɝɖɔɑ, ɖɗɔəɔɣɑɝɖɔɑ ɔ 

ɗɌɍɚɜɌɞɚɜəɧɑ ɛɌɜɌɘɑɞɜɧ [14]. Ȯ 2011 ɏɚɐɟ 

ɟɣɑəɧɘɔ ɔɓ ɏɚɝɛɔɞɌɗɫ McGill [15] ɍɧɗɌ ɛɜɑɐ-

ɗɚɒɑəɌ ɛɚɗɔɛɌɜɌɘɑɞɜɔɣɑɝɖɌɫ ɤɖɌɗɌ McGill 

Thyroid No dule Score+ (MTNS), ɚɝəɚɎɌəəɌɫ əɌ 

ɍɌɗɗɨəɚɕ ɚɢɑəɖɑ 23 ɖɜɔɞɑɜɔɑɎ (ɐɑɘɚɏɜɌɠɔ-

ɣɑɝɖɔɡ, ɖɗɔəɔɣɑɝɖɔɡ, ɗɌɍɚɜɌɞɚɜəɧɡ, ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɧɡ ɔ ɢɔɞɚɗɚɏɔɣɑɝɖɔɡ). Ȯ ɤɖɌɗɑ ɎɌɒ-

əɌɫ ɜɚɗɨ ɚɞɎɚɐɔɞɝɫ ɐɌəəɧɘ ȿȳȴ (7 ɛɚɖɌɓɌɞɑ-

ɗɑɕ ɝ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ Ɏɑɝɚɘ ɚɞ 1 ɐɚ 4), Ɏ 

ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɚɛɜɑɐɑɗɫɪɥɔɘ Ɏɑɜɚ-

ɫɞəɧɕ ɐɔɌɏəɚɓ (ɜɔɝɖ ɘɌɗɔɏəɔɓɌɢɔɔ). ȶ ɝɚ-

ɓɐɌəɔɪ ɍɌɗɗɨəɚɕ ɚɢɑəɖɔ ɛɚ ɌəɌɗɚɏɔɔ ɝ ɝɔ-

ɝɞɑɘɚɕ ARC-TIRADS ɌɎɞɚɜɧ ɤɖɌɗɧ ɛɚɐɚɤɗɔ 

ɍɚɗɑɑ ɤɔɜɚɖɚ, ɎɖɗɪɣɔɎ ɖɜɚɘɑ əɑɛɌɜɌɘɑɞɜɔ-

ɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ȿȳȴ, ɛɌɜɌɘɑɞɜɔɣɑɝɖɔɑ 

ɛɚɖɌɓɌɞɑɗɔ (ɜɌɓɘɑɜɧ ɔ ɟɎɑɗɔɣɑəɔɑ ɟɓɗɚɎ 

ɅȲ). Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɛɜɑɐɝɞɌɎɗɫɑɞ ɔəɞɑɜɑɝ 

ɚɢɑəɖɌ ɜɚɗɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ, ɔɝ-

ɛɚɗɨɓɟɑɘɧɡ ɤɖɌɗɚɕ McGill Thyroid Nodule 

Score+ (MTNS), əɌ ɠɚɜɘɔɜɚɎɌəɔɑ ɚɖɚəɣɌ-

ɞɑɗɨəɚɏɚ ɐɔɌɏəɚɓɌ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɢɑəɔɞɨ Ɏɗɔɫəɔɑ ɐɌəəɧɡ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ əɌ ɚɍɥɟɪ ɚɢɑəɖɟ ɚɣɌɏɚ-

Ɏɚɕ ɛɌɞɚɗɚɏɔɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɛɜɔ ɛɜɔ-

ɘɑəɑəɔɔ ɍɌɗɗɨəɚɕ ɤɖɌɗɧ McGill Thyroid 

Nodule Score+.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȱɗɫ ɜɑɤɑəɔɫ ɚɍɚɓəɌɣɑəəɚɕ ɢɑɗɔ ɍɧɗɚ 

Ɏɧɛɚɗəɑəɚ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. Ȯ 

ɡɚɐɑ əɑɏɚ ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɌəəɧɑ 

ɔɝɞɚɜɔɕ ɍɚɗɑɓəɔ 211 ɛɌɢɔɑəɞɚɎ ɝ ɟɓɗɚɎɧɘɔ 

ɚɍɜɌɓɚɎɌəɔɫɘɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɜɌɓɗɔɣ-

əɚɏɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ. ȶɜɔɞɑɜɔɫ-

ɘɔ ɚɞɍɚɜɌ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ əɌɗɔɣɔɑ Ɏ 

ɔɝɞɚɜɔɫɡ ɍɚɗɑɓəɑɕ ɐɌəəɧɡ, əɑɚɍɡɚɐɔɘɧɡ ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ ɍɌɗɗɨəɚɕ ɚɢɑəɖɔ Ɏ ɜɌɘɖɌɡ ɤɖɌ-

ɗɧ McGill Thyroid Nodule Score+. ɄɖɌɗɌ ɍɧɗɌ 

ɌɐɌɛɞɔɜɚɎɌəɌ ɐɗɫ ɖɚəɖɜɑɞəɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, Ɏ ɣɌɝɞəɚɝɞɔ ɍɧɗɔ ɔɝɖɗɪɣɑəɧ: ɛɟəɖɞ 

çɉɞəɔɣɑɝɖɌɫ ɛɜɔəɌɐɗɑɒəɚɝɞɨè (ɚɞɝɟɞɝɞɎɔɑ 

ɛɌɢɔɑəɞɚɎ ɩɞəɔɣɑɝɖɔɡ ɏɜɟɛɛ ɠɔɗɔɛɛɔəɢɑɎ, 

ɔɝɗɌəɐɢɑɎ ɔ ɏɌɎɌɕɢɑɎ), ɛɟəɖɞ çɀɚɖɌɗɨəɧɑ 

ɔɓɘɑəɑəɔɫ ɛɜɔ ȻɉȾè (ȻɉȾ əɑ Ɏɡɚɐɔɞ Ɏ ɝɞɌə-

ɐɌɜɞɧ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɟɓɗɌɘɔ 

ɅȲ), ɛɟəɖɞɧ çȹȮȸȱ-1è ɔ çBRAF-ɘɟɞɌɢɔɔè 

(ɐɌəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ əɑ Ɏɧɛɚɗəɫɗɔɝɨ). ȴɞɚ-

ɏɚ ɟɣɔɞɧɎɌɗɚɝɨ 19 ɛɌɜɌɘɑɞɜɚɎ (4 ɛɌɜɌɘɑɞɜɔ-

ɣɑɝɖɔɡ ɔ 15 əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ), Ɏ ɞɚɘ ɣɔɝɗɑ 

7 ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ.  

Ȯ ɔɓɟɣɌɑɘɚɘ ɖɚəɞɔəɏɑəɞɑ ɛɌɢɔɑəɞɚɎ ɛɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɚɛɑɜɌɢɔɚəəɧɡ ɛɜɑɛɌɜɌɞɚɎ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɑ əɑɚɛɟɡɚɗɑɎɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɅȲ (1-ɫ 

ɏɜɟɛɛɌ) ɍɧɗɔ ɟɝɞɌəɚɎɗɑəɧ Ɏ 91 ɝɗɟɣɌɑ, ɐɚɍ-

ɜɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɅȲ (2-ɫ ɏɜɟɛɛɌ) ð Ɏ 

60 ɝɗɟɣɌɫɡ, ɜɌɖ ɅȲ (3-ɫ ɏɜɟɛɛɌ) ð Ɏ 60 ɝɗɟ-

ɣɌɫɡ. ȻɜɑɚɍɗɌɐɌəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɚɛɟɡɚɗɫɘɔ 

ȿ 
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ɅȲ ɚɍɦɫɝəɫɑɞɝɫ ɝɚɎɜɑɘɑəəɚɕ ɞɌɖɞɔɖɚɕ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɟɓɗɌɘɔ 

ɅȲ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ 1-ɕ ɏɜɟɛɛɧ 

ɍɧɗ 50,3Ñ11,9 ɏɚɐɌ, 2-ɕ ɏɜɟɛɛɧ ð 48,7Ñ10,1 

ɏɚɐɌ, 3-ɕ ɏɜɟɛɛɧ ð 52,3Ñ12,7 ɏɚɐɌ. ȯɑəɐɑɜəɧɑ 

ɚɝɚɍɑəəɚɝɞɔ əɑ ɎɧɫɎɗɑəɧ.  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ Ɏɧ-

ɛɚɗəɫɗɔ ȿȳȴ ɚɜɏɌəɚɎ ɤɑɔ, ɎɖɗɪɣɌɫ ɥɔɞɚ-

Ɏɔɐəɟɪ ɒɑɗɑɓɟ, əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɌɛɛɌɜɌ-

ɞɌɡ Aplio XG (Toshiba, ɋɛɚəɔɫ) ɔ SonoScape ɝ 

ɤɔɜɚɖɚɛɚɗɚɝəɧɘ ɗɔəɑɕəɧɘ ɐɌɞɣɔɖɚɘ ɝɖɌ-

əɔɜɚɎɌəɔɫ ɝ ɐɔɌɛɌɓɚəɚɘ ɣɌɝɞɚɞ 7ð14 ȸȯɢ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȿȳȴ ɛɜɔɘɑəɫɗɝɫ ɝɞɌəɐɌɜɞ-

əɧɕ ɛɜɚɞɚɖɚɗ ȿȳȴ, ɎɖɗɪɣɌɪɥɔɕ Ɏ ɝɑɍɫ Ȯ-

ɜɑɒɔɘ, ɢɎɑɞɚɎɚɑ ɐɚɛɛɗɑɜɚɎɝɖɚɑ ɖɌɜɞɔɜɚɎɌ-

əɔɑ (ɂȰȶ) ɔ ɩəɑɜɏɑɞɔɣɑɝɖɔɕ ɐɚɛɛɗɑɜ (ɉȰ). 

Ȼɜɔ ɎɧɫɎɗɑəɔɔ ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɅȲ 

ɐɗɫ ɚɛɔɝɌəɔɫ ɔɝɛɚɗɨɓɚɎɌɗɔ ɛɜɔɓəɌɖɔ, ɟɣɔ-

ɞɧɎɌɑɘɧɑ ɝɔcɞɑɘɚɕ TI-RADS. Ƚ ɟɣɑɞɚɘ ɛɌɜɌ-

ɘɑɞɜɚɎ ȿȳȴ, ɌəɌɗɔɓɔɜɟɑɘɧɡ ɤɖɌɗɚɕ McGill 

Thyroid Nodule Score+ (MTNS), ɚɢɑəɔɎɌɗɔ ɖɌɖ 

ɛɌɜɌɘɑɞɜɔɣɑɝɖɔɑ (ɜɌɓɘɑɜɧ ɔ ɚɝɚɍɑəəɚɝɞɔ 

ɜɚɝɞɌ ɟɓɗɌ), ɞɌɖ ɔ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɑ ɛɚɖɌ-

ɓɌɞɑɗɔ, Ɍ ɔɘɑəəɚ: ɛɜɔɓəɌɖɔ çɛɚəɔɒɑəəɌɫ 

ɩɡɚɏɑəəɚɝɞɨè, çɛɚɎɧɤɑəəɌɫ ɎɌɝɖɟɗɫɜɔɓɌɢɔɫè, 

çɎɧɝɚɞɌè > çɤɔɜɔəɧè, çɗɔɘɠɌɐɑəɚɛɌɞɔɫè, 

çɖɌɗɨɢɔɠɔɖɌɢɔɫè (ɏɜɟɍɌɫ ɔ ɘɔɖɜɚɖɌɗɨɢɔɠɔ-

ɖɌɞɧ). Ȯɝɑ ɩɞɔ ɐɌəəɧɑ ɛɚɝɗɟɒɔɗɔ ɘɌɞɑɜɔɌ-

ɗɚɘ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȼɚɝɖɚɗɨɖɟ ɢɑɗɨɪ ɜɌ-

ɍɚɞɧ ɍɧɗɌ ɚɢɑəɖɌ ɓəɌɣɔɘɚɝɞɔ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɧɡ ɛɜɔɓəɌɖɚɎ, Ɏɡɚɐɫɥɔɡ Ɏ ɖɚɘɛɗɑɖɝ, ɔɝ-

ɛɚɗɨɓɟɑɘɧɕ ɤɖɌɗɚɕ McGill Thyroid Nodule 

Score+ (MTNS), ɚɝəɚɎəɚɑ ɎəɔɘɌəɔɑ ɍɧɗɚ ɟɐɑ-

ɗɑəɚ ɛɜɑɒɐɑ Ɏɝɑɏɚ ɔɘ. ȹɚ Ɏ ɚɞɗɔɣɔɑ ɚɞ ɌɎɞɚ-

ɜɚɎ ɤɖɌɗɧ ɜɌɝɝɘɌɞɜɔɎɌɗɔ ɛɚɗəɧɕ ɝɛɑɖɞɜ 

ɛɜɔɓəɌɖɚɎ, ɟɣɔɞɧɎɌɑɘɧɡ ɝɔɝɞɑɘɚɕ TI-RADS 

(ɍɚɗɨɤɔɑ ɔ ɘɌɗɧɑ ɛɜɔɓəɌɖɔ).  

ȻɌɜɌɘɑɞɜɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ (əɚɜɘɌɗɨ-

əɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ) ɍɧɗɔ ɚɞɚɍɜɌɒɑəɧ Ɏ Ɏɔɐɑ 

ɝɜɑɐəɑɏɚ ɓəɌɣɑəɔɫ ɔ ɝɞɌəɐɌɜɞəɚɏɚ ɚɞɖɗɚəɑ-

əɔɫ (ȸÑȒ). ȼɌɓɗɔɣɔɫ Ɏɧɍɚɜɚɖ ɚɛɜɑɐɑɗɫɗɔ ɝ 

ɛɚɘɚɥɨɪ U-ɖɜɔɞɑɜɔɫ ȸɌəəɌ-ȿɔɞəɔ, ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɟɪ ɐɚɝɞɚɎɑɜəɚɝɞɨ ɚɢɑəɔɎɌɗɔ ɛɚ ɖɜɔ-

ɞɑɜɔɪ ȽɞɨɪɐɑəɞɌ. ȶɌɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ 

ɚɢɑəɔɎɌɗɔ ɝ ɛɚɘɚɥɨɪ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ 

ɛɚɖɌɓɌɞɑɗɑɕ. ȳəɌɣɔɘɚɝɞɨ ɔɓɍɜɌəəɚɏɚ ɛɜɔ-

ɓəɌɖɌ ɔɓɟɣɌɗɌɝɨ ɝ ɛɚɘɚɥɨɪ ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ 

ɌəɌɗɔɓɌ ɔ ɗɚɏɔɝɞɔɣɑɝɖɚɕ ɜɑɏɜɑɝɝɔɔ. ȸɌɞɑɘɌ-

ɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɛɚɗɟɣɑəəɧɡ ɠɌɖɞɔɣɑ-

ɝɖɔɡ ɐɌəəɧɡ ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɛɜɚɏɜɌɘɘəɧɡ ɛɌɖɑɞɚɎ StatSoft STATISTICA 

12.0 ɔ Microsoft Office Excel 2016.  

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ. 

ȽɚɏɗɌɝəɚ ɛɚɝɞɌɎɗɑəəɚɕ ɢɑɗɔ ɍɧɗɚ Ɏɧ-

ɛɚɗəɑəɚ ɔɓɟɣɑəɔɑ ɜɑɞɜɚɝɛɑɖɞɔɎəɧɡ ɐɌəəɧɡ 

ɛɌɢɔɑəɞɚɎ ɝ ɟɓɗɚɎɚɕ ɛɌɞɚɗɚɏɔɑɕ ɥɔɞɚɎɔɐəɚɕ 

ɒɑɗɑɓɧ. Ƚ ɟɣɑɞɚɘ ɖɜɔɞɑɜɔɑɎ Ɏɖɗɪɣɑəɔɫ ɍɧɗɔ 

ɚɞɚɍɜɌəɧ 211 ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɑɎ. ȯɜɟɛɛɧ 

ɛɌɢɔɑəɞɚɎ əɑɐɚɝɞɚɎɑɜəɚ ɚɞɗɔɣɌɗɔɝɨ ɛɚ ɛɚɗɟ 

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

ɖɗɔəɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ ɛɚɖɌɓɌɗ, ɣɞɚ Ɏ ɏɜɟɛ-

ɛɌɡ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɛɌɞɚɗɚɏɔɑɕ (ɝ ɟɓɗɚ-

Ɏɧɘ ɖɚɗɗɚɔɐəɧɘ ɓɚɍɚɘ ɔ ɌɐɑəɚɘɌɘɔ ɅȲ) 

ɒɑəɥɔəɧ (1 ɍɌɗɗ ɛɚ ɤɖɌɗɑ) ɝɚɝɞɌɎɔɗɔ 92,7% 

(ɘɟɒɣɔəɧ ð 7,3%),  Ɍ Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɜɌɖɚɘ 

ɅȲ ð 88,3% (ɘɟɒɣɔəɧ ð 11,7%). ȻɌɢɔɑəɞɧ Ɏ 

ɎɚɓɜɌɝɞɑ ɝɞɌɜɤɑ 45 ɗɑɞ (1 ɍɌɗɗ ɛɚ ɤɖɌɗɑ) Ɏ 

ɏɜɟɛɛɑ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɝɚ-

ɝɞɌɎɔɗɔ 79,5%, Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɜɌɖɚɘ ɅȲ 

ð 88,3%. Ⱥɞɗɔɣɔɫ Ɏ ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ ɝ 

ɌɐɑəɚɘɌɘɔ ɔ ɜɌɖɚɘ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɍɧ-

ɗɔ əɑɐɚɝɞɚɎɑɜəɧ (ɜ = 0,2368). ȷɔɤɨ ɟ ɚɐəɚɕ 

ɛɌɢɔɑəɞɖɔ ɝ ɜɌɖɚɘ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɍɧɗ 

ɚɞɫɏɚɥɑə ɝɑɘɑɕəɧɕ ɌəɌɘəɑɓ (3 ɍɌɗɗɌ) ð ɍɗɔ-

ɒɌɕɤɌɫ ɜɚɐɝɞɎɑəəɔɢɌ ɍɧɗɌ ɚɛɑɜɔɜɚɎɌəɌ ɛɚ 

ɛɚɎɚɐɟ ɜɌɖɌ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ȹɔ ɟ ɚɐəɚ-

ɏɚ ɛɌɢɔɑəɞɌ əɑ ɍɧɗɚ ɎɚɓɐɑɕɝɞɎɔɫ ɔɚəɔɓɔɜɟ-

ɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ (3 ɍɌɗɗɌ ɛɚ ɤɖɌɗɑ), ɞ.ɑ. ɛɚ 

ɩɞɔɘ ɛɜɔɓəɌɖɌɘ ɐɌəəɧɑ ɍɧɗɔ əɑɐɚɝɞɚɎɑɜ-

əɧɘɔ. Ȼɜɔ ɛɌɗɨɛɌɢɔɔ ɟɎɑɗɔɣɑəɔɑ ɥɔɞɚɎɔɐ-

əɚɕ ɒɑɗɑɓɧ ɔ ɟɓɗɧ Ɏ əɑɕ (1 ɍɌɗɗ) ɎɧɫɎɗɑəɧ ɟ 

172 ɛɌɢɔɑəɞɚɎ (81,51%): ɟɓɗɚɎɚɕ ɓɚɍ Ɏ 73 

ɝɗɟɣɌɫɡ (80,22%), Ɍɐɑəɚɘɧ ɅȲ ð Ɏ 40 ɝɗɟɣɌ-

ɫɡ (66,67%), ɜɌɖ ɅȲ ð Ɏ 59 ɝɗɟɣɌɫɡ (98,33%). 

ȿɓɗɧ ɖɌɘɑəɔɝɞɚɕ ɔɗɔ ɖɚɝɞəɚɕ ɛɗɚɞəɚɝɞɔ (2 

ɍɌɗɗɌ) ɛɜɔ ɜɌɖɑ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɎɧɫɎɗɑ-

əɧ Ɏ 78,33% (47 ɝɗɟɣɌɑɎ), ɛɜɔ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɟɓɗɌɡ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ð 11,67% 

(7 ɝɗɟɣɌɑɎ) əɌɍɗɪɐɑəɔɕ (c2 = 53,423; p < 

0,0001).  

Ȼɜɔ ɚɢɑəɖɑ ɗɌɍɚɜɌɞɚɜəɧɡ ɖɜɔɞɑɜɔɑɎ 

(ɟɜɚɎəɑɕ ȾȾȯ (1 ɍɌɗɗ ɛɚ ɤɖɌɗɑ) ɔ ɝɧɎɚɜɚɞɚɣ-

əɚɏɚ ɞɔɜɑɚɏɗɚɍɟɗɔəɌ (2 ɍɌɗɗɌ ɛɚ ɤɖɌɗɑ)) ɐɚ-

ɝɞɚɎɑɜəɧɑ ɚɞɗɔɣɔɫ Ɏ ɏɜɟɛɛɌɡ əɑ ɟɝɞɌəɚɎɗɑəɧ 

(ɜ = 0,0943). Ȼɜɔ ɌəɌɗɔɓɑ ɜɑɓɟɗɨɞɌɞɚɎ ɍɔɚɛ-

ɝɔɔ (ɐɌəəɧɡ ɢɔɞɚɗɚɏɔɔ) ɍɧɗɔ ɛɚɗɟɣɑəɧ ɐɚ-

ɝɞɚɎɑɜəɧɑ ɚɞɗɔɣɔɫ: ɛɚɜɌɒɑəɔɑ ɖɗɑɞɚɖ ȯɪɜɞ-

ɗɑ (2 ɍɌɗɗɌ) ð c2 = 2,139 (ɜ = 0,1436), əɌɗɔɣɔɑ 

əɑɚɛɗɌɓɔɔ (3 ɍɌɗɗɌ) ð c2 = 12,457 (p < 0,0001), 

ɛɚɐɚɓɜɑəɔɑ əɌ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɨ (ɐɚ 7 ɍɌɗ-

ɗɚɎ) ð c2 = 9,333 (p = 0,0023), Ɍɞɔɛɔɫ (3 - 5 

ɍɌɗɗɚɎ) ð c2 = 21,997 (p < 0,0001). ȽɚɏɗɌɝəɚ 

ɝɔɝɞɑɘɑ Bethesda (TBSRTC) [16], ɍɚɗɨɤɌɫ 

ɣɌɝɞɨ ɟɓɗɚɎ ɖɚɗɗɚɔɐəɚɏɚ ɓɚɍɌ ɚɞəɚɝɔɗɌɝɨ ɖ 

ɖɌɞɑɏɚɜɔɔ Bethesda II (60,44%), ɓəɌɣɔɞɑɗɨəɌɫ 

ɣɌɝɞɨ Ɍɐɑəɚɘ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ð ɖ 

Bethesda IV (48,33%), Ɍ ɜɌɖɌ ɥɔɞɚɎɔɐəɚɕ ɒɑ-

ɗɑɓɧ ð ɖ Bethesda V ɔ Bethesda VI (53,33%).  

ȹɌɔɍɚɗɨɤɔɕ ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɗɌ ɔə-

ɞɑɜɛɜɑɞɌɢɔɫ ɤɖɌɗɚɕ McGill Thyroid Nodule 

Score ɐɌəəɧɡ ȿȳȴ. Ⱥɝɚɍɧɕ Ɍɖɢɑəɞ ɌɎɞɚɜɧ 

ɤɖɌɗɧ ɝɐɑɗɌɗɔ əɌ ɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ ɐɌəəɧɡ 

ð ɜɌɓɘɑɜɑ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɐɔɌɘɑɞɜɌ ɟɓɗɚɎɚɏɚ 

ɚɍɜɌɓɚɎɌəɔɫ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (2 - 4 ɍɌɗ-

ɗɌ) ɔ ɑɏɚ ɞɑəɐɑəɢɔɔ ɖ ɜɚɝɞɟ (1 - 2 ɍɌɗɗɌ). Ȼɜɔ 

ɚɢɑəɖɑ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɐɔɌɘɑɞɜɌ ɟɓɗɚɎ ɥɔɞɚ-

Ɏɔɐəɚɕ ɒɑɗɑɓɧ ɝɜɑɐəɔɕ ɛɚɖɌɓɌɞɑɗɨ  ɝɚɝɞɌɎɔɗ  
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2,29Ñ1,07 ɝɘ, ɛɜɔ ɩɞɚɘ ɝɌɘɧɑ Ɏɧɝɚɖɔɑ ɛɚɖɌ-

ɓɌɞɑɗɔ ɍɧɗɔ ɛɜɔ ɖɚɗɗɚɔɐəɚɘ ɓɚɍɑ (2,65Ñ1,14 

ɝɘ), ɛɜɔ ɚɛɟɡɚɗɫɡ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɜɌɓ-

ɘɑɜɧ ɍɧɗɔ ɘɑəɨɤɑ (ɜɔɝ. 1), ɚɐəɌɖɚ ɐɚɝɞɚ-

Ɏɑɜəɧɑ ɚɞɗɔɣɔɫ Ɏ ɏɜɟɛɛɌɡ ɍɚɗɨəɧɡ ɚɞɝɟɞ-

ɝɞɎɚɎɌɗɔ (ɜ = 0,2562). 

Ȼɜɔ ɚɢɑəɖɑ ɞɑəɐɑəɢɔɔ ɟɓɗɚɎ ɥɔɞɚɎɔɐ-

əɚɕ ɒɑɗɑɓɧ ɖ ɜɚɝɞɟ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɚɛɟɡɚɗɔ 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɔɘɑɗɔ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɑɑ 

Ɏɧɝɚɖɔɑ ɞɑɘɛɧ ɜɚɝɞɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɖɚɗɗɚ-

ɔɐəɧɘ ɓɚɍɚɘ. Ⱦɑəɐɑəɢɔɫ ɖ ɜɚɝɞɟ (əɌ 30%) 

ɚɖɌɓɌɗɔɝɨ Ɏɧɤɑ ɛɜɔ ɌɐɑəɚɘɌɡ (c2 = 4,781; ɜ = 

0,0288), əɚ ɚɍɥɌɫ ɞɑəɐɑəɢɔɫ ɖ ɜɚɝɞɟ ɍɧɗɌ 

ɍɚɗɨɤɑ ɎɧɜɌɒɑəɌ ɛɜɔ ɜɌɖɑ ɥɔɞɚɎɔɐəɚɕ ɒɑ-

ɗɑɓɧ (Ɏ ɝɜɌɎəɑəɔɔ ɝ ɖɚɗɗɚɔɐəɧɘ ɓɚɍɚɘ ð c2 = 

18,308; p < 0,0001).  

Ȼɜɔ ɚɢɑəɖɑ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ ɐɌəəɧɡ 

(ɛɜɔɓəɌɖɔ çɩɡɚɏɑəəɚɝɞɨè, çɠɚɜɘɌè (çɎɧɝɚɞɌè > 

çɤɔɜɔəɧè), çɗɔɘɠɌɐɑəɚɛɌɞɔɫè, çɔɓɘɑəɑəəɧɕ 

ɖɜɚɎɚɞɚɖè, çəɌɗɔɣɔɑ ɖɌɗɨɢɔɠɔɖɌɞɚɎè (çɏɜɟɍɧɡ 

ɔ ɘɔɖɜɚɖɌɗɨɢɔɠɔɖɌɞɚɎè)) ɍɧɗɔ ɛɚɗɟɣɑəɧ 

əɑɚɐəɚɓəɌɣəɧɑ ɐɌəəɧɑ. Ȯ ɣɌɝɞəɚɝɞɔ, ɛɚ 

ɘəɑəɔɪ ɌɎɞɚɜɚɎ ɤɖɌɗɧ, ɎɌɒəɧɘ ɛɜɔɓəɌɖɚɘ 

ɫɎɗɫɑɞɝɫ çɛɚəɔɒɑəəɌɫ ɩɡɚɏɑəəɚɝɞɨè (1 ɍɌɗɗ 

ɛɚ ɤɖɌɗɑ) ɟɓɗɌ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (ɜɔɝ. 2). 

ȺəɌ ɍɧɗɌ ɟɝɞɌəɚɎɗɑəɌ Ɏ 135 ɚɢɑəɔɎɌɑɘɧɡ 

ɟɓɗɌɡ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (63,9%): Ɏ 36 ɝɗɟ-

ɣɌɫɡ ɖɚɗɗɚɔɐəɚɏɚ ɓɚɍɌ, Ɏ 45 ð Ɍɐɑəɚɘ ɥɔɞɚ-

Ɏɔɐəɚɕ ɒɑɗɑɓɧ ɔ 54 ð ɜɌɖɌ ɥɔɞɚɎɔɐəɚɕ ɒɑ-

ɗɑɓɧ (c2 = 5,878; ɜ = 0,0529). ȽɛɑɢɔɠɔɣɑɝɖɌɫ 

ɗɔɘɠɌɐɑəɚɛɌɞɔɫ (2 ɍɌɗɗɌ) ɚɖɌɓɌɗɌɝɨ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ əɑɐɚɝɞɚɎɑɜəɌ (c2 = 0,581; ȼ = 

0,4458).  

ȺɢɑəɖɌ ɛɜɔɓəɌɖɌ çɎɧɝɚɞɌ > ɤɔɜɔəɧè (1 

ɍɌɗɗ) ɛɚɖɌɓɌɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɑ 

ɚɞɗɔɣɔɫ, ɛɜɔɓəɌɖ ɍɧɗ ɎɧɫɎɗɑə ɗɔɤɨ Ɏ ɏɜɟɛ-

ɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɖɚɘ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɖɚɗɗɚɔɐəɧɘ ɓɚɍɚɘ ɔ ɌɐɑəɚɘɌɘɔ 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɛɜɔɓəɌɖ ɚɞɝɟɞɝɞɎɚɎɌɗ 

(c2 = 57,296; ɜ < 0,0001). ȾɌɖɒɑ ɓəɌɣɔɘɧɘ 

ɚɖɌɓɌɗɝɫ ɛɜɔɓəɌɖ çɟɝɔɗɑəəɧɕ ɖɜɚɎɚɞɚɖè (1 

ɍɌɗɗ) (c2 = 14,875; ɜ = 0,0010). ȬɎɞɚɜɧ ɤɖɌɗɧ 

Ɏɧɐɑɗɔɗɔ ɐɎɑ ɏɜɟɛɛɧ çɖɌɗɨɢɔɠɔɖɌɞɚɎè: 

çɘɔɖɜɚɖɌɗɨɢɔɠɔɖɌɞɧè ɔ çɏɜɟɍɧɑ ɖɌɗɨɢɔɠɔ-

ɖɌɞɧè. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ çɘɔɖɜɚɖɌɗɨɢɔɠɔɖɌ-

ɞɧè ɫɎɗɫɪɞɝɫ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɐɚɝɞɚɎɑɜ-

əɧɡ ɛɜɔɓəɌɖɚɎ, ɚɞɗɔɣɌɪɥɔɡ Ɍɐɑəɚɘɧ ɚɞ ɜɌ-

ɖɌ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (c2 = 23,854; p < 

0,0001), Ɍ Ɏɚɞ çɘɌɖɜɚɖɌɗɨɢɔɠɔɖɌɞɧè ɣɌɥɑ 

ɎɝɞɜɑɣɌɪɞɝɫ ɛɜɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɟɓɗɚ-

Ɏɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (c2 = 

6,366; ɜ = 0,0116).  

ȴɞɚɏɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɞɌɗɌ ɍɌɗɗɨəɌɫ 

ɚɢɑəɖɌ   Ɏɝɑɡ   211  ɖɗɔəɔɣɑɝɖɔɡ  ɝɗɟɣɌɑɎ  ɛɚ  

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȰɔɌɏɜɌɘɘɌ. 

ȸɌɖɝɔɘɌɗɨəɧɕ ɐɔɌɘɑɞɜ ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ (Ɏ ɝɘ) Ɏ ɏɜɟɛɛɌɡ ɍɚɗɨəɧɡ ɝ ɌɐɑəɚɘɌɘɔ ɥɔɞɚɎɔɐəɚɕ ɒɑ-

ɗɑɓɧ ɔ ɜɌɖɚɘ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (t-ɖɜɔɞɑɜɔɕ ȽɞɨɪɐɑəɞɌ ð ɜ = 0,3459). 

Fig. 1.    Diagram.   

The maximum diameter of focal formations (cm) in patients with thyroid adenomas and thyroid cancer (Stu-

dentõs t-test - p = 0.3459).  
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ɖɜɔɞɑɜɔɫɘ ɌɐɌɛɞɔɜɚɎɌəəɚɕ ɤɖɌɗɧ McGill 

Thyroid  Nodule Score. Ȼɚ ɔɞɚɏɌɘ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɛɌɢɔɑəɞɧ ɝ ɟɓɗɚɎɧɘ ɓɚɍɚɘ çəɌɍɜɌɗɔè ɚɞ 

2 ɐɚ 11 ɍɌɗɗɚɎ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɌɐɑəɚɘɌɘɔ 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɜɌɓɍɜɚɝ ɛɚɖɌɓɌɞɑɗɫ ɍɧɗ 

ɍɚɗɨɤɔɘ ð ɚɞ 4 ɐɚ 28 ɍɌɗɗɚɎ. Ȯ ɏɜɟɛɛɑ ɍɚɗɨ-

əɧɡ ɜɌɖɚɘ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɛɚɖɌɓɌɞɑɗɔ 

ɍɧɗɔ ɚɞ 12 ɐɚ 31 ɍɌɗɗɌ (ɞɌɍɗ. ʈ1). ȴɓ ɞɌɍɗɔ-

ɢɧ Ɏɔɐəɚ, ɣɞɚ ɖɗɪɣɑɎɧɘ ɘɚɘɑəɞɚɎ ɐɗɫ ɤɖɌ-

ɗɧ Ɏ ɚɞəɚɤɑəɔɔ ɖɚɗɗɚɔɐəɚɏɚ ɓɚɍɌ ɫɎɗɫɪɞɝɫ 

11 ɍɌɗɗɚɎ, ɛɜɔ ɚɛɟɡɚɗɫɡ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ 

ɣɑɞɖɌɫ ɏɜɌɐɌɢɔɫ ɘɑɒɐɟ ɌɐɑəɚɘɌɘɔ ɔ ɜɌɖɚɘ 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɚɞɝɟɞɝɞɎɟɑɞ.  

Ȯ ɝɎɫɓɔ ɝ ɛɚɗɟɣɑəəɧɘɔ ɐɌəəɧɘɔ Ɏɧ-

ɓɧɎɌɑɞ ɔəɞɑɜɑɝ ɔəɞɑɜɛɜɑɞɌɢɔɫ ɛɌɜɌɘɑɞɜɚɎ 

ɤɖɌɗɧ McGill Thyroid Nodule Score ɔ ɔɡ ɝɎɫɓɨ 

ɝ ɚɞɐɑɗɨəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ȿȳȴ. ȶɚɜɜɑɗɫɢɔ-

ɚəəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɗ ɓɌɎɔɝɔɘɚɝɞɨ ɚɍɥɑɏɚ 

ɜɑɓɟɗɨɞɌɞɌ ɚɞ ɐɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ. Ȯ ɣɌɝɞəɚ-

ɝɞɔ, ɛɜɔ ɖɚɗɗɚɔɐəɚɘ ɓɚɍɑ (ɞɌɍɗ. ʈ2) əɌɔɍɚɗɑɑ 

ɓəɌɣɔɘɧɘɔ ɫɎɗɫɪɞɝɫ ɔɝɡɚɐəɧɑ ɜɌɓɘɑɜɧ ɟɓ-

ɗɚɎ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, ɣɞɚ ɛɚɓɎɚɗɫɗɚ Ɏɧ-

ɛɚɗəɔɞɨ ɔɡ ɛɌɗɨɛɌɢɔɪ, ɔ ɎɧɫɎɗɑəɔɑ ɖɜɟɛ-

əɧɡ ɖɌɗɨɢɔɠɔɖɌɞɚɎ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ȿȳȴ. ȶ 

ɣɔɝɗɟ ɓəɌɣɔɘɧɡ ɛɌɜɌɘɑɞɜɚɎ ɍɧɗɔ ɞɌɖɒɑ ɚɞ-

əɑɝɑəɧ ɟɜɚɎɑəɨ ȾȾȯ ɔ ɚɝɚɍɑəəɚɝɞɔ ɎɌɝɖɟɗɫ-

ɜɔɓɌɢɔɔ ɛɚ ɐɌəəɧɘ ȿȳȴ. ȺɝɞɌɗɨəɧɑ ɛɌɜɌ-

ɘɑɞɜɔɣɑɝɖɔɑ ɔ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑ-

ɗɔ ɍɧɗɔ ɘɑəɑɑ ɓəɌɣɔɘɧ.    

Ȼɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ əɌɗɔɣɔɑ ɜɌɖɌ ɥɔ-

ɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (ɞɌɍɗ. ʈ3) əɌɔɍɚɗɑɑ ɓəɌɣɔ-

ɘɧɘɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɔɓəɌɖɌɘɔ ɍɧɗɔ ɛɜɚ-

ɏɜɑɝɝɔɎəɧɕ ɜɚɝɞ ɚɣɌɏɚɎɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɥɔ-

ɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɔ ɑɏɚ ɛɗɚɞəɌɫ ɖɚəɝɔɝɞɑə-

ɢɔɫ ɛɜɔ ɛɌɗɨɛɌɢɔɔ. ȴɓ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔ-

ɓəɌɖɚɎ Ɏɑɐɟɥɔɘ ɫɎɗɫɗɔɝɨ  çɘɔɖɜɚɖɌɗɨɢɔɠɔ-

ɖɌɞɧè, ɔɓ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ð çəɌɗɔɣɔɑ 

əɑɚɛɗɌɓɔɔè ɔ çɛɚɜɌɒɑəɔɑ ɖɗɑɞɚɖ ȯɪɜɞɗɑè.  

Ȯ ɖɌɣɑɝɞɎɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɛɜɔɘɑɜɌ Ɏɗɔ-

ɫəɔɫ ɐɌəəɧɡ ȿȳȴ əɌ ɔɞɚɏɚɎɟɪ ɚɢɑəɖɟ ɟɓɗɚɎ 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɛɚ ɤɖɌɗɑ McGill Thyroid 

Nodule Score ɛɜɔɎɚɐɔɘ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪ-

ɐɑəɔɑ.  

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ.  

ȭɚɗɨəɌɫ ȶ. (0 ɍɌɗɗɚɎ ɛɚ ɤɖɌɗɑ McGill 

Thyroid Nodule Score), 46 ɗɑɞ (1 ɍɌɗɗ). ȰɔɌɏəɚɓ 

ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ: çȸəɚɏɚɟɓɗɚɎɚɕ ɓɚɍè. ȹɌɡɚ-

ɐɔɗɌɝɨ əɌ ɗɑɣɑəɔɔ Ɏɚ Ɏɞɚɜɚɘ ɡɔɜɟɜɏɔɣɑɝɖɚɘ 

ɚɞɐɑɗɑəɔɔ Ȭȿ çȼɑɝɛɟɍɗɔɖɌəɝɖɔɕ ɖɗɔəɔɣɑɝɖɔɕ 

ɚəɖɚɗɚɏɔɣɑɝɖɔɕ ɐɔɝɛɌəɝɑɜè ȸȳ Ƀȼ. ȲɌɗɚɍ 

əɑɞ. ȮɔɓɟɌɗɨəɚ ɥɔɞɚɎɔɐəɌɫ ɒɑɗɑɓɌ əɑ ɟɎɑɗɔ-

ɣɑəɌ, ɘɫɏɖɌɫ (0 ɍɌɗɗɚɎ), ɛɌɗɨɛɌɞɚɜəɚ ɟɓɗɧ əɑ 

ɚɛɜɑɐɑɗɫɪɞɝɫ (0 ɍɌɗɗɚɎ). ȴɓ ɌəɌɘəɑɓɌ ɎɧɫɎ-

ɗɑəɚ ɚɞɝɟɞɝɞɎɔɑ ɚəɖɚɛɌɞɚɗɚɏɔɔ ɟ ɜɚɐɝɞɎɑə-

əɔɖɚɎ (0 ɍɌɗɗɚɎ) ɔ ɩɛɔɓɚɐɚɎ ɎɚɓɐɑɕɝɞɎɔɫ 

ɔɚəɔɓɔɜɟɪɥɑɕ ɜɌɐɔɌɢɔɔ (0 ɍɌɗɗɚɎ). ȿɓɗɧ Ɏ 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɑ ɎɧɫɎɔɗɔ 4 ɏɚɐɌ əɌɓɌɐ 

ɛɜɔ ȿȳȴ, ɩəɐɚɖɜɔəɚɗɚɏ ɗɑɣɑəɔɑ əɑ əɌɓəɌɣɌɗ. 

ȳɌ Ɏɜɑɘɫ əɌɍɗɪɐɑəɔɫ ɚɞɘɑɣɌɑɞɝɫ ɜɚɝɞ ɟɓɗɚɎ 

Ɏ 2 ɜɌɓɌ (2 ɍɌɗɗɌ). ȹɌ  ɚɝəɚɎɌəɔɔ  ɩɞɚɏɚ ɜɑɖɚ- 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ȰɔɌɏɜɌɘɘɌ. 

ɉɡɚɏɑəəɚɝɞɨ ɟɓɗɚɎ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɜɌɓɗɔɣəɚɏɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ. 

Fig. 2.    Diagram.   

Echogenicity of thyroid nodes of various morphological structures.  
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ȾɌɍɗɔɢɌ ʈ1.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɟɓɗɚɎɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɥɔɞɚ-

Ɏɔɐəɚɕ  ɒɑɗɑɓɧ ɛɚ ɏɜɌɐɌɢɔɫɘ ɌɐɌɛɞɔɜɚɎɌəəɚɕ ɤɖɌɗɧ McGill Thyroid Nodule Score. 

ɹʘʣʣʳ/ʨʠʩʢ ʤʘʣʠʛ-

ʥʠʟʘʮʠʠ 

(Score Interpretation) 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʫʟʣʦʚ 
ɺʩʝʛʦ 

(n;%) 
ʢʦʣʣʦʠʜʥʳʡ ʟʦʙ  

(n;%) 

ʘʜʝʥʦʤʘ 

(n;%) 

ʈʘʢ ʑɾ 

(n;%) 

0-1 (5%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

2-3 (14%) 6 (6,59%) 0 (0%) 0 (0%) 6 (2,84%) 

4-6 (25%) 46 (50,55%) 3 (5,00%) 0 (0%) 49 (23,22%) 

7-8 (33%) 29 (31,87%) 5 (8,33%) 0 (0%) 34 (16,11%) 

9-11 (65%) 10 (10,99%) 9 (15,00%) 0 (0%) 19 (9,00%) 

12-14 (74%) 0 (0%) 6 (10,00%) 2 (3,33%) 8 (3,79%) 

15-18 (79%) 0 (0%) 7 (11,67%) 7 (11,67%) 14 (6,64%) 

19-22 (92%) 0 (0%) 23 (38,33%) 15 (25,00%) 38 (19,00%) 

23+ (> 95%) 0 (0%) 7 (11,67%) 36 (60,00%) 43 (20,38%) 

ʀʪʦʛʦ 91 (100%) 60 (100%) 60 (100%) 211 (100%) 
 

   
 

ȾɌɍɗɔɢɌ ʈ2. ȸɌɞɜɔɢɌ ɖɚɜɜɑɗɫɢɔɕ ɛɌɜɌɘɑɞɜɚɎ ɤɖɌɗɧ McGill Thyroid Nodule 

Score ɛɜɔ ɖɚɗɗɚɔɐəɚɘ ɓɚɍɑ əɌ ɚɝəɚɎɌəɔɔ ɜɌɝɣɑɞɌ ɖɚɩɠɠɔɢɔɑəɞɌ t ȶɑəɐɌɗɗɌ. 

 

ʂʨʠʪʝʨʠʠ h ʢʘʣʳ McGill Thyroid Nodule Score 

Kendall Tau Correlations (ɿʦʙ) 

MD pairwise deleted 

Marked correlations are significant at p <,05000 

Valid 

N 

Kendall 

Tau 
Z p-value 

p-exact 

1-tailed 

ɺʦʟʨʘʩʪ  91 ï0,137784 ï1,93432 0,053074 ---- 

ʇʘʣʴʧʠʨʫʝʤʳʡ ʫʟʝʣ ʑɾ  91 0,452689 6,35517 0,000000 ---- 

ʋʨʦʚʝʥʴ ʊʊɻ  91 0,191675 2,69087 0,007127 ---- 

ʋʨʦʚʝʥʴ ʊɻ 91 0,159499 2,23916 0,025146 ---- 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʫʟʣʘ  91    ---- 

ʕʭʦʛʝʥʥʦʩʪʴ  91 0,107562 1,51003 0,131037 ---- 

ʇʦʚʳʰʝʥʥʘʷ ʚʘʩʢʫʣʷʨʠʟʘʮʠʷ  91 0,211355 2,96715 0,003006 ---- 

ʌʦʨʤʘ çʚʳʩʦʪʘè > çh ʠʨʠʥʳè 91    ---- 

ʂʘʣʴʮʠʬʠʢʘʮʠʷ: ʤʠʢʨʦʢʘʣʴʮʠʬʠʢʘʪʳ  91 0,090777 1,27439 0,202526 ---- 

ʂʘʣʴʮʠʬʠʢʘʮʠʷ: ʩʨʝʜʥʠʝ ʠ ʢʨʫʧʥʳʝ  91 0,240942 3,38252 0,000718 ---- 

ʋʚʝʣʠʯʝʥʠʝ ʫʟʣʘ ʑɾ ʥʘ 10% 91    ---- 

ʋʚʝʣʠʯʝʥʠʝ ʫʟʣʘ ʑɾ ʥʘ 30%  91 0,041897 0,58818 0,556413 ---- 

ʃʠʤʬʘʜʝʥʦʧʘʪʠʷ  91 0,467863 6,56820 0,000000 ---- 

ʈʘʟʤʝʨ ʫʟʣʘ ʑɾ  91 0,418602 5,87664 0,000000 ---- 

ʇʦʨʘʞʝʥʠʝ ʢʣʝʪʦʢ ɻʶʨʪʣʝ  91    ---- 

ʅʝʦʧʣʘʟʠʷ 91    ---- 

ɸʪʠʧʠʷ  91    ---- 

ʇʦʜʦʟʨʝʥʠʝ ʥʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴ 91    ---- 
 

   
 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY 

| www.rejr.ru | REJR. 2023; 13 (4):44-55       DOI: 10.21569/2222-7415-2023-13-4-44-55                     51 
 

 

 

ɘɑəɐɚɎɌəɚ ɚɛɑɜɌɞɔɎəɚɑ ɗɑɣɑəɔɑ. Ȼɜɔ ȿȳȴ 

ɚɜɏɌəɚɎ ɤɑɔ: ɥɔɞɚɎɔɐəɌɫ ɒɑɗɑɓɌ ɜɌɝɛɚɗɚ-

ɒɑəɌ ɞɔɛɔɣəɚ. Ȼɑɜɑɤɑɑɖ ð 4 ɘɘ, ɜɌɓɘɑɜɧ 

ɛɜɌɎɚɕ ɐɚɗɔ: 18ɡ21ɡ50 ɘɘ, ɜɌɓɘɑɜɧ ɗɑɎɚɕ 

ɐɚɗɔ: 20ɡ23ɡ48 ɘɘ. ȽɟɘɘɌɜəɧɕ ɚɍɦɑɘ ɒɑɗɑ-

ɓɧ 20,5 ɝɘ3. Ȯ ɝɜɑɐəɑ-əɔɒəɑɘ ɝɑɏɘɑəɞɑ ɛɜɌ-

Ɏɚɕ ɐɚɗɔ ɟɓɑɗ ɛɚəɔɒɑəəɚɕ ɩɡɚɏɑəəɚɝɞɔ (1 

ɍɌɗɗ), ɚɞəɚɝɔɞɑɗɨəɚ ɚɐəɚɜɚɐəɧɕ, ɜɌɓɘɑɜɌɘɔ 

15ɡ17ɡ22 ɘɘ (2 ɍɌɗɗɌ), ɝ ɜɚɎəɧɘɔ, ɣɑɞɖɔɘɔ 

ɖɚəɞɟɜɌɘɔ, çɤɔɜɔəɌè > çɎɧɝɚɞɧè (0 ɍɌɗɗɚɎ), ɝ 

ɟɝɔɗɑəəɧɘ ɖɜɚɎɚɞɚɖɚɘ (1 ɍɌɗɗ), ɖɌɗɨɢɔɠɔɖɌ-

ɞɧ əɑ ɚɛɜɑɐɑɗɫɪɞɝɫ (0 ɍɌɗɗɚɎ). TI-RADS 4 

(ɜɔɝ. 3).  Ȯ ɝɜɑɐəɑ-əɔɒəɑɘ ɝɑɏɘɑəɞɑ ɗɑɎɚɕ 

ɐɚɗɔ ɟɓɑɗ ɛɚəɔɒɑəəɚɕ ɩɡɚɏɑəəɚɝɞɔ (1 ɍɌɗɗ), 

ɎɧɜɌɒɑəəɚ əɑɚɐəɚɜɚɐəɧɕ, ɜɌɓɘɑɜɌɘɔ 

12ɡ15ɡ16 ɘɘ (1 ɍɌɗɗ), ɝ əɑɜɚɎəɧɘɔ, ɣɑɞɖɔɘɔ 

ɖɚəɞɟɜɌɘɔ,  çɤɔɜɔəɌè < çɎɧɝɚɞɧè  (1 ɍɌɗɗ),  ɝ  

 

ɡɌɚɞɔɣəɧɘ ɝɘɑɤɌəəɧɘ ɖɜɚɎɚɞɚɖɚɘ (1 ɍɌɗɗ), 

ɝ ɘɌɖɜɚɖɌɗɨɢɔɠɔɖɌɞɌɘɔ (1 ɍɌɗɗ) ɔ ɘɔɖɜɚ-

ɖɌɗɨɢɔɠɔɖɌɞɌɘɔ (2 ɍɌɗɗɌ). TI-RADS 5 (ɜɔɝ. 

4). Ȯəɑ ɟɓɗɚɎ ɞɖɌəɨ ɚɐəɚɜɚɐəɌ, ɚɍɧɣəɚɕ ɩɡɚ-

ɏɑəəɚɝɞɔ. Ƚ ɚɍɑɔɡ ɝɞɚɜɚə ɛɚ ɡɚɐɟ ɝɚɝɟɐɔɝɞɚ-

əɑɜɎəɧɡ ɛɟɣɖɚɎ əɑɝɖɚɗɨɖɚ ɗɔɘɠɚɟɓɗɚɎ ɐɚ 

14 4 ɘɘ ɝ ɝɚɡɜɌəɑəəɚɕ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɚɕ 

(1 ɍɌɗɗ). ȼɑɖɚɘɑəɐɚɎɌəɚ Ɏɧɛɚɗəɑəɔɑ ȾȬȻȭ. 

Ȼɜɔ ɗɌɍɚɜɌɞɚɜəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ: ɞɔ-

ɜɑɚɏɗɚɍɟɗɔə ð 18,3 əɏ/ɘɗ (0 ɍɌɗɗɚɎ), ȾȾȯ ð 

1,84 ɘȸȱɐ/ɗ (1 ɍɌɗɗ), ɝɎɚɍɚɐəɧɕ Ⱦ4 ð 21,6 

ɛɘɚɗɨ/ɘɗ, ɖɌɗɨɢɔɞɚəɔə ð 8,3 əɏ/ɗ. Ⱥɍɥɔɕ 

ɌəɌɗɔɓ ɖɜɚɎɔ ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɖɜɚɎɔ 

ð Ɏ ɛɜɑɐɑɗɌɡ ɜɑɠɑɜɑəɝəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ.  

Ȼɚ ɐɌəəɧɘ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ (ȾȬȻȭ): ɛɜɌɎɌɫ ɐɚɗɫ ð ɛɚɜɌɒɑəɔɑ ɖɗɑɞɚɖ 

ȯɪɜɞɗɫ (2 ɍɌɗɗɌ), ɛɚɐɚɓɜɑəɔɑ əɌ əɑɚɛɗɌɓɔɪ (3  

ȾɌɍɗɔɢɌ ʈ3.  ȸɌɞɜɔɢɌ ɖɚɜɜɑɗɫɢɔɕ ɛɌɜɌɘɑɞɜɚɎ ɤɖɌɗɧ McGill Thyroid Nodule 

Score ɛɜɔ ɜɌɖɑ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ əɌ ɚɝəɚɎɌəɔɔ ɜɌɝɣɑɞɌ ɖɚɩɠɠɔɢɔɑəɞɌ t ȶɑəɐɌɗɗɌ. 

 

ʂʨʠʪʝʨʠʠ h ʢʘʣʳ McGill Thyroid Nodule Score 

Kendall Tau Correlations (ʈʘʢ) 

MD pairwise deleted 

Marked correlations are significant at p <,05000 

Valid 

N 

Kendall 

Tau 
Z p-value 

p-exact 

1-tailed 

ɺʦʟʨʘʩʪ  60 ï0,001205 ï0,013602 0,989148 ---- 

ʇʘʣʴʧʠʨʫʝʤʳʡ ʫʟʝʣ ʑɾ  60    ---- 

ʋʨʦʚʝʥʴ ʊʊɻ  54 0,213192 2,276007 0,022846 ---- 

ʋʨʦʚʝʥʴ ʊɻ 45 0,029863 0,289208 0,772422 ---- 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʫʟʣʘ  60 0,336688 3,800851 0,000144 ---- 

ʕʭʦʛʝʥʥʦʩʪʴ  60 0,047541 0,536682 0,591487 ---- 

ʇʦʚʳʰʝʥʥʘʷ ʚʘʩʢʫʣʷʨʠʟʘʮʠʷ  60 0,151342 1,708485 0,087546 ---- 

ʌʦʨʤʘ çʚʳʩʦʪʘè > çh ʠʨʠʥʳè 60 0,088297 0,996780 0,318871 ---- 

ʂʘʣʴʮʠʬʠʢʘʮʠʷ: ʤʠʢʨʦʢʘʣʴʮʠʬʠʢʘʪʳ  60 0,404337 4,564532 0,000005 ---- 

ʂʘʣʴʮʠʬʠʢʘʮʠʷ: ʩʨʝʜʥʠʝ ʠ ʢʨʫʧʥʳʝ  60 0,342115 3,862118 0,000112 ---- 

ʋʚʝʣʠʯʝʥʠʝ ʫʟʣʘ ʑɾ ʥʘ 10% 60 ï0,029321 ï0,331005 0,740641 ---- 

ʋʚʝʣʠʯʝʥʠʝ ʫʟʣʘ ʑɾ ʥʘ 30%  60 0,330107 3,726551 0,000194 ---- 

ʃʠʤʬʘʜʝʥʦʧʘʪʠʷ  60 0,174257 1,967173 0,049163 ---- 

ʈʘʟʤʝʨ ʫʟʣʘ ʑɾ  60 0,084596 0,955003 0,339576 ---- 

ʇʦʨʘʞʝʥʠʝ ʢʣʝʪʦʢ ɻʶʨʪʣʝ  60 0,454062 5,125878 0,000000 ---- 

ʅʝʦʧʣʘʟʠʷ 60 0,258432 2,917424 0,003529 ---- 

ɸʪʠʧʠʷ  60 ï0,010019 ï0,113106 0,909947 ---- 

ʇʦʜʦʟʨʝʥʠʝ ʥʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴ 60    ---- 

ɺʦʟʨʘʩʪ  60 0,359416 4,057421 0,000050 ---- 

ʇʘʣʴʧʠʨʫʝʤʳʡ ʫʟʝʣ ʑɾ  60 0,284769 3,214737 0,001306 ---- 
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.   ȿȳȴ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, Ȯ-ɜɑɒɔɘ.  

Ɍ ð ɛɜɌɎɌɫ ɐɚɗɫ Ɏ ɛɚɛɑɜɑɣəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ, ɍ ð ɛɜɌɎɌɫ ɐɚɗɫ Ɏ ɛɜɚɐɚɗɨəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ: ɏɔɛɚɩɡɚɏɑəəɚɑ 

ɚɐəɚɜɚɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ (ɝɞɜɑɗɖɔ).   

Fig. 3.   Thyroid ultrasound, B -mode.  

a ð right lobe in transverse scan, b ð right lobe in longitudinal scan: hypoechogenic homogeneous mass with 

clear smooth contours (arrows).  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.   ȿȳȴ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, Ȯ-ɜɑɒɔɘ.   

Ɍ ð ɗɑɎɌɫ ɐɚɗɫ Ɏ ɛɚɛɑɜɑɣəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ, ɍ ð ɗɑɎɌɫ ɐɚɗɫ Ɏ ɛɜɚɐɚɗɨəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ: ɏɔɛɚɩɡɚɏɑəəɚɑ 

əɑɚɐəɚɜɚɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ  ɝ ɣɑɞɖɔɘɔ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɝ ɘɌɖɜɚɖɌɗɨɢɔɠɔɖɌɞɌɘɔ ɔ ɘɔɖɜɚɖɌɗɨɢɔ-

ɠɔɖɌɞɌɘɔ (ɝɞɜɑɗɖɔ).   

Fig. 4.   Thyroid ultrasound, B -mode.  

a ð left lobe in transverse scan, b ð left lobe in longitudin al scan: hypoechogenic heterogeneous mass with clear 

irregular contours with macrocalcifications and microcalcifications (arrows).  
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ɍɌɗɗɌ), ɛɜɔɓəɌɖɔ Ɍɞɔɛɔɔ (4 ɍɌɗɗɌ), ɛɚɐɚɓɜɑ-

əɔɑ əɌ ɘɌɗɔɏəɔɓɌɢɔɪ (7 ɍɌɗɗɚɎ). ȳɌɖɗɪɣɑ-

əɔɑ: ɠɚɗɗɔɖɟɗɫɜəɌɫ ɚɛɟɡɚɗɨ (ɌɞɔɛɔɣəɌɫ Ɍɐɑ-

əɚɘɌ ɔɓ ɖɗɑɞɚɖ ȯɪɜɞɗɫ? Ȼɚɐɚɓɜɑəɔɑ əɌ ɠɚɗ-

ɗɔɖɟɗɫɜəɧɕ ɜɌɖ?) Bethesda IV-V. ȷɑɎɌɫ ɐɚɗɫ 

ð ɛɚɜɌɒɑəɔɑ ɖɗɑɞɚɖ ȯɪɜɞɗɫ (2 ɍɌɗɗɌ), ɛɚɐɚ-

ɓɜɑəɔɑ əɌ əɑɚɛɗɌɓɔɪ (3 ɍɌɗɗɌ), ɛɜɔɓəɌɖɔ 

Ɍɞɔɛɔɔ(4 ɍɌɗɗɌ), ɛɚɐɚɓɜɑəɔɫ əɌ ɘɌɗɔɏəɔɓɌ-

ɢɔɪ əɑɞ (0 ɍɌɗɗɚɎ). ȳɌɖɗɪɣɑəɔɑ: ɠɚɗɗɔɖɟ-

ɗɫɜəɌɫ ɚɛɟɡɚɗɨ (ɌɐɑəɚɘɌ?) Bethesda IV.  

Ȼɜɔ ɛɚɐɝɣɑɞɌɡ ɛɚ ɤɖɌɗɑ McGill Thyroid 

Nodule Score: ɟɓɑɗ ɛɜɌɎɚɕ ɐɚɗɔ ð 23 ɍɌɗɗɌ 

(ɜɔɝɖ ɘɌɗɔɏəɔɓɌɢɔɔ >95%): ɖɗɔəɔɣɑɝɖɔɑ ɔ 

ɗɌɍɚɜɌɞɚɜəɧɑ ɛɜɔɓəɌɖɔ ð 2 ɍɌɗɗɌ, ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɧɑ ɛɜɔɓəɌɖɔ ð 5 ɍɌɗɗɚɎ, ɢɔɞɚɗɚɏɔɣɑɝɖɔɑ 

ɛɜɔɓəɌɖɔ ð 16 ɍɌɗɗɚɎ. ȿɓɑɗ ɗɑɎɚɕ ɐɚɗɔ ð 21 

ɍɌɗɗ (ɜɔɝɖ ɘɌɗɔɏəɔɓɌɢɔɔ 92%): ɖɗɔəɔɣɑɝɖɔɑ 

ɔ ɗɌɍɚɜɌɞɚɜəɧɑ ɛɜɔɓəɌɖɔ ð 2 ɍɌɗɗɌ, ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ ð 10 ɍɌɗɗɚɎ, ɢɔɞɚɗɚɏɔɣɑ-

ɝɖɔɑ ɛɜɔɓəɌɖɔ ð 9 ɍɌɗɗɚɎ.  

ȺɛɑɜɌɢɔɫ (ɞɔɜɑɚɔɐɩɖɞɚɘɔɫ). ȶɚɒəɧɕ 

ɜɌɓɜɑɓ əɌɐ ɫɜɑɘəɚɕ Ɏɧɜɑɓɖɚɕ. Ȼɜɔ ɜɑɎɔɓɔɔ 

ɥɔɞɚɎɔɐəɌɫ ɒɑɗɑɓɌ ɟɎɑɗɔɣɑəɌ əɑɓəɌɣɔɞɑɗɨ-

əɚ. Ȯ ɝɜɑɐəɑɘ ɝɑɏɘɑəɞɑ ɗɑɎɚɕ ɐɚɗɔ ɟɓɑɗ ɖɌ-

ɘɑəɔɝɞɚɕ ɛɗɚɞəɚɝɞɔ (2 ɍɌɗɗɌ) ɐɔɌɘɑɞɜɚɘ ɐɚ 

15 ɘɘ, Ɏɧɡɚɐɫɥɔɕ əɌ ɖɌɛɝɟɗɟ ɒɑɗɑɓɧ. Ȯ 

ɛɜɌɎɚɕ ɐɚɗɑ ɩɗɌɝɞɔɣəɧɕ ɟɓɑɗ (0 ɍɌɗɗɚɎ) ɐɚ 20 

ɘɘ Ɏ ɐɔɌɘɑɞɜɑ. Ȼɑɜɑɤɑɑɖ ɜɌɝɝɑɣɑə. ȷɑɎɌɫ 

ɐɚɗɫ ɎɧɐɑɗɑəɌ ɝ ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɎɚɓɎɜɌɞəɚɏɚ 

əɑɜɎɌ ɔ ɚɖɚɗɚɥɔɞɚɎɔɐəɧɡ ɒɑɗɑɓ, ɟɐɌɗɑəɌ 

ɛɚɗəɚɝɞɨɪ. ȹɌ ɜɌɓɜɑɓɑ ɟɓɑɗ ɛɗɚɞəɧɕ, ɞɖɌəɨ 

əɑ ɎɧɍɟɡɌɑɞ, ɒɑɗɞɚɏɚ ɢɎɑɞɌ, ɝ ɖɌɗɨɢɔɠɔɢɔ-

ɜɚɎɌəəɚɕ ɖɌɛɝɟɗɚɕ ɍɑɗɚɏɚ ɢɎɑɞɌ. ȳɌɞɑɘ ɛɜɌ-

ɎɌɫ ɐɚɗɫ ɎɧɎɑɐɑəɌ Ɏ ɜɌəɟ, ɎɧɐɑɗɑəɌ ɔ ɟɐɌɗɑ-

əɌ ɛɚɗəɚɝɞɨɪ (ɜɔɝ. 5).  Ȼɜɔ ɜɑɎɔɓɔɔ ɛɜɑɞɜɌ-

ɡɑɌɗɨəɚɕ ɖɗɑɞɣɌɞɖɔ ɚɍəɌɜɟɒɑəɧ 2 ɗɔɘɠɚɟɓ-

ɗɌ, ɛɜɚɔɓɎɑɐɑəɚ ɟɐɌɗɑəɔɑ ɖɗɑɞɣɌɞɖɔ ɤɑɔ ɝ 

ɗɔɘɠɚɟɓɗɌɘɔ 6 ɖɚɗɗɑɖɞɚɜɌ. Ȼɚɝɗɚɕəɧɕ ɤɚɎ 

ɜɌəɧ.  

ȻɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ: 1. 

ȷɑɎɌɫ ɐɚɗɫ ð əɑɔəɖɌɛɝɟɗɔɜɚɎɌəəɧɕ ɛɌɛɔɗ-

ɗɫɜəɧɕ ɜɌɖ ɝ ɛɜɚɜɌɝɞɌəɔɑɘ Ɏ ɚɖɜɟɒɌɪɥɔɑ 

ɘɫɏɖɔɑ ɞɖɌəɔ. 2. ȻɜɌɎɌɫ ɐɚɗɫ ð ɠɚɗɗɔɖɟɗɫɜ-

əɌɫ ɚɛɟɡɚɗɨ əɑɚɛɜɑɐɑɗɑəəɚɏɚ ɓɗɚɖɌɣɑɝɞɎɑə-

əɚɏɚ ɛɚɞɑəɢɔɌɗɌ. 3. ȷɔɘɠɌɞɔɣɑɝɖɔɕ ɟɓɑɗ ɝ 

ɘɑɞɌɝɞɌɓɚɘ ɛɌɛɔɗɗɫɜəɚɏɚ ɜɌɖɌ. ȳɌɖɗɪɣɑəɔɑ: 

ɛɌɛɔɗɗɫɜəɧɕ ɜɌɖ, ɖɗɌɝɝɔɣɑɝɖɔɕ ɎɌɜɔɌəɞ 

(ɟɓɑɗ ɐɚ 2 ɝɘ) Ƚ73, ɜȾ3.ɜN1ȸ0.  

ȺɢɑəɖɌ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ 

ɛɚɓɎɚɗɔɗɌ ɍɚɗɑɑ ɛɜɌɎɔɗɨəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɟɪ ɝɞɜɟɖɞɟɜɟ ɟɓɗɌ Ɏ ɗɑɎɚɕ ɐɚ-

ɗɑ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, ɣɞɚ ɛɚɐɞɎɑɜɐɔɗɚɝɨ 

ɓɌɞɑɘ ɛɜɔ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȽɚɎɜɑɘɑəəɧɕ ɟɜɚɎɑəɨ ɜɌɓɎɔɞɔɫ ɘɑɐɔ-

ɢɔəɝɖɔɡ ɞɑɡəɚɗɚɏɔɕ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɗɫɞɨ ɚɣɌ-

ɏɚɎɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɑ əɌ 

ɜɌəəɔɡ ɝɜɚɖɌɡ. ȹɚ ɍɚɗɑɑ ɎɌɒəɚɕ ɓɌɐɌɣɑɕ, 

ɚɛɜɑɐɑɗɫɪɥɑɕ ɗɑɣɑɍəɟɪ ɞɌɖɞɔɖɟ, ɫɎɗɫɑɞɝɫ 

ɐɚɝɞɚɎɑɜəɌɫ ɚɢɑəɖɌ ɘɚɜɠɚɗɚɏɔɔ ɚɣɌɏɚɎɚɏɚ 

ɚɍɜɌɓɚɎɌəɔɫ. ȽɟɥɑɝɞɎɟɪɥɔɑ ɘɑɞɚɐɔɖɔ ɔ 

ɞɑɡəɚɗɚɏɔɔ ɛɚɓɎɚɗɫɪɞ ɩɞɚ ɐɑɗɌɞɨ ɝ Ɏɧɝɚɖɚɕ 

ɐɚɝɞɚɎɑɜəɚɝɞɨɪ, ɛɜɔɚɜɔɞɑɞ ɛɜɔəɌɐɗɑɒɔɞ 

ɢɔɞɚɗɚɏɔɣɑɝɖɚɘɟ ɔɝɝɗɑɐɚɎɌəɔɪ. ȾȬȻȭ ɫɎɗɫ-

ɑɞɝɫ ɓɌɎɑɜɤɌɪɥɔɘ ɩɞɌɛɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɟɓ-

ɗɚɎ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, ɔɘɑɪɥɔɡ ɛɜɔɓəɌɖɔ 

ɠɚɜɘɔɜɚɎɌəɔɫ ɚɛɟɡɚɗɔ. ȽɚɏɗɌɝəɚ ɛɚɝɗɑɐəɔɘ 

ɜɑɖɚɘɑəɐɌɢɔɫɘ, ɛɚɖɌɓɌəɔɫ ɖ ȾȬȻȭ ɐɚɗɒəɧ 

ɠɚɜɘɔɜɚɎɌɞɨɝɫ əɌ ɚɝəɚɎɌəɔɔ ɖɚɘɛɗɑɖɝɌ 

ɌəɌɘəɑɝɞɔɣɑɝɖɔɡ, ɗɌɍɚɜɌɞɚɜəɧɡ ɐɌəəɧɡ ɔ 

ɜɑɓɟɗɨɞɌɞɚɎ ȿȳȴ. Ⱥɐəɔɘ ɔɓ ɎɌɜɔɌəɞɚɎ ɞɌɖɚɕ 

ɖɚɘɛɗɑɖɝəɚɕ ɝɔɝɞɑɘɧ ɫɎɗɫɑɞɝɫ ɤɖɌɗɌ McGill 

Thyroid Nodule Score, ɖɚɞɚɜɌɫ ɚɞɗɔɣɌɑɞɝɫ ɚɞ 

ɟɓɖɚɛɜɚɠɔɗɨəɧɡ ɝɔɝɞɑɘ TI-RADS ɔ Bethesda 

ɤɔɜɚɞɚɕ ɚɡɎɌɞɌ ɍɚɗɨɤɚɏɚ ɣɔɝɗɌ ɐɌəəɧɡ, ɐɚ-

ɛɚɗəɫɪɥɔɡ ɐɜɟɏ ɐɜɟɏɌ. ȰɔɌɏəɚɝɞɔɣɑɝɖɚɑ 

ɓəɌɣɑəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ Ɏ ɤɖɌɗɑ 

əɑɚɐəɚɓəɌɣəɚ ɔ ɘɚɒɑɞ ɞɜɌɖɞɚɎɌɞɨɝɫ ɛɚ-

ɜɌɓəɚɘɟ. ȴɓ ɤɔɜɚɖɚɏɚ ɛɑɜɑɣəɫ ȿȳ-

ɛɜɔɓəɌɖɚɎ, ɚɢɑəɔɎɌɑɘɧɡ ɝ ɛɚɓɔɢɔɔ ɝɞɜɌɞɔ-

ɠɔɖɌɢɔɚəəɧɡ ɝɔɝɞɑɘ (RSS), Ɏɧɐɑɗɫɪɞ ɟɝɗɚɎ-

əɚ çɘɌɗɧɑè ɔ çɍɚɗɨɤɔɑè. Ⱥəɔ ɔɘɑɪɞ ɜɌɓɗɔɣ-

əɧɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ Ɏɑɝ ɛɜɔ ɜɌɓɗɔɣəɚɕ 

ɚɣɌɏɚɎɚɕ ɛɌɞɚɗɚɏɔɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ȴɡ 

ɛɜɔɝɟɞɝɞɎɔɑ Ɏ ɖɚɗɗɚɔɐəɧɡ ɟɓɗɌɡ ɔ ɚɛɟɡɚɗɫɡ 

ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɓɌ-

ɝɞɌɎɗɫɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɚ ɛɚɐɡɚɐɔɞɨ ɖ 

ɔɡ ɚɢɑəɖɑ. Ȯ ɝɛɚɜəɧɡ ɔ əɑɚɛɜɑɐɑɗɑəəɧɡ ɝɔ-

ɞɟɌɢɔɫɡ ɓəɌɣɑəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ 

ɎɚɓɜɌɝɞɌɑɞ, ɛɚɝɖɚɗɨɖɟ əɑɔəɎɌɓɔɎəɚɝɞɨ ɘɑɞɚ-

ɐɌ ɔ əɚɎɧɑ ɚɛɢɔɔ (ɩɗɌɝɞɚɏɜɌɠɔɫ, ɐɚɛɛɗɑɜ) 

ɜɌɝɤɔɜɫɪɞ ɐɔɌɛɌɓɚə ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓ-

ɘɚɒəɚɝɞɑɕ.  

Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ 

ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɎɌɜɔɌəɞɌɡ 

ɟɓɗɚɎɚɕ ɛɌɞɚɗɚɏɔɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɤɖɌɗɧ 

McGill Thyroid Nodule Score ɤɔɜɚɖɚ ɎɌɜɨɔɜɟ-

ɑɞɝɫ. Ȼɜɔ ɠɚɗɗɔɖɟɗɫɜəɚɘ ɖɚɗɗɚɔɐəɚɘ ɓɚɍɑ Ɏ 

Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ ɚɝəɚɎəɚɑ ɓəɌɣɑəɔɑ ɔɘɑɪɞ 

ɖɗɔəɔɣɑɝɖɔɑ ɔ ɗɌɍɚɜɌɞɚɜəɧɑ ɛɜɔɓəɌɖɔ, ɔɓ 

ɖɚɞɚɜɧɡ əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧ ɜɌɓɘɑɜɧ (ɝɜɑɐəɫɫ 

ɖɚɜɜɑɗɫɢɔɫ) ɔ ɛɌɗɨɛɔɜɟɑɘɚɝɞɨ ɖɜɟɛəɧɡ ɟɓ-

ɗɚɎ. ȿȳȴ-ɛɜɔɓəɌɖɔ ɞɌɖɒɑ ɛɚɖɌɓɌɗɔ ɝɎɚɪ 

ɓəɌɣɔɘɚɝɞɨ, Ɏ ɣɌɝɞəɚɝɞɔ ɛɜɔɓəɌɖ çɖɌɗɨɢɔ-

ɠɔɖɌɢɔɫè, ɡɚɞɫ ɖɚɜɜɑɗɫɢɔɫ ɝ ɐɔɌɏəɚɓɚɘ ɍɧɗɌ 

ɝɗɌɍɚɕ. Ȼɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɚɛɟɡɚɗɑɕ ɥɔɞɚɎɔɐ-

əɚɕ ɒɑɗɑɓɧ ɍɚɗɨɤɑɑ ɓəɌɣɑəɔɑ ɔɘɑɗɔ ɟɒɑ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ, Ɍ ɖɗɔəɔɣɑɝɖɔɑ 

ɛɜɔɓəɌɖɔ ɔɘɑɗɔ ɘɑəɨɤɑɑ ɓəɌɣɑəɔɑ, ɓɌ ɔɝ-

ɖɗɪɣɑəɔɑɘ ɛɗɚɞəɚɕ çɖɚəɝɔɝɞɑəɢɔɔè ɛɜɔ 

ɛɌɗɨɛɌɢɔɔ (ɝɗɌɍɌɫ ɖɚɜɜɑɗɫɢɔɫ), ɍɗɔɓɖɔɑ ɛɌ-

ɜɌɘɑɞɜɧ ɔɘɑɗɔ ɐɌəəɧɑ ɘɚɜɠɚɗɚɏɔɔ. Ȯ ɏɜɟɛ-

ɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɖɚɘ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ 

əɌɜɫɐɟ ɝ ɛɌɜɌɘɑɞɜɌɘɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɚɐəɔɘɔ ɔɓ ɎɌɒəɑɕɤɔɡ ɚɖɌɓɌɗɔɝɨ 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ  çɎɧɝɚɞɌè > çɤɔɜɔ- 
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əɧè ɔ çɘɔɖɜɚɖɌɗɨɢɔɠɔɖɌɞɧè. ȴɝɛɚɗɨɓɚɎɌəɔɑ 

ɛɚɗɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ɤɖɌɗɧ McGill Thyroid 

Nodule Score ɛɚɓɎɚɗɫɑɞ Ɏ ɝɗɚɒəɧɡ ɔ əɑɫɝəɧɡ 

ɝɗɟɣɌɫɡ ɛɜɔɡɚɐɔɞɨ ɖ Ɏɑɜəɚɘɟ ɓɌɖɗɪɣɑəɔɪ ɓɌ 

ɝɣɑɞ ɟɣɑɞɌ ɘəɚɏɔɡ ɛɜɔɓəɌɖɚɎ ɔ ɛɚɖɌɓɌɞɑɗɑɕ, 

ɔɓ ɖɚɞɚɜɧɡ ɐɌəəɧɑ ȿȳȴ ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ 

ɎɌɒəɧɘɔ.   

ȳɌɖɗɪɣɑəɔɑ. 

ɄɖɌɗɌ McGill Thyroid Nodule Score ɚɞ-

ɗɔɣɌɑɞɝɫ ɚɞ ɟɓɖɚɛɜɚɠɔɗɨəɧɡ ɝɔɝɞɑɘ TI-RADS 

ɔ Bethesda ɤɔɜɚɞɚɕ ɚɡɎɌɞɌ ɍɚɗɨɤɚɏɚ ɣɔɝɗɌ 

ɐɌəəɧɡ, ɐɚɛɚɗəɫɪɥɔɡ ɐɜɟɏ ɐɜɟɏɌ. ȳəɌɣɑəɔɑ 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ Ɏ ɤɖɌɗɑ ɔɘɑɑɞ 

ɜɌɓɗɔɣəɧɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ Ɏɑɝ ɛɜɔ ɜɌɓɗɔɣ-

əɚɕ ɚɣɌɏɚɎɚɕ ɛɌɞɚɗɚɏɔɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. 

ȴɡ ɛɜɔɝɟɞɝɞɎɔɑ Ɏ ɖɚɗɗɚɔɐəɧɡ ɟɓɗɌɡ ɔ ɚɛɟɡɚ-

ɗɫɡ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ 

ɓɌɝɞɌɎɗɫɑɞ ɎɓɎɑɤɑəəɚ ɛɚɐɡɚɐɔɞɨ ɖ ɔɡ ɚɢɑə-

ɖɑ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȼɔɝ. 5.      ɀɚɞɚɏɜɌɠɔɔ. 

Ɍ ð ȸɌɖɜɚɛɜɑɛɌɜɌɞ ɛɜɌɎɚɕ ɐɚɗɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ȻɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ: ɌɐɑəɚɘɌ ɛɜɌ-

Ɏɚɕ ɐɚɗɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. 

ɍ ð ȸɌɖɜɚɛɜɑɛɌɜɌɞ ɗɑɎɚɕ ɐɚɗɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ȻɌɛɔɗɗɫɜəɧɕ ɜɌɖ ɗɑɎɚɕ ɐɚɗɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ 

ɜȾ3ɜN1ȸ0.  

Fig. 5.   Photos.  

Ɍ ð Gross specimen of the right lobe of the thyroid gland. Pathomorphologic conclusion: adenoma of the right 

lobe of the thyroid gland.  

b ð Gross specimen of the left lobe of the thyroid gland. Papillary cancer of the left thyroid lobe pT3pN1M0.   
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ȮȺȳȸȺȲȹȺȽȾȴ ȽȺȮȼȱȸȱȹȹɇɁ ȸȱȾȺȰȺȮ ȮȴȳȿȬȷȴȳȬɂȴȴ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ ȴ 

ȻȼȱȰȺȻȱȼȬɂȴȺȹȹȺȸ ȻȷȬȹȴȼȺȮȬȹȴȴ ȾȱȾȼȬȰɇ ɀȬȷȷȺ 

 

Хасанова К.А.1,2, Терновой С.К.2,3, Абрамян М.А.1,4 
 

1 ð ȯȭȿȳ ɏ. ȸɚɝɖɎɧ çȸɚɜɚɓɚɎɝɖɌɫ ɐɑɞɝɖɌɫ ɏɚɜɚɐɝɖɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ Ȱȳȸè. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 ð ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸɚɝɖɚɎɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ.  

ȴ. ȸ. ȽɑɣɑəɚɎɌ ȸȳ ȼɀ (ȽɑɣɑəɚɎɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ). ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

3 ð ȴəɝɞɔɞɟɞ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɐɔɚɗɚɏɔɔ ɔɘ. Ȭ.ȷ. ȸɫɝəɔɖɚɎɌ, ɀȯȭȿ çȹȸȴɂ ɖɌɜɐɔɚɗɚɏɔɔè ȸȳ ȼɀ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

4 ð ɀȯȬȺȿ ȮȺ çȼɚɝɝɔɕɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɐɜɟɒɍɧ əɌɜɚɐɚɎè. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ, ȶȾ ɔ ȸȼȾ ɝɑɜɐ-

ɢɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɗɌəɔɜɚɎɌəɔɔ ɞɑɞɜɌɐɧ ɀɌɗɗɚ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 85 ɐɑɞɑɕ ɝ Ɏɡɚɐɫɥɔɘ ɖɗɔəɔɣɑɝɖɔɘ 

ɐɔɌɏəɚɓɚɘ ð ɞɑɞɜɌɐɌ ɀɌɗɗɚ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ 8,1 (3.4; 8.1) ɘɑɝɫ-

ɢɑɎ. Ȯɝɑɘ ɐɑɞɫɘ ɛɜɚɎɑɐɑəɌ ɞɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɉɁȺ-ȶȯ, 72 ð ȶȾ ɝɑɜɐɢɌ, 36 ð ȸȼȾ ɝɑɜɐ-

ɢɌ, 52 ð ɛɜɫɘɌɫ ɌəɏɔɚɏɜɌɠɔɫ (ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɔɗɔ Ɏ ɜɌɘɖɌɡ Ɏɧɛɚɗəɑəɔɫ ɩəɐɚɎɌɝɖɟɗɫɜəɚɏɚ 

ɩɞɌɛɌ ɖɚɜɜɑɖɢɔɔ ɛɚɜɚɖɌ). Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɉɁȺ-ȶȯ, ȶȾ ɔ ȸȼȾ ɝɑɜɐɢɌ ɚɢɑəɔɎɌɗɔɝɨ Ɏɚɓɘɚɒəɚɝɞɔ 

ɖɌɒɐɚɏɚ ɘɑɞɚɐɌ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɡɔɜɟɜɏɔɣɑɝɖɔ ɎɌɒəɧɡ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɌəɚɘɌɗɔɕ: ɐɚɛɚɗəɔɞɑɗɨ-

əɧɡ ɔɝɞɚɣəɔɖɚɎ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, ɛɜɌɎɚɗɑɒɌɥɑɕ ɐɟɏɔ Ɍɚɜɞɧ, ɌɍɑɜɜɌəɞəɚɕ ɛɚɐɖɗɪ-

ɣɔɣəɚɕ Ɍɜɞɑɜɔɔ, ɌəɚɘɌɗɔɕ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, Ɏɑəɚɓəɚɏɚ ɎɚɓɎɜɌɞɌ ɔ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ. Ȯɝɑ 

ɜɑɓɟɗɨɞɌɞɧ ɝɚɛɚɝɞɌɎɗɫɗɔɝɨ ɝ ɐɌəəɧɘɔ ɛɜɫɘɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɔ/ɔɗɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɘɔ ɛɚɖɌ-

ɓɌɞɑɗɫɘɔ. ȴəɞɑɜɎɌɗ ɘɑɒɐɟ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ, ȶȾ ɔ/ɔɗɔ ȸȼȾ ɝɑɜɐɢɌ ɔ ɛɜɚɎɑɐɑəəɚɕ Ȭȯ 

ɗɔɍɚ ɚɞɖɜɧɞɧɘ ɡɔɜɟɜɏɔɣɑɝɖɔɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ ɍɧɗ ɘɑəɑɑ 10 ɐəɑɕ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯɝɑ ɞɜɔ ɘɑɞɚɐɌ ɛɚɖɌɓɌɗɔ 100% ɞɚɣəɚɝɞɨ Ɏ ɛɚɝɞɌəɚɎɖɑ ɐɔɌɏəɚɓɌ ɞɑɞɜɌɐɧ 

ɀɌɗɗɚ ɟ ɐɑɞɑɕ. ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɚ ɟɝɞɟɛɌɗɌ ȶȾ ɝɑɜɐɢɌ Ɏ ɚɛɜɑɐɑɗɑəɔɔ əɌɗɔɣɔɫ ɍɚɗɨɤɔɡ Ɍɚɜɞɚɗɑɏɚɣəɧɡ ɖɚɗɗɌɞɑɜɌɗɨəɧɡ Ɍɜɞɑ-

ɜɔɕ (p=0,001). Ȯ ɐɔɌɏəɚɝɞɔɖɑ ɌəɚɘɌɗɔɕ ɐɟɏɔ Ɍɚɜɞɧ ɔ ɑɑ ɎɑɞɎɑɕ, Ɏɑəɚɓəɚɏɚ ɎɚɓɎɜɌɞɌ, ɗɑɏɚɣəɧɡ 

Ɍɜɞɑɜɔɕ ɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ ɍɧɗɌ ɞɌɖɒɑ əɔɒɑ ɣɑɘ ɟ ȶȾ ɔ 

ȸȼȾ (p>0,005). ȾɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɘɑɞɚɐɔɖɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɌəɚɘɌɗɔɕ ɐɟɏɔ Ɍɚɜɞɧ ɔ ɑɑ ɎɑɞɎɑɕ, ɗɑ-

ɏɚɣəɧɡ Ɍɜɞɑɜɔɕ, Ɏɑəɚɓəɚɏɚ ɎɚɓɎɜɌɞɌ ɔ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔɝɞɚɣəɔɖɚɎ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɝəɌɍɒɑəɔɫ 

ɔɘɑɗɔ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ (98-100%).  

Ⱥɍɝɟɒɐɑəɔɑ. ȮɧɝɚɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔ ɤɔɜɚɖɚɑ ɛɜɔɘɑəɑəɔɑ ɉɁȺ-ȶȯ, ȶȾ ɔ ȸȼȾ ɝɑɜɐɢɌ 

Ɏ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɑ ɞɑɞɜɌɐɧ ɀɌɗɗɚ ɟ ɐɑɞɑɕ ɔ ɚɞɝɟɞɝɞɎɔɑ ɟəɔɠɔɢɔɜɚɎɌəəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ 

ɌɗɏɚɜɔɞɘɌ ɚɛɜɑɐɑɗɫɪɞ ɌɖɞɟɌɗɨəɚɝɞɨ ɝɜɌɎəɑəɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ əɑɔəɎɌɓɔɎəɧɡ ɘɑɞɚɐɚɎ ɖɌɜɐɔɚ-

ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɗɌəɔɜɚɎɌəɔɔ ɖɚɜɜɑɖɢɔɔ ɐɌəəɚɏɚ ȮȻȽ. Ƚ ɟɣɑɞɚɘ ɜɌɓɎɔɞɔɫ 

ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ, ɝɟɥɑɝɞɎɟɪɞ ɜɌɓɗɔɣəɧɑ ɞɚɣɖɔ ɓɜɑəɔɫ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ ɜɟɞɔəəɚɏɚ 

ɛɜɔɘɑəɑəɔɫ ɖɌɖ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ, ɞɌɖ ɔ ɛɜɫɘɚɕ Ȭȯ. ȼɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəəɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ ɛɚ ɝɜɌɎəɑəɔɪ Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɑɞɚɐɚɎ ɖɌɜɐɔɚɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ɚɢɑəɖɑ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɜɔɝ-

ɖɚɎ ɟ ɐɑɞɑɕ ɝ ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ (Ⱦɀ) əɑɘəɚɏɚɣɔɝɗɑəəɧ ɔ əɑɚɐəɚɓəɌɣəɧ. Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ əɌ ɐɚɝɞɌɞɚɣəɚɘ ɖɚɗɔɣɑɝɞɎɑ ɘɌɞɑɜɔɌɗɌ ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ Ɏɚɓɘɚɒəɚɝɞɑɕ Ɏɝɑɡ əɑɔəɎɌɓɔɎəɧɡ 

ɘɑɞɚɐɚɎ (ɉɁȺ-ȶȯ, ȶȾ ɝɑɜɐɢɌ ɔ ɖɌɜɐɔɚ-ȸȼȾ) Ɏ ɚɢɑəɖɑ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɜɔɝɖɚɎ ɟ ɐɑɞɑɕ ɝ Ⱦɀ ɐɚ ɏɚɐɌ 

ɔ ɘɗɌɐɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ Ɏ ɜɌɘɖɌɡ ɛɑɜɎɔɣəɚɏɚ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ. 

ȳɌɖɗɪɣɑəɔɑ. ɉɁȺ-ȶȯ ɚɝɞɌɑɞɝɫ ɛɑɜɎɚɚɣɑɜɑɐəɧɘ ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɞɑɞɜɌɐɧ ɀɌɗɗɚ ɟ ɐɑɞɑɕ, əɚ əɑ ɘɚɒɑɞ ɝɣɔɞɌɞɨɝɫ ɚɖɚəɣɌɞɑɗɨəɚɕ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɕ ɘɑɞɚɐɔɖɚɕ, Ɏ Ɏɔɐɟ ɚɏɜɌəɔɣɑəɔɕ Ɏ ɚɢɑəɖɑ ɝɚɣɑɞɌəəɧɡ, ɡɔɜɟɜɏɔɣɑɝɖɔ ɎɌɒəɧɡ, ɩɖɝɞɜɌɖɌɜ-

ɐɔɌɗɨəɧɡ ɌəɚɘɌɗɔɕ. ȶȾ ɝɑɜɐɢɌ ɛɚɖɌɓɌɗɌ ɝɑɍɫ ɎɧɝɚɖɚɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ Ɏ ɚɢɑəɖɑ ɖɗɔəɔɣɑ-

ɝɖɔ ɎɌɒəɧɡ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ ɔ ɘɚ-

ɒɑɞ ɍɧɞɨ ɚɖɚəɣɌɞɑɗɨəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ Ɏ ɛɗɌəɔɜɚɎɌəɔɔ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ ɛɚɜɚɖɌ. ȸȼȾ 

ɝɑɜɐɢɌ ɞɌɖɒɑ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ Ɏɝɪ əɑɚɍɡɚɐɔɘɟɪ ɔəɠɚɜɘɌɢɔɪ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ ɞɑɞɜɌɐɧ ɀɌɗɗɚ, ɚɐəɌɖɚ ɐɗɔɞɑɗɨəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɑ ɛɜɑɍɧɎɌ-

əɔɑ ɛɌɢɔɑəɞɚɎ Ɏ əɌɜɖɚɓɑ ɞɜɑɍɟɪɞ ɝɞɜɚɏɚɏɚ ɚɍɚɝəɚɎɌəɔɫ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ȸȼȾ ɛɜɔ 
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ɟ ɜɑɍɑəɖɌ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ ɎɎɑɐɑəɔɪ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ. 
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urpose.  To evaluate the potential of transthora cic TTE, CT and MRI of the heart in the di-

agnosis and preoperative planning of tetralogy of Fallot (TF).    

Materials and Methods.  The study comprised 85 children with an incoming clinical diag-

nosis of tetralogy of Fallot. The average age of the patients w as 8.1 (3.4; 8.1) months. All 

children underwent TTE, 72 ð cardiac CT, 36 ð cardiac MRI, 52 ð conventional angiography. The ca-

pabilities of TTE, Cardiac CT and MRI in identifying surgically important concomitant anomalies 

were assessed: additional sources of pulmonary circulation, right sided aortic arch, aberrant subcla-

vian artery, anomalies of the coronary arteries, venous return and pulmonary arteries. All results 

were compared with conventional angiography data and/or intraoperative indicators. The inte rval 

between TTE, CT and/or MRI of the heart and the performed conventional angiography or open sur-

gery was less than 10 days.  

 Results.  All three methods showed 100% accuracy in diagnosing tetralogy of Fallot in chil-

dren. TTE was statistically significan tly inferior to cardiac CT in determining the presence of large 

aortopulmonary collateral arteries in patients with TF (p=0.001). In the diagnosis of anomalies of the 

aortic arch and its branches, venous return, pulmonary arteries and coronary arteries, th e diagnos-

tic accuracy of the method was also lower than that of CT and MRI (p>0.005). Tomographic tech-

niques in determining anomalies of the aortic arch and its branches, pulmonary arteries, venous re-

turn and additional sources of pulmonary blood supply ha d very high rates of diagnostic efficiency 

(98-100%).   

 Discussion.  The high efficiency and wide application of TTE, CT and MRI of the heart in the 

comprehensive assessment of tetralogy of Fallot in children and the lack of a unified diagnostic algo-

rithm d etermine the relevance of comparing the capabilities of non -invasive methods of cardiac imag-

ing in preoperative planning for the correction of this congenital heart defect. Taking into account the 

development of the transthoracic echocardiography method, t here are different points of view on the 

need for routine use of both tomographic techniques and conventional angiography. The results of 

studies comparing the capabilities of cardiac imaging methods in assessing surgical risks in children 

with tetralogy o f Fallot are few and ambiguous. In this study, using a sufficient amount of material, 

we assessed the capabilities of all non -invasive methods (TTE, cardiac CT and cardio -MRI) in as-

sessing surgical risks in children with tetralogy of Fallot up to one year old and in the younger age 

group as part of primary preoperative planning.  

 Conclusion.  TTE is the primary method in diagnosing tetralogy of Fallot in children, but can-

not be considered the final preoperative diagnostic technique, due to limitations in the  assessment of 

combined, surgically important, extracardiac anomalies. Cardiac CT is highly effective in assessing 

important associated anatomical features in patients with   tetralogy  of Fallot and can be   a definitive  
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tool in planning surgical correcti on. Cardiac MRI allows to obtain all the necessary information for 

planning surgical treatment of tetralogy of Fallot, however, the duration of the study and the long 

stay of patients under anesthesia require strict justification for the feasibility of usi ng MRI, provided 

that the child has no contraindications to the administration of radiopaque contrast agents and 

there is the technical ability to perform cardiac CT in the clinic.   

 

Keywords: tetralogy of Fallot, TOF, cardiac CT, TTE, cardiac MRI, childre n, congenital heart 

disease, conventional angiography, pulmonary artery.  
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ȾɑɞɜɌɐɌ ɀɌɗɗɚ (Ⱦɀ) ɫɎɗɫɑɞɝɫ 

Ɏɞɚɜɚɕ ɛɚ ɣɌɝɞɚɞɑ ɝɗɚɒəɚɕ Ɏɜɚɒ-

ɐɑəəɚɕ ɝɑɜɐɑɣəɚɕ ɌəɚɘɌɗɔɑɕ ɔ ɝɚ-

ɝɞɌɎɗɫɑɞ 7-10% ɚɞ Ɏɝɑɡ Ɏɜɚɒɐɑə-

əɧɡ ɛɚɜɚɖɚɎ ɝɑɜɐɢɌ (ȮȻȽ) ɝ ɣɌɝɞɚ-

ɞɚɕ ɎɝɞɜɑɣɌɑɘɚɝɞɔ 0,5 əɌ 10000 ɒɔɎɚɜɚɒ-

ɐɑəəɧɡ ɐɑɞɑɕ [1]. Ƚɜɑɐɔ ȮȻȽ, ɞɜɑɍɟɪɥɔɡ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ Ɏ ɘɗɌɐɑəɣɑɝɖɚɘ Ɏɚɓ-

ɜɌɝɞɑ əɌ ɐɚɗɪ Ⱦɀ ɛɜɔɡɚɐɔɞɝɫ 15%. ȭɑɓ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ ɛɚɜɚɖɌ ɝɘɑɜɞəɚɝɞɨ 

ɐɑɞɑɕ ɝ Ⱦɀ Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɚɏɚ ɏɚɐɌ ɒɔɓəɔ ɝɚ-

ɝɞɌɎɗɫɑɞ 33%, ɖ 3-ɘ ɏɚɐɌɘ ð ɐɚ 50%, ɖ 10 ɏɚ-

ɐɌɘ ð 70%, ɖ 40 ɏɚɐɌɘ ɒɔɓəɔ ð 95% [2]. ȰɎɌ-

ɐɢɌɞɔɛɫɞɔɗɑɞəɫɫ ɎɧɒɔɎɌɑɘɚɝɞɨ ɛɌɢɔɑəɞɚɎ ɝ 

ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ ɛɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ɜɌɐɔɖɌɗɨ-

əɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ ɛɚɜɚɖɌ ɝɚ-

ɝɞɌɎɗɫɑɞ ð 95% [3].  

ȾɑɞɜɌɐɌ ɀɌɗɗɚ ɚɞəɚɝɔɞɝɫ ɖ ɛɚɜɚɖɌɘ ɖɚ-

əɚɞɜɟəɖɟɝɌ, ɛɜɔ ɖɚɞɚɜɧɡ ɚɝəɚɎəɧɘ ɝɟɍɝɞɜɌ-

ɞɚɘ ɜɌɓɎɔɞɔɫ ɝɑɜɐɑɣəɧɡ ɌəɚɘɌɗɔɕ ɫɎɗɫɑɞɝɫ 

ɝɘɑɥɑəɔɑ ɩɘɍɜɔɚəɌɗɨəɚɕ ɖɚəɟɝəɚɕ ɛɑɜɑɏɚ-

ɜɚɐɖɔ Ɏ ɝɞɚɜɚəɟ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ. Ȯ ɜɑɓɟɗɨ-

ɞɌɞɑ ɝɘɑɥɑəɔɫ ɠɚɜɘɔɜɟɪɞɝɫ Ɏɝɑ ɌəɌɞɚɘɔɣɑ-

ɝɖɔɑ ɖɚɘɛɚəɑəɞɧ ɛɚɜɚɖɌ: ɛɚɐɌɚɜɞɌɗɨəɧɕ 

ɐɑɠɑɖɞ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ 

(ȰȸȲȻ), ɝɟɒɑəɔɑ ɎɧɎɚɐəɚɏɚ ɚɞɐɑɗɌ ɛɜɌɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ (ȮȺȻȲ) ɔ/ɔɗɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 

(ȷȬ), ɏɔɛɑɜɞɜɚɠɔɫ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȻȲ) ɔ 

ɐɑɖɝɞɜɌɛɚɓɔɢɔɫ Ɍɚɜɞɧ (Ȭɚ) [4]. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ ɎɑɞɎɔ ɗɬ-

ɏɚɣəɚɕ Ɍɜɞɑɜɔɔ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɏɔɛɚ-

ɛɗɌɓɔɜɚɎɌəɧ ɝ əɌɗɔɣɔɑɘ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ 

ɎɧɜɌɒɑəəɚɝɞɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɝɞɑəɚɓɚɎ ɔ, 

ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɜɌɓɎɔɞɔɑɘ ɝɔɝɞɑɘəɧɡ ɖɚɗɗɌ-

ɞɑɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ. Ȯ 20-25% Ⱦɀ ɝɚɣɑɞɌɑɞɝɫ 

ɝ ɛɜɌɎɚɗɑɒɌɥɑɕ ɐɟɏɚɕ Ɍɚɜɞɧ, Ɏ 3-5% ð ɝ 

ɌəɚɘɌɗɨəɧɘ ɡɚɐɚɘ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

Ƚɞɑɛɑəɨ ɜɌɓɎɔɞɔɫ ɗɑɏɚɣəɚ-ɌɜɞɑɜɔɌɗɨəɚɏɚ 

ɜɟɝɗɌ, əɌɗɔɣɔɑ ɍɚɗɨɤɔɡ Ɍɚɜɞɚ-ɗɑɏɚɣəɧɡ ɖɚɗ-

ɗɌɞɑɜɌɗɑɕ (ȭȬȷȶȬ), ɌəɌɞɚɘɔɫ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ ɔ ɘɌɏɔɝɞɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ ɐɟɏɔ Ɍɚɜ-

ɞɧ ɫɎɗɫɪɞɝɫ ɎɌɒəɧɘɔ ɠɌɖɞɚɜɌɘɔ, ɚɛɜɑɐɑ-

ɗɫɪɥɔɘɔ Ɏɧɍɚɜ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɞɌɖɞɔɖɔ Ɏɑ-

ɐɑəɔɫ ɩɞɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɔ Ɏɚɓɘɚɒəɚɝɞɨ 

Ɏɧɛɚɗəɑəɔɫ ɚɐəɚɘɚɘɑəɞəɚɕ ɜɌɐɔɖɌɗɨəɚɕ 

ɖɚɜɜɑɖɢɔɔ [5].  

ȿɣɔɞɧɎɌɫ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ Ɏɧɒɔ-

ɎɌɑɘɚɝɞɔ ɛɌɢɔɑəɞɚɎ ɝ ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ ɛɚɝɗɑ 

ɛɜɚɎɑɐɑəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɖɚɜ-

ɜɑɖɞəɌɫ ɛɜɑɐɚɛɑɜɌɢɔɚəəɌɫ ɚɢɑəɖɌ ɛɚɜɚɖɌ ɝ 

ɚɛɜɑɐɑɗɑəɔɑɘ Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɜɚɎɑɐɑəɔɫ ɜɌ-

ɐɔɖɌɗɨəɧɕ ɖɚɜɜɑɖɢɔɔ ɫɎɗɫɑɞɝɫ ɚɛɜɑɐɑɗɫɪ-

ɥɔɘ ɩɞɌɛɚɘ Ɏ Ɏɑɐɑəɔɔ ɩɞɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑə-

ɞɚɎ.   ȺɝəɚɎəɧɘɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ ɓɌɐɌɣɌ-

ɘɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɞɌɖɞɔɖɔ ɡɔɜɟɜɏɔɣɑɝɖɚɕ 

ɖɚɜɜɑɖɢɔɔ Ⱦɀ ɟ ɐɑɞɑɕ ɫɎɗɫɪɞɝɫ ɎɔɓɟɌɗɔɓɌ-

ɢɔɫ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ ɝ ɚɢɑəɖɚɕ ɝɞɑɛɑəɔ 

ɎɧɜɌɒɑəəɚɝɞɔ ɔɡ ɏɔɛɚɛɗɌɓɔɔ, ɎɧɫɎɗɑəɔɑ 

ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔɝɞɚɣəɔɖɚɎ ɗɑɏɚɣəɚɏɚ ɖɜɚ-

ɎɚɝəɌɍɒɑəɔɫ (ȭȬȷȶȬ ɔ ȺȬȻ), ɚɛɜɑɐɑɗɑəɔɑ 

əɌɗɔɣɔɫ ɌəɚɘɌɗɔɕ ɐɟɏɔ Ɍɚɜɞɧ ɔ ɑɑ ɘɌɏɔ-

ɝɞɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ, ɚɢɑəɖɌ ɟɝɞɨɫ ɔ ɡɚɐɌ ɖɚ-

ɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ [6]. 

Ȯ ɘɔɜɚɎɚɕ ɔ ɚɞɑɣɑɝɞɎɑəəɚɕ ɛɜɌɖɞɔɖɑ 

ɛɑɜɎɚɚɣɑɜɑɐəɧɘ ɘɑɞɚɐɚɘ Ɏ ɛɚɝɞɌəɚɎɖɑ ɐɔɌ-

ɏəɚɓɌ Ⱦɀ ɟ ɐɑɞɑɕ ɫɎɗɫɑɞɝɫ ɞɜɌəɝɞɚɜɌɖɌɗɨəɌɫ 

ɉɁȺ-ȶȯ, ɖɚɞɚɜɌɫ ɚɍɑɝɛɑɣɔɎɌɑɞ ɞɚɣəɟɪ ɘɚɜ-

ɠɚɠɟəɖɢɔɚəɌɗɨəɟɪ ɚɢɑəɖɟ ɝɑɜɐɢɌ ɔ ɘɌɏɔ-

ɝɞɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ, ɫɎɗɫɫɝɨ ɍɑɓɚɛɌɝəɚɕ, əɑ-

ɔəɎɌɓɔɎəɚɕ ɔ əɑ ɞɜɑɍɟɪɥɑɕ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ ɘɑɞɚɐɔɖɚɕ [2, 7].  

Ȯ ɝɚɎɜɑɘɑəəɧɡ ɜɌɍɚɞɌɡ, ɛɚɝɎɫɥɑəəɧɡ 

ɚɛɞɔɘɔɓɌɢɔɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɌɗɏɚɜɔɞɘɌ 

Ɏɑɐɑəɔɫ ɐɑɞɑɕ ɝ ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ, ɞɜɌəɝɞɚɜɌ-

ɖɌɗɨəɌɫ ɉɁȺ-ȶȯ ɓɌɫɎɗɫɑɞɝɫ ɜɫɐɚɘ ɌɎɞɚɜɚɎ 

ɖɌɖ ɚɖɚəɣɌɞɑɗɨəɌɫ ɛɜɑɐɚɛɑɜɌɢɔɚəəɌɫ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɌɫ ɘɑɞɚɐɔɖɌ ɝ Ɏɧɝɚɖɔɘɔ ɛɚɖɌɓɌ-

ɞɑɗɫɘɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɖɌɖ Ɏ ɛɚɝɞɌəɚɎɖɑ ɝɌ-

ɘɚɏɚ ɐɔɌɏəɚɓɌ, ɞɌɖ ɔ Ɏ ɚɢɑəɖɑ ɔəɞɜɌ- ɔ ɩɖɝ-

ɞɜɌɖɌɜɐɔɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ɝ ɐɌɗɨəɑɕɤɑɕ 

ɚɢɑəɖɚɕ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɜɔɝɖɚɎ [8].  ȹɑɝɘɚɞɜɫ 

əɌ ɤɔɜɚɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ, ɉɁȺ-ȶȯ əɑ ɎɝɑɏɐɌ 
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ɐɌɑɞ ɔɝɣɑɜɛɧɎɌɪɥɔɑ ɚɞɎɑɞɧ əɌ Ɏɚɛɜɚɝɧ, 

ɔɘɑɪɥɔɑ ɜɑɤɌɪɥɔɑ ɓəɌɣɑəɔɑ Ɏ Ɍɗɏɚɜɔɞɘɑ 

Ɏɑɐɑəɔɫ ɐɑɞɑɕ ɝ Ⱦɀ: ɚɢɑəɖɌ ɐɔɝɞɌɗɨəɧɡ ɚɞ-

ɐɑɗɚɎ ȷȬ, ɎɧɫɎɗɑəɔɑ ɛɜɌɎɚɗɑɒɌɥɑɕ ɐɟɏɔ 

Ɍɚɜɞɧ, ɌɍɑɜɜɌəɞəɚɕ ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑɜɔɔ 

ɔ ɌəɚɘɌɗɨəɚɏɚ ɡɚɐɌ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ [9]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɚɞɑɣɑɝɞɎɑəəɚɕ ɛɜɌɖɞɔ-

ɖɑ Ɍɗɏɚɜɔɞɘ Ɏɑɐɑəɔɫ ɐɑɞɑɕ ɝ Ⱦɀ əɌ ɐɚɚɛɑɜɌ-

ɢɔɚəəɚɘ ɩɞɌɛɑ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɜɟɞɔəəɚɑ 

ɛɜɚɎɑɐɑəɔɑ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ ɔ ɐɚ-

ɛɚɗəɫɑɞɝɫ ɛɜɚɎɑɐɑəɔɑɘ ɛɜɫɘɚɕ ɌəɏɔɚɏɜɌɠɔɔ 

(Ȭȯ) ɐɗɫ ɘɚɜɠɚɘɑɞɜɔɔ ɝɔɝɞɑɘɧ ȷȬ ɝ ɛɚɝɗɑ-

ɐɟɪɥɔɘ ɜɌɝɣɬɞɚɘ z-score, ɔəɐɑɖɝɚɎ Nakata ɔ 

McGoon, ɚɛɜɑɐɑɗɑəɔɫ əɌɗɔɣɔɫ ɚɞɖɜɧɞɚɏɚ Ɍɜ-

ɞɑɜɔɌɗɨəɚɏɚ ɛɜɚɞɚɖɌ (ȺȬȻ), ȭȬȷȶȬ, Ɏɚɓɘɚɒ-

əɧɡ ɌəɚɘɌɗɔɕ ɐɟɏɔ Ɍɚɜɞɧ ɔ ɔəɧɡ ɝɚɣɑɞɌə-

əɧɡ ȮȻȽ. ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɖɌɞɑɞɑɜɔɓɌɢɔɫ 

ɖɌɘɑɜ ɝɑɜɐɢɌ ɝ ɛɜɫɘɚɕ ɌəɏɔɚɏɜɌɠɔɑɕ Ɏɝɬ 

ɑɥɑ ɚɝɞɌɑɞɝɫ çɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè ɛɜɑɐɚɛɑ-

ɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɖɚɜɜɑɖɢɔɔ ɞɑɞɜɌ-

ɐɧ ɀɌɗɗɚ ɟ ɐɑɞɑɕ [10].  

ȻɜɫɘɌɫ ɌəɏɔɚɏɜɌɠɔɫ ɐɌɬɞ ɔɝɣɑɜɛɧɎɌ-

ɪɥɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚ-

ɝɞɔ ɏɔɛɚɛɗɌɓɔɔ ɝɔɝɞɑɘɧ ȷȬ, ɚ əɌɗɔɣɔɔ ɝɚɣɑ-

ɞɌəəɧɡ ɔəɞɜɌ- ɔ ɩɖɝɞɜɌɖɌɜɐɔɌɗɨəɧɡ ɌəɚɘɌ-

ɗɔɕ, ɔ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔɝɞɚɣəɔɖɚɎ ɗɑɏɚɣəɚɏɚ 

ɖɜɚɎɚɝəɌɍɒɑəɔɫ, ɚɐəɌɖɚ, ɫɎɗɫɫɝɨ ɔəɎɌɓɔɎ-

əɚɕ ɘɑɞɚɐɔɖɚɕ, ɔɘɑɑɞ ɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ 

ɜɔɝɖɚɎ ɔ ɚɝɗɚɒəɑəɔɕ Ɏ Ɏɔɐɑ Ɏɚɓɘɚɒəɚɏɚ 

ɜɌɓɎɔɞɔɫ ɖɜɚɎɚɞɑɣɑəɔɫ, ɞɜɌɎɘɌɞɔɓɌɢɔɔ ɔ 

ɚɖɖɗɪɓɔɔ ɝɚɝɟɐɌ, ɔɝɛɚɗɨɓɟɑɘɚɏɚ ɐɗɫ ɐɚɝɞɟɛɌ 

[10, 11].  

Ȯ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɖɚəɖɟɜɔɜɟɪɥɔɘɔ ɝ 

ɛɜɫɘɚɕ ɌəɏɔɚɏɜɌɠɔɑɕ ɔəɝɞɜɟɘɑəɞɌɘɔ Ɏ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɔəɞɜɌ- ɔ ɩɖɝɞɜɌɖɌɜɐɔɌɗɨəɚɕ 

ɌəɌɞɚɘɔɔ ɝɞɌɗɔ əɑɔəɎɌɓɔɎəɧɑ ɞɚɘɚɏɜɌɠɔɣɑ-

ɝɖɔɑ ɘɑɞɚɐɔɖɔ: ȶȾ ɔ ȸȼȾ ɝɑɜɐɢɌ ɝ Ɏəɟɞɜɔ-

Ɏɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ [11]. 

ȮɎɔɐɟ ɐɗɔɞɑɗɨəɚɏɚ Ɏɜɑɘɑəɔ ɝɖɌəɔɜɚɎɌəɔɫ ɔ, 

ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɚɞəɚɝɔɞɑɗɨəɚ ɛɜɚɐɚɗɒɔɞɑɗɨ-

əɚɏɚ ɛɜɑɍɧɎɌəɔɫ ɜɑɍɑəɖɌ Ɏ əɌɜɖɚɓɑ, ɖɌɜɐɔɚ-

ȸȼȾ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ əɑ ɛɜɔɘɑəɫ-

ɑɞɝɫ ɜɟɞɔəəɚ ɟ ɐɑɞɑɕ ɝ ȮȻȽ ɔ əɑ Ɏɧɛɚɗəɫɑɞ-

ɝɫ ɟ ɐɑɞɑɕ Ɏ ɞɫɒɑɗɚɘ ɝɚɝɞɚɫəɔɔ, ɝ ɖɜɔɞɔɣɑ-

ɝɖɔɘɔ ɝɑɜɐɑɣəɧɘɔ ɌəɚɘɌɗɔɫɘɔ ɔ ɖɌɜɐɔɚɜɑ-

ɝɛɔɜɌɞɚɜəɧɘɔ əɌɜɟɤɑəɔɫɘɔ [12]. ȾɌɖɒɑ ɓɌ 

ɝɣɑɞ ɚɏɜɌəɔɣɑəɔɕ Ɏ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɘ ɜɌɓ-

ɜɑɤɑəɔɔ ɔ Ɏɧɝɚɖɚɕ ɃȽȽ ɚɢɑəɖɌ ɡɚɐɌ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɌɜɐɔɚ-

ȸȼȾ ɟ ɐɑɞɑɕ ɐɚ ɏɚɐɌ ɜɑɓɖɚ ɓɌɞɜɟɐəɑəɌ [13]. Ȯ 

ɝɎɫɓɔ ɝ ɩɞɔɘ, ɛɚɫɎɗɫɑɞɝɫ Ɏɝɑ ɍɚɗɨɤɑ ɜɌɍɚɞ ɛɚ 

ɔɓɟɣɑəɔɪ Ɏɚɓɘɚɒəɚɝɞɑɕ ȶȾ ɝɑɜɐɢɌ ɝ Ɏəɟɞɜɔ-

Ɏɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɟ ɐɑɞɑɕ ɝ ɞɑɞɜɌ-

ɐɚɕ ɀɌɗɗɚ, ɛɜɚɎɚɐɔɞɝɫ ɝɜɌɎəɑəɔɑ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ȶȾ ɝɑɜɐɢɌ ɝ ɛɜɫ-

ɘɚɕ ɌəɏɔɚɏɜɌɠɔɑɕ Ɏ ɚɢɑəɖɑ ɡɔɜɟɜɏɔɣɑɝɖɔɡ 

ɜɔɝɖɚɎ ɔ Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɜɚɎɑɐɑəɔɫ ɚɐəɚɘɚ-

ɘɑəɞəɚɕ ɖɚɜɜɑɖɢɔɔ ɛɚɜɚɖɌ əɌ ɐɚɚɛɑɜɌɢɔɚə-

əɚɘ ɩɞɌɛɑ ɟ ɐɑɞɑɕ ɝ ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ [14 - 16].  

ȿɣɔɞɧɎɌɫ Ɏɧɝɚɖɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ 

Ɏɚɓɘɚɒəɚɝɞɔ, ɤɔɜɚɖɟɪ ɐɚɝɞɟɛəɚɝɞɨ ɔ ɍɑɓ-

ɚɛɌɝəɚɝɞɨ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ, əɌɗɔ-

ɣɔɑ ɚɍɦɑɖɞɔɎəɧɡ ɚɏɜɌəɔɣɑəɔɕ ɔ ɜɔɝɖɚɎ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɛɜɫɘɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɟ ɐɑɞɑɕ ɔ 

ɝɞɜɑɘɔɞɑɗɨəɚɑ ɜɌɓɎɔɞɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɞɚɘɚ-

ɏɜɌɠɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ, ɎɧɝɖɌɓɧɎɌɪɞɝɫ ɜɌɓ-

ɗɔɣəɧɑ ɞɚɣɖɔ ɓɜɑəɔɫ ɚɍ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɞɑɡ 

ɔɗɔ ɔəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɌɗɏɚɜɔɞɘɚɎ əɌ 

ɩɞɌɛɑ ɛɑɜɎɔɣəɚɏɚ ɐɚɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚ-

ɎɌəɔɫ ɟ ɐɑɞɑɕ ɝ Ⱦɀ, ɣɞɚ ɚɛɜɑɐɑɗɫɑɞ ɌɖɞɟɌɗɨ-

əɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɝɜɌɎəɔɞɑɗɨəɚɏɚ ɌəɌɗɔɓɌ 

Ɏɚɓɘɚɒəɚɝɞɑɕ Ɏɝɑɡ ɖɌɜɐɔɚɎɔɓɟɌɗɔɓɌɢɔɚəəɧɡ 

ɘɑɞɚɐɚɎ (ɞɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɉɁȺ-ȶȯ, ȶȾ 

ɝɑɜɐɢɌ, ɖɌɜɐɔɚ-ȸȼȾ) Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɚɢɑəɖɑ 

ɐɑɞɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ɛɚɜɚɖɌ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɞɜɌəɝɞɚɜɌɖɌɗɨ-

əɚɕ ɉɁȺ-ȶȯ, ȶȾ ɔ ȸȼȾ ɝɑɜɐɢɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɞɑɞɜɌɐɧ ɀɌɗɗɚ ɔ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɗɌəɔ-

ɜɚɎɌəɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 85 ɐɑɞɑɕ ɝ 

Ɏɡɚɐɫɥɔɘ ɖɗɔəɔɣɑɝɖɔɘ ɐɔɌɏəɚɓɚɘ ð ɞɑɞɜɌɐɌ 

ɀɌɗɗɚ (Ⱦɀ), ɖɚɞɚɜɧɑ ɛɚɝɞɟɛɔɗɔ Ɏ çȯȭȿȳ ȸɚ-

ɜɚɓɚɎɝɖɌɫ Ȱȯȶȭ Ȱȳȸè Ɏ ɛɑɜɔɚɐ ɝ 2019 ɛɚ 

2023 ɏɏ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌ-

Ɏɔɗ 8,1 (3.4; 8.1) ɘɑɝɫɢɑɎ (74% ɐɑɞɑɕ ɏɜɟɐəɚ-

ɏɚ ɎɚɓɜɌɝɞɌ, 21% ð ɘɗɌɐɤɑɕ ɎɚɓɜɌɝɞəɚɕ 

ɏɜɟɛɛɧ (ɚɞ ɏɚɐɌ ɐɚ 5 ɗɑɞ), 5% ð əɚɎɚɜɚɒɐɑə-

əɧɡ). Ȯɝɑ ɐɑɞɔ ɐɚ Ɏɧɛɚɗəɑəɔɫ ȶȾ ɔ/ɔɗɔ ȸȼȾ 

ɝɑɜɐɢɌ ɔ ɛɜɫɘɚɕ ɌəɏɔɚɏɜɌɠɔɔ (Ȭȯ) ɍɧɗɔ ɚɍ-

ɝɗɑɐɚɎɌəɧ ɛɚ ɚɍɥɑɖɗɔəɔɣɑɝɖɚɕ ɝɡɑɘɑ, ɛɜɔ-

əɫɞɚɕ Ɏ çȯȭȿȳ ȸɚɜɚɓɚɎɝɖɌɫ Ȱȯȶȭ Ȱȳȸè ɐɗɫ 

Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ȮȻȽ, ɖɚɞɚɜɌɫ ɔɓ ɔə-

ɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ Ɏɖɗɪ-

ɣɌɑɞ Ɏ ɝɑɍɫ ɛɜɚɎɑɐɑəɔɑ ɉȶȯ, ɉɁȺ-ȶȯ ɔ ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. Ȯ ɜɌɘ-

ɖɌɡ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɐɗɫ 

ɟɞɚɣəɑəɔɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ 

ɛɚɜɚɖɌ ɔ ɚɢɑəɖɔ ɜɌɓɎɔɞɔɫ ɝɔɝɞɑɘɧ ȷȬ 72 

ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȶȾ ɝɑɜɐɢɌ ɝ ɍɚ-

ɗɪɝəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ (ȶȿ), 36 ð 

ȸȼȾ ɝɑɜɐɢɌ, 10 ð  ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɖɌɞɑɞɑɜɔ-

ɓɌɢɔɫ ɛɚɗɚɝɞɑɕ ɝɑɜɐɢɌ ɝ ɛɜɫɘɚɕ Ȭȯ. 42 ɛɌ-

ɢɔɑəɞɌɘ ɛɜɫɘɌɫ Ȭȯ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ Ɏ ɜɌɘɖɌɡ 

ɛɌɗɗɔɌɞɔɎəɚɏɚ ɩəɐɚɎɌɝɖɟɗɫɜəɚɏɚ ɩɞɌɛɌ ɖɚɜ-

ɜɑɖɢɔɔ ɛɚɜɚɖɌ. ȶȾ ɔ ȸȼȾ ɝɑɜɐɢɌ ɍɧɗɔ Ɏɧ-

ɛɚɗəɑəɧ 21 ɜɑɍɑəɖɟ. 

 ɉɁȺ-ȶȯ Ɏɧɛɚɗəɫɗɔ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ 

ɌɛɛɌɜɌɞɑ ɠɔɜɘɧ GE ViVid E95 ɔ Philips iE33 

xMatrix ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɑɖɞɚɜəɧɡ ɛɚɗɔɣɌ-

ɝɞɚɞəɧɡ ɐɌɞɣɔɖɚɎ c ɣɌɝɞɚɞɚɕ 3-8 ȸȯɢ. ȴɝ-

ɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ ɛɜɚɞɚɖɚɗɧ ɐɎɟɡɘɑɜəɚɕ 

ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ, ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ ɔ ɢɎɑɞ-

əɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ (ɂȰȶ).  

 ȶȾ ɝɑɜɐɢɌ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɟ 72 ɔɓ 85 

ɛɌɢɔɑəɞɚɎ (85%), ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ 

əɌ ɠɚəɑ ɚɍɥɑɕ ɘɑɐɔɖɌɘɑəɞɚɓəɚɕ ɝɑɐɌɢɔɔ.  
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ȶȾ ɝɑɜɐɢɌ ɛɜɚɎɚɐɔɗɔ əɌ 256-ɝɜɑɓɚɎɚɘ 

ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Philips Brilliance 

iCT, ɝ ɤɔɜɔəɚɕ ɐɑɞɑɖɞɚɜɌ ð 8 ɝɘ, ɝ ɜɑɞɜɚ-

ɝɛɑɖɞɔɎəɚɕ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɑɕ ɔ ɍɑɓ əɑɬ. 

ȴɝɛɚɗɨɓɚɎɌɗɔ ɞɚɗɥɔəɟ ɜɑɖɚəɝɞɜɟɔɜɟɑɘɧɡ 

ɝɜɑɓɚɎ 0,625 ɔ 1,5 ɘɘ. Ȯ ɖɌɣɑɝɞɎɑ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɎɑɥɑɝɞɎɌ ɛɜɔɘɑəɫɗɔ əɑɔɚəəɧɕ əɔɓɖɚ-

ɚɝɘɚɗɫɜəɧɕ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ ð ȿɗɨ-

ɞɜɌɎɔɝɞ-350, ɎəɟɞɜɔɎɑəəɚɑ ɎɎɑɐɑəɔɑ ɚɝɟ-

ɥɑɝɞɎɗɫɗɔ ɝ ɛɚɘɚɥɨɪ ɐɎɟɡɖɚɗɍɚɎɚɏɚ ɤɛɜɔ-

ɢɌ-ɔəɒɑɖɞɚɜɌ Ɏ ɚɍɦɬɘɑ 1,5-2 ɘɗ/ɖɏ ɝɚ ɝɖɚɜɚ-

ɝɞɨɪ 0,4-1,5 ɘɗ/ɝ. ȻɚɝɞɛɜɚɢɑɝɝɚɜəɌɫ ɚɍɜɌ-

ɍɚɞɖɌ ɎɧɛɚɗəɫɗɌɝɨ əɌ ɘɟɗɨɞɔɘɚɐɌɗɨəɧɡ ɜɌ-

ɍɚɣɔɡ ɝɞɌəɢɔɫɡ ɝ ɛɚɝɞɜɚɑəɔɑɘ ɞɜɑɡɘɑɜəɧɡ 

ɜɑɖɚəɝɞɜɟɖɢɔɕ. 

 ȸȼȾ ɝɑɜɐɢɌ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ 36 ɛɌɢɔ-

ɑəɞɌɘ, ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ əɌ ɠɚəɑ 

ɚɍɥɑɕ ɘɑɐɔɖɌɘɑəɞɚɓəɚɕ ɝɑɐɌɢɔɔ. ȴɝɝɗɑɐɚ-

ɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ əɌ Ɏɧɝɚɖɚɛɚɗɨəɚɘ ȸȼ-

ɞɚɘɚɏɜɌɠɑ Philips Ingenia ɍɌɓɚɎɚɕ ɖɚɘ-

ɛɗɑɖɞɌɢɔɔ ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ 

ɛɚɗɫ 1,5 ȾɑɝɗɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɌɜɐɔɚ-

ɛɌɖɑɞɌ ɐɗɫ ɝɖɌəɔɜɚɎɌəɔɫ ɔ ɐɌɗɨəɑɕɤɑɕ ɚɍ-

ɜɌɍɚɞɖɔ ɐɌəəɧɡ. Ȱɗɫ ɘɚɜɠɚɘɑɞɜɔɔ ɝɔɝɞɑɘɧ 

ȷȬ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɔɘɛɟɗɨɝəɧɑ ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɔ əɌ ɚɝəɚɎɑ çɏɜɌɐɔɑəɞ-ɩɡɚè ɝ ɛɜɚ-

ɝɛɑɖɞɔɎəɚɕ ɝɔəɡɜɚəɔɓɌɢɔɑɕ ɛɚ ɝɔɏəɌɗɟ ɉȶȯ 

(ɍɌɗɌəɝɔɜɚɎɌəəɚɑ ɏɜɌɐɔɑəɞəɚɑ ɉɁȺ ɝ ɔəɎɑɜ-

ɝɔɑɕ ð BTFE -ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ) ɔ ɝɔəɡɜɚ-

əɔɓɌɢɔɑɕ ɝ ɐɧɡɌəɔɑɘ. Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɘɚɜ-

ɠɚɘɑɞɜɔɔ ɝɞɎɚɗɌ ȷȬ, ɛȷȬ ɔ ɗȷȬ, ɘɚɜɠɚɗɚɏɔɔ 

ɔ ɠɟəɖɢɔɔ ɝɑɜɐɢɌ ɝɜɑɓɧ ɚɜɔɑəɞɔɜɚɎɌɗɔ Ɏ 

ɞɜɑɡ ɝɞɌəɐɌɜɞəɧɡ ɛɗɚɝɖɚɝɞɫɡ ɔ Ɏ ɛɗɚɝɖɚɝɞɫɡ, 

ɌəɌɗɚɏɔɣəɧɡ ɩɡɚɏɜɌɠɔɣɑɝɖɔɘ ɛɜɚɑɖɢɔɫɘ: 

ɐɎɟɡ- ɔ ɣɑɞɧɜɑɡɖɌɘɑɜəɧɘ. ȮəɟɞɜɔɎɑəəɚɑ 

ɍɚɗɪɝəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɖɌɜɐɔɚ-ȸȼȾ Ɏɧɛɚɗəɫɗɚɝɨ ɛɚ əɌɓəɌɣɑəɔɪ 

əɌɛɜɌɎɗɫɪɥɑɏɚ ɎɜɌɣɌ ɝ ɢɑɗɨɪ ɚɢɑəɖɔ ɝɞɜɟɖ- 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.      ȾɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɉɁȺ-ȶȯ. ȻɌɢɔɑəɞ Ȭ., 3 ɐəɫ.  

Ɍ ð ȻɌɜɌɝɞɑɜəɌɗɨəɧɕ ɐɚɝɞɟɛ ɛɚ ɐɗɔəəɚɕ ɚɝɔ. ȴɓɚɍɜɌɒɑəɔɑ ɒɑɗɟɐɚɣɖɚɎ ɝɑɜɐɢɌ ɔ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑ-

ɜɑɏɚɜɚɐɖɔ (ɓɎɑɓɐɚɣɖɌ). Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɍɚɗɨɤɚɕ (ɐɚ 6 ɘɘ) ɐɑɠɑɖɞ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ (ɝɞɜɑɗ-

ɖɌ). ȬɚɜɞɌ ɚɞɡɚɐɔɞ ɍɔɎɑəɞɜɔɖɟɗɫɜəɚ (ɐɑɖɝɞɜɌɛɚɓɔɢɔɫ Ɍɚɜɞɧ). 

ɍ ð ȻɌɜɌɝɞɑɜəɌɗɨəɧɕ ɐɚɝɞɟɛ ɛɚ ɐɗɔəəɚɕ ɚɝɔ, ɜɑɒɔɘ ɢɎɑɞəɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ. ȭɚɗɨɤɚɕ 

ɎɑəɚɌɜɞɑɜɔɌɗɨəɧɕ ɝɍɜɚɝ ð ɛɚɞɚɖ ɖɜɚɎɔ ɔɓ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɣɑɜɑɓ ɐɑɠɑɖɞ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚ-

ɜɚɐɖɔ əɌɛɜɌɎɗɑə Ɏ Ɍɚɜɞɟ (ɝɞɜɑɗɖɌ). 

Ɏ ð ȻɌɜɌɝɞɑɜəɌɗɨəɧɕ ɐɚɝɞɟɛ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ. ȶɗɌɛɌəəɚ-ɛɚɐɖɗɌɛɌəəɧɕ ɝɞɑəɚɓ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ɍɑɗɌɫ 

ɝɞɜɑɗɖɌ). ȯɔɛɚɛɗɌɓɔɫ ɗɑɏɚɣəɚɏɚ ɝɞɎɚɗɌ (ɓɎɑɓɐɚɣɖɌ) ɔ ɚɍɑɔɡ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ (ɣɑɜəɧɑ ɝɞɜɑɗɖɔ). 

Fig. 1.   TTE of tetralogy of Fallot. Patient A., 3 days.  

Ɍ ð Parasternal long axis approach. Imag e of the heart chambers and interventricular septum (asterisk). A 

large (up to 6 mm) ventricular septal defect is detected (arrow). The aorta arises biventricularly (dextroposi-

tion of the aorta).  

b ð Parasternal long axis access, color Doppler mapping mod e. Large shunt ð blood flow from the right ventri-

cle through the ventricular septal defect into the aorta (arrow).  

c ð Parasternal short axis approach. Combined pulmonary stenosis (white arrow). Hypoplasia of the pulmo-

nary trunk (asterisk) and both pulmon ary arteries (black arrows).  
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ɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ɘɔɚɖɌɜɐɌ. 

 ȶɌɞɑɞɑɜɔɓɌɢɔɫ ɛɚɗɚɝɞɑɕ ɝɑɜɐɢɌ ɝ Ȭȯ 

(ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɔ Ɏ ɜɌɘɖɌɡ ɛɌɗɗɔɌɞɔɎəɚɏɚ 

ɩəɐɚɎɌɝɖɟɗɫɜəɚɏɚ ɩɞɌɛɌ ɖɚɜɜɑɖɢɔɔ ɛɚɜɚɖɌ) 

ɍɧɗɌ ɎɧɛɚɗəɑəɌ 52 ɐɑɞɫɘ əɌ ɠɚəɑ ɚɍɥɑɕ ɘɑ-

ɐɔɖɌɘɑəɞɚɓəɚɕ ɝɑɐɌɢɔɔ əɌ ɌəɏɔɚɏɜɌɠɔɣɑ-

ɝɖɚɘ ɖɚɘɛɗɑɖɝɑ Philips Allura Centron. 

 ȬəɌɗɔɓɔɜɚɎɌɗɌɝɨ ɝɛɚɝɚɍəɚɝɞɨ ɞɜɌə-

ɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ, ȶȾ ɔ ȸȼȾ ɝɑɜɐɢɌ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌɞɨ əɌɗɔɣɔɑ ɛɜɌɎɚɗɑɒɌɥɑɕ ɐɟɏɔ 

Ɍɚɜɞɧ, ɌɍɑɜɜɌəɞəɚɕ ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑɜɔɔ, 

ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɌəɚɘɌɗɔɕ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ 

(ɖɜɚɝɝɔəɏ ȷȬ, Ɍɞɜɑɓɔɫ ɟɝɞɨɫ ɚɐəɚɕ ɔɓ ȷȬ, 

ɐɟɖɞɌɗɨəɚɑ ɚɞɡɚɒɐɑəɔɑ ȷȬ) ɔ Ɏɑəɚɓəɚɏɚ Ɏɚɓ-

ɎɜɌɞɌ (ɌəɚɘɌɗɔɔ ɛɚɗɧɡ ɔ ɗɑɏɚɣəɧɡ Ɏɑə), 

ɚɛɜɑɐɑɗɫɞɨ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɔɝɞɚɣəɔɖɔ ɗɑ-

ɏɚɣəɚɏɚ ɖɜɚɎɚɝəɌɍɒɑəɔɫ (ȺȬȻ ɔ ȭȬȷȶȬ) ɔ 

ɚɢɑəɔɎɌɞɨ ɡɚɐ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ.  

 Ȯɝɑ ɛɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɚɛɚɝɞɌɎ-

ɗɫɗɔɝɨ ɐɌəəɧɘɔ ɛɜɫɘɚɕ ɌəɏɔɚɏɜɌɠɔɔ, ɔə-

ɞɜɌɚɛɑɜɌɢɔɚəəɧɘɔ ɐɌəəɧɘɔ ɔ ɐɌəəɧɘɔ 

Ɍɟɞɚɛɝɔɔ (ɛɜɔ ɑɑ əɌɗɔɣɔɔ). ȴəɞɑɜɎɌɗ ɘɑɒɐɟ 

ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ, ȶȾ ɔ/ɔɗɔ ȸȼȾ 

ɝɑɜɐɢɌ ɔ ɛɜɚɎɑɐɑəəɚɕ Ȭȯ ɗɔɍɚ ɚɞɖɜɧɞɧɘ ɡɔ-

ɜɟɜɏɔɣɑɝɖɔɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ əɑ ɛɜɑɎɧɤɌɗ 

10 ɐəɑɕ. 

 ȼɑɓɟɗɨɞɌɞɧ. 

 ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ɞɜɌəɝɞɚɜɌ-

ɖɌɗɨəɚɕ ɉɁȺ-ȶȯ Ɏ ɛɚɝɞɌəɚɎɖɑ ɐɔɌɏəɚɓɌ Ⱦɀ 

ɝɚɝɞɌɎɔɗɌ 100% (AUC 1,00) (ɜɔɝ. 1). 

ȾɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɘɑɞɚɐɔɖɔ (ȶȾ ɔ ȸȼȾ 

ɝɑɜɐɢɌ) ɞɌɖɒɑ əɑ ɔɘɑɗɔ ɚɤɔɍɚɣəɧɡ ɜɑɓɟɗɨ-

ɞɌɞɚɎ Ɏ ɐɔɌɏəɚɝɞɔɖɑ Ⱦɀ: ɞɚɣəɚɝɞɨ ɚɍɚɔɡ ɘɑ-

ɞɚɐɚɎ ð 100% (AUC 1,00) (ɜɔɝ. 2 ɔ ɜɔɝ. 3).  

Ȯ ɚɢɑəɖɑ əɌɗɔɣɔɫ ɝɚɣɑɞɌəəɧɡ ɡɔɜɟɜɏɔ-

ɣɑɝɖɔ ɎɌɒəɧɡ ɌəɚɘɌɗɔɕ ɘɑɞɚɐɧ ɖɌɜɐɔɚɎɔ-

ɓɟɌɗɔɓɌɢɔɔ ɔɏɜɌɪɞ ɜɌɓəɟɪ ɜɚɗɨ. 

Ⱥɛɜɑɐɑɗɑəɔɑ əɌɗɔɣɔɫ ɌəɚɘɌɗɔɕ ɐɟɏɔ 

Ɍɚɜɞɧ (ɛɜɌɎɚɗɑɒɌɥɌɫ ɐɟɏɌ Ɍɚɜɞɧ, ɐɎɚɕəɌɫ 

ɐɟɏɌ Ɍɚɜɞɧ) 

 ȿ 18 ɐɑɞɑɕ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ ɔ//ɔɗɔ 

ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɌəɚɘɌɗɔɔ 

ɐɟɏɔ Ɍɚɜɞɧ: ɛɜɌɎɚɗɑɒɌɥɌɫ ɐɟɏɌ Ɍɚɜɞɧ ɟ 17 

ɐɑɞɑɕ, ɟ ɚɐəɚɏɚ ɜɑɍɑəɖɌ ð ɐɎɚɕəɌɫ ɐɟɏɌ Ɍɚɜ-

ɞɧ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-

ȶȯ ɝɚɛɟɞɝɞɎɟɪɥɔɑ  ɌəɚɘɌɗɔɔ ɐɟɏɔ Ɍɚɜɞɧ ɍɧ- 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      ȶȾ ɝɑɜɐɢɌ Ɏ ɟɝɗɚɎɔɫɡ ɘɑɐɔɖɌɘɑəɞɚɓəɚɕ ɝɑɐɌɢɔɔ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, 

ɍɑɓ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɔ. Ⱦɚɞ ɒɑ ɛɌɢɔɑəɞ, ɣɞɚ ɔ əɌ ɜɔɝɟəɖɑ 1, 4 ɐəɫ.  

Ɍ ð ȶɚɝɚ-ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. ȴɓɚɍɜɌɒɑəɔɑ ɒɑɗɟɐɚɣɖɚɎ ɝɑɜɐɢɌ ɔ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ (ɓɎɑɓ-

ɐɚɣɖɌ). Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɍɚɗɨɤɚɕ (ɐɚ 6 ɘɘ) ɐɑɠɑɖɞ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ (ɝɞɜɑɗɖɌ). ȬɚɜɞɌ ɚɞɡɚɐɔɞ 

ɍɔɎɑəɞɜɔɖɟɗɫɜəɚ (ɐɑɖɝɞɜɌɛɚɓɔɢɔɫ Ɍɚɜɞɧ). 

ɍ ð ȶɚɝɚ-ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. ȶɚɘɍɔəɔɜɚɎɌəəɧɕ ɝɞɑəɚɓ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ɝɞɜɑɗɖɌ), ɝɟɒɑəɔɑ ɎɧɎɚɐ-

əɚɏɚ ɚɞɐɑɗɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ɐɎɚɕəɌɫ ɝɞɜɑɗɖɌ).  

Fig. 2.   Cardiac CT with anesthesia and contrast enhancement, no ECG -gating. Same patient as on 

figure 1, 4 days.  

Ɍ ð Oblique axial plane. Imaging of the heart ventricles and the interventricular septum (asterisk). A large ( up 

to 6 mm) ventricular septal defect is detected (arrow). Dextroposition of the aorta.  

b ð Oblique sagittal plane. Combined pulmonary artery stenosis (arrow), narrowing of the right ventricular out-

flow tract (double arrow).  
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ɗɔ ɖɚɜɜɑɖɞəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɟ 7 ɛɌɢɔɑə-

ɞɚɎ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɑɞɚɐɌ 38%). ȰɔɌɏəɚ-

ɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ɉɁȺ-ȶȯ Ɏ ɚɛɜɑɐɑɗɑəɔɔ 

ɛɜɌɎɚɗɑɒɌɥɑɕ ɐɟɏɔ Ɍɚɜɞɧ ɟ ɐɑɞɑɕ ɝ ɞɑɞɜɌɐɚɕ 

ɀɌɗɗɚ ɝɚɝɞɌɎɔɗɌ 82,35% (AUC 66,15%). Ȯ 

ɚɛɜɑɐɑɗɑəɔɔ ɛɜɌɎɚɗɑɒɌɥɑɕ ɐɟɏɔ Ɍɚɜɞɧ ȶȾ 

ɝɑɜɐɢɌ ɔ ȸȼȾ ɝɑɜɐɢɌ ɔɘɑɗɔ 100% ɞɚɣəɚɝɞɨ 

(AUC 1,00) ɔ ɛɚɖɌɓɌɗɔ ɝɑɍɫ ɖɌɖ ɍɚɗɑɑ ɞɚɣəɧɑ 

ɔəɝɞɜɟɘɑəɞɧ, ɣɑɘ ɉɁȺ-ȶȯ (p 0,12). ȿ ɛɌɢɔ-

ɑəɞɌ ɝ ɐɎɚɕəɚɕ ɐɟɏɚɕ Ɍɚɜɞɧ, ɐɔɌɏəɚɝɞɔɜɚ-

ɎɌəəɚɕ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȶȾ ɝɑɜɐɢɌ (ɛɚ ɉɁȺ-

ȶȯ ɔəɞɑɜɛɜɑɞɔɜɚɎɌəɌ ɖɌɖ ɛɜɌɎɚɗɑɒɌɥɌɫ ɐɟ-

ɏɌ Ɍɚɜɞɧ) ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɜɌɐɔɖɌɗɨəɌɫ ɖɚɜ-

ɜɑɖɢɔɫ ɞɑɞɜɌɐɧ ɀɌɗɗɚ ɝ ɚɐəɚɘɚɘɑəɞəɚɕ ɛɑ-

ɜɑɎɫɓɖɚɕ ɗɑɎɚɕ ɐɟɏɔ Ɍɚɜɞɧ. 

 Ⱥɛɜɑɐɑɗɑəɔɑ əɌɗɔɣɔɫ ɌɍɑɜɜɌəɞəɚɕ 

ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑɜɔɔ. 

 Ƚɜɑɐɔ 85 ɛɌɢɔɑəɞɚɎ ɟ 6 ɐɑɞɑɕ ɛɚ ɐɌə-

əɧɘ ɖɚəɞɜɚɗɨəɧɡ ɘɑɞɚɐɚɎ (ɔəɞɜɌɚɛɑɜɌɢɔɚə-

əɧɑ ɔ//ɔɗɔ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɑ ɐɌəəɧɑ) ɍɧɗɌ 

ɎɧɫɎɗɑəɌ ɌɍɑɜɜɌəɞəɌɫ ɛɚɐɖɗɪɣɔɣəɌɫ Ɍɜɞɑ-

ɜɔɫ, ɔɓ əɔɡ ɟ 5 ð  ɗɑɎɌɫ ɌɍɑɜɜɌəɞəɌɫ ɛɚɐɖɗɪ-

ɣɔɣəɌɫ Ɍɜɞɑɜɔɫ, ɟ 1 ð ɛɜɌɎɌɫ. ȹɌɗɔɣɔɑ Ɍɍɑɜ-

ɜɌəɞəɚɕ ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑɜɔɔ ɛɚ ɜɑɓɟɗɨɞɌ-

ɞɌɘ ɉɁȺ-ȶȯ ɍɧɗɚ ɖɚɜɜɑɖɞəɚ ɚɛɜɑɐɑɗɑəɚ ɟ 2 

ɛɌɢɔɑəɞɚɎ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 33%). ȻɚɖɌɓɌ-

ɞɑɗɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɚɣəɚɝɞɔ ɉɁȺ-ȶȯ Ɏ ɐɔ-

Ɍɏəɚɝɞɔɖɑ ɌɍɑɜɜɌəɞəɚɕ ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑ-

ɜɔɔ ɟ ɐɑɞɑɕ ɝ ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ ɝɚɝɞɌɎɔɗ 

94,12% (AUC 66,03%). Ȯ ɚɛɜɑɐɑɗɑəɔɔ Ɍɍɑɜ-

ɜɌəɞəɚɕ ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑɜɔɔ ȶȾ ɔ ȸȼȾ 

ɝɑɜɐɢɌ əɑ ɛɚɖɌɓɌɗɔ ɚɤɔɍɚɣəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ 

(ɞɚɣəɚɝɞɨ ɚɍɚɔɡ ɘɑɞɚɐɚɎ 100%, AUC 1,00) ɔ 

ɔɘɑɗɔ ɍɚɗɑɑ Ɏɧɝɚɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ Ɏ ɝɜɌɎ-

əɑəɔɔ ɝ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ (p 0,50). 

 ȿ 5 ɛɌɢɔɑəɞɚɎ ɝ ɛɜɌɎɚɗɑɒɌɥɑɕ ɐɟɏɚɕ 

Ɍɚɜɞɧ ɔ ɗɑɎɚɕ ɌɍɑɜɜɌəɞəɚɕ ɛɚɐɖɗɪɣɔɣəɚɕ 

Ɍɜɞɑɜɔɑɕ ɛɚ ɐɌəəɧɘ ȶȾ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɖɚɘ-

ɛɜɑɝɝɔɫ ɞɜɌɡɑɔ, ɓɌɛɚɐɚɓɜɑəɚ əɑɛɚɗəɚɑ ɝɚɝɟ-

ɐɔɝɞɚɑ ɖɚɗɨɢɚ, ɚɍɜɌɓɚɎɌəəɚɑ ɌɜɞɑɜɔɌɗɨəɚɕ 

ɝɎɫɓɖɚɕ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ 

ɜɌɐɔɖɌɗɨəɌɫ ɖɚɜɜɑɖɢɔɫ ɞɑɞɜɌɐɧ ɀɌɗɗɚ, ɔə-

ɞɜɌɚɛɑɜɌɢɔɚəəɌɫ ɎɑɜɔɠɔɖɌɢɔɫ əɑɛɚɗəɚɏɚ 

ɝɚɝɟɐɔɝɞɚɏɚ ɖɚɗɨɢɌ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɛɑɜɑɝɑ-

ɣɑəɔɑɘ ɌɜɞɑɜɔɌɗɨəɚɕ ɝɎɫɓɖɔ.   

 ȰɔɌɏəɚɝɞɔɖɌ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔɝɞɚɣ-

əɔɖɚɎ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɝəɌɍɒɑəɔɫ (ɍɚɗɨɤɔɑ 

Ɍɚɜɞɚ-ɗɑɏɚɣəɧɑ ɖɚɗɗɌɞɑɜɌɗɨəɧɑ Ɍɜɞɑɜɔɔ, 

ɍɜɚəɡɔɌɗɨəɧɑ Ɍɜɞɑɜɔɔ, ȺȬȻ). 

 ȿ 28 ɛɌɢɔɑəɞɚɎ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ 

ɍɧɗ ɚɛɜɑɐɑɗɑə 41 ɔɝɞɚɣəɔɖ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ 

ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɝəɌɍɒɑəɔɫ Ɏ Ɏɔɐɑ ɍɚɗɨɤɔɡ 

Ɍɚɜɞɚɗɑɏɚɣəɧɡ ɖɚɗɗɌɞɑɜɌɗɑɕ (ȭȬȷȶȬ) ɔ ɍɜɚə-

ɡɔɌɗɨəɧɡ Ɍɜɞɑɜɔɕ. ɉɁȺ-ȶȯ ɖɚɜɜɑɖɞəɚ ɚɛɜɑ-

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.       ȶɌɜɐɔɚ-ȸȼȾ Ɏ ɟɝɗɚɎɔɫɡ ɘɑɐɔɖɌɘɑəɞɚɓəɚɕ ɝɑɐɌɢɔɔ. ȻɌɢɔɑəɞ Ȱ., 3 ɘɑɝɫɢɌ.  

Ɍ ð ȶɔəɚ-ȸȼȾ, ɛɗɚɝɖɚɝɞɨ ɎɧɎɚɐəɚɏɚ ɚɞɐɑɗɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. Ƚɟɒɑəɔɑ ɎɧɎɚɐəɚɏɚ ɚɞɐɑɗɌ ɛɜɌɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ (ɖɜɟɏ).  

ɍ ð ȶɔəɚ-ȸȼȾ, 4-ɡ ɖɌɘɑɜəɌɫ ɛɗɚɝɖɚɝɞɨ. Ⱥɛɜɑɐɑɗɑə ɍɚɗɨɤɚɕ ɝɟɍɌɚɜɞɌɗɨəɧɕ ɐɑɠɑɖɞ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑ-

ɜɑɏɚɜɚɐɖɔ (ɐɎɚɕəɌɫ ɝɞɜɑɗɖɌ).  

Fig. 3.    Cardio -MRI with anesthe sia. Patient D., 3 months.   

a ð Cine MRI, right ventricle outflow tract plane. Narrowing of the outflow tract of the right ventricle (circle).  

b ð Cine MRI, 4 -chamber plane. Large subaortic ventricular septal defect is identified (double arrow).   
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ɐɑɗɔɗɌ 8 ɔɓ əɔɡ: ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ 59,2% (AUC 

64,3%), ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 

19,5% ɔ 95,5% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȺɝəɚɎəɧɑ 

ɝɗɚɒəɚɝɞɔ ɎɚɓəɔɖɌɗɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɐɚɛɚɗ-

əɔɞɑɗɨəɧɡ ɔɝɞɚɣəɔɖɚɎ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɝəɌɍ-

ɒɑəɔɫ əɑɍɚɗɨɤɚɏɚ ɐɔɌɘɑɞɜɌ (1-2 ɘɘ) ɔ ɟ ɐɑ-

ɞɑɕ ɝ ɏɔɛɚɛɗɌɓɔɜɚɎɌəəɚɕ ɝɔɝɞɑɘɚɕ ȷȬ Ɏ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɖɑ ȭȬȷȶȬ ɚɞ ȺȬȻ Ɏ ɝɗɟɣɌɑ 

ɚɞɡɚɒɐɑəɔɫ ɖɚɗɗɌɞɑɜɌɗɔ ɚɞ əɔɝɡɚɐɫɥɑɏɚ ɚɞ-

ɐɑɗɌ Ɍɚɜɞɧ.  

 Ⱦɚɣəɚɝɞɨ ȶȾ ɝɑɜɐɢɌ Ɏ ɎɧɫɎɗɑəɔɔ 

ȭȬȷȶȬ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ ɝɚɝɞɌ-

ɎɔɗɌ 98,8% (AUC 98,9%). ȸȼȾ ɝɑɜɐɢɌ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ɟ 9 ɐɑɞɑɕ ɝ əɌɗɔɣɔɑɘ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɡ ɔɝɞɚɣəɔɖɚɎ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɝəɌɍɒɑ-

əɔɫ: ɍɧɗɚ ɛɚɗɟɣɑəɚ 9 ɔɝɞɔəəɚ ɛɚɗɚɒɔɞɑɗɨ-

əɧɡ (ȴȻ) ɜɑɓɟɗɨɞɌɞɚɎ, 4 ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ 

(ȷȺ) ɜɑɓɟɗɨɞɌɞɌ ɔ 1 ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɕ 

(ȷȻ) ɜɑɓɟɗɨɞɌɞ ð ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ 

ɝɚɝɞɌɎɔɗɌ 86,1% (AUC 69,1%). Ȼɜɔ ɝɜɌɎəɑ-

əɔɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ȶȾ ɝɑɜɐɢɌ ɔ ɞɜɌəɝɞɚɜɌ-

ɖɌɗɨəɚɕ ɉɁȺ-ȶȯ Ɏ ɎɧɫɎɗɑəɔɔ ɐɚɛɚɗəɔɞɑɗɨ-

əɧɡ ɔɝɞɚɣəɔɖɚɎ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ ɍɧɗɌ ɚɛɜɑɐɑɗɑəɌ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɜɌɓəɔɢɌ Ɏ ɛɚɖɌɓɌ-

ɞɑɗɫɡ ɞɚɣəɚɝɞɔ: ȶȾ ɝɑɜɐɢɌ ɛɚɖɌɓɌɗɌ ɝɑɍɫ ɍɚ-

ɗɑɑ ɞɚɣəɚɕ ɘɑɞɚɐɔɖɚɕ (p 0,001). ȸȼȾ ɝɑɜɐɢɌ 

Ɏ ɚɛɜɑɐɑɗɑəɔɔ ȭȬȷȶȬ ɔ ɍɜɚəɡɔɌɗɨəɧɡ Ɍɜɞɑ-

ɜɔɕ ɛɚɖɌɓɌɗɌ ɝɑɍɫ ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ ɔə-

ɝɞɜɟɘɑəɞɚɘ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɉɁȺ-ȶȯ, ɚɐəɌɖɚ 

ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɜɌɓəɔɢɧ Ɏ ɜɑɓɟɗɨɞɌɞɌɡ ɛɚɗɟ-

ɣɑəɚ əɑ ɍɧɗɚ (p=0,27).  

 ȿ 5 ɛɌɢɔɑəɞɚɎ əɌɗɔɣɔɑ ȭȬȷȶȬ ɞɜɑɍɚ-

ɎɌɗɚ ɛɜɚɎɑɐɑəɔɫ ɩɘɍɚɗɔɓɌɢɔɔ ɐɚ ɚɝəɚɎəɚɏɚ 

ɩɞɌɛɌ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ ɞɑɞɜɌɐɧ 

ɀɌɗɗɚ. 

 Ȯ ɚɛɜɑɐɑɗɑəɔɔ əɌɗɔɣɔɫ ȺȬȻ Ɏɝɑ ɞɜɔ 

ɘɑɞɚɐɌ: ɞɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɉɁȺ-ȶȯ, ȶȾ-

ɝɑɜɐɢɌ ɔ ɖɌɜɐɔɚ-ȸȼȾ ɔɘɑɗɔ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌ-

ɞɑɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɚɣəɚɝɞɔ: 88,24%, 

95,83%, 100% ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɍɑɓ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɜɌɓəɔɢɧ Ɏ ɛɚɗɟɣɑəəɧɡ ɜɑ-

ɓɟɗɨɞɌɞɌɡ (p>0,05). 

 ȺɢɑəɖɌ ɚɝɚɍɑəəɚɝɞɑɕ ɌəɌɞɚɘɔɔ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ (ɡɚɐ ɔ ɜɌɝɛɜɑɐɑɗɑəɔɑ Ɏɑɞ-

Ɏɑɕ Ɏ ɎɧɎɚɐəɚɘ ɚɞɐɑɗɑ ȻȲ). 

 Ƚɜɑɐɔ 85 ɛɌɢɔɑəɞɚɎ ɟ 4 ɐɑɞɑɕ ɔəɞɜɌ-

ɚɛɑɜɌɢɔɚəəɚ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɛɑɜɑɝɑɣɑəɔɑ 

ȮȺȻȲ ɚɐəɚɕ ɔɓ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ɟ 3 ð 

ɗɑɎɌɫ ɖɚɜɚəɌɜəɌɫ Ɍɜɞɑɜɔɫ, ɟ 1 ð ɛɜɌɎɌɫ ɖɚ-

ɜɚəɌɜəɌɫ Ɍɜɞɑɜɔɫ). 3 ɝɗɟɣɌɫ ɍɧɗɔ ɖɚɜɜɑɖɞəɚ 

ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȶȾ ɝɑɜɐɢɌ 

(ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɌ 75%), 1 

ȷȺ ɜɑɓɟɗɨɞɌɞ ɍɧɗ ɛɚɗɟɣɑə ɟ ɛɌɢɔɑəɞɌ Ɏ Ɏɚɓ-

ɜɌɝɞɑ 1 ɘɑɝɫɢɌ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɝ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɑɕ, 

ɃȽȽ 132 ɟɐ/ɘɔə. Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ɉɁȺ-ȶȯ 

ɖɚɜɜɑɖɞəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɑɜɑɝɑɣɑəɔɫ ɖɚɜɚ-

əɌɜəɚɕ Ɍɜɞɑɜɔɔ ȮȺȻȲ ɍɧɗɌ ɟ ɐɎɟɡ ɐɑɞɑɕ ɔɓ 

4 (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 50%). Ⱦɚɣəɚɝɞɨ ɉɁȺ-ȶȯ ɔ 

ȶȾ ɝɑɜɐɢɌ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɌəɚɘɌɗɨəɚɏɚ ɡɚɐɌ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝɚɝɞɌɎɔɗɌ 97,61% (AUC 

75%) ɔ 98,6% (AUC 87,5%) ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȶɌɜɐɔɚ-ȸȼȾ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɟ 2 ɔɓ 4 ɐɑɞɑɕ ɝ 

əɌɗɔɣɔɑɘ ɌəɚɘɌɗɨəɚɏɚ ɡɚɐɌ ɖɚɜɚəɌɜəɚɕ Ɍɜ-

ɞɑɜɔɔ: Ɏ ɚɍɚɔɡ ɝɗɟɣɌɫɡ ɎɔɓɟɌɗɔɓɌɢɔɫ ɐɔ-

ɝɞɌɗɨəɚɏɚ ɡɚɐɌ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɍɧɗɌ 

ɓɌɞɜɟɐəɔɞɑɗɨəɌ. Ⱦɚɣəɚɝɞɨ ɖɌɜɐɔɚ-ȸȼȾ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ ɌəɌɞɚɘɔɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ 

ɝɚɝɞɌɎɔɗɌ 91,67% (AUC 50%). Ȼɜɔ ɛɚɛɌɜəɚɘ 

ɝɜɌɎəɑəɔɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɚɣəɚɝɞɔ, ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɜɌɓəɔɢɧ ɘɑɒɐɟ ɘɑɞɚɐɔ-

ɖɌɘɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɌəɌɞɚɘɔɔ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ ɛɚɗɟɣɑəɚ əɑ ɍɧɗɚ (p>0,05). 

 ȿ 1 ɜɑɍɑəɖɌ ɝ əɌɗɔɣɔɑɘ ɛɑɜɑɝɑɣɑəɔɫ 

ȮȺȻȲ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɑɕ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ɛɜɚɎɑɐɑəəɚɕ ȶȾ ɝɑɜɐɢɌ ɍɧɗɚ ɛɜɔəɫɞɚ ɜɑɤɑ-

əɔɑ ɚɍ ɟɝɞɌəɚɎɖɑ ɖɗɌɛɌəəɚ-ɝɚɐɑɜɒɌɥɑɏɚ 

ɖɚəɐɟɔɞɌ Ɏ ȷȬ. 

 ȮɧɫɎɗɑəɔɑ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɌəɚɘɌɗɔɕ 

ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ (ɖɜɚɝɝɔəɏ ɔ Ɍɞɜɑɓɔɫ ɟɝɞɨɫ 

ɚɐəɚɕ ɔɓ ɎɑɞɎɑɕ ȷȬ). 

 ȿ 14% ɐɑɞɑɕ ɔɓ Ɏɧɍɚɜɖɔ ɔɘɑɗɔɝɨ ɝɚ-

ɣɑɞɌəəɧɑ ɌəɚɘɌɗɔɔ ȷȬ: ɟ 9 ð ɖɜɚɝɝɔəɏ ȷȬ ɔ ɟ 

ɚɐəɚɏɚ ɜɑɍɑəɖɌ Ɍɞɜɑɓɔɫ ɗɑɎɚɕ ȷȬ ɝ ɐɟɖɞɌɗɨ-

əɧɘ ɑɑ ɚɞɡɚɒɐɑəɔɑɘ. ȴɓ 10 ɐɑɞɑɕ ɝ ɌəɚɘɌɗɔ-

ɫɘɔ ȷȬ 9 ɍɧɗɔ ɚɍɝɗɑɐɚɎɌəɧ ɝ ɛɚɘɚɥɨɪ ȶȾ 

ɝɑɜɐɢɌ: ɚɤɔɍɚɣəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚɗɟɣɑəɚ əɑ 

ɍɧɗɚ (ɞɚɣəɚɝɞɨ 100%, AUC 1,00). ȾɜɌəɝɞɚɜɌ-

ɖɌɗɨəɌɫ ɉɁȺ-ȶȯ ɖɚɜɜɑɖɞəɚ ɚɛɜɑɐɑɗɔɗɌ Ɍəɚ-

ɘɌɗɔɔ ȷȬ ɟ 6 ɛɌɢɔɑəɞɚɎ ɔɓ 10 (ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ 60%). Ȼɚ ɉɁȺ-ȶȯ ɍɧɗɚ ɛɚɗɟɣɑəɚ 3 ȷȻ ɔ 

4 ȷȺ ɜɑɓɟɗɨɞɌɞɌ, ɚɐɔə ɔɓ ɖɚɞɚɜɧɡ ɍɧɗ ɖɗɔ-

əɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ ɔ ɚɛɜɑɐɑɗɑə ɛɜɔ ɛɜɚɎɑ-

ɐɑəɔɔ ȶȾ ɝɑɜɐɢɌ: Ɍɞɜɑɓɔɫ ɟɝɞɨɫ ɗɑɎɚɕ ȷȬ 

(ɜɔɝ. 4). Ȯɝɑ ɛɌɢɔɑəɞɧ ɝ ɚɤɔɍɚɣəɧɘɔ ɜɑɓɟɗɨ-

ɞɌɞɌɘɔ ɛɚ ɉɁȺ-ȶȯ ɔɘɑɗɔ ɎɧɜɌɒɑəəɟɪ ɏɔɛɚ-

ɛɗɌɓɔɪ ɝɞɎɚɗɌ ɔ ɎɑɞɎɑɕ ȷȬ (z score> -2). Ⱦɚɣ-

əɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɌ 93% (AUC 68%). ȶɌɜ-

ɐɔɚ-ȸȼȾ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɟ 4 ɛɌɢɔɑəɞɚɎ ɔɓ 

10 ɝ ɌəɚɘɌɗɔɫɘɔ ȷȬ: ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗ ɛɚɗɟɣɑə 1 ȷȺ ɜɑɓɟɗɨɞɌɞ ɟ 

ɜɑɍɑəɖɌ ɝ ɜɑɓɖɚ ɎɧɜɌɒɑəəɚɕ ɏɔɛɚɛɗɌɓɔɑɕ 

ɝɔɝɞɑɘɧ ȷȬ, ɓɌɞɜɟɐəɫɪɥɑɕ ɎɔɓɟɌɗɔɓɌɢɔɪ 

ɛɑɜɑɝɑɣɑəɔɫ ɎɑɞɎɑɕ ȷȬ. Ⱦɚɣəɚɝɞɨ ȸȼȾ ɝɑɜɐɢɌ 

Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɌəɚɘɌɗɔɕ ȷȬ ɟ ɐɑɞɑɕ ɝ ɞɑɞɜɌ-

ɐɚɕ ɀɌɗɗɚ ɝɚɝɞɌɎɔɗɌ 97,2% (AUC 87,5%). ȶȾ ɔ 

ȸȼȾ ɛɚɖɌɓɌɗɔ ɝɑɍɫ ɍɚɗɑɑ ɞɚɣəɧɘɔ ɔəɝɞɜɟ-

ɘɑəɞɌɘɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɚɣɑɞɌəəɧɡ ɌəɚɘɌ-

ɗɔɕ ȷȬ ɟ ɐɑɞɑɕ ɝ ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ Ɏ ɝɜɌɎəɑəɔɔ 

ɝ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ (p=0,19).  

ȰɔɌɏəɚɝɞɔɖɌ ɌəɚɘɌɗɔɕ Ɏɑəɚɓəɚɏɚ Ɏɚɓ-

ɎɜɌɞɌ (ɣɌɝɞɔɣəɧɕ ɌəɚɘɌɗɨəɧɕ ɐɜɑəɌɒ ɗɑ-

ɏɚɣəɧɡ Ɏɑə, ɐɚɍɌɎɚɣəɧɑ Ɏɑɜɡəɔɑ ɛɚɗɧɑ Ɏɑəɧ.) 

 ȿ 12 ɐɑɞɑɕ ɛɚ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɘ 

ɔ/ɔɗɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɘ ɐɌəəɧɘ ɍɧɗɌ 

ɎɧɫɎɗɑəɌ ɝɚɛɟɞɝɞɎɟɪɥɌɫ ɛɌɞɚɗɚɏɔɫ Ɏɑəɚɓəɚ-

ɏɚ ɎɚɓɎɜɌɞɌ:  ɟ 2  ɛɌɢɔɑəɞɚɎ ɣɌɝɞɔɣəɧɕ  Ɍəɚ- 
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig . 4 ɝ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

ȼɔɝ. 4.      ȶȾ ɝɑɜɐɢɌ Ɏ ɟɝɗɚɎɔɫɡ ɘɑɐɔɖɌɘɑəɞɚɓəɚɕ ɝɑɐɌɢɔɔ, ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, 

ɍɑɓ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɔ. ȻɌɢɔɑəɞ Ȭ., 6 ɐəɑɕ, ɞɑɞɜɌɐɌ ɀɌɗɗɚ.  

Ɍ ð ȬɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ⱥɞ ɗɑɏɚɣəɚɏɚ ɝɞɎɚɗɌ (ɣɑɜəɌɫ ɝɞɜɑɗɖɌ) ɚɞɡɚɐɔɞ ɑɐɔəɝɞɎɑə-

əɌɫ ɛɜɌɎɌɫ ɗɑɏɚɣəɌɫ Ɍɜɞɑɜɔɫ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ). Ȯ ɟɝɞɨɑ ɛɜɌɎɚɕ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ð ɟɣɌɝɞɚɖ ɗɚɖɌɗɨəɚɏɚ ɝɞɑ-

əɚɓɌ (ɖɜɟɏ), ɐɔɝɞɌɗɨəɑɑ ɖɚɞɚɜɚɏɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɛɚɝɞɝɞɑəɚɞɔɣɑɝɖɚɑ ɌəɑɎɜɔɓɘɌɞɔɣɑɝɖɚɑ ɜɌɝɤɔɜɑəɔɑ ɝɚ-

ɝɟɐɌ (ɓɎɑɓɐɚɣɖɌ). 

ɍ ð ȬɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ, ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ⱥɞ əɔɝɡɚɐɫɥɑɕ Ɍɚɜɞɧ (ɓɎɑɓɐɚɣɖɌ) ɚɞɡɚɐɔɞ ɚɞɖɜɧ-

ɞɧɕ ɌɜɞɑɜɔɌɗɨəɧɕ ɛɜɚɞɚɖ (ɣɑɜəɌɫ ɝɞɜɑɗɖɌ), ɛɜɚɐɚɗɒɌɪɥɔɕɝɫ Ɏ ɗɑɎɟɪ ɗɑɏɚɣəɟɪ Ɍɜɞɑɜɔɪ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ). 

Ɏ ð ȼɑɒɔɘ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɔ, Ɏɔɐ ɝɍɚɖɟ. ȰɟɖɞɌɗɨəɚɑ ɚɞɡɚɒɐɑəɔɑ ɗɑɎɚɕ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ɝɞɜɑɗɖɌ). 

ɏ ð ȼɑɒɔɘ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɔ, Ɏɔɐ ɝɓɌɐɔ. ȿɝɞɨɑɎɚɕ ɝɞɑəɚɓ ɛɜɌɎɚɕ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ɖɜɟɏ). Ȼɚɝɞɝɞɑəɚɞɔɣɑ-

ɝɖɚɑ ɌəɑɎɜɔɓɘɌɞɔɣɑɝɖɚɑ ɜɌɝɤɔɜɑəɔɑ ɛɜɌɎɚɕ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ɓɎɑɓɐɚɣɖɌ).  

Fig. 4.   Cardiac  CT (medical  sedation ), contrast  enhancement , no  ECG-gating . Patient A., 6 days, 

tetralogy of Fallot.  

a ð Arterial phase, axial plane. A single right pulmonary artery (white arrow) arises from the pulmonary trunk 

(black arrow). At the opening of the right pulmonary artery there is an area of local steno sis (circle), distally ð a 

post -stenotic aneurysmal dilatation (asterisk).   

b ð Arterial phase, oblique plane. From the descending aorta (asterisk) a patent ductus arteriosus (black arrow) 

arises and continues to the left pulmonary artery (white arrow).  

c ð 3D reconstruction mode, side view. Ductal origin of the left pulmonary artery (arrow).  

d ð 3D reconstruction mode, posterior view. Stenosis of the right pulmonary artery (circle). Poststenotic aneu-

rysmal dilatation of the right pulmonary artery (asteris k).  
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ɘɌɗɨəɧɕ ɐɜɑəɌɒ ɗɑɏɚɣəɧɡ Ɏɑə, ɟ 10 ð ɐɚɍɌ-

Ɏɚɣəɧɑ ɛɚɗɧɑ Ɏɑəɧ. Ⱦɚɣəɚɝɞɨ ɉɁȺ-ȶȯ ɔ ɞɚ-

ɘɚɏɜɌɠɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ Ɏ ɎɧɫɎɗɑəɔɔ ɝɚɛɟɞ-

ɝɞɎɟɪɥɔɡ ɌəɚɘɌɗɔɕ Ɏɑəɚɓəɚɏɚ ɎɚɓɎɜɌɞɌ ɝɚ-

ɝɞɌɎɔɗɌ 94,12 (AUC 79,12%) ɔ 100% (AUC 

1,00) ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȼɚ ɉɁȺ-ȶȯ ɍɧɗɚ ɛɚɗɟ-

ɣɑəɚ 5 ȷȺ ɜɑɓɟɗɨɞɌɞɚɎ, ɚɐɔə ɔɓ ɖɚɞɚɜɧɡ ɍɧɗ 

ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ ð ɛɜɚɛɟɝɖ ɣɌɝɞɔɣəɚɏɚ 

ɌəɚɘɌɗɨəɚɏɚ ɐɜɑəɌɒɌ ɗɑɏɚɣəɧɡ Ɏɑə Ɏ Ɏɑɜɡ-

əɪɪ ɛɚɗɟɪ Ɏɑəɟ (ȮȻȮ).  

 Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȶȾ ɔ/ɔɗɔ ȸȼȾ ɝɑɜɐɢɌ 

ɡɔɜɟɜɏɔɣɑɝɖɌɫ ɞɌɖɞɔɖɌ Ɏɑɐɑəɔɫ ɍɧɗɌ ɔɓɘɑ-

əɑəɌ ɟ 13 ɛɌɢɔɑəɞɚɎ (15,3%). 

 Ⱥɍɝɟɒɐɑəɔɑ. 

 ȽɚɎɜɑɘɑəəɧɑ ɔəɝɞɜɟɘɑəɞɧ ɖɌɜɐɔɚɎɔ-

ɓɟɌɗɔɓɌɢɔɔ ɔɏɜɌɪɞ ɖɗɪɣɑɎɚɑ ɓəɌɣɑəɔɑ Ɏ ɛɚ-

ɝɞɌəɚɎɖɑ ɐɔɌɏəɚɓɌ ɞɑɞɜɌɐɌ ɀɌɗɗɚ, Ɏ ɚɢɑəɖɑ 

ɜɔɝɖɚɎ ɔ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɜɌɐɔ-

ɖɌɗɨəɚɕ ɖɚɜɜɑɖɢɔɔ ɛɚɜɚɖɌ. Ȯ ɟɝɗɚɎɔɫɡ ɟɝɚ-

ɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɔ Ɏɧɝɚɖɚɕ ɐɚɝɞɟɛəɚɝɞɔ 

ɔəɝɞɜɟɘɑəɞɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏɚɛɜɚɝ ɢɑɗɑɝɚ-

ɚɍɜɌɓəɚɝɞɔ ɔ ɍɑɓɚɛɌɝəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɞɚɏɚ ɔɗɔ ɔəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɘɑɞɚɐɌ əɌ 

ɜɌɓəɧɡ ɩɞɌɛɌɡ Ɏɑɐɑəɔɫ ɐɑɞɑɕ ɝ ȮȻȽ ɚɝɞɌɑɞɝɫ 

ɌɖɞɟɌɗɨəɧɘ.  

 ȾɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɉɁȺ-ȶȯ ɫɎɗɫɑɞɝɫ 

ɔəɔɢɔɌɗɨəɧɘ ɔ ɎɧɝɚɖɚɩɠɠɑɖɞɔɎəɧɘ ɔə-

ɝɞɜɟɘɑəɞɚɘ ɛɑɜɎɔɣəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝɗɚɒəɧɡ 

ȮȻȽ ɝ ɏɔɛɚɎɚɗɑɘɔɑɕ ɘɌɗɚɏɚ ɖɜɟɏɌ ɖɜɚɎɚɚɍ-

ɜɌɥɑəɔɫ. ȽɟɥɑɝɞɎɟɑɞ ɜɫɐ ɜɌɍɚɞ, ɐɑɘɚəɝɞɜɔ-

ɜɟɪɥɔɡ ɤɔɜɚɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɞɜɌəɝɞɚɜɌ-

ɖɌɗɨəɚɕ ɉɁȺ-ȶȯ, ɖɌɖ ɑɐɔəɝɞɎɑəəɚɏɚ ɔ ɚɖɚə-

ɣɌɞɑɗɨəɚɏɚ ɔəɝɞɜɟɘɑəɞɌ Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚə-

əɚɘ ɛɗɌəɔɜɚɎɌəɔɔ ɖɚɜɜɑɖɢɔɔ ɝɗɚɒəɧɡ ȮȻȽ 

ɟ ɐɑɞɑɕ [8, 10]. ȺɐəɌɖɚ ɚɞəɚɝɔɞɑɗɨəɚ əɑɎɧɝɚ-

ɖɚɑ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ ɜɌɓɜɑɤɑəɔɑ, ɓɌɎɔɝɔ-

ɘɚɝɞɨ ɚɞ Ɍɖɟɝɞɔɣɑɝɖɚɏɚ ɚɖəɌ ɝɚɓɐɌɪɞ ɚɍɦɑɖ-

ɞɔɎəɧɑ ɝɗɚɒəɚɝɞɔ Ɏ ɐɑɞɌɗɨəɚɕ ɚɢɑəɖɑ ɌəɌ-

ɞɚɘɔɔ ɩɖɝɞɜɌɖɌɜɐɔɌɗɨəɧɡ ɝɞɜɟɖɞɟɜ ɔ ɎɧɫɎ-

ɗɑəɔɔ Ɏɚɓɘɚɒəɧɡ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɖɗɔəɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɡ ɌəɚɘɌɗɔɕ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɉɁȺ-ȶȯ ɟ ɐɑɞɑɕ ɝ ȮȻȽ [9, 12]. 

  ȽɚɎɜɑɘɑəəɧɑ Ɍɗɏɚɜɔɞɘɧ Ɏɑɐɑəɔɫ ɐɑ-

ɞɑɕ ɝ ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ ɎɖɗɪɣɌɪɞ Ɏ ɝɑɍɫ ɜɟ-

ɞɔəəɚɑ ɛɜɚɎɑɐɑəɔɑ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-

ȶȯ ɔ, ɖɌɖ ɛɜɌɎɔɗɚ, ɐɌɗɨəɑɕɤɑɑ ɐɚɚɍɝɗɑɐɚɎɌ-

əɔɑ ɝ ɛɚɘɚɥɨɪ ɟɞɚɣəɫɪɥɔɡ ɖɌɜɐɔɚɎɔɓɟɌɗɔ-

ɓɌɢɔɚəəɧɡ ɘɑɞɚɐɔɖ: ȶȾ ɔ/ɔɗɔ ȸȼȾ ɝɑɜɐɢɌ 

ɔɗɔ ɛɜɫɘɚɕ Ȭȯ [2]. Ƚ ɜɌɓɎɔɞɔɑɘ Ɏɚɓɘɚɒəɚ-

ɝɞɑɕ əɑɔəɎɌɓɔɎəɧɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɝɑɜɐɢɌ ɜɟɞɔəəɚɑ ɛɜɔɘɑəɑəɔɑ ɛɜɫɘɚɕ Ɍəɏɔɚ-

ɏɜɌɠɔɔ ɟ ɐɑɞɑɕ ɝ ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ ɫɎɗɫɑɞɝɫ 

ɛɜɑɐɘɑɞɚɘ ɐɔɝɖɟɝɝɔɕ: ɎɧɝɚɖɌɫ ɐɚɓɌ ɔɚəɔɓɔ-

ɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ, ɖɌɞɑɞɑɜ-

ɌɝɝɚɢɔɔɜɚɎɌəəɧɑ ɚɝɗɚɒəɑəɔɫ ɔ ɔəɎɌɓɔɎ-

əɚɝɞɨ ɫɎɗɫɪɞɝɫ ɚɝəɚɎəɧɘɔ ɝɐɑɜɒɔɎɌɪɥɔɘɔ 

ɠɌɖɞɚɜɌɘɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɘɑɞɚɐɔɖɔ Ɏ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɡ ɢɑɗɫɡ [17]. Ʉɔɜɚɖɚɑ ɛɜɔɘɑəɑ-

əɔɑ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ ɚɍɟɝɗɌɎɗɔɎɌɑɞ 

ɔɓɟɣɑəɔɑ ɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ Ɏ ɛɜɑɐɚɛɑɜɌɢɔ-

ɚəəɚɘ ɛɗɌəɔɜɚɎɌəɔɔ ȮȻȽ ɔ Ɏ ɛɚɞɑəɢɔɌɗɨəɚɕ 

ɓɌɘɑəɑ ɛɜɫɘɚɕ ɌəɏɔɚɏɜɌɠɔɔ. 

 Ȯ ɛɜɚɎɑɐɑəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɔ 

ɚɛɜɑɐɑɗɑəɧ Ɏɚɓɘɚɒəɚɝɞɔ əɑɔəɎɌɓɔɎəɧɡ ɘɑ-

ɞɚɐɚɎ ɖɌɜɐɔɚɎɔɓɟɌɗɔɓɌɢɔɔ (ɉɁȺ-ȶȯ, ȶȾ ɔ 

ȸȼȾ ɝɑɜɐɢɌ) Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɛɑɜɎɔɣəɚɘ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɗɌəɔɜɚɎɌəɔɔ ɖɚɜɜɑɖɢɔɔ 

Ⱦɀ ɟ ɐɑɞɑɕ. Ȼɚɗɟɣɑəəɧɑ Ɏ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɜɑɓɟɗɨɞɌɞɧ ɝɚɛɚɝɞɌɎɗɫɗɔɝɨ ɝ ɐɌəəɧɘɔ ɛɜɫ-

ɘɚɕ ɌəɏɔɚɏɜɌɠɔɔ, ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɘɔ 

ɐɌəəɧɘɔ ɔ ɐɌəəɧɘɔ Ɍɟɞɚɛɝɔɔ (ɛɜɔ əɌɗɔ-

ɣɔɔ). 

 Ⱦɚɣəɚɝɞɨ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ Ɏ 

ɛɚɝɞɌəɚɎɖɑ ɐɔɌɏəɚɓɌ Ⱦɀ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɝɚɝɞɌɎɔɗɌ 100%, ɣɞɚ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɜɑ-

ɓɟɗɨɞɌɞɌɘɔ ɜɌɍɚɞ ɍɚɗɨɤɔəɝɞɎɌ ɖɚɗɗɑɏ [5, 6, 

9]. Ƚəɔɒɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ɉɁȺ-ȶȯ Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɗɌəɔɜɚ-

ɎɌəɔɔ ɖɚɜɜɑɖɢɔɔ ɞɑɞɜɌɐɧ ɀɌɗɗɚ ɍɧɗɚ Ɏ ɚɝ-

əɚɎəɚɘ ɓɌ ɝɣɑɞ əɔɓɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɚɛɟɞɝɞɎɟɪɥɔɡ 

ɌəɚɘɌɗɔɕ ɐɟɏɔ Ɍɚɜɞɧ (ɛɜɌɎɚɗɑɒɌɥɌɫ ɔ 

ɐɎɚɕəɌɫ ɐɟɏɌ), ɌɍɑɜɜɌəɞəɚɕ ɛɚɐɖɗɪɣɔɣəɚɕ 

Ɍɜɞɑɜɔɔ, ɌəɚɘɌɗɔɕ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ ɔ Ɏɑ-

əɚɓəɚɏɚ ɎɚɓɎɜɌɞɌ. ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ 

ɌɍɑɜɜɌəɞəɚɕ ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑɜɔɔ ɟ ɐɑɞɑɕ 

ɝ ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ ɝɚɝɞɌɎɗɫɑɞ 5-8% [5]. Ƚɚɣɑ-

ɞɌəəɌɫ ɌəɚɘɌɗɔɫ Ɏ Ɏɔɐɑ ɛɜɌɎɚɗɑɒɌɥɑɕ ɐɟɏɔ 

Ɍɚɜɞɧ ɔ ɌɍɑɜɜɌəɞəɚɕ ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑɜɔɔ 

ɛɜɔ ɗɪɍɚɘ ȮȻȽ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɝɚɛɜɚɎɚɒɐɌ-

ɑɞɝɫ ɠɚɜɘɔɜɚɎɌəɔɑɘ əɑɛɚɗəɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ 

ɖɚɗɨɢɌ, ɞɌɖɒɑ ɞɜɑɍɟɪɥɑɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɕ 

ɖɚɜɜɑɖɢɔɔ [18, 19]. 

 Ȯ ɛɜɚɎɑɐɑəəɚɘ əɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ɉɁȺ-ȶȯ Ɏ ɚɛɜɑɐɑ-

ɗɑəɔɔ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɌəɚɘɌɗɔɕ ɐɟɏɔ Ɍɚɜɞɧ 

ɝɚɝɞɌɎɔɗɌ 82,3%, Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɌɍɑɜɜɌəɞəɚɕ 

ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑɜɔɔ ð 94,12%. Ƚəɔɒɑəɔɑ 

ɛɚɖɌɓɌɞɑɗɑɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɚɣəɚɝɞɔ ɍɧɗɚ 

ɓɌ ɝɣɑɞ ɚɞəɚɝɔɞɑɗɨəɚ əɔɓɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɔ ɘɑɞɚɐɌ (33-37%): ɝɜɑɐɔ ȷȺ ɜɑɓɟɗɨɞɌɞɚɎ 

ɍɧɗɚ 5 ð ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ, ɞɜɑɍɚɎɌɎɤɔɡ 

ɔɓɘɑəɑəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɞɌɖɞɔɖɔ Ɏɑɐɑəɔɫ 

ɛɌɢɔɑəɞɚɎ. Ȯɝɑ ɝɚɛɟɞɝɞɎɟɪɥɔɑ ɌəɚɘɌɗɔɔ 

ɐɟɏɔ Ɍɚɜɞɧ ɔ ɑɑ ɎɑɞɎɑɕ ɍɧɗɔ ɖɚɜɜɑɖɞəɚ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌəɧ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȶȾ ɝɑɜɐɢɌ 

(ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ 100%): əɑɛɚɗəɚɑ ɝɚɝɟɐɔɝɞɚɑ 

ɖɚɗɨɢɚ ɍɧɗɚ ɓɌɛɚɐɚɓɜɑəɚ ɟ ɐɑɞɑɕ ɝ ɛɜɌɎɚɗɑ-

ɒɌɥɑɕ ɐɟɏɚɕ Ɍɚɜɞɧ ɔ ɌɍɑɜɜɌəɞəɚɕ ɗɑɎɚɕ 

ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑɜɔɑɕ ɛɚ ɖɚɝɎɑəəɧɘ ɛɜɔ-

ɓəɌɖɌɘ ɖɚɘɛɜɑɝɝɔɔ ɞɜɌɡɑɔ.  

 Ȱɜɟɏɔɘ ɎɌɒəɧɘ ɖɜɔɞɑɜɔɑɘ Ɏ ɛɜɑɐ-

ɚɛɑɜɌɢɔɚəəɚɘ ɛɗɌəɔɜɚɎɌəɔɔ ɖɚɜɜɑɖɢɔɔ 

ɞɑɞɜɌɐɧ ɀɌɗɗɚ ɟ ɐɑɞɑɕ ɫɎɗɫɑɞɝɫ ɚɛɜɑɐɑɗɑəɔɑ 

ɠɟəɖɢɔɚəɔɜɟɪɥɑɏɚ ɗɑɎɚɝɞɚɜɚəəɑɏɚ ȺȬȻ Ɏ 

ɝɚɣɑɞɌəɔɔ ɝ ɛɜɌɎɚɗɑɒɌɥɑɕ ɐɟɏɚɕ Ɍɚɜɞɧ, 

ɞɜɑɍɟɪɥɑɏɚ ɚɍɫɓɌɞɑɗɨəɚɏɚ ɛɑɜɑɝɑɣɑəɔɫ, ɐɗɫ 

ɔɝɖɗɪɣɑəɔɫ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɝɚɝɟɐɔɝɞɚɏɚ 
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ɖɚɗɨɢɌ ɔ ɛɚɎɞɚɜəɚɕ ɚɛɑɜɌɢɔɔ Ɏ ɐɌɗɨəɑɕɤɑɘ 

[18]. Ȯ ɚɛɜɑɐɑɗɑəɔɔ əɌɗɔɣɔɫ ȺȬȻ Ɏɝɑ ɞɜɔ ɐɔ-

Ɍɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɌ ɔɘɑɗɔ Ɏɧɝɚɖɔɑ ɛɚɖɌ-

ɓɌɞɑɗɔ ɞɚɣəɚɝɞɔ: ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɚɤɔ-

ɍɚɣəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚ ɉɁȺ-ȶȯ ɍɧɗɔ ɝɎɫɓɌəɧ 

ɝ ɞɜɟɐəɚɝɞɫɘɔ Ɏ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɑ ȺȬȻ ɚɞ 

ȭȬȷȶȬ ɟ ɐɑɞɑɕ ɝ ɎɧɜɌɒɑəəɚɕ ɏɔɛɚɛɗɌɓɔɑɕ 

ɝɔɝɞɑɘɧ ȷȬ. Ȯɚɓɘɚɒəɚɝɞɔ ɉɁȺ-ȶȯ Ɏ ɚɛɜɑɐɑ-

ɗɑəɔɔ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔɝɞɚɣəɔɖɚɎ ɗɑɏɚɣəɚɏɚ 

ɖɜɚɎɚɝəɌɍɒɑəɔɫ (ȭȬȷȶȬ ɔ ɍɜɚəɡɔɌɗɨəɧɑ Ɍɜ-

ɞɑɜɔɔ) ɟ ɐɑɞɑɕ ɝ ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ ɟɝɞɟɛɌɪɞ ȶȾ 

(ɛɜɚɛɟɝɖ 10 ȭȬȷȶȬ, ɛɚɞɜɑɍɚɎɌɎɤɔɡ ɔəɞɜɌɚ-

ɛɑɜɌɢɔɚəəɚɏɚ ɛɑɜɑɝɑɣɑəɔɫ) [5]. Ȯ ɛɜɚɎɑɐɑə-

əɚɘ əɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɉɁȺ-ȶȯ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɚ ɟɝɞɟɛɌɗɌ ȶȾ ɔ ȸȼȾ ɝɑɜɐɢɌ Ɏ ɚɛɜɑɐɑɗɑ-

əɔɔ ȭȬȷȶȬ ɔ ɍɜɚəɡɔɌɗɨəɧɡ Ɍɜɞɑɜɔɕ (p=0, 

001).  

 ȽɚɛɟɞɝɞɎɟɪɥɔɑ ɌəɚɘɌɗɔɔ ɖɚɜɚəɌɜ-

əɧɡ Ɍɜɞɑɜɔɕ ɛɜɔ ɞɑɞɜɌɐɑ ɀɌɗɗɚ ɎɝɞɜɑɣɌɪɞɝɫ 

Ɏ 4-6% ɝɗɟɣɌɑɎ (72% ɔɓ əɔɡ ɛɜɑɐɝɞɌɎɗɑəɧ 

ɛɑɜɑɝɑɣɑəɔɑɘ ɚɐəɚɕ ɔɓ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ 

(ɔɗɔ ɑɑ ɎɑɞɎɑɕ) ȮȺȻȲ) [18]. Ɂɚɐ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ ɛɜɔ ɞɑɞɜɌɐɑ ɀɌɗɗɚ ɫɎɗɫɑɞɝɫ ɎɌɒəɧɘ 

ɌəɌɞɚɘɔɣɑɝɖɔɘ ɛɌɜɌɘɑɞɜɚɘ, ɚɛɜɑɐɑɗɫɪɥɔɘ 

ɞɌɖɞɔɖɟ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ ɛɚɜɚɖɌ: 

ɛɑɜɑɝɑɣɑəɔɑ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɕ ȮȺȻȲ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɐəɟ ɔɓ ɛɜɔɣɔə ɝɗɚɒəɚ-

ɝɞɑɕ Ɏɧɛɚɗəɑəɔɫ ɌɐɑɖɎɌɞəɚɕ Ɏɑəɞɜɔɖɟɗɚɞɚ-

ɘɔɔ ɔ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɫɎɗɫɑɞɝɫ ɛɚɖɌɓɌəɔɑɘ 

ɐɗɫ ɔɘɛɗɌəɞɌɢɔɔ ɗɑɏɚɣəɚɏɚ ɖɚəɐɟɔɞɌ [2]. Ƚ 

ɛɚɫɎɗɑəɔɑɘ ȿȳ-ɌɛɛɌɜɌɞɚɎ ɩɖɝɛɑɜɞəɚɏɚ ɖɗɌɝ-

ɝɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɞɜɌəɝɞɚɜɌ-

ɖɌɗɨəɚɕ ɉɁȺ-ȶȯ Ɏ ɚɢɑəɖɑ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ ɟ ɐɑɞɑɕ Ɏɚɓɜɚɝɗɔ, ɚɐəɌɖɚ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɘɑɞɚɐɌ ɚɝɞɌɑɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ əɑɎɧɝɚ-

ɖɚɕ. ȶȾ ɝɑɜɐɢɌ ɞɌɖɒɑ ɔɘɑɑɞ ɝɎɚɔ ɚɏɜɌəɔɣɑ-

əɔɫ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɐɔɝɞɌɗɨəɚɏɚ ɡɚɐɌ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ ɟ əɚɎɚɜɚɒɐɑəəɧɡ ɔ ɐɑɞɑɕ ɐɚ 

ɏɚɐɌ ɔɓ-ɓɌ Ɏɧɝɚɖɚɕ ɃȽȽ ɔ ɎɧɜɌɒɑəəɚɝɞɔ 

ɛɟɗɨɝɌɢɔɚəəɧɡ ɌɜɞɑɠɌɖɞɚɎ [10, 14]. Ȯ əɌɤɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ȷȺ ɜɑɓɟɗɨɞɌɞ ɛɚ ȶȾ ɍɧɗ ɛɚɗɟ-

ɣɑə ɟ ɜɑɍɑəɖɌ ɝ Ɏɧɝɚɖɚɕ ɃȽȽ, əɑɝɘɚɞɜɫ əɌ 

ɛɜɚɎɑɐɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ 

ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɑɕ.  

 ȶ ɜɑɐɖɔɘ ɝɚɣɑɞɌəəɧɘ ɛɌɞɚɗɚɏɔɫɘ ɛɜɔ 

ɞɑɞɜɌɐɑ ɀɌɗɗɚ ɚɞəɚɝɔɞɝɫ Ɍɞɜɑɓɔɫ ɟɝɞɨɫ ɚɐəɚɕ 

ɔɓ ȷȬ c ɌəɚɘɌɗɨəɧɘ ɑɑ ɚɞɡɚɒɐɑəɔɑɘ ɚɞ ȺȬȻ 

ɔɗɔ ɐɟɏɔ Ɍɚɜɞɧ. ȹɌɗɔɣɔɑ ɌəɚɘɌɗɨəɚɏɚ ɚɞ-

ɡɚɒɐɑəɔɫ ɚɐəɚɕ ɔɓ ȷȬ ɟɝɗɚɒəɫɑɞ ɔ ɘɑəɫɑɞ 

ɡɔɜɟɜɏɔɣɑɝɖɔɕ ɛɚɐɡɚɐ ɖ ɖɚɜɜɑɖɢɔɔ ɚɝəɚɎəɚ-

ɏɚ ɛɚɜɚɖɌ ð ɞɑɞɜɌɐɧ ɀɌɗɗɚ [15]. ȺȬȻ, ɫɎɗɫɫɝɨ 

ɑɐɔəɝɞɎɑəəɧɘ ɔɝɞɚɣəɔɖɚɘ ɖɜɚɎɚɝəɌɍɒɑəɔɫ 

ɗɑɏɖɚɏɚ, ɞɜɑɍɟɑɞ ɛɜɚɎɑɐɑəɔɫ ɛɌɗɗɔɌɞɔɎəɚɏɚ 

ɩɞɌɛɌ ɖɚɜɜɑɖɢɔɔ: ɞɜɌəɝɗɪɘɔəɌɗɨəɚɕ ɍɌɗ-

ɗɚəəɚɕ ɌəɏɔɚɛɗɌɝɞɔɖɔ ɝ ɐɌɗɨəɑɕɤɑɕ ɟɝɞɌ-

əɚɎɖɚɕ ɝɞɑəɞɌ. ȼɌɐɔɖɌɗɨəɧɕ ɩɞɌɛ ɖɚɜɜɑɖɢɔɔ 

Ⱦɀ ɟ ɞɌɖɔɡ ɐɑɞɑɕ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɜɑɔɘɛɗɌə-

ɞɌɢɔɪ ɌəɚɘɌɗɨəɚ ɚɞɡɚɐɫɥɑɕ ȷȬ Ɏ ɗɑɏɚɣəɧɕ 

ɝɞɎɚɗ, ɗɔɍɚ ɠɚɜɘɔɜɚɎɌəɔɑ ɍɔɠɟɜɖɌɢɔɔ ȷȬ ɝ 

ɐɌɗɨəɑɕɤɑɕ ɔɘɛɗɌəɞɌɢɔɑɕ Ɏ əɑɑ ɖɗɌɛɌə-

ɝɚɐɑɜɒɌɥɑɏɚ ɖɚəɐɟɔɞɌ. ȶɚɜɜɑɖɞəɌɫ ɚɢɑəɖɌ 

ɌəɌɞɚɘɔɔ ȷȬ ɛɜɔ ɞɌɖɔɡ ɌəɚɘɌɗɔɫɡ ɘɑɞɚɐɚɘ 

ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ, ɖɌɖ ɛɜɌɎɔɗɚ, ɓɌ-

ɞɜɟɐəɑəɌ ɔ ɖɚɘɛɗɑɖɝəɌɫ ɔəɞɜɌ- ɔ ɩɖɝɞɜɌ-

ɖɌɜɐɔɌɗɨəɌɫ ɌəɌɞɚɘɔɫ ɐɚɗɒəɌ ɐɚɛɚɗəɔɞɑɗɨ-

əɚ ɚɢɑəɔɎɌɞɨɝɫ ɝ ɛɚɘɚɥɨɪ ɛɜɫɘɚɕ Ɍəɏɔɚ-

ɏɜɌɠɔɔ [17]. Ȼɚ ɛɚɗɟɣɑəəɧɘ ɜɑɓɟɗɨɞɌɞɌɘ Ɏ 

əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɞɚɣəɚɝɞɨ ɉɁȺ-ȶȯ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ ɝɚɣɑɞɌəəɧɡ ɌəɚɘɌɗɔɕ ȷȬ ɝəɔ-

ɒɑəɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɘɔ ɘɑ-

ɞɚɐɔɖɌɘɔ, ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ 

ɖɚɞɚɜɧɡ əɑ ɟɝɞɟɛɌɑɞ ɛɜɫɘɚɕ Ȭȯ (ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ 100%).  

 Ȯ ɚɛɜɑɐɑɗɑəɔɔ ɌəɚɘɌɗɔɕ Ɏɑəɚɓəɚɏɚ 

ɎɚɓɎɜɌɞɌ ɘɑɞɚɐ ɉɁȺ-ȶȯ ɞɌɖɒɑ ɔɘɑɗ ɝəɔɒɑə-

əɧɑ ɛɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ (60%) ɔ Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ȶȾ ɝɑɜɐɢɌ ɝəɔɒɑəəɟɪ ɞɚɣəɚɝɞɨ 

(94% ɛɜɚɞɔɎ 100%). ȿ ɛɌɢɔɑəɞɚɎ ɝ ɏɔɛɚɎɚɗɑ-

ɘɔɑɕ ȸȶȶ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɉɁȺ-ȶȯ ɝɟɥɑ-

ɝɞɎɟɑɞ ɞɑəɐɑəɢɔɫ ɖ əɑɐɚɚɢɑəɖɑ ɗɑɏɚɣəɧɡ Ɏɑə 

ɔ ɞɜɟɐəɚɝɞɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɚɛɟɞɝɞɎɟɪɥɔɡ 

Ɏɜɚɒɐɑəəɧɡ ɌəɚɘɌɗɔɕ Ɏɑəɚɓəɚɏɚ ɎɚɓɎɜɌɞɌ 

(ɣɌɝɞɔɣəɧɕ ɔ ɞɚɞɌɗɨəɧɕ ɌəɚɘɌɗɨəɧɕ ɐɜɑəɌɒ 

ɗɑɏɚɣəɧɡ Ɏɑə, ɐɑɠɑɖɞ Ɍɚɜɞɚ-ɗɑɏɚɣəɚɕ ɛɑɜɑ-

ɏɚɜɚɐɖɔ, ɖɚɜɚəɌɜəɚ-ɗɑɏɚɣəɌɫ ɠɔɝɞɟɗɌ), Ɏ ɜɫ-

ɐɑ ɝɗɟɣɌɑɎ ɞɜɑɍɟɪɥɔɡ ɚɐəɚɘɚɘɑəɞəɚɕ ɝ ɚɝ-

əɚɎəɧɘ ȮȻȽ ɖɚɜɜɑɖɢɔɔ ɔɗɔ ɛɌɗɗɔɌɞɔɎəɚɏɚ 

ɛɚɐɡɚɐɌ [15, 17].  

 ȳɌɖɗɪɣɑəɔɑ. 

 ɉɁȺ-ȶȯ ɚɝɞɌɑɞɝɫ ɛɑɜɎɚɚɣɑɜɑɐəɧɘ 

ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɞɑɞɜɌ-

ɐɧ ɀɌɗɗɚ ɟ ɐɑɞɑɕ, əɚ əɑ ɘɚɒɑɞ ɝɣɔɞɌɞɨɝɫ 

ɚɖɚəɣɌɞɑɗɨəɚɕ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɕ ɘɑɞɚɐɔɖɚɕ, Ɏ Ɏɔɐɟ ɚɏɜɌəɔɣɑəɔɕ Ɏ 

ɚɢɑəɖɑ ɝɚɣɑɞɌəəɧɡ, ɡɔɜɟɜɏɔɣɑɝɖɔ ɎɌɒəɧɡ, 

ɩɖɝɞɜɌɖɌɜɐɔɌɗɨəɧɡ ɌəɚɘɌɗɔɕ.  

 ȶȾ ɝɑɜɐɢɌ ɫɎɗɫɑɞɝɫ ɎɧɝɚɖɚɩɠɠɑɖɞɔɎ-

əɧɘ ɘɑɞɚɐɚɘ Ɏ ɚɢɑəɖɑ ɖɗɔəɔɣɑɝɖɔ ɎɌɒəɧɡ 

ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɑɞɜɌɐɚɕ ɀɌɗɗɚ ɔ ɘɚɒɑɞ ɍɧɞɨ 

ɚɖɚəɣɌɞɑɗɨəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ Ɏ ɛɗɌəɔɜɚɎɌ-

əɔɔ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ ɛɚɜɚɖɌ.  

 ȸȼȾ ɝɑɜɐɢɌ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ Ɏɝɪ 

əɑɚɍɡɚɐɔɘɟɪ ɔəɠɚɜɘɌɢɔɪ ɐɗɫ ɛɗɌəɔɜɚɎɌ-

əɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɞɑɞɜɌɐɧ ɀɌɗɗɚ, 

ɚɐəɌɖɚ ɐɗɔɞɑɗɨəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɛɜɚ-

ɐɚɗɒɔɞɑɗɨəɚɑ ɛɜɑɍɧɎɌəɔɑ ɛɌɢɔɑəɞɚɎ Ɏ 

əɌɜɖɚɓɑ ɞɜɑɍɟɪɞ ɝɞɜɚɏɚɏɚ ɚɍɚɝəɚɎɌəɔɫ ɢɑɗɑ-

ɝɚɚɍɜɌɓəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ȸȼȾ ɛɜɔ ɟɝɗɚɎɔɔ 

ɚɞɝɟɞɝɞɎɔɫ ɟ ɜɑɍɑəɖɌ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ 

ɎɎɑɐɑəɔɪ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ 

ɔ əɌɗɔɣɔɫ ɞɑɡəɔɣɑɝɖɚɕ Ɏɚɓɘɚɒəɚɝɞɔ Ɏɧɛɚɗ-

əɑəɔɫ ȶȾ ɝɑɜɐɢɌ Ɏ ɖɗɔəɔɖɑ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-
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əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȺɂȱȹȶȬ ȽȺȽȾȺɋȹȴɋ ȻȱȼȱȽȬȲȱȹȹȺȵ ȻȱɃȱȹȴ ȻȺ ȰȬȹȹɇȸ ȽɂȴȹȾȴȯȼȬɀȴȴ, 

ȼȱȳȿȷɈȾȬȾȬȸ ȷȬȭȺȼȬȾȺȼȹɇɁ ȴ ȭȴȺȻȽȴȵȹɇɁ ȴȽȽȷȱȰȺȮȬȹȴȵ 

 

Мигунова Е.В., Нефедова Г.А., Свищева П.О., Кудряшова Н.Е.,  

Новрузбеков М.С., Клычникова Е.В., Синякова О.Г., Кислухина Е.В. 
 

ȯȭȿȳ çȹȴȴ ɝɖɚɜɚɕ ɛɚɘɚɥɔ ɔɘ. ȹ.Ȯ. ȽɖɗɔɠɚɝɚɎɝɖɚɏɚ Ȱȳȸè. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ. ȮɧɫɎɔɞɨ ɝɚɚɞɎɑɞɝɞɎɔɑ ɐɌəəɧɡ ɝɢɔəɞɔɏɜɌɠɔɔ ɜɑɞɔɖɟɗɚɩəɐɚɞɑɗɔɌɗɨəɚɕ ɝɔɝɞɑɘɧ 

(ȽȼɉȽ) ɝ 99mȾɝ-ɞɑɡəɑɠɔɞɚɘ ɜɑɓɟɗɨɞɌɞɌɘ ɗɌɍɚɜɌɞɚɜəɧɡ ɔ ɍɔɚɛɝɔɕəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

(ȭȴ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɑɜɑɝɌɒɑəəɚɕ ɛɑɣɑəɨɪ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ 75 ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɚɜɞɚɞɚɛɔɣɑɝɖɚɕ ɞɜɌəɝɛɗɌə-

ɞɌɢɔɔ ɛɑɣɑəɔ, ɖɚɞɚɜɧɘ Ɏɧɛɚɗəɫɗɔ ɝɢɔəɞɔɏɜɌɠɔɪ ɜɑɞɔɖɟɗɚɩəɐɚɞɑɗɔɌɗɨəɚɕ ɝɔɝɞɑɘɧ 

(ȽȼɉȽ), ɍɔɚɛɝɔɪ ɛɑɣɑəɔ, ɖɗɔəɔɣɑɝɖɔɕ ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɖɜɚɎɔ, ɖɚɌɏɟɗɚɏɜɌɘɘɟ, ɚɛɜɑɐɑ-

ɗɫɗɔ ɟɜɚɎɑəɨ ɞɌɖɜɚɗɔɘɟɝɌ.  

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɍɔɚɛɝɔɕ ɟɝɞɌəɚɎɗɑəɌ 

ɝɔɗɨəɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɝ ɌɖɞɔɎəɚɝɞɨɪ ɏɑɛɌɞɔɞɌ ɛɚ Knodell ð ɛɜɚ-

ɢɑəɞəɚɏɚ ɓɌɡɎɌɞɌ ɗɑɎɚɕ ɐɚɗɑɕ ɛɑɣɑəɔ ð ȷȰ% (r=-0,91) ɔ ɟɐɑɗɨəɚɏɚ ɓɌɡɎɌɞɌ ɛɑɣɑəɔ ð ȿȳȻɎɞ (r=-

0,75). Ƚɞɑɛɑəɨ ɚɝɞɜɚɏɚ ɖɗɑɞɚɣəɚɏɚ ɚɞɞɚɜɒɑəɔɫ (ȺȶȺ) ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɍɔɚɛɝɔɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚ-

ɎɌɗɌ ɝɔɗɨəɟɪ ɛɜɫɘɟɪ ɖɚɜɜɑɗɫɢɔɪ ɝ ɛɜɚɢɑəɞɚɘ ɓɌɡɎɌɞɌ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ) ɖɚɝɞəɧɘ 

ɘɚɓɏɚɘ (ȶȸ%, r=0,82) ɔ ɝɑɗɑɓɑəɖɚɕ (Ƚ%, r=0,78). ȺɍɜɌɞəɌɫ ɝɔɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɚɞɘɑɣɑəɌ ɘɑɒɐɟ 

ɌɖɞɔɎəɚɝɞɨɪ ȺȶȺ ɔ əɌɖɚɛɗɑəɔɑɘ Ɏ ɛɑɣɑəɔ ɚɞ Ɏɝɑɏɚ ɞɑɗɌ ð ȻɎɞ%, r=-0,75. ȴɓ ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɝɚ ɝɞɑɛɑəɨɪ ɎɧɜɌɒɑəəɚɝɞɔ ɎɚɝɛɌɗɑəɔɫ Ɏ ɛɚɜɞɌɗɨəɧɡ ɞɜɌɖɞɌɡ ɚɛɜɑɐɑɗɑəɌ ɝɔɗɨəɌɫ 

ɛɜɫɘɌɫ ɖɚɜɜɑɗɫɢɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɚɍɥɑɏɚ ɍɔɗɔɜɟɍɔəɌ ɓɌ ɝɣɑɞ ɚɍɑɔɡ ɠɜɌɖɢɔɕ (r=0,83), ɣɞɚ ɝɎɫɓɌəɚ 

ɝ ɛɚɎɜɑɒɐɑəɔɑɘ ɏɑɛɌɞɚɢɔɞɚɎ ɔ əɌɜɟɤɑəɔɑɘ ɚɞɞɚɖɌ ɒɑɗɣɔ. ȺɍɜɌɞəɌɫ ɓɌɎɔɝɔɘɚɝɞɨ ɎɧɫɎɗɑəɌ 

ɘɑɒɐɟ ɔəɞɑəɝɔɎəɚɝɞɨɪ ɎɚɝɛɌɗɑəɔɫ Ɏ ɛɚɜɞɌɗɨəɧɡ ɞɜɌɖɞɌɡ ɔ ɖɚɗɔɣɑɝɞɎɚɘ ɞɜɚɘɍɚɢɔɞɚɎ Ɏ ɛɑɜɔ-

ɠɑɜɔɣɑɝɖɚɕ ɖɜɚɎɔ (r=0,73); ɌəɌɗɚɏɔɣəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɎɧɫɎɗɑəɌ ɔ ɝ ɖɚɗɔɣɑɝɞɎɚɘ ɗɔɘɠɚɢɔɞɚɎ (r=-

0,73), Ɏɑɜɚɫɞəɚ, ɝɎɫɓɌəəɌɫ ɝ ɛɚɎɧɤɑəəɧɘ ɛɚɞɜɑɍɗɑəɔɑɘ ɖɗɑɞɚɖ ɖɜɚɎɔ ɩəɐɚɞɑɗɔɑɘ ɝɚɝɟɐɚɎ ɔ 

ɞɚɖɝɔɣɑɝɖɔɘ ɎɚɓɐɑɕɝɞɎɔɑɘ əɌ ɖɚɝɞəɧɕ ɘɚɓɏ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ.               

ȮɧɎɚɐɧ.  

1.  ȼɌɓɜɌɍɚɞɌəɧ ɔəɠɚɜɘɌɞɔɎəɧɑ ɔ ɐɚɝɞɚɎɑɜəɧɑ (ɜ<0,05) ɛɌɜɌɘɑɞɜɧ ɚɍɦɑɖɞɔɎəɚɕ ɚɢɑəɖɔ 

ɠɟəɖɢɔɔ ɖɗɑɞɚɖ ɜɑɞɔɖɟɗɚɩəɐɚɞɑɗɔɌɗɨəɚɕ ɝɔɝɞɑɘɧ ɔ ɎɧɜɌɒɑəəɚɝɞɔ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ 

ɛɚɝɗɑ ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɚɜɏɌəɌ, ɖɚɜɜɑɗɔɜɟɪɥɔɑ ɝ ɐɌəəɧɘɔ ɍɔɚɛɝɔɔ ɛɑɣɑəɔ: ɛɜɚɢɑəɞəɧɕ ɓɌɡɎɌɞ 

ɗɑɎɚɕ ɐɚɗɑɕ ɛɑɣɑəɔ (ȷȰ%), ɓɌɡɎɌɞ ɛɑɣɑəɨɪ ɚɞ Ɏɝɑɏɚ ɞɑɗɌ (ȻɎɞ%) ɔ ɟɐɑɗɨəɧɕ ɓɌɡɎɌɞ ɛɑɣɑəɨɪ ɚɞ 

Ɏɝɑɏɚ ɞɑɗɌ (ȿȳȻɎɞ). 

2. ȮɧɝɚɖɌɫ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨ ɜɌɐɔɚəɟɖɗɔɐəɚɏɚ ɘɑɞɚɐɌ ɛɚɓɎɚɗɫɑɞ ɜɑɖɚɘɑəɐɚɎɌɞɨ ɑɏɚ 

ɐɗɫ ɚɍɦɑɖɞɔɎəɚɕ ɚɢɑəɖɔ ɠɟəɖɢɔɔ ɛɑɣɑəɔ ɔ ɐɗɫ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɓɌ ɠɟəɖɢɔɚəɌɗɨ-

əɧɘ ɝɚɝɞɚɫəɔɑɘ ɛɑɣɑəɔ ɛɚɝɗɑ ɞɜɌəɝɛɗɌəɞɌɢɔɔ əɌ ɠɚəɑ ɘɔəɔɘɌɗɨəɚɏɚ ɔ əɔɓɖɚɏɚ ɔəɐɑɖɝɌ ɏɔɝɞɚ-

ɗɚɏɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɝɢɔəɞɔɏɜɌɠɔɫ ɜɑɞɔɖɟɗɚɩəɐɚɞɑɗɔɌɗɨəɚɕ ɝɔɝɞɑɘɧ ɛɚɝɗɑ ɛɑɜɑɝɌɐɖɔ ɛɑɣɑ-

əɔ, ɝɜɌɎəɑəɔɑ ɐɌəəɧɡ ɝɢɔəɞɔɏɜɌɠɔɔ ɔ ɍɔɚɛɝɔɔ ɛɑɜɑɝɌɒɑəəɚɕ ɛɑɣɑəɔ. 
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EVALUATING THE TRANSPLANTED LIVER'S CONDITION BASED ON SCINTIGRAPHY DATA, 

LABORATORY RESULTS AND BIOPSY STUDIES 

 

Migunova E.V., Nefedova G.A., Svishcheva P.O., Kudryashova N.E.,  

Novruzbekov M.S., Klychnikova E.V., Sinyakova O.G., Kislukhina E.V. 

 
Sklifosovsky Research Institute for Emergency Medicine. Moscow, Russia.  

 

urpose.  To identify the data compliance of scintigraphy of the reticuloendothelial system 

(SRES) with 99mTc -technefit to the results of  laboratory and biopsy studies (BS) in patients 

with transplanted liver.  

Materials and methods.  A total of 75 patients were examined after orthotopic liver trans-

plantation, who underwent scintigraphy of the reticuloendothelial system (SRES), liver biopsy,  clini-

cal and biochemical blood analysis, coagulogram, and the level of tacrolimus was determined.  

Results and discussion.  When compared with the results of the biopsy, a strong correlation 

was established between radionuclide indicators and the activity o f hepatitis according to Knodell ð 

the percentage capture of the left lobe of the liver ð LL% (r= -0.91) and the specific capture of the liver 

- SLUwb (r= -0.75). The degree of acute cellular rejection (ACR) according to the results of biopsy 

demonstrated a strong direct correlation with the percentage of capture of radiopharmaceutical by 

bone marrow (BM%, r=0.82) and spleen (S%, r=0.78). An inverse strong correlation was noted be-

tween the activity of ACR and accumulation in the liver from the whole body ð SLUwb%, r= -0.75. 

From the biochemical parameters with the degree of severity of inflammation in the portal tracts, a 

strong direct correlation of total bilirubin indicators due to both fractions (r= 0.83) was determined, 

which is associated with damage to he patocytes and disruption of bile outflow. An inverse relation-

ship was found between the intensity of inflammation in the portal tracts and the number of plate-

lets in peripheral blood (r=0.73); an analogous correlation was also found with the number of lym-

phocytes (r= -0.73), probably associated with increased consumption of blood cells by the vascular 

endothelium and toxic effects on the bone marrow of the therapy.     

Conclusions.  

1. Informative and reliable parameters (p<0.05) have been established for an  objective evalua-

tion of reticuloendothelial system cell function and the extent of portal hypertension post -organ 

transplantation. These parameters correlate with liver biopsy data and include the percentage cap-

ture of the left lobe of the liver (LL%), li ver capture from the whole body (WB%), and specific liver cap-

ture from the whole body (SLUwb).  

 2. The high reproducibility of the radionuclide method enables us to recommend it for an ob-

jective evaluation of liver function and for dynamic monitoring of th e liver's functional state after 

transplantation, especially in cases with minimal and low histological activity index.  

 

Keywords: scintigraphy of the transplanted liver, reticuloendothelial system after liver trans-

plantation, comparison of scintigraphy da ta and biopsy of the transplanted liver.  
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əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɜɌɓɜɌɍɚɞɌəɧ ɚɝ-

əɚɎəɧɑ ɛɚɐɡɚɐɧ ɖ ɛɑɜɑɝɌɐɖɑ ɛɑɣɑ-

əɔ, ɘɑɜɧ ɛɚ ɝəɔɒɑəɔɪ ɝɞɑɛɑəɔ 

ɔɤɑɘɔɣɑɝɖɔɡ ɔ ɜɑɛɑɜɠɟɓɔɚəəɧɡ 

ɛɚɎɜɑɒɐɑəɔɕ ɐɗɫ ɝɚɡɜɌəɑəɔɫ 

ɠɟəɖɢɔɔ ɛɑɜɑɝɌɒɑəəɚɏɚ ɚɜɏɌəɌ [1]. Ȼɚɝɗɑ 

ɛɑɜɑɝɌɐɖɔ ɎəɔɘɌəɔɑ ɐɚɗɒəɚ ɍɧɞɨ ɝɚɝɜɑɐɚ-

ɞɚɣɑəɚ əɌ ɛɜɚɠɔɗɌɖɞɔɖɑ ɔ ɖɚəɞɜɚɗɑ ɜɌɓɎɔ-

ɞɔɫ ɚɞɞɚɜɒɑəɔɫ ɔ ɝəɔɒɑəɔɫ ɞɚɖɝɔɣɑɝɖɚɏɚ 

ɎɚɓɐɑɕɝɞɎɔɫ ɔɘɘɟəɚɝɟɛɜɑɝɝɔɎəɚɕ ɞɑɜɌɛɔɔ 

[2]. ȻɜɚɎɚɐɔɘɚɑ ɗɑɣɑəɔɑ ɝɛɚɝɚɍɝɞɎɟɑɞ ɐɚɝɞɔ-

ɒɑəɔɪ ɚɛɞɔɘɌɗɨəɚɕ ɠɟəɖɢɔɔ ɞɜɌəɝɛɗɌəɞɌ-

ɞɌ, ɝɛɚɝɚɍɝɞɎɟɪɥɑɕ ɐɗɔɞɑɗɨəɚɕ ɎɧɒɔɎɌɑɘɚ-

ɝɞɔ ɜɑɢɔɛɔɑəɞɌ ɔ ɛɑɜɑɝɌɒɑəəɚɏɚ ɚɜɏɌəɌ. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɝɟɥɑɝɞɎɟɑɞ ɘəɚɒɑɝɞɎɚ 

ɛɚɐɡɚɐɚɎ ɖ ɚɢɑəɖɑ ɝɞɑɛɑəɔ ɐɔɝɠɟəɖɢɔɔ ɚɜ-

ɏɌəɌ ɛɚɝɗɑ ɛɑɜɑɝɌɐɖɔ. ȶɌɖ ɛɜɌɎɔɗɚ, ɩɞɚ ɖɚɘ-

ɛɗɑɖɝ ɖɗɔəɔɣɑɝɖɔɡ, ɗɌɍɚɜɌɞɚɜəɧɡ ɔ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ [3 - 9]. Ȯ ɍɚɗɨɤɔəɝɞɎɑ 

ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɑɎ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɞɜɑɍɟ-

ɑɞɝɫ ɞɚəɖɚɔɏɚɗɨəɌɫ ɍɔɚɛɝɔɫ, ɖɚɞɚɜɌɫ ɛɚɓɎɚ-

ɗɫɑɞ ɛɚɗɟɣɔɞɨ əɌɔɍɚɗɑɑ ɐɚɝɞɚɎɑɜəɧɑ ɐɌəəɧɑ. 

ȺɐəɌɖɚ, Ɏɚɓɘɚɒəɧ ɚɤɔɍɖɔ ɔɓ-ɓɌ əɑɚɐəɚɜɚɐ-

əɚɝɞɔ ɛɚɗɟɣɑəəɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɛɚɩɞɚɘɟ ɍɚɗɨ-

ɤɔəɝɞɎɚ ɖɗɔəɔɢɔɝɞɚɎ ɛɜɑɐɛɚɣɔɞɌɪɞ ɝɚɣɑ-

ɞɌɞɨ ɍɔɚɛɝɔɕəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȭȴ) ɝ ɚɐəɔɘ 

ɔɓ əɑɔəɎɌɓɔɎəɧɡ ɘɑɞɚɐɚɎ [10, 11].  

ȼɌɐɔɚəɟɖɗɔɐəɧɕ ɘɑɞɚɐ ɐɚɖɌɓɌɗ ɝɎɚɪ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ ɔ Ɏɧɝɚɖɟɪ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɠɟəɖɢɔɚ-

əɌɗɨəɧɡ əɌɜɟɤɑəɔɕ Ɏ ɞɑɜɘɔəɌɗɨəɧɡ ɝɞɌɐɔɫɡ 

ɡɜɚəɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ, ɜɌəəɑɘ ɎɧɫɎɗɑ-

əɔɔ ɔ ɘɚəɔɞɚɜɔəɏɑ əɌɜɟɤɑəɔɕ ɠɟəɖɢɔɔ ɜɑ-

ɞɔɖɟɗɚɩəɐɚɞɑɗɔɌɗɨəɚɕ ɝɔɝɞɑɘɧ (ȼɉȽ) ɛɚɝɗɑ 

ɛɑɜɑɝɌɐɖɔ [12]. ȺɐəɌɖɚ əɌɘ Ɏɝɞɜɑɞɔɗɚɝɨ ɘɌɗɚ 

ɜɌɍɚɞ, ɝɚɛɚɝɞɌɎɗɫɪɥɔɡ ɐɌəəɧɑ ɝɢɔəɞɔɏɜɌ-

ɠɔɔ ȼɉȽ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɗɌɍɚɜɌɞɚɜəɚ-

ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɔ ɍɔɚɛɝɔɕəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ [13, 14]. ȹɑɝɚɘəɑəəɧɘ ɐɚɝɞɚɔəɝɞɎɚɘ ɜɌ-

ɐɔɚəɟɖɗɔɐəɚɏɚ ɘɑɞɚɐɌ ɫɎɗɫɑɞɝɫ ɛɚɗɟɣɑəɔɑ 

ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɠɟəɖɢɔɔ [12]. 

ȼɑɞɔɖɟɗɚɩəɐɚɞɑɗɔɌɗɨəɧɑ ɖɗɑɞɖɔ ɛɑɣɑəɔ ɔ 

ɩɖɝɞɜɌɛɑɣɑəɚɣəɧɑ ɘɌɖɜɚɠɌɏɔ ɝɑɗɑɓɑəɖɔ ɔ 

ɖɚɝɞəɚɏɚ ɘɚɓɏɌ, ɖɚɞɚɜɧɘɔ ɠɌɏɚɢɔɞɔɜɟɑɞɝɫ 

ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞ 99mȾɝ-ɞɑɡəɑɠɔɞ, 

əɌɔɍɚɗɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɧ ɖ ɛɚɎɜɑɒɐɌɪɥɔɘ 

ɠɌɖɞɚɜɌɘ, ɛɚɩɞɚɘɟ ɝɢɔəɞɔɏɜɌɠɔɫ ɛɜɔ ɛɚ-

Ɏɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɟ ɍɚɗɨəɧɡ ɛɚɝɗɑ 

ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɝɛɚɝɚɍəɌ ɎɧɫɎɔɞɨ ɛɜɔɓəɌɖɔ 

ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ ɔ ɝəɔɒɑəɔɑ ɠɟəɖ-

ɢɔɔ ȼɉȽ ɛɑɜɑɝɌɒɑəəɚɏɚ ɚɜɏɌəɌ ɑɥɑ ɐɚ ɛɚɫɎ-

ɗɑəɔɫ ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȽɚɛɚɝɞɌɎɔɞɨ ɜɑɓɟɗɨɞɌɞɧ ɝɢɔəɞɔɏɜɌɠɔɔ 

ɛɑɣɑəɔ ɝ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɚɘ 99mȾɝ-

ɞɑɡəɑɠɔɞ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɍɔɚɛɝɔɔ ɛɑɣɑəɔ ɛɚɝɗɑ ɛɑɜɑ-

ɝɌɐɖɔ ɝ ɟɣɑɞɚɘ ɖɗɔəɔɖɚ-ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɝɞɌ-

ɞɟɝɌ ɛɌɢɔɑəɞɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȯɑɛɌɞɚɗɔɑəɌɗɨəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ Ɏɧ-

ɛɚɗəɑəɌ ɛɚɝɗɑ ɚɜɞɚɞɚɛɔɣɑɝɖɚɕ ɞɜɌəɝɛɗɌəɞɌ-

ɢɔɔ ɛɑɣɑəɔ 75 ɛɌɢɔɑəɞɌɘ. ȺɝəɚɎəɧɘ ɓɌɍɚ-

ɗɑɎɌəɔɑɘ, ɛɜɔɎɑɐɤɔɘ ɖ ɞɑɜɘɔəɌɗɨəɚɕ ɛɑɣɑ-

əɚɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, ɍɧɗ ɢɔɜɜɚɓ ȹȽV-

ɩɞɔɚɗɚɏɔɔ ɟ 24 ɛɌɢɔɑəɞɚɎ (32,0%), ɛɑɜɎɔɣ-

əɧɕ ɍɔɗɔɌɜəɧɕ ɢɔɜɜɚɓ ɟ 12 (16,0%), ɢɔɜɜɚɓ 

Ɏ ɔɝɡɚɐɑ Ɍɟɞɚɔɘɘɟəəɚɏɚ ɏɑɛɌɞɔɞɌ ð ɟ 6 

(8,0%), ɛɚ 5 ɛɌɢɔɑəɞɚɎ (ɛɚ 6,7%) ɝ ɢɔɜɜɚɓɚɘ 

ȹȮV-ɩɞɔɚɗɚɏɔɔ,  ɝ ɖɚɘɍɔəɌɢɔɑɕ HBV+HDV, 

ɏɑɛɌɞɚɢɑɗɗɪɗɫɜəɧɘ ɜɌɖɚɘ ɔ ɛɑɜɎɔɣəɧɘ 

ɝɖɗɑɜɚɓɔɜɟɪɥɔɘ ɡɚɗɌəɏɔɞɚɘ,  ɛɚ 4  ɛɌɢɔɑə-

ɞɌ (ɛɚ 5,3%) ɌɗɔɘɑəɞɌɜəɚɕ ɛɜɔɜɚɐɧ ɔ ɝ ɖɚɘ-

ɍɔəɌɢɔɑɕ HCV+ȯɂȼ, ɛɚ 2 ɛɌɢɔɑəɞɌ (ɛɚ 2,7%)  

ɝ ɏɑɘɌəɏɔɚɩəɐɚɞɑɗɔɚɘɌɘɔ ɛɑɣɑəɔ, ɠɟɗɨɘɔ-

əɌəɞəɚɕ ɛɑɣɑəɚɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ,  ɔ 

ɚɐɔə ɛɌɢɔɑəɞ ɝ ɍɚɗɑɓəɨɪ ȮɔɗɨɝɚəɌ-

ȶɚəɚɎɌɗɚɎɌ ɝ  ɔɝɡɚɐɚɘ Ɏ ɢɔɜɜɚɓ (1,3%).  

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏɜɑɘɑəɔ ɛɜɚɎɑɐɑəɔɫ 

ɝɢɔəɞɔɏɜɌɠɔɔ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 

ɞɜɔ ɏɜɟɛɛɧ. Ȯ 1 ɏɜɟɛɛɟ Ɏɖɗɪɣɑəɚ 43 ɛɌɢɔɑə-

ɞɌ, ɚɍɝɗɑɐɚɎɌəəɧɡ Ɏ ɝɜɚɖɔ ɚɞ 2-ɡ əɑɐɑɗɨ ɐɚ 1 

ɘɑɝɫɢɌ ɛɚɝɗɑ ȺȾȻ, Ɏɚ 2 ɏɜɟɛɛɟ ð 16 ɛɌɢɔɑə-

ɞɚɎ Ɏ ɛɑɜɔɚɐ ɚɞ 1 ɐɚ 6 ɘɑɝɫɢɑɎ, Ɏ 3 ɏɜɟɛɛɟ ð 

16 ɛɌɢɔɑəɞɚɎ ɛɚɓɐəɑɑ 6 ɘɑɝɫɢɑɎ [15].  

ȽɢɔəɞɔɏɜɌɠɔɪ ɛɑɣɑəɔ ɛɌɢɔɑəɞɌɘ Ɏɧ-

ɛɚɗəɫɗɔ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ 100-

150 ȸȭɖ  99mȾɝ-ɞɑɡəɑɠɔɞɌ (çȰɔɌɘɑɐè, ȼɚɝ-

ɝɔɫ, ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ ð 0,94 -1,41 ɘȳɎ)  əɌ 

ɚɐəɚɠɚɞɚəəɚɘ ɩɘɔɝɝɔɚəəɚɘ ɞɚɘɚɏɜɌɠɑ 

Infinia II (GE, ȽɄȬ) Ɏ ɝɞɌɞɔɣɑɝɖɚɘ ɛɗɌəɌɜəɚɘ 

ɜɑɒɔɘɑ Ɏ ɛɑɜɑɐəɑɕ, ɓɌɐəɑɕ ɔ ɐɎɟɡ ɍɚɖɚɎɧɡ 

ɛɜɚɑɖɢɔɫɡ (300 ɝ/ɖɌɐɜ, ɘɌɞɜɔɢɌ 128Į128) ɔ 

Ɏ ɜɑɒɔɘɑ çɎɝɑ ɞɑɗɚè Ɏ ɛɑɜɑɐəɑɕ ɔ ɓɌɐəɑɕ 

ɛɜɚɑɖɢɔɫɡ ɝɚ ɝɖɚɜɚɝɞɨɪ ɐɎɔɒɑəɔɫ ɝɞɚɗɌ 30 

ɝɘ/ɘɔə. ȽɜɌɎəɑəɔɑ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɛɜɚɎɚɐɔɗɔ ɝ ɐɌəəɧɘɔ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɧ ɐɚɍɜɚɎɚɗɨɢɑɎ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɝɔɝɞɑɘ-

əɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, ɐɔɠɠɟɓəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ 

ɛɑɣɑəɔ ɔ ɝɔɝɞɑɘɧ ɖɜɚɎɔ (n=11): əɌ ɝɞɌɞɔɣɑ-

ɝɖɔɡ ɖɌɐɜɌɡ ɚɞɘɑɣɌɗɔ əɌɖɚɛɗɑəɔɑ Ɏ ȼɉȽ ɛɑ-

ɣɑəɔ ɝ ɐɚɛɟɝɞɔɘɧɘ ɎɖɗɌɐɚɘ ȷȰ% (Ɏ əɚɜɘɑ 

31,37% [29,55;33,23]), ɛɑɣɑəɔ ɚɞ çɎɝɑɏɚ ɞɑɗɌè 

ȻɎɞ% (51,82% [49,28;53,86]), ɎɖɗɌɐ ɝɑɗɑɓɑəɖɔ 

Ƚ% ɚɛɜɑɐɑɗɫɗɔ əɌ ɝɞɌɞɔɣɑɝɖɔɡ ɖɌɐɜɌɡ Ɏ ɓɌɐ-

əɑɕ ɛɜɚɑɖɢɔɔ (Ɏ əɚɜɘɑ 10,58% [9,39;11,90])  

ɔ ɚɞ çɎɝɑɏɚ ɞɑɗɌè ȽɎɞ% (Ɏ əɚɜɘɑ 4,32% 

[3,88;5,35]), Ɍ ɓɌɡɎɌɞ ɖɚɝɞəɧɘ ɘɚɓɏɚɘ ȶȸ% ð 

əɌ ɟɜɚɎəɑ ɞɑɗ 3-ɡ ɛɚɫɝəɔɣəɧɡ ɛɚɓɎɚəɖɚɎ (Ɏ 

əɚɜɘɑ 6,36% [5,81;10,27]). ȼɌɝɝɣɔɞɧɎɌɗɔ 

ɞɌɖɒɑ ɝɚɚɞəɚɤɑəɔɑ ɛɗɚɥɌɐɑɕ ɛɑɣɑəɔ ɔ ɝɑɗɑ-

ɓɑəɖɔ ð Ȼs/Cs. Ȱɗɫ ɚɍɦɑɖɞɔɎəɚɕ ɚɢɑəɖɔ 

ɠɟəɖɢɔɔ ɛɑɣɑəɔ ɍɧɗ ɜɌɓɜɌɍɚɞɌə ɖɜɔɞɑɜɔɕ 

ɟɐɑɗɨəɚɏɚ ɓɌɡɎɌɞɌ ɛɑɣɑəɨɪ ɚɞ Ɏɝɑɏɚ ɞɑɗɌ 

ȿȳȻɎɞ (ɣɔɝɗɚ ɔɘɛɟɗɨɝɚɎ Ɏ ɚɐəɚɘ ɛɔɖɝɑɗɑ), əɑ 

ɓɌɎɔɝɫɥɔɕ ɚɞ ɜɌɓɘɑɜɌ ɚɜɏɌəɌ, ɖɚɞɚɜɧɕ Ɏ 

ɏɜɟɛɛɑ ɐɚɍɜɚɎɚɗɨɢɑɎ ɝɚɝɞɌɎɔɗ 1,73 

[1,54;1,80].  
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 Ȯ ɍɗɔɒɌɕɤɔɑ 2-3 ɐəɫ ɛɚɝɗɑ ɝɢɔəɞɔ-

ɏɜɌɠɔɔ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɞɚəɖɚɔɏɚɗɨəɌɫ 

ɍɔɚɛɝɔɫ ɛɑɣɑəɔ ɟ 47 ɛɌɢɔɑəɞɚɎ (62,7%) ɝ ɛɚ-

ɝɗɑɐɟɪɥɔɘ ɛɜɚɎɑɐɑəɔɑɘ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɚɞɚɜɚɑ ɎɖɗɪɣɌɗɚ ɚɢɑəɖɟ ɝɞɑ-

ɛɑəɔ ȺȶȺ ɛɚ Banff-95 ɔ ȴȯȬ ɛɚ Knodell.   

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗəɫɗɔ ɚɍɥɔɕ 

(ɖɗɔəɔɣɑɝɖɔɕ) ɌəɌɗɔɓ ɖɜɚɎɔ əɌ ɏɑɘɌɞɚɗɚɏɔ-

ɣɑɝɖɚɘ ɌəɌɗɔɓɌɞɚɜɑ çADVIA 2120iè (çSiemens 

Healthcare Diagnostics I ncè, ȽɄȬ), ɍɔɚɡɔɘɔ-

ɣɑɝɖɔɕ ɌəɌɗɔɓ ɖɜɚɎɔ əɌ ɍɔɚɡɔɘɔɣɑɝɖɚɘ ɌəɌ-

ɗɔɓɌɞɚɜɑ çAU 2700è (çBeckman Coulterè, ȽɄȬ) 

ɝ ɛɜɔɘɑəɑəɔɑɘ ɜɑɌɖɞɔɎɚɎ ɞɚɕ ɒɑ ɠɔɜɘɧ. 

ȴɝɝɗɑɐɚɎɌəɔɫ ɝɚɝɞɚɫəɔɫ ɝɔɝɞɑɘɧ ɏɑɘɚɝɞɌɓɌ 

Ɏɧɛɚɗəɫɗɔ əɌ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɖɚɌɏɟɗɚɘɑɞɜɑ 

çACL TOP-700 (Instrumentation labo ratory, 

ȽɄȬ). ȿ 18 ɛɌɢɔɑəɞɚɎ (24,0%) ɚɛɜɑɐɑɗɑəɌ 

ɖɚəɢɑəɞɜɌɢɔɫ ɞɌɖɜɚɗɔɘɟɝɌ Ɏ ɚɍɜɌɓɢɌɡ Ɏɑ-

əɚɓəɚɕ ɖɜɚɎɔ ɛɜɔ ɛɚɘɚɥɔ ɔɘɘɟəɚɡɔɘɔɣɑ-

ɝɖɚɏɚ ɌəɌɗɔɓɌɞɚɜɌ Abbott Architect i2000SR 

ɘɑɞɚɐɚɘ ɡɑɘɔɗɪɘɔəɑɝɢɑəɞəɚɏɚ ɔɘɘɟəɚɌəɌ-

ɗɔɓɌ əɌ ɘɔɖɜɚɣɌɝɞɔɢɌɡ. 

ȻɜɚɎɑɜɖɌ əɚɜɘɌɗɨəɚɝɞɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ 

ɔɝɡɚɐəɧɡ ɐɌəəɧɡ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɛɚ ɖɜɔɞɑ-

ɜɔɪ ɄɌɛɔɜɚ-ȿɔɗɖɌ, ɚɢɑəɖɌ ɐɚɝɞɚɎɑɜəɚɝɞɔ 

ɜɌɓɗɔɣɔɫ ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ɛɚɖɌɓɌɞɑɗɑɕ ɝɚ-

ɛɚɝɞɌɎɗɫɑɘɧɡ ɏɜɟɛɛ ð ɛɚ əɑɛɌɜəɚɘɟ ɖɜɔɞɑ-

ɜɔɪ ȽɞɨɪɐɑəɞɌ. Ȱɗɫ ɚɢɑəɖɔ ɖɚɜɜɑɗɫɢɔɚəəɚɕ 

ɓɌɎɔɝɔɘɚɝɞɔ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ Ɏɧɣɔɝɗɫɗ-

ɝɫ ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ȻɔɜɝɚəɌ (r). 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ 1 ɏɜɟɛɛɟ, ɚɍɝɗɑɐɚɎɌəəɧɡ Ɏ ɜɌəəɑɘ 

ɛɑɜɔɚɐɑ ɛɚɝɗɑ ȺȾȻ ð 1,00 [0,5;1,00] ɘɑɝ. ð 

Ɏɖɗɪɣɑəɚ 43 ɛɌɢɔɑəɞɌ, ɎɚɓɜɌɝɞ 46,0 

[36,0;54,0] ɗɑɞ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɝɢɔəɞɔɏɜɌ-

ɠɔɔ ɜɑɞɔɖɟɗɚɩəɐɚɞɑɗɔɌɗɨəɚɕ ɝɔɝɞɑɘɧ 

(ȽȼɉȽ) ɎɧɫɎɗɑəɧ ɛɜɔɓəɌɖɔ ɎɧɜɌɒɑəəɚɏɚ 

ɝəɔɒɑəɔɫ ɠɟəɖɢɔɔ ȼɉȽ ɛɑɣɑəɔ ȻɎɞ% ɝ ɜɑɓ-

ɖɔɘ ɝəɔɒɑəɔɑɘ ɟɐɑɗɨəɚɏɚ ɓɌɡɎɌɞɌ ɛɑɣɑəɔ 

(ȿȳȻȮȾ) ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛ-

ɛɚɕ (ɞɌɍɗ. ʈ1), Ɍ ɞɌɖɒɑ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɐɔɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɛɜɑɚɍɗɌɐɌəɔɫ Ɍɖ-

ɞɔɎəɚɝɞɔ ȼɉȽ ɝɑɗɑɓɑəɖɔ Ƚ%, ȽɎɞ% ɔ əɌɗɔɣɔɫ 

ɛɜɔɓəɌɖɚɎ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ (ɜ 

<0,0001).  

Ȯ ɖɗɔəɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ ɖɜɚɎɔ: ɖɚɗɔɣɑ-

ɝɞɎɚ ɩɜɔɞɜɚɢɔɞɚɎ ð 3,12 [2,61;3,62] ɡ1012/ɗ, 

ɟɜɚɎɑəɨ ɏɑɘɚɏɗɚɍɔəɌ ð 95 [85;111] ɏ/ɗ; ɗɑɕɖɚ-

ɢɔɞɚɎ ð  4,42 [3,46;6,90] ɡ109/ɗ, ɛɜɔ ɩɞɚɘ 

ɟɜɚɎɑəɨ ɝɑɏɘɑəɞɚɫɐɑɜəɧɡ əɑɕɞɜɚɠɔɗɚɎ ɍɧɗ 

ɛɚɎɧɤɑə ð 67,4% [56,3;74,7]; əɌɗɔɣɔɑ əɔɓɖɚ-

ɐɔɠɠɑɜɑɢɔɜɚɎɌəəɧɡ ɖɗɑɞɚɖ ð 2,3 [1,4;3,10] 

ɡ109/ɗ, ɛɚɎɧɤɑəɔɑ ȽȺɉ 17,5 [8,5;50,50] 

ɘɘ/ɣ. Ȯ ɖɚɌɏɟɗɚɏɜɌɘɘɑ ɟɜɚɎɑəɨ ȬɃȾȮ ð 34,7 

ɝ [29,8;42,50], ɣɞɚ ɍɧɗɚ ɝɎɫɓɌəɚ ɝ ɛɜɚɎɑɐɑəɔ-

ɑɘ ɏɑɛɌɜɔəɚɞɑɜɌɛɔɔ. ȻɚɖɌɓɌɞɑɗɔ ȻȾ, ɀȯ ɔ 

ɌəɞɔɞɜɚɍɔəɌ III ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌɗɔɝɨ ɚɞ 

ɓəɌɣɑəɔɕ əɚɜɘɧ. Ȯ ɍɔɚɡɔɘɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ 

ɖɜɚɎɔ ɎɧɫɎɗɫɗɔ ɛɚɎɧɤɑəɔɑ ɚɍɥɑɏɚ ɍɔɗɔɜɟ-

ɍɔəɌ (ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɓɌ ɝɣɑɞ ɛɜɫɘɚɕ 

ɠɜɌɖɢɔɔ), ȬȷȾ, ȬȽȾ, ȯȯȾ, Ʌɀ, ȷȰȯ, ɣɞɚ ɟɖɌ-

ɓɧɎɌɗɚ əɌ ɜɌɓɎɔɞɔɑ ɢɔɞɚɗɔɞɔɣɑɝɖɚɏɚ ɔ ɡɚɗɑ-

ɝɞɌɞɔɣɑɝɖɚɏɚ ɝɔəɐɜɚɘɚɎ. ȶɚəɢɑəɞɜɌɢɔɫ 

ɞɌɖɜɚɗɔɘɟɝɌ Ɏ ɐɑəɨ ɛɜɚɎɑɐɑəɔɫ ɜɌɐɔɚ-

əɟɖɗɔɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɝɞɌɎɗɫɗɌ 4,3 

[4,1;7,9] əɏ/ɘɗ.  

Ȼɚ ɐɌəəɧɘ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɍɔɚɛɞɌɞɌ ɛɑɣɑəɔ (ȸȴȭȻ) ɟ 34 ɛɌɢɔɑə-

ɞɚɎ (79%) ȴȯȬ ɛɚ Knodell ɝɚɝɞɌɎɗɫɗ 3,0 

[2,0;4,0] ɔ ɝɔɗɨəɚ ɖɚɜɜɑɗɔɜɚɎɌɗ ɝ ɛɚɖɌɓɌɞɑ-

ɗɫɘɔ ȷȰȯ ɔ ȽȺɉ (r=0,73 ɔ r=-0,63 ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ). ȻɜɔɓəɌɖɔ ɚɝɞɜɚɏɚ ɖɗɑɞɚɣəɚɏɚ ɚɞ-

ɞɚɜɒɑəɔɫ ɗɬɏɖɚɕ ɝɞɑɛɑəɔ Ɏ ɐɌəəɚɕ ɏɜɟɛɛɑ 

ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ. Ȯ ɜɌəəɑɘ 

ɛɑɜɔɚɐɑ ɩɛɔɓɚɐɧ ɚɞɞɚɜɒɑəɔɫ ɎɝɞɜɑɣɌɪɞɝɫ Ɏ 

10 -30% ɝɗɟɣɌɑɎ, əɚ əɑ ɚɖɌɓɧɎɌɪɞ ɓəɌɣɔɞɑɗɨ-

əɚɏɚ Ɏɗɔɫəɔɫ əɌ ɎɧɒɔɎɌɑɘɚɝɞɨ ɞɜɌəɝɛɗɌə-

ɞɌɞɌ ɔ ɛɌɢɔɑəɞɌ, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɝɚɎɜɑɘɑə-

əɧɘɔ ɘɑɞɚɐɌɘɔ ɗɑɣɑəɔɫ ɔ ɟɝɛɑɤəɚɕ ɛɜɚɠɔ-

ɗɌɖɞɔɖɚɕ ɚɝɞɜɚɏɚ ɚɞɞɚɜɒɑəɔɫ [16]. 

Ȯɚ 2 ɏɜɟɛɛɟ Ɏɖɗɪɣɑəɚ 16 ɛɌɢɔɑəɞɚɎ, 

ɘɑɐɔɌəɌ ɎɚɓɜɌɝɞɌ ɝɚɝɞɌɎɔɗɌ 50,5 [43,0;56,0] 

ɗɑɞ, ȽȻ ɎɧɛɚɗəɑəɌ Ɏ ɔəɞɑɜɎɌɗɑ ð 3,00 

[2,0;4, 5] ɘɑɝ. ȹɌ ɝɢɔəɞɔɏɜɌɘɘɌɡ ɛɜɚɢɑəɞəɧɕ 

ɓɌɡɎɌɞ ɗɑɎɚɕ ɐɚɗɑɕ ɛɑɣɑəɔ (ȷȰ%) ɝɚɝɞɌɎɗɫɗ ð 

28,04 [24,02;31,19], ɝɑɗɑɓɑəɖɚɕ (Ƚ%) ð 25,0 

[13,38; 31,6], ɖɚɝɞəɧɘ ɘɚɓɏɚɘ (ȶȸ%) ð 7,39 

[5,73;9,06]. Ȯ ɜɑɒɔɘɑ çɎɝɑ ɞɑɗɚè ɚɛɜɑɐɑɗɫɗɔ 

ɓɌɡɎɌɞ ɛɑɣɑəɨɪ (ȻɎɞ%) ð 49,91 [44,13;55,17] 

ɔ ɝɑɗɑɓɑəɖɚɕ (ȽɎɞ%) ð 7,79 [4,70;14,15], Ɍ 

ɞɌɖɒɑ ɟɐɑɗɨəɧɕ ɓɌɡɎɌɞ ɛɑɣɑəɨɪ (ȿȳȻɎɞ) ð 

0,71 [0,26;1,37]. Ȼɜɔ ɝɜɌɎəɑəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ 

ȼȴ Ɏ 1 ɔ 2 ɏɜɟɛɛɌɡ, Ɏɚ-ɛɑɜɎɧɡ, ɚɞɘɑɣɌɗɔ ɜɑ-

ɏɜɑɝɝ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɛɚɜ-

ɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ, ɣɞɚ ɚɞɜɌɒɌɗɚ ɝəɔɒɑ-

əɔɑ Ƚ%, ȶɘ%, ȽɎɞ%, Ɏɚ-Ɏɞɚɜɧɡ, ɜɚɝɞ ȻɎɞ%, 

ȿȳȻɎɞ ɔ ɝəɔɒɑəɔɑ ȷȰ%. ȹɌɔɍɚɗɑɑ ɐɑɘɚə-

ɝɞɜɌɞɔɎəɚ ɟɎɑɗɔɣɑəɔɑ ɌɖɞɔɎəɚɝɞɔ ȼɉȽ ɛɑɣɑ-

əɔ ɛɜɔ ɝɜɌɎəɑəɔɔ ɛɚɖɌɓɌɞɑɗɫ ȿȳȻɎɞ (ɞɌɍɗ. 

ʈ1). 

Ȯ ɖɗɔəɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ ɖɜɚɎɔ ɏɑɘɚɏɗɚ-

ɍɔə 115,0 [102,0;136,0] ɏ/ɗ, ɏɑɘɌɞɚɖɜɔɞ 

35,2% [30;39,7], ɟɘɑɜɑəəɌɫ ɗɔɘɠɚɛɑəɔɫ. Ȯ 

ɖɚɌɏɟɗɚɏɜɌɘɘɑ ɛɚɖɌɓɌɞɑɗɔ ɝɟɥɑɝɞɎɑəəɚ əɑ 

ɚɞɗɔɣɌɗɔɝɨ ɚɞ əɚɜɘɧ ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɝəɔ-

ɒɑəɔɫ ɌəɞɔɞɜɚɘɍɔəɌ III 111,3% [41,0;125,5]. 

Ȯ ɍɔɚɡɔɘɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ əɌɔɍɚɗɨɤɔɕ ɜɌɓ-

ɍɜɚɝ ɛɚ ɛɚɖɌɓɌɞɑɗɫɘ Ɏ ɏɜɟɛɛɑ ɎɧɫɎɗɑə ɛɚ 

ɟɜɚɎəɪ ɍɔɗɔɜɟɍɔəɌ (ɚɍɑɔɡ ɠɜɌɖɢɔɕ), ȬȷȾ, 

ȬȽȾ, ȯȯȾ ɔ Ʌɀ, ɖɚɞɚɜɧɕ ɚɞɜɌɒɌɗ ɌɖɞɔɎəɚɝɞɨ 

ɏɑɛɌɞɔɞɌ ɔ ɎɧɜɌɒɑəəɚɝɞɨ ɢɔɞɚɗɔɓɌ. ȶɚəɢɑə-

ɞɜɌɢɔɫ ɞɌɖɜɚɗɔɘɟɝɌ Ɏ ɐɑəɨ ɛɜɚɎɑɐɑəɔɫ ɜɌ-

ɐɔɚəɟɖɗɔɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɝɞɌɎɔɗɌ 7,2 

[6,8;7,6] əɏ/ɘɗ. 

Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɡ 

ɛɚɖɌɓɌɞɑɗɑɕ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ȸȴȭȻ ɎɧɫɎɗɑəɌ 

ɎɓɌɔɘɚɝɎɫɓɨ ɝɚ ɝɞɑɛɑəɨɪ ȴȯȬ. ȺɍɜɌɞəɌɫ 

ɝɔɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɫ  ɛɜɚɝɗɑɒɔɎɌɗɌɝɨ  ɘɑɒɐɟ  
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ɛɚɖɌɓɌɞɑɗɫɘɔ ȴȯȬ ɔ ȷȰ% (r =-0,91) ɔ əɑ-

ɝɖɚɗɨɖɚ ɘɑəɨɤɌɫ ɛɚ ɝɔɗɑ ɚɍɜɌɞəɌɫ ɖɚɜɜɑɗɫ-

ɢɔɫ ɝ ȿȳȻȮȾ (r = - 0,75) (ɜɔɝ. 1). 

ȹɌ ɜɔɝ. 2 ɛɜɑɐɝɞɌɎɗɑəɧ ɝɢɔəɞɔɏɜɌɘɘɧ 

ɛɑɣɑəɔ Ɏ ɜɑɒɔɘɑ ȺɀɉȶȾ ɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ 

ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ ɐɌəəɧɑ ɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ȸȴȭȻ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȴȭȻ (ɔɝɝɗɑɐɚɎɌəɚ 10 

ɍɔɚɛɞɌɞɚɎ), ɛɜɚɎɑɐɑəəɚɏɚ Ɏɚ 2 ɏɜɟɛɛɑ, ɎɧɫɎ-

ɗɑəɧ ɛɜɔɓəɌɖɔ ɏɑɛɌɞɔɞɌ ɝ əɔɓɖɔɘ ȴȯȬ, ɘɑ-

ɐɔɌəɌ ɑɏɚ ɝɚɝɞɌɎɗɫɗɌ 3,5 [3,0;4,0]. Ȯ 3-ɡ ɝɗɟ-

ɣɌɫɡ ɎɧɫɎɗɑəɧ ɛɜɔɓəɌɖɔ ɗɬɏɖɚɕ ɝɞɑɛɑəɔ 

ɚɝɞɜɚɏɚ ɖɗɑɞɚɣəɚɏɚ ɚɞɞɚɜɒɑəɔɫ (ȺȶȺ), ɛɜɚ-

ɫɎɗɫɪɥɑɕɝɫ əɌɗɔɣɔɑɘ ɘɚəɚəɟɖɗɑɌɜəɚɕ ɔə-

ɠɔɗɨɞɜɌɢɔɔ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɛɚɜɞɌɗɨəɧɡ 

ɞɜɌɖɞɚɎ ɔ ɝɟɍɩəɐɚɞɑɗɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɑɕ 

ɍɚɗɨɤɔəɝɞɎɌ ɛɚɜɞɌɗɨəɧɡ Ɏɑə.  

ȾɌɍɗɔɢɌ ʈ1.  ȼɌɝɛɜɑɐɑɗɑəɔɑ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ ɟ ɛɌɢɔɑəɞɚɎ Ɏ 

ɜɌɓɗɔɣəɧɑ ɝɜɚɖɔ ɛɚɝɗɑ ɛɑɜɑɝɌɐɖɔ ɛɑɣɑəɔ ɔ Ɏ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ (ɍɑɓ ɛɜɔɓəɌɖɚɎ 

ɐɔɠɠɟɓəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɛɑɣɑəɔ).  

    ʧʦʢʘʟʘʪʝʣʴ 

ʛʨʫʧʧʘ  

ʃʜ% ʉ% ʂʤ% ʇʚʪ% ʉʚʪ% ʇs/Cs ʋɿʇɺʊ             

ʂʦʥʪʨ. ʛʨ.  

(n=11) 

31,37 

[29,55;33,23] 

10,58 

[9,39;11,90] 

6,36 

[5,81;10,27] 

51,82 

[49,28;53,86] 

4,32 

[3,88;5,35] 

3,56 

[3,42;4,93] 

1,73  

[1,54;1,80] 

 

1 ʛʨʫʧʧʘ 

(n=43) 

31,0 

 [27,0;33,0]  

25,0 

[24,0;41,12] 

9,31 

[6,8;33,0] 

39,30  

[32,5;47,00] 

12,99  

[9,5;15,90] 

1,34  

[1,04;2,70] 

0,29  

[0,25;0,34] 

2 ʛʨʫʧʧʘ 

(n=16) 

28,04 

[24,02;31,19] 

25,0  

[13,38;31,6] 

7,39 

 [5,73;9,06] 

49,91  

[44,13;55,17] 

7,79  

[4,70;14,15] 

2,10 

[2,0;2,93] 

0,71  

[0,26;1,37] 

3 ʛʨʫʧʧʘ 

(n=16) 

31,59 

[29,03;35,39] 

28,42 

[17,09;37,03] 

8,9  

[5,97;14,9] 

42,29 

[33,78;53,71] 

10,7 

[6,29;13,93] 

1,85 

 [1,6;2,19] 

0,86  

[0,41;1,35] 
 

   
 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȯɜɌɠɔɖɔ.  

Ɍ ð ȶɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɓəɌɣɑəɔɫɘɔ ɓɌɡɎɌɞɌ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ ɗɑɎɚɕ ɐɚɗɑɕ ɛɑɣɑəɔ (ȷȰ%) ɔ ȴȯȬ ɏɑɛɌ-

ɞɔɞɌ ɛɚ Knodell; ɍ ð ɘɑɒɐɟ ɓəɌɣɑəɔɫɘɔ ɟɐɑɗɨəɚɏɚ ɓɌɡɎɌɞɌ ɛɑɣɑəɨɪ ɚɞ Ɏɝɑɏɚ ɞɑɗɌ (ȿȳȻɎɞ) ɔ ȴȯȬ ɛɚ 

Knodell.   

Fig. 1.   Graphs.  

a ð Correlations between the values of the radiopharmaceutical capture by the left lobe of the liver (LL%) and 

hepatitis IGA according to Knodell; b ð between the values of specific capture by the liver from the whole body 

(SLUwɎ) and IGA according to Knodell.     
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ȯɔɝɞɚɗɚɏɔɣɑɝɖɔ ɛɜɔ ɘɔəɔɘɌɗɨəɚɘ ɔ 

əɔɓɖɚɘ ȴȯȬ əɌɍɗɪɐɌɗɔ əɑɘəɚɏɚɣɔɝɗɑəəɧɑ 

ɝɞɟɛɑəɣɌɞɧɑ əɑɖɜɚɓɧ, ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ 

ɎɧɜɌɒɑəəɚɝɞɔ ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ 

ɏɑɛɌɞɚɢɔɞɚɎ, ɝɖɟɐəɟɪ ɔ ɟɘɑɜɑəəɚ ɎɧɜɌɒɑə-

əɟɪ ɐɔɠɠɟɓəɟɪ ɘɚəɚəɟɖɗɑɌɜəɟɪ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɟɪ ɔəɠɔɗɨɞɜɌɢɔɪ ɘɑəɑɑ ɣɑɘ Ɏ 1/3 

ɛɚɜɞɌɗɨəɧɡ ɞɜɌɖɞɚɎ (ɜɔɝ. 2 ɍ). Ƚɞɑɛɑəɨ 

ɚɝɞɜɚɏɚ ɖɗɑɞɚɣəɚɏɚ ɚɞɞɚɜɒɑəɔɫ (ȺȶȺ) ɛɚ ɜɑ-

ɓɟɗɨɞɌɞɌɘ ɍɔɚɛɝɔɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ 

ɝɔɗɨəɟɪ ɛɜɫɘɟɪ ɖɚɜɜɑɗɫɢɔɪ ɝ ɛɜɚɢɑəɞɚɘ 

ɓɌɡɎɌɞɌ Ɏ ɖɚɝɞəɚɘ ɘɚɓɏɑ (ȶɘ%, r =0,82) ɔ ɝɑ-

ɗɑɓɑəɖɑ (Ƚ%, r =0,78). ȺɍɜɌɞəɌɫ ɝɔɗɨəɌɫ ɖɚɜ-

ɜɑɗɫɢɔɫ ɚɞɘɑɣɑəɌ ɘɑɒɐɟ ɌɖɞɔɎəɚɝɞɨɪ ɚɞ-

ɞɚɜɒɑəɔɫ ɔ ȻɎɞ%, r =-0,75 (ɞɌɍɗ. ʈ2). 

ȴɓ ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɝɚ ɝɞɑ-

ɛɑəɨɪ ɛɜɚɫɎɗɑəɔɫ ɛɜɔɓəɌɖɚɎ ɛɚɜɞɌɗɨəɚɏɚ 

ɎɚɝɛɌɗɑəɔɫ ɚɛɜɑɐɑɗɑəɌ ɝɔɗɨəɌɫ ɛɜɫɘɌɫ ɖɚɜ-

ɜɑɗɫɢɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɚɍɥɑɏɚ ɍɔɗɔɜɟɍɔəɌ ɓɌ 

ɝɣɑɞ ɚɍɑɔɡ ɠɜɌɖɢɔɕ (r=0,83), ɣɞɚ ɝɎɫɓɌəɚ ɝ 

ɛɚɎɜɑɒɐɑəɔɑɘ ɏɑɛɌɞɚɢɔɞɚɎ ɔ əɌɜɟɤɑəɔɑɘ 

ɚɞɞɚɖɌ ɒɑɗɣɔ. ȺɍɜɌɞəɌɫ ɓɌɎɔɝɔɘɚɝɞɨ ɎɧɫɎ-

ɗɑəɌ ɘɑɒɐɟ ɔəɞɑəɝɔɎəɚɝɞɨɪ ɛɚɜɞɌɗɨəɚɏɚ 

ɎɚɝɛɌɗɑəɔɫ ɔ ɖɚɗɔɣɑɝɞɎɚɘ ɞɜɚɘɍɚɢɔɞɚɎ Ɏ 

ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ ɖɜɚɎɔ (r=0,73), ɌəɌɗɚɏɔɣəɌɫ 

ɖɚɜɜɑɗɫɢɔɫ ɔ ɝ ɖɚɗɔɣɑɝɞɎɚɘ ɗɔɘɠɚɢɔɞɚɎ (r=-

0,73), Ɏɑɜɚɫɞəɚ, ɝɎɫɓɌəəɌɫ ɝ ɛɚɎɧɤɑəəɧɘ 

ɛɚɞɜɑɍɗɑəɔɑɘ ɖɗɑɞɚɖ ɖɜɚɎɔ ɔ ɞɚɖɝɔɣɑɝɖɔɘ 

ɎɚɓɐɑɕɝɞɎɔɑɘ əɌ ɖɚɝɞəɧɕ ɘɚɓɏ ɛɜɚɎɚɐɔɘɚɕ 

ɞɑɜɌɛɔɔ. 

Ȯ 3 ɏɜɟɛɛɑ ɚɍɝɗɑɐɚɎɌəɚ 16 ɛɌɢɔɑəɞɚɎ Ɏ 

ɎɚɓɜɌɝɞɑ  46,0 [38,0;57,5] ɗɑɞ, Ɏ ɝɜɚɖɔ ð 15,00 

[9,50;19,5] ɘɑɝ. ɚɞ ɐɌɞɧ ɛɜɚɎɑɐɑəɔɫ ȺȾȻ. 

ȶɚəɢɑəɞɜɌɢɔɫ ɞɌɖɜɚɗɔɘɟɝɌ ɝɚɝɞɌɎɔɗɌ 6,9 

[5,15;9,10] əɏ/ɘɗ.  

Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɡ 

ɐɌəəɧɡ ɚɞɘɑɣɌɗɔ ɛɚɎɧɤɑəɔɑ Ƚ%, ȶȸ%, 

ȽɎɞ%, ɟɎɑɗɔɣɑəɔɑ ȷȰ% ɔ ɐɌɗɨəɑɕɤɔɕ ɜɚɝɞ 

ȿȳȻɎɞ. Ȼɜɔ ɌəɌɗɔɓɑ ɎɓɌɔɘɚɝɎɫɓɔ ɝɢɔəɞɔ-

ɏɜɌɠɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɎɧɫɎɗɑəɌ ɛɜɫɘɌɫ 

ɝɔɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɖɚəɢɑəɞɜɌɢɔɑɕ 

ɞɌɖɜɚɗɔɘɟɝɌ Ɏ ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ ɖɜɚɎɔ ɔ ɛɚ-

ɖɌɓɌɞɑɗɫɘɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

(ɝ ɛɜɔɓəɌɖɌɘɔ ɛɚɜɞɌɗɨəɚɏɚ ɎɚɝɛɌɗɑəɔɫ ɔ ɛɚ-

Ɏɜɑɒɐɑəɔɫ Ɏɑə, r=0,95), ɔ ɘɑəɨɤɑɕ ɝɔɗɧ ɝ 

ɛɚɎɜɑɒɐɑəɔɑɘ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ (r=0,77). 

ȰɚɝɞɚɎɑɜəɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɚɞɘɑɣɌɗɔ ɛɚ 

ɌɖɞɔɎəɚɝɞɔ ȼɉȽ ɝɑɗɑɓɑəɖɔ ð Ƚ% (r=0,9) ɔ 

ȽɎɞ% (r=0,86) (ɜɔɝ. 3).  

Ȯ ɖɗɔəɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ ɖɜɚɎɔ Ɏ ɩɞɚɕ 

ɏɜɟɛɛɑ ɝɚɡɜɌəɫɗɌɝɨ Ɍəɑɘɔɫ (ɏɑɘɚɏɗɚɍɔə 

104,0 [88,0;138,0] ɏ/ɗ, ɏɑɘɌɞɚɖɜɔɞ 31,4% 

[26,8;42,8], ɟɘɑɜɑəəɌɫ ɞɜɚɘɍɚɢɔɞɚɛɑəɔɫ ɝɚ 

ɝəɔɒɑəɔɑɘ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɞɜɚɘɍɚɢɔɞɚɎ ɛɚ 

ɚɍɦɑɘɟ, ɟɎɑɗɔɣɑəɔɑ ȽȺɉ ð 29,0 [18,0;63,0] 

ɘɘ/ɣ.  Ȯ   ɖɚɌɏɟɗɚɏɜɌɘɘɑ   ɛɚɖɌɓɌɞɑɗɔ   ɝɟɥɑ- 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      Ɍ ð ȺɀɉȶȾ ɛɑɣɑəɔ ɔ ɝɑɗɑɓɑəɖɔ; ɍ ð ȸɔɖɜɚɛɜɑɛɌɜɌɞ.   

Ɍ ð ɛɑɣɑəɨ ɔ ɝɑɗɑɓɑəɖɌ, ɛɜɑɐɝɞɌɎɗɑəəɌɫ Ɏ ɛɜɚɑɖɢɔɔ ɘɌɖɝɔɘɌɗɨəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɛɌɢɔɑəɞɌ ɣɑɜɑɓ 3 ɘɑ-

ɝɫɢɌ ɛɚɝɗɑ ɛɑɜɑɝɌɐɖɔ (ȷȰ% ð 36,03, ȿȳȻɎɞ ð 1,00).  

ɍ ð əɑɝɛɑɢɔɠɔɣɑɝɖɔɕ ɏɑɛɌɞɔɞ ɝ ɟɘɑɜɑəəɚɕ ɌɖɞɔɎəɚɝɞɨɪ (əɌ ɚɝəɚɎɌəɔɔ ȴȯȬ) ð 3. ȺɖɜɌɝɖɌ ɏɑɘɌɞɚɖɝɔɗɔə-

ɩɚɓɔəɚɘ Į 200. 

Fig. 2.   a ð SPECT, liver and spleen ; b ð Microsection.  

a ð liver and spleen, presented in the projection of the maximum intensity of the patient 3 months after the 

transplant (LL% ð 36.03, SLUwɎ ð 1.00).  

b ð Non -specific hepatitis with moderate activit y (based on IGA) ð 3. Hematoxylin ðeosin staining Į (200).     
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ɝɞɎɑəəɚ əɑ ɚɞɗɔɣɌɗɔɝɨ ɚɞ əɚɜɘɧ ɓɌ ɔɝɖɗɪɣɑ-

əɔɑɘ ɛɚɎɧɤɑəɔɫ ɠɔɍɜɔəɚɏɑəɌ (3,13 

[2,72;4,17] ɏ/ɗ); Ɍəɞɔɞɜɚɘɍɔə III Ɏ ɩɞɚɕ ɏɜɟɛ-

ɛɑ əɑ ɚɛɜɑɐɑɗɫɗɔ. Ȯ ɍɔɚɡɔɘɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ 

Ɏɚ Ɏɝɑɕ ɏɜɟɛɛɑ ɚɞɘɑɣɑəɚ ɛɚɎɧɤɑəɔɑ ɍɔɗɔɜɟ-

ɍɔəɌ (ɚɍɑɔɡ ɠɜɌɖɢɔɕ), ȬȷȾ, ȬȽȾ, ȯȯȾ ɔ Ʌɀ ɔ 

ɛɚɎɧɤɑəɔɑ ɘɚɣɑɎɔəɧ ɔ ɖɜɑɌɞɔəɔəɌ (ɟ 5 ɛɌ-

ɢɔɑəɞɚɎ). ȺɞɘɑɣɌɗɔɝɨ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ 

ȯȯȾ 73,28 [40,60;276,88] ȱɐ/ɗ ɔ Ʌɀ 145,11 

[96,84;282,63] ȱɐ/ɗ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɑ ɚ 

ɡɚɗɑɝɞɌɓɑ ɔ ɛɚɎɜɑɒɐɑəɔɔ ɏɑɛɌɞɚɢɔɞɚɎ. Ȯ ɖɚ-

ɌɏɟɗɚɏɜɌɘɘɑ ɎɧɫɎɗɑəɧ ɛɜɔɓəɌɖɔ, ɡɌɜɌɖɞɑɜ-

əɧɑ ɔ ɝɎɫɓɌəəɧɑ ɝ əɌɗɔɣɔɑɘ ɏɑɛɌɞɔɞɌ ð ɛɚ-

Ɏɧɤɑəɔɑ ȸȹȺ, ȬɃȾȮ ɔ ɝəɔɒɑəɔɑ ɟɜɚɎəɫ Ɍə-

ɞɔɞɜɚɘɍɔəɌ Ʉ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɑɑ ɚ ɜɔɝɖɑ 

ɞɜɚɘɍɚɞɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ. ȿ ɛɌɢɔɑəɞɚɎ ɝ 

ɛɜɔɓəɌɖɌɘɔ ɐɔɝɠɟəɖɢɔɔ ɞɜɌəɝɛɗɌəɞɌɞɌ Ɏ 

ɛɚɓɐəɔɑ ɝɜɚɖɔ ɚɞɘɑɣɑəɌ ɛɜɫɘɌɫ ɝɔɗɨəɌɫ 

ɖɚɜɜɑɗɫɢɔɫ ɝ ɟɜɚɎəɑɘ ɗɔɘɠɚɢɔɞɚɎ ɔ ɛɚɖɌɓɌ-

ɞɑɗɑɘ ȬȷȾ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɘɔ ɚ ɛɚɎɜɑ-

ɒɐɑəɔɔ ɛɑɣɑəɚɣəɚɏɚ ɞɜɌəɝɛɗɌəɞɌɞɌ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȴȭȻ ɚɞɘɑɣɌɗɔ Ɏɧɝɚ-

ɖɔɕ ȴȯȬ 10,0 [3,00;13,00], Ɍ ɝɞɑɛɑəɨ ȺȶȺ ɍɧ-

ɗɌ ɗɬɏɖɚɕ. Ȼɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɎɧɫɎɗɑəəɧɡ 

ȾɌɍɗɔɢɌ ʈ2.    ȮɧɫɎɗɑəəɧɑ ɖɚɜɜɑɗɫɢɔɔ ɛɌɜɌɘɑɞɜɚɎ ɝɞɑɛɑəɔ ɚɝɞɜɚɏɚ ɖɗɑɞɚɣəɚɏɚ 

ɚɞɞɚɜɒɑəɔɫ ɔ ɔəɐɑɖɝɌ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɝ ɐɌəəɧɘɔ ɝɢɔəɞɔɏɜɌɠɔɔ Ɏɚ 2-ɚɕ 

ɏɜɟɛɛɑ (ɣɑɜɑɓ 1-6 ɘɑɝ. ɛɚɝɗɑ ɛɑɜɑɝɌɐɖɔ). 

 ʃɼ% ʉ% ʂʄ% ʇʚʪ% ʋɿʇʚʪ 

ʧʦʨʪʘʣʴʥʦʝ ʚʦʩʧʘʣʝʥʠʝ 1-3 0,23 0,71 0,82 -0,76 -0,19 

ʧʦʚʨʝʞʜʝʥʠʝ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ 1-3 0,26 0,62 0,52 -0,14 0,05 

ʧʦʚʨʝʞʜʝʥʠʝ ʚʝʥ 1-3 0,21 0,69 0,85 -0,73 -0,22 

ʘʢʪʠʚʥʦʩʪʴ ʦʪʪʦʨʞʝʥʠʷ 1-9 ʩʫʤʤʘ 0,27 0,78 0,82 -0,71 -0,12 

ʠʥʜʝʢʩ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ Knodell 18 -0,91 0,36 -0,20 0,08 -0,75 

 

   
 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.      ȯɜɌɠɔɖɔ.  

ȶɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɓəɌɣɑəɔɫɘɔ ɓɌɡɎɌɞɌ ɝɑɗɑɓɑəɖɚɕ (Ƚ%) ɔ ɓɌɡɎɌɞɌ ɝɑɗɑɓɑəɖɚɕ ɚɞ Ɏɝɑɏɚ ɞɑɗɌ (ȽɎɞ) ɝ ɖɚə-

ɢɑəɞɜɌɢɔɑɕ ɞɌɖɜɚɗɔɘɟɝɌ (əɏ/ɘɗ) Ɏ ɖɜɚɎɔ.  

Fig. 3.   Graphs.  

Correlation between the values of spleen capture (S%) and spleen capture from the whole body (Swb) with the 

concentration of tacrolimus (ng/ml) in the blood.  
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ɔɓɘɑəɑəɔɕ, ɘɚəɚəɟɖɗɑɌɜəɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ 

ɗɚɖɌɗɔɓɚɎɌəɌ Ɏ ɍɚɗɨɤɑɕ ɣɌɝɞɔ ɛɚɜɞɌɗɨəɧɡ 

ɞɜɌɖɞɚɎ ɔ ɝɟɍɩəɐɚɞɑɗɔɌɗɨəɚ Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

ɛɚɜɞɌɗɨəɧɡ Ɏɑə. Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝɞɑɛɑəɔ 

ȺȶȺ ɝ ɛɚɖɌɓɌɞɑɗɫɘɔ ɚɍɥɑɏɚ ɌəɌɗɔɓɌ ɖɜɚɎɔ, 

ɎɧɫɎɗɑə ɜɫɐ ɝɔɗɨəɧɡ ɖɚɜɜɑɗɫɢɔɕ, Ɏ ɣɌɝɞəɚ-

ɝɞɔ, ɝ ɣɔɝɗɚɘ ɞɜɚɘɍɚɢɔɞɚɎ (r=-0,89) ɔ ɔɡ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɌɘɔ. ȽɔɗɨəɌɫ ɚɍɜɌɞəɌɫ ɖɚɜɜɑɗɫ-

ɢɔɫ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɌ ɚɍ ɌɖɞɔɎəɚɘ ɛɚɞɜɑɍ-

ɗɑəɔɔ ɛɚɝɗɑɐəɔɡ ɔ ɝəɔɒɑəɔɔ ɔɡ ɛɜɚɐɟɖɢɔɔ, 

ɝɎɫɓɌəəɚɘ, Ɏɚɓɘɚɒəɚ, ɝ ɞɚɖɝɔɣɑɝɖɔɘ Ɏɚɓɐɑɕ-

ɝɞɎɔɑɘ əɌ ɖɚɝɞəɧɕ ɘɚɓɏ; Ɍ ɟɎɑɗɔɣɑəɔɑ ɍɌɓɚ-

ɠɔɗɚɎ (r=0,89) ɟɖɌɓɧɎɌɗɚ əɌ ɡɜɚəɔɣɑɝɖɚɑ 

ɎɚɝɛɌɗɑəɔɑ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ 

ɍɚɗɨɤɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɝɢɔəɞɔɏɜɌɠɔɔ ɛɜɔ 

ɚɢɑəɖɑ ɠɟəɖɢɔɔ ɞɜɌəɝɛɗɌəɞɌɞɌ Ɏ ɜɌəəɑɘ ɔ 

ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɌɡ ɛɚɝɗɑ ɛɑɜɑɝɌɐɖɔ ɛɑ-

ɣɑəɔ. Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɔɚɛɝɔɔ ɛɑ-

ɣɑəɔ ɍɧɗɌ ɟɝɞɌəɚɎɗɑəɌ ɝɔɗɨəɌɫ ɎɓɌɔɘɚɝɎɫɓɨ 

ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɝɚ ɝɞɑɛɑəɨɪ 

ȺȶȺ ɛɚ ɛɚɖɌɓɌɞɑɗɫɘ ȶȸ%, (r=0,82) ɔ Ƚ%, 

(r=0,78) ɔ ɔəɐɑɖɝɌ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɌɖɞɔɎəɚ-

ɝɞɔ ɛɚ Knodell ð ȷȰ% (r=-0,91) ɔ ȿȳȻɎɞ (r=-

0,75). ȻɜɚɎɑɐɑəɔɑ ɝɢɔəɞɔɏɜɌɠɔɔ ɛɚɓɎɚɗɫɑɞ 

ɛɚɗɟɣɔɞɨ ɐɚɝɞɚɎɑɜəɟɪ ɔ ɟəɔɖɌɗɨəɟɪ ɔəɠɚɜ-

ɘɌɢɔɪ ɚɞɎɑɞɌ ɜɑɞɔɖɟɗɚɩəɐɚɞɑɗɔɌɗɨəɚɕ ɝɔ-

ɝɞɑɘɧ ɛɌɢɔɑəɞɌ ɐɚ ɛɚɫɎɗɑəɔɫ ɝɞɜɟɖɞɟɜəɧɡ 

ɔɓɘɑəɑəɔɕ, ɎɖɗɪɣɌɫ ɛɑɜɑɝɌɒɑəəɟɪ ɛɑɣɑəɨ. 

ȮɧɫɎɗɑəəɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɖɚəɢɑəɞɜɌɢɔɔ 

ɞɌɖɜɚɗɔɘɟɝɌ ɔ ɛɚɖɌɓɌɞɑɗɑɕ ɌɖɞɔɎəɚɝɞɔ ɜɑ-

ɞɔɖɟɗɚɩəɐɚɞɑɗɔɌɗɨəɧɡ ɖɗɑɞɚɖ ɝɑɗɑɓɑəɖɔ (Ƚ% 

ɔ ȽɎɞ%) ɛɚɓɎɚɗɫɑɞ ɖɚəɞɜɚɗɔɜɚɎɌɞɨ ɎɧɜɌ-

ɒɑəəɚɝɞɨ ɔɘɘɟəɚɝɟɛɜɑɝɝɔɎəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ 

Ɏ ɛɑɜɔɚɐ ɔɓɘɑəɑəɔɫ ɗɑɖɌɜɝɞɎɑəəɧɡ ɐɚɓ. 

ȮɧɎɚɐɧ.  

1. ȼɌɓɜɌɍɚɞɌəɧ ɔəɠɚɜɘɌɞɔɎəɧɑ ɔ ɐɚ-

ɝɞɚɎɑɜəɧɑ (ɜ<0,05) ɛɌɜɌɘɑɞɜɧ ɚɍɦɑɖɞɔɎəɚɕ 

ɚɢɑəɖɔ ɠɟəɖɢɔɔ ɖɗɑɞɚɖ ɜɑɞɔɖɟɗɚɩəɐɚɞɑɗɔ-

Ɍɗɨəɚɕ ɝɔɝɞɑɘɧ ɔ ɎɧɜɌɒɑəəɚɝɞɔ ɛɚɜɞɌɗɨəɚɕ 

ɏɔɛɑɜɞɑəɓɔɔ ɛɚɝɗɑ ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɚɜɏɌəɌ, 

ɖɚɜɜɑɗɔɜɟɪɥɔɑ ɝ ɐɌəəɧɘɔ ɍɔɚɛɝɔɔ ɛɑɣɑəɔ: 

ɛɜɚɢɑəɞəɧɕ ɓɌɡɎɌɞ ɗɑɎɚɕ ɐɚɗɑɕ ɛɑɣɑəɔ 

(ȷȰ%), ɓɌɡɎɌɞ ɛɑɣɑəɨɪ ɚɞ Ɏɝɑɏɚ ɞɑɗɌ (ȻɎɞ%) ɔ 

ɟɐɑɗɨəɧɕ ɓɌɡɎɌɞ ɛɑɣɑəɨɪ ɚɞ Ɏɝɑɏɚ ɞɑɗɌ 

(ȿȳȻɎɞ). 

2. ȮɧɝɚɖɌɫ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨ ɜɌɐɔɚ-

əɟɖɗɔɐəɚɏɚ ɘɑɞɚɐɌ ɛɚɓɎɚɗɫɑɞ ɜɑɖɚɘɑəɐɚɎɌɞɨ 

ɑɏɚ ɐɗɫ ɚɍɦɑɖɞɔɎəɚɕ ɚɢɑəɖɔ ɠɟəɖɢɔɔ ɛɑɣɑəɔ 

ɔ ɐɗɫ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɓɌ ɠɟəɖ-

ɢɔɚəɌɗɨəɧɘ ɝɚɝɞɚɫəɔɑɘ ɛɑɣɑəɔ ɛɚɝɗɑ ɞɜɌəɝ-

ɛɗɌəɞɌɢɔɔ əɌ ɠɚəɑ ɘɔəɔɘɌɗɨəɚɏɚ ɔ əɔɓɖɚɏɚ 

ɔəɐɑɖɝɌ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ: 

1. Kim  W.R., Lake  J.R., Smith  J.M., Schladt  D.P., Skeans  

M.A., Noreen S.M., et al . OPTN/SRTR 2017 Annual Data Re-

port: Liver. Ameri can Journal of Transplantation. 2019;19 

(Suppl 2):184 -283. DOI: 10.1111/ajt.15276  

2. Sharma S., Gurakar A., Camci C., Jabbour N. Avoiding 

pitfalls: what an endoscopist should know in liver transplan-

tation. Digestive Diseases and Sciences. 2009;54(7):1386 -

1402. DOI: 10.1007/s10620 -008 -0520 -7    

3. Singh A.K., Nachiappan A.C., Verma H.A., Uppot R.N., 

Blake M.A., Saini S., et al. Postoperative imaging in liver 

transplantation: what radiologists should know. Radi-

ographics. 2010;30(2):339 -351. DOI: 10.1148/rg.30 2095124  

4. Beswick D.M., Miraglia R., Caruso S., Marrone G., Grut-

tadauria S., Zajko A.B., et al. The role of ultrasound and 

magnetic resonance cholangiopancreatography for the diag-

nosis of biliary stricture after liver transplantation. European  

Journal  of Radiology . 2012;81(9):2089 -2092. DOI: 

10.1016/ j.ejrad .2011.07.008  

5. Ɂɟɍɟɞɔɫ ȸ.Ʉ., ɃɒɌɚ Ȭ. Ȯ., ɄɌɐɜɔə ȶ. ȭ. ȻɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɧɑ ɚɝɗɚɒəɑəɔɫ ɟ ɜɑɢɔɛɔɑəɞɚɎ ɛɜɔ ɞɜɌəɝɛɗɌəɞɌ-

ɢɔɔ ɛɑɣɑəɔ: ɝɚɎɜɑɘɑəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɚ ɛɌɞɚɏɑəɑɓɑ ɔ 

ɚɝəɚɎəɧɡ əɌɛɜɌɎɗɑəɔɫɡ ɛɜɚɠɔɗɌɖɞɔɖɔ ɔ ɗɑɣɑəɔɫ. Ȯɑɝɞ-

əɔɖ ɞɜɌəɝɛɗɌəɞɚɗɚɏɔɔ ɔ ɔɝɖɟɝɝɞɎɑəəɧɡ ɚɜɏɌəɚɎ. 

2009;11 (2):60-66. DOI: 10.15825/1995 -1191 -2009 -2-60 -66 

6. ɄɌɜɔɠɟɗɗɔə ɀ.Ȭ., ȭɌɜɘɔəɌ Ⱦ.ȯ., ȳɌɍɌɎɝɖɌɫ Ⱥ.Ȭ. ȶɚɘ-

ɛɨɪɞɑɜəɌɫ ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ɏ ɘɚ-

əɔɞɚɜɔəɏɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ ɛɚɝɗɑ ɞɜɌəɝ-

ɛɗɌəɞɌɢɔɔ ɚɜɏɌəɚɎ. ȾɜɌəɝɛɗɌəɞɚɗɚɏɔɫ. 2011;(4):30-36. 

DOI: 10.23873/2074 -0506 -2011 -0-4-30 -36 

7. Turetschek K., Schima W., Stift A., Schober E., Dock W., 

Mostbeck G. [Diagnostic imaging after liver transplantation]. 

Radiologe. 1997;37(3):197 -204. German. DOI: 

10.1007/s001170050199     

8. ȯɚəɣɌɜ Ȭ.Ȼ., ȯɚɘɍɚɗɑɎɝɖɔɕ Ȯ.Ȭ., ȱɗɔɓɌɜɚɎ Ȭ.ȭ., ȶɟɗɨ-

ɍɑɜɏ ȹ.Ƚ., ȶɗɫɤɞɚɜəɧɕ Ȯ.ȯ., ɃɑɜəɔəɌ Ȯ.Ɋ ., ɔ ɐɜ. ȽɜɌɎ-

əɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɛɗɚɞəɚɝɞɔ ɛɑɣɑəɔ ɛɚ ɐɌəəɧɘ ȶȾ ɔ 

əɔɓɖɚɐɚɓəɚɕ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. ȸɑɐɔɢɔəɝɖɌɫ 

ɎɔɓɟɌɗɔɓɌɢɔɫ. 2020;24(1):39-47. DOI:10.24835/1607 -0763 -

2020 -1-39 -47 

9. Kullberg  J., Hedstr ºm A., Brandberg  J., Strand  R., Johans-

son L., Bergstrºm G., et al . Automated analysis of liver fat, 

muscle and adipose tissue distribution from CT suitable for 

large -scale studies. Scientific Reports. 2017;7(1):10425. DOI: 

10.1038/s41598 -017 -0892 5-8   

10.  Ratziu V., Charlotte F., Heurtier A., Gombert S., Giral P., 

Bruckert E., et al.; LIDO Stady Group Sampling variability of 

liver biopsy in nonalcoholic fatty liver disease. Gastroenterol-

ogy. 2005;128(7):1898 -1906. DOI: 

10.1053/j.gastro.2005.03.084  

11.  Groshar D., Slobodin G., Zuckerman E. Quantitation of 

Liver and Spleen Uptake of 99mTc -Phytate Colloid Using 

SPECT: Detection of Liver Cirrhosis. Journal of Nuclear Medi-

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY 

| www.rejr.ru | REJR. 2023; 13(4):69-77       DOI: 10.21569/2222-7415-2023-13-4-69-77                     77 
 

 

cine. 2002;43(3):312 -317.  

12. ȸɔɏɟəɚɎɌ ȱ.Ȯ., Ɂɟɍɟɞɔɫ ȸ.Ʉ., ȶɟɐɜɫɤɚɎɌ ȹ.ȱ., Ƚɔəɫ-

ɖɚɎɌ Ⱥ.ȯ., ȭɑɜɐəɔɖɚɎ ȯ.Ȭ., ȼɑɕ Ƚ.ȴ., ɔ ɐɜ. Ȯɚɓɘɚɒəɚɝɞɔ 

ɜɌɐɔɚəɟɖɗɔɐəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɐɔɠɠɟɓəɧɡ ɓɌɍɚɗɑɎɌ-

əɔɫɡ ɛɑɣɑəɔ ɔ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ. ȾɜɌəɝɛɗɌəɞɚɗɚ-

ɏɔɫ. 2019; 11(3):188-200. DOI: 10.23873/2074 -0506 -2019 -

11 -3-188 -200  

13. Banerjee  R., Pavlides  M., Tunni cliffe  E.M., Piechnik  S.K., 

Sarania  N., Philips  R., et al . Multiparametric magnetic reso-

nance for the non -invasive diagnosis of liver disease. Journal 

of Hepatology. 2014;60(1):69 -77. DOI: 

10.1016/j.jhep.2013.09.002   

14.  Noureddin M., Lam J., Peterson M.R ., Middleton M., Ham-

ilton G., Le T.A., et al. Utility of magnetic resonance imaging 

versus histology for quantifying changes in liver fat in nonal-

coholic fatty liver disease trials. Hepatology. 

2013;58(6):1930 -1940. DOI: 10.1002/hep.26455    

15.  Charlton M ., Levitsky J., Aqel B., O ԁGrady J., Hemibach 

J., Rinella M., et al. International Liver Transplantation Socie-

ty Consensus Statement on Immunosuppression in Liver 

Transplant Recipients. Transplantation. 2018;102(5):727 -

743. DOI: 10.1097/TP.0000000000002147  

16.  Levitsky J., Goldberg D., Smith A.R., Mansfield S.A., Gil-

lespie B.W., Merion R.M., et al. Acute rejection increases risk 

of graft failure and death in recent liver transplant recipients. 

Clinical Gastroenterology and Hepatology. 2017;15(4):584 -

593.e2.  DOI: 10.1016/j.cgh.2016.07.035 .    

 

References: 

1. Kim W.R., Lake J.R., Smith J.M., Schladt D.P., Skeans 

M.A., Noreen S.M., et al. OPTN/SRTR 2017 Annual Data Re-

port: Liver. American Journal of Transplantation. 2019;19 

(Suppl 2):184 -283. DOI: 10.1111/ajt .15276  

2. Sharma S., Gurakar A., Camci C., Jabbour N. Avoiding 

pitfalls: what an endoscopist should know in liver transplan-

tation. Digestive Diseases and Sciences. 2009;54(7):1386 -

1402. DOI: 10.1007/s10620 -008 -0520 -7    

3. Singh A.K., Nachiappan A.C., Verm a H.A., Uppot R.N., 

Blake M.A., Saini S., et al. Postoperative imaging in liver 

transplantation: what radiologists should know. Radi-

ographics. 2010;30(2):339 -351. DOI: 10.1148/rg.302095124  

4. Beswick D.M., Miraglia R., Caruso S., Marrone G., Grut-

tadauria S ., Zajko A.B., et al. The role of ultrasound and 

magnetic resonance cholangiopancreatography for the diag-

nosis of biliary stricture after liver transplantation. European 

Journal of Radiology. 2012;81(9):2089 -2092. DOI: 

10.1016/j.ejrad.2011.07.008  

5. Khubut ia M.S., Zhao A.V., Shadrin K.B. Postoperative com-

plications in liver transplant recipients: modern ɝconsidera-

tions of pathogenesis and main areas of prophylaxis and 

treatment. Russian Journal of Transplantology and Artificial 

Organs. 2009;11(2):60 -66. DOI : 10.15825/1995 -1191 -2009 -

2-60 -66 (in Russian).  

6. Sharifullin F.A., Barmina T.G., Zabavskaya O.A. Computer 

and magnetic resonance tomography in the monitoring of 

postoperative complications after organ transplantation. 

Transplantologiya. The Russian Jour nal of Transplantation. 

2011;(4):30 -36. DOI: 10.23873/2074 -0506 -2011 -0-4-30 -36 

(in Russian).  

7. Turetschek K., Schima W., Stift A., Schober E., Dock W., 

Mostbeck G. Diagnostic imaging after liver transplantation. 

Radiologe. 1997;37(3):197 -204. German. DOI:  

10.1007/s001170050199     

8. Gonchar A.P., Gombolevskij V.A., Elizarov A.B., Kulberg 

N.S., Klyashtorny V.G., Chernina V.Yu., et al. Liver density in 

routine and low -dose computed tomography: the effect of 

image noise on measurement accuracy. Medical Visua liza-

tion. 2020;24(1):39 -47.  DOI:10.24835/1607 -0763 -2020 -1-

39 -47 (in Russian).  

9. Kullberg J., Hedstrºm A., Brandberg J., Strand R., Johans-

son L., Bergstrºm G., et al. Automated analysis of liver fat, 

muscle and adipose tissue distribution from CT suitable  for 

large -scale studies. Scientific Reports. 2017;7(1):10425. DOI: 

10.1038/s41598 -017 -08925 -8.   

10.  Ratziu V., Charlotte F., Heurtier A., Gombert S., Giral P., 

Bruckert E., et al.; LIDO Stady Group Sampling variability of 

liver biopsy in nonalcoholic fat ty liver disease. Gastroenterol-

ogy. 2005;128(7):1898 -1906. DOI: 

10.1053/j.gastro.2005.03.084.  

11.  Groshar D., Slobodin G., Zuckerman E. Quantitation of 

Liver and Spleen Uptake of 99mTc -Phytate Colloid Using 

SPECT: Detection of Liver Cirrhosis. Journal of N uclear Medi-

cine. 2002;43(3):312 -317.  

12.  Migunova E.V., Khubutiya M.S., Kudryashova N.E., 

Sinyakova O.G., Berdnikov G.A., Rey S.I., et al. The potential 

of radionuclide diagnostic imaging in diffuse liver disease 

and portal hypertension. Transplantologiya.  The Russian 

Journal of Transplantation. 2019;11(3):188 -200. DOI: 

10.23873/2074 -0506 -2019 -11 -3-188 -200 (in Russian).  

13.  Banerjee R., Pavlides M., Tunnicliffe E.M., Piechnik S.K., 

Sarania N., Philips R., et al. Multiparametric magnetic reso-

nance for the n on-invasive diagnosis of liver disease. Journal 

of Hepatology. 2014;60(1):69 -77. DOI: 

10.1016/j.jhep.2013.09.002   

14.  Noureddin M., Lam J., Peterson M.R., Middleton M., Ham-

ilton G., Le T.A., et al. Utility of magnetic resonance imaging 

versus histology fo r quantifying changes in liver fat in nonal-

coholic fatty liver disease trials. Hepatology. 

2013;58(6):1930 -1940. DOI: 10.1002/hep.26455    

15.  Charlton M., Levitsky J., Aqel B., O ԁGrady J., Hemibach 

J., Rinella M., et al. International Liver Transplantation Socie-

ty Consensus Statement on Immunosuppression in Liver 

Transplant Recipients. Transplantation. 2018;102(5):727 -

743. DOI: 10.1097/TP.0000000000002147  

16.  Levitsky J., Goldberg  D., Smith A.R., Mansfield S.A., Gil-

lespie B.W., Merion R.M., et al. Acute rejection increases risk 

of graft failure and death in recent liver transplant recipients. 

Clinical Gastroenterology and Hepatology. 2017;15(4):584 -

593.e2. DOI: 10.1016/j.cgh.2016.0 7.035 .   

 

 

 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY 

| www.rejr.ru | REJR. 2023; 13(4):78-91       DOI: 10.21569/2222-7415-2023-13-4-78-91                     78 
 

 

 

 

 

ȮȳȬȴȸȺȽȮɋȳɈ ȻȷȺɅȬȰȴ ȮȴȽɂȱȼȬȷɈȹȺȵ ȴ ȻȺȰȶȺȲȹȺȵ ȲȴȼȺȮȺȵ ȾȶȬȹȴ ȴ 

ɁȬȼȬȶȾȱȼȬ ȻȺȼȬȲȱȹȴɋ ȷȱȯȶȴɁ ȻȺ ȰȬȹȹɇȸ ȶȾ ȿ ȭȺȷɈȹɇɁ ȺȲȴȼȱȹȴȱȸ,  

ȻȱȼȱȹȱȽɄȴɁ COVID-ȬȽȽȺɂȴȴȼȺȮȬȹȹȿɊ ȻȹȱȮȸȺȹȴɊ 

 

Бучнева А.В., Чичкова Н.В., Серова Н.С., Щекотуров И.О., Фомин В.В. 
 

ɀȯȬȺȿ ȮȺ çȻɑɜɎɧɕ ȸɚɝɖɚɎɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȴ.ȸ.  ȽɑɣɑəɚɎɌè ȸȳ ȼɀ 

 (ȽɑɣɑəɚɎɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ). ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ.   

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɑəɔɑ ɎɓɌɔɘɚɝɎɫɓɔ ɛɗɚɥɌɐɔ ɎɔɝɢɑɜɌɗɨəɚɕ ɔ ɛɚɐɖɚɒəɚɕ ɒɔɜɚ-

Ɏɚɕ ɞɖɌəɔ, ɔɓɘɑɜɑəəɚɕ ɝ ɛɚɘɚɥɨɪ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȸȽȶȾ), ɝ ɡɌɜɌɖɞɑɜɚɘ ɔ ɞɫɒɑɝɞɨɪ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɟ ɍɚɗɨəɧɡ ɚɒɔɜɑəɔɑɘ, ɛɑɜɑəɑɝ-

ɤɔɡ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɟɪ ɛəɑɎɘɚəɔɪ Ɏ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ ɔ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ 

Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚəɌɜɌ.    

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɛɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 59 ɛɌɢɔɑəɞɚɎ, ɛɑ-

ɜɑəɑɝɤɔɡ COVID-19 (32 ɒɑəɥɔəɧ, 27 ɘɟɒɣɔə), ɜɌɓɐɑɗɑəəɧɡ əɌ ɐɎɑ ɏɜɟɛɛɧ: 1 ɏɜɟɛɛɌ ð 23 ɛɌ-

ɢɔɑəɞɌ ɝ ɔəɐɑɖɝɚɘ ɘɌɝɝɧ ɞɑɗɌ (ȴȸȾ) < 30 ɖɏ/ɘİ; 2 ɏɜɟɛɛɌ ð 36 ɛɌɢɔɑəɞɚɎ ɝ ȴȸȾ > 30 ɖɏ/ɘİ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗəɑəɚ ɝɞɌəɐɌɜɞəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ: Ɍəɞɜɚɛɚɘɑɞɜɔɫ ɝ ɔɓɘɑɜɑəɔɑɘ ȴȸȾ, 

ȸȽȶȾ ɗɑɏɖɔɡ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɗɑɏɚɣəɧɡ ɝɚɝɟɐɚɎ ɔ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɐɗɫ ɔɓɘɑɜɑ-

əɔɫ ɛɗɚɥɌɐɔ ɎɔɝɢɑɜɌɗɨəɚɕ (ȮȲȾ) ɔ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɞɖɌəɔ (ȻȲȾ) əɌ ɟɜɚɎəɑ ɛɚɓɎɚəɖɚɎ L4-

L5.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɚɝɞɜɧɕ ɛɑɜɔɚɐ COVID-19 ɖɗɔəɔɣɑɝɖɔɑ ɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ 

ɓɌɍɚɗɑɎɌəɔɫ ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌɗɔɝɨ ɟ ɛɌɢɔɑəɞɚɎ ɚɍɑɔɡ ɏɜɟɛɛ; ɣɑɜɑɓ 12 əɑɐɑɗɨ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɚɒɔɜɑəɔɑɘ ɐɚɝɞɚɎɑɜəɚ ɣɌɥɑ ɝɚɡɜɌəɫɗɔɝɨ ɚɐɧɤɖɌ (ɜ=0,001), ɚɍɥɌɫ ɝɗɌɍɚɝɞɨ (ɜ=0,05) ɔ ɖɌɤɑɗɨ 

(ɜ=0,05), Ɍ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȽȶȾ ɗɑɏɖɔɡ ɝɚɡɜɌəɫɗɝɫ ɛɌɞɞɑɜə çɘɌɞɚɎɚɑ ɝɞɑɖɗɚè (ȺɄ 6,5 [95% 2-

21,7]) ɔ ɛɚɫɎɗɫɗɝɫ ɞɜɚɘɍɚɓ ɘɑɗɖɔɡ ɎɑɞɎɑɕ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ȺɄ 4,2 [95% 1,1-17]). ȿɎɑɗɔɣɑəɔɑ 

ɛɗɚɥɌɐɔ ȮȲȾ Ó 263,5 ɝɘİ ɫɎɗɫɑɞɝɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɔ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɠɌɖɞɚɜɚɘ ɝɚɡɜɌəɑəɔɫ 

ɛɌɞɞɑɜəɌ çɘɌɞɚɎɚɑ ɝɞɑɖɗɚè ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚəɌɜɌ. ȻɚɖɌɓɌəɚ, ɣɞɚ ɛɗɚɥɌ-

ɐɔ ȮȲȾ Ó 272 ɝɘİ ɔɗɔ ȻȲȾ Ó 265 ɝɘİ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ ɝɎɫɓɌəɧ ɝ ɎɧɫɎɗɑəɔɑɘ ɞɜɚɘ-

ɍɚɩɘɍɚɗɔɔ ɘɑɗɖɔɡ ɎɑɞɎɑɕ ɛɚ ɐɌəəɧɘ ȸȶȽȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɒɔɜɑəɔɑɘ, ɛɑ-

ɜɑəɑɝɤɔɡ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɟɪ ɛəɑɎɘɚəɔɪ.  

ȳɌɖɗɪɣɑəɔɑ. ȻɗɚɥɌɐɔ ɎɔɝɢɑɜɌɗɨəɚɕ ɔ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɞɖɌəɔ, ɚɛɜɑɐɑɗɫɑɘɧɑ ɝ ɛɚ-

ɘɚɥɨɪ ȸȽȶȾ, ɫɎɗɫɪɞɝɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɎɑɗɔɣɔəɌɘɔ ɐɗɫ ɚɢɑəɖɔ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ 

ɞɜɚɘɍɚɩɘɍɚɗɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ɔ ɐɗɔɞɑɗɨəɚɝɞɔ (ɍɚɗɑɑ 12 əɑɐɑɗɨ) ɝɚɡɜɌəɫɪɥɔɡɝɫ ɔɓɘɑəɑəɔɕ Ɏ 

ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɚɕ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ.   
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CORRELATION OF THE VISCERAL AND SUBCUTANEOUS FAT AREAS AND LUNG DAMAGE 

ACCORDING TO CT DATA IN OBESE PATIENTS AFTER  

COVID-19 ASSOCIATED PNEUMONIA 

 

Buchneva A.V., Chichkova N.V., Serova N.S., Shchekoturov I.O., Fomin V.V. 

 
I.M. Sechenov First Moscow State Medical University (Sechenov University). Moscow, Russia.  

 

urpose.  To study the correlation of visceral and sub cutaneous fat areas measured by multi -

spiral computed tomography (MSCT) with the clinical characteristics and severity of lung 

damage in obese patients in the acute period and 3 months after COVID -associated pneu-

monia.   

Materials and methods.  We examined 59 patients (32 women, 27 men), which were divided in-

to two groups: the 1st ð 23 non -obese patients (BMI < 30 kg/mİ); the 2nd ð 36 obese patients (BMI > 

30 kg/mİ). All patients underwent a standard examination, anthropometry with BMI measurement, 

MSCT of t he lungs with contrast enhancement of the pulmonary vessels and MSCT of the abdominal 

cavity for measurement of the visceral (VAT) and subcutaneous adipose tissue (SAT) at the level of 

the L4 -L5 vertebrae.  

Results.  During the acute illness the condition of  patients in both groups did not differ, but af-

ter 12 weeks patients with BMI > 30 kg/mİ were associated with shortness of breath (p=0.001), gen-

eral weakness (p=0.05), cough (p=0.05), more lung involvements in MSCT examination: ground -glass 

opacity (OR 6.5  [95% 2 -21,7]) and lung perfusion abnormalities (OR 4,2 [95% 1,1 -17]). VAT area Ó 

263,5 cmİ is a predictably unfavorable factor for the ground glass opacity 12 weeks after discharge 

from the hospital. VAT area Ó 272 cmİ or SAT area Ó 265 cmİ are significantly associated with lung 

perfusion abnormalities according to the MSCT in obese patients after COVID -associated pneumo-

nia.   

During the acute period of COVID -19, the clinical and radiological disease manifestations did 

not differ significantly in patients of  both groups; after 12 weeks, obese patients were significantly 

more likely to have dyspnea (p=0.001), general weakness (p=0.05) and cough (p=0.05), and according 

to the MSCT of the lungs, the òground glass opacityó pattern persisted (OR 6 .5 [95% 2-21.7])  and 

thrombosis of small branches of the pulmonary artery appeared (OR 4.2 [95% 1.1 -17]). An increase 

of VAT area Ó 263.5 cmİ is an unfavorable prognostic factor for the persistence of the "ground glass 

opacity" pattern 12 weeks after discharge from the ho spital. It has been shown that areas of VAT Ó 

272 cmİ or PVT Ó 265 cmİ are statistically significantly associated with the detection of small branch 

thromboembolism according to MSCT with contrast enhancement in obese patients who have had 

COVID -associated  pneumonia.  

Conclusions.  The areas of visceral and subcutaneous adipose tissue determined by MSCT are 

prognostically significant values for assessing of thromboembolic complications and the duration 

(more than 12 weeks) of persistent changes in the lung p arenchyma in patients after COVID -

associated pneumonia.  

 

Keywords: COVID -19, multispiral computed computed tomography, obesity, body mass index, 

visceral adipose tissue, subcutaneous adipose tissue.  
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ɚɎɌɫ ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ 

(COVID -19) ð ɩɞɚ ɔəɠɑɖɢɔɚəəɚɑ 

ɓɌɍɚɗɑɎɌəɔɑ, ɎɧɓɎɌəəɚɑ Ɏɔɜɟɝɚɘ 

SARS-CoV-2 [1, 2]. Ȼɚ ɝɚɝɞɚɫəɔɪ 

əɌ ɫəɎɌɜɨ 2023 ɏɚɐɌ Ɏ ɘɔɜɑ ɓɌɜɑ-

ɏɔɝɞɜɔɜɚɎɌəɚ 668 665 275 ɝɗɟɣɌɑɎ COVID-

19, ɔɓ ɖɚɞɚɜɧɡ 6 713 730 ɓɌɖɚəɣɔɗɔɝɨ ɗɑ-

ɞɌɗɨəɧɘ ɔɝɡɚɐɚɘ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ 639 969 

029 ɛɌɢɔɑəɞɚɎ (96%) ɎɧɓɐɚɜɚɎɑɗɔ. Ȼɚ ɣɔɝɗɟ 

ɚɍɥɔɡ ɝɗɟɣɌɑɎ ɓɌɜɌɒɑəɔɫ ȼɚɝɝɔɕɝɖɌɫ ɀɑɐɑ-

ɜɌɢɔɫ ɓɌəɔɘɌɑɞ 10 ɘɑɝɞɚ ɝɜɑɐɔ Ɏɝɑɡ ɝɞɜɌə, 

ɛɚ ɣɔɝɗɟ ɚɍɥɑɕ ɝɘɑɜɞəɚɝɞɔ əɌɤɌ ɝɞɜɌəɌ 

əɌɡɚɐɔɞɝɫ əɌ 4 ɛɚɓɔɢɔɔ [3].  

 Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɛɚ ɐɌəəɧɘ ȮȺȳ, ɔ ɐɚ 

əɌɣɌɗɌ ɛɌəɐɑɘɔɔ COVID-19 ɎɧɝɚɖɌɫ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɨ ɚɒɔɜɑəɔɫ ɝɜɑɐɔ əɌɝɑɗɑəɔɫ ɚɞ-

əɚɝɔɗɌɝɨ ɖ ɍɚɗɨɤɚɘɟ ɍɜɑɘɑəɔ ɝɔɝɞɑɘɧ ɓɐɜɌ-

ɎɚɚɡɜɌəɑəɔɫ [4]. Ȼɚ ɐɌəəɧɘ ɔɝɞɚɣəɔɖɚɎ, ɚɞ 

ɞɌɖɔɡ ɛɚɝɗɑɐɝɞɎɔɕ ɔɓɍɧɞɚɣəɚɕ ɘɌɝɝɧ ɞɑɗɌ, 

ɖɌɖ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɑ ɔ əɑɖɚɞɚɜɧɑ ɚəɖɚ-

ɗɚɏɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɝɌɡɌɜəɧɕ 

ɐɔɌɍɑɞ, ɟɘɔɜɌɗɚ ɍɚɗɨɤɑ ɗɪɐɑɕ, ɣɑɘ ɚɞ ɛɚ-

ɝɗɑɐɝɞɎɔɕ ɌəɚɘɌɗɨəɚ əɔɓɖɚɕ ɘɌɝɝɧ ɞɑɗɌ [4, 

5].   

Ȯ ɍɚɗɨɤɚɘ ɖɚɗɔɣɑɝɞɎɑ ɛɜɚɎɑɐɑəəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɜɑɓɟɗɨɞɌɞɧ ɐɑɘɚəɝɞɜɔɜɟɪɞ, ɣɞɚ 

ɚɒɔɜɑəɔɑ ɫɎɗɫɑɞɝɫ ɛɜɑɐɔɖɞɚɜɚɘ ɞɫɒɑɗɚɏɚ 

ɞɑɣɑəɔɫ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ, ɝɚɛɜɫ-

ɒɑəəɚɏɚ ɝ əɌɔɍɚɗɑɑ ɣɌɝɞɚɕ ɏɚɝɛɔɞɌɗɔɓɌɢɔɑɕ 

ɛɌɢɔɑəɞɚɎ Ɏ ɝɞɌɢɔɚəɌɜ, ɔɡ ɛɜɑɍɧɎɌəɔɑɘ Ɏ 

ɚɞɐɑɗɑəɔɔ ɜɑɌəɔɘɌɢɔɔ ɔ ɔəɞɑəɝɔɎəɚɕ ɞɑɜɌ-

ɛɔɔ (ȺȼȴȾ), ɛɜɔɘɑəɑəɔɑɘ ɌɛɛɌɜɌɞɚɎ ɔɝɖɟɝ-

ɝɞɎɑəəɚɕ Ɏɑəɞɔɗɫɢɔɔ ɗɑɏɖɔɡ (ȴȮȷ) [6, 7]. Ȼɚ 

ɐɌəəɧɘ ɔɝɞɚɣəɔɖɚɎ, ɖɗɑɞɖɔ ɎɔɝɢɑɜɌɗɨəɚɕ 

ɒɔɜɚɎɚɕ ɞɖɌəɔ (ȮȲȾ) Ɏ ɝɜɌɎəɑəɔɔ ɝ ɖɗɑɞɖɌ-

ɘɔ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɞɖɌəɔ (ȻȲȾ) ɩɖɝ-

ɛɜɑɝɝɔɜɟɪɞ ɍɚɗɨɤɑ ACE2 (Ɍəɏɔɚɞɑəɓɔəɛɜɑ-

ɎɜɌɥɌɪɥɑɏɚ ɠɑɜɘɑəɞɌ 2), ɝɎɫɓɧɎɌɫɝɨ ɝ ɖɚ-

ɞɚɜɧɘ SARS-CoV-2 ɛɜɚəɔɖɌɑɞ Ɏ ɞɖɌəɔ ɚɜɏɌ-

əɔɓɘɌ [8, 9]. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɎɚɓəɔɖɌɑɞ ɔəɞɑ-

ɜɑɝ əɑ ɞɚɗɨɖɚ ɖ ɚɢɑəɖɑ ɔəɐɑɖɝɌ ɘɌɝɝɧ ɞɑɗɌ 

(ȴȸȾ) ɖɌɖ ɛɚɖɌɓɌɞɑɗɫ, ɚɛɜɑɐɑɗɫɪɥɑɏɚ ɠɌɖɞ 

əɌɗɔɣɔɫ ɚɒɔɜɑəɔɫ, əɚ ɔ ɖ ɚɛɜɑɐɑɗɑəɔɪ ɛɗɚ-

ɥɌɐɔ ɔ ɜɌɝɛɜɑɐɑɗɑəɔɪ ɒɔɜɚɎɚɕ ɞɖɌəɔ Ɏ ɚɜ-

ɏɌəɔɓɘɑ ɛɚɝɜɑɐɝɞɎɚɘ Ɍəɞɜɚɛɚɘɑɞɜɔɣɑɝɖɔɡ 

ɛɚɖɌɓɌɞɑɗɑɕ ð ɚɖɜɟɒəɚɝɞɔ ɞɌɗɔɔ (ȺȾ) ɔɗɔ ɔə-

ɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ð ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ), ɘɌɏəɔɞ-

əɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ), ɛɚɓɎɚɗɫ-

ɪɥɔɡ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɚɢɑəɔɞɨ ɛɗɚɥɌɐɨ 

ȮȲȾ ɔ ȻȲȾ [10].  

Malavazos AE ɝ ɝɚɌɎɞɚɜɌɘɔ ɛɚɖɌɓɌɗ, ɣɞɚ 

ɔɘɑəəɚ ɌɍɐɚɘɔəɌɗɨəɚɑ ɚɒɔɜɑəɔɑ, ɚɛɜɑɐɑɗɫ-

ɑɘɚɑ ɛɚ ɚɖɜɟɒəɚɝɞɔ ɞɌɗɔɔ, Ɍ əɑ ȴȸȾ, ɫɎɗɫ-

ɑɞɝɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ ɠɌɖɞɚɜɚɘ ɝ ɞɚɣɖɔ 

ɓɜɑəɔɫ ɚɛɜɑɐɑɗɑəɔɫ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ ɗɑ-

ɏɚɣəɚɕ ɞɖɌəɔ ɛɚ ɐɌəəɧɘ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ COVID-

19, ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ Ɏ ɝɞɌɢɔɚəɌɜ [11]. Ȯ 

2020 ɏɚɐɟ Petersen A ɝ ɝɚɌɎɞɚɜɌɘɔ ɚɛɟɍɗɔɖɚ-

ɎɌɗ ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏ ɖɚɞɚɜɚɘ ɍɧ-

ɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɟɎɑɗɔɣɑəɔɑ ɛɗɚɥɌɐɔ Ɏɔɝɢɑ-

ɜɌɗɨəɚɏɚ ɒɔɜɌ ɐɌɒɑ Ɏ 10 ɝɘİ ɝɎɫɓɌəɚ ɝ ɛɚ-

Ɏɧɤɑəɔɑɘ Ɏɑɜɚɫɞəɚɝɞɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɛɌ-

ɢɔɑəɞɌ, ɝɞɜɌɐɌɪɥɑɏɚ COVID-19, Ɏ ɚɞɐɑɗɑəɔɑ 

ɔəɞɑəɝɔɎəɚɕ ɞɑɜɌɛɔɔ Ɏ 1,37 ɜɌɓɌ; ɝ ɛɚɝɗɑɐɟ-

ɪɥɔɘ ɛɜɔɘɑəɑəɔɑɘ ɔɝɖɟɝɝɞɎɑəəɚɕ Ɏɑəɞɔɗɫ-

ɢɔɔ ɗɑɏɖɔɡ ð Ɏ 1,32 ɜɌɓɌ [12]. Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ 

ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɐɜɟɏɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏɖɗɪ-

ɣɌɪɥɑɏɚ ɐɌəəɧɑ 150 ɛɌɢɔɑəɞɚɎ, ɟ ɛɌɢɔɑə-

ɞɚɎ, ɐɗɫ ɗɑɣɑəɔɫ ɖɚɞɚɜɧɡ ɞɜɑɍɚɎɌɗɌɝɨ ɏɚɝɛɔ-

ɞɌɗɔɓɌɢɔɫ Ɏ ȺȼȴȾ, ɛɗɚɥɌɐɨ ȮȲȾ ɍɧɗɌ ɐɚ-

ɝɞɚɎɑɜəɚ Ɏɧɤɑ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɛɌɢɔɑəɞɌɘɔ, 

əɌɍɗɪɐɌɪɥɔɘɔɝɫ Ɏ ɝɞɌɢɔɚəɌɜəɧɡ ɛɌɗɌɞɌɡ 

[13]. ȴɞɌɗɨɫəɝɖɔɑ ɟɣɑəɧɑ ɞɌɖɒɑ ɛɚɖɌɓɌɗɔ, 

ɣɞɚ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɒɔɜɌ, ɚɛɜɑɐɑɗɫɑɘɚɑ ɛɚ 

ɐɌəəɧɘ ȸȽȶȾ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ əɌ ɟɜɚɎəɑ 

L2 ɛɚɓɎɚəɖɌ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɑɝɫ ɛɚɎɧɤɑə-

əɧɘ ɚɍɦɑɘɚɘ ȮȲȾ ɔ ɍɚɗɑɑ əɔɓɖɔɘɔ ɛɚɖɌɓɌ-

ɞɑɗɫɘɔ ȻȲȾ, ɟɎɑɗɔɣɔɎɌɑɞ ɜɔɝɖ ɏɚɝɛɔɞɌɗɔɓɌ-

ɢɔɔ Ɏ ȺȼȴȾ ɛɚ ɛɚɎɚɐɟ COVID-19 əɑɓɌɎɔɝɔɘɚ 

ɚɞ ȴȸȾ [14].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɓɟɣɑəɔɑ ɎɓɌɔɘɚɝɎɫɓɔ ɛɗɚɥɌɐɔ ȮȲȾ ɔ 

ȻȲȾ, ɔɓɘɑɜɑəəɚɕ ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɌ ȸȽȶȾ, 

ɝ ɡɌɜɌɖɞɑɜɚɘ ɔ ɞɫɒɑɝɞɨɪ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ 

ɟ ɍɚɗɨəɧɡ ɚɒɔɜɑəɔɑɘ, ɛɑɜɑəɑɝɤɔɡ COVID-

ɌɝɝɚɢɔɔɜɚɎɌəəɟɪ ɛəɑɎɘɚəɔɪ.   

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ ɛɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪ-

ɣɑəɚ 59 ɛɌɢɔɑəɞɚɎ (32 ɒɑəɥɔəɧ, 27 ɘɟɒ-

ɣɔə, Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 30 ɐɚ 84 ɗɑɞ (ɘɑɐɔɌəɌ Ɏɚɓ-

ɜɌɝɞɌ 63,6Ñ13 ɗɑɞ), ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ Ɏ 

ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ ȿəɔɎɑɜɝɔɞɑɞɝɖɚɕ 

ȶɗɔəɔɣɑɝɖɚɕ ȭɚɗɨəɔɢɧ ʈ1 ȽɑɣɑəɚɎɝɖɚɏɚ 

ȿəɔɎɑɜɝɔɞɑɞɌ ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɚɝɗɑ ɛɑɜɑəɑ-

ɝɑəəɚɕ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ. 

ȺɢɑəɔɎɌɗɔ ɖɗɔəɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɚɝɞɜɚɏɚ 

ɛɑɜɔɚɐɌ ɓɌɍɚɗɑɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɐɔəɌɘɔɖɟ ɔɝ-

ɡɚɐəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɚɝɗɑ 

Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚəɌɜɌ. ȶɜɔɞɑɜɔɫɘɔ Ɏɖɗɪ-

ɣɑəɔɫ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɫɎɗɫɗɔɝɨ ɎɚɓɜɌɝɞ ɛɌ-

ɢɔɑəɞɚɎ ɍɚɗɨɤɑ 18 ɗɑɞ, ɛɑɜɑəɑɝɑəəɌɫ əɚɎɌɫ 

ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ; ȴȸȾ ɍɚɗɑɑ 18,5 

ɖɏ/ɘİ; Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ əɑ ɎɖɗɪɣɌɗɔ ɛɌɢɔɑə-

ɞɚɎ, ɔɘɑɪɥɔɡ Ɏɞɚɜɔɣəɚɑ ɚɒɔɜɑəɔɑ, ɍɑɜɑ-

ɘɑəəɧɡ ɔ ɖɚɜɘɫɥɔɡ ɒɑəɥɔə; ɛɌɢɔɑəɞɚɎ, 

ɔɘɑɪɥɔɡ ɛɝɔɡɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ, Ɍɗɖɚɏɚ-

ɗɔɓɘ, ɓəɌɣɔɘɚɑ ɝəɔɒɑəɔɑ ɔəɞɑɗɗɑɖɞɌ. Ȯɝɑɘ 

ɍɚɗɨəɧɘ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ Ɍəɞɜɚɛɚɘɑɞɜɔɣɑ-

ɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɚɛɜɑɐɑɗɑə ȴȸȾ, əɌ ɚɝəɚ-

ɎɌəɔɔ ɖɚɞɚɜɚɏɚ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɝɛɜɑɐɑɗɑ-

əɧ əɌ ɏɜɟɛɛɧ. ȻɑɜɎɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ 23 

ɛɌɢɔɑəɞɌ ɝ ȴȸȾ < 30 ɖɏ/ ɘİ (ɍɑɓ ɚɒɔɜɑəɔɫ); 

ɎɞɚɜɌɫ ɏɜɟɛɛɌ ɍɧɗɌ ɛɜɑɐɝɞɌɎɗɑəɌ 36 ɍɚɗɨ-

əɧɘɔ ɝ ɜɌɓɗɔɣəɧɘɔ ɝɞɑɛɑəɫɘɔ ɚɒɔɜɑəɔɫ 

(ȴȸȾ > 30 ɖɏ/ ɘİ).  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ  ɎɧɛɚɗəɑəɌ  ȸȽȶȾ ɗɑɏ- 

ȹ 
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ɖɔɡ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɗɑɏɚɣəɧɡ ɝɚɝɟɐɚɎ ɔ 

əɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ 

ɛɚɗɚɝɞɔ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɛɗɚɥɌɐɔ ȮȲȾ ɔ 

ȻȲȾ [15].  

ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ əɌ ɘɟɗɨ-

ɞɔɝɛɔɜɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ 

Canon Aquilon One 640 (ɋɛɚəɔɫ) Ɏ ɚɞɐɑɗɑəɔɔ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ȻɌɜɌɘɑɞɜɧ Ɏɧɛɚɗəɑ-

əɔɫ ȶȾ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1.  

ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ ɝɚ ɝɞɌə-

ɐɌɜɞəɧɘɔ ɛɌɜɌɘɑɞɜɌɘɔ, ɛɜɑɐɟɝɘɚɞɜɑəəɧɘɔ 

ɠɔɜɘɚɕ-ɛɜɚɔɓɎɚɐɔɞɑɗɑɘ. ȽɔɗɌ ɞɚɖɌ əɌ ɜɑəɞ-

ɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ Ɏ 50 ɘȬ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ 

ɔɓɚɍɜɌɒɑəɔɫ əɑɚɍɡɚɐɔɘɚɏɚ ɖɌɣɑɝɞɎɌ, ɞɜɑɍɟ-

ɑɘɧɑ ɞɚɗɨɖɚ ɐɗɫ ɚɍɝɣɑɞɌ ɚɍɦɑɘɌ ɒɔɜɚɎɚɕ 

ɞɖɌəɔ.   

ȾɚɗɥɔəɌ ɝɜɑɓɌ Ɏ 8 ɘɘ, əɑɚɍɡɚɐɔɘɌ ɐɗɫ 

ɛɚɗɟɣɑəɔɫ ɟɝɜɑɐəɑəəɧɡ ɓəɌɣɑəɔɕ ɚɍɦɑɘɌ 

ɎɔɝɢɑɜɌɗɨəɚɕ ɒɔɜɚɎɚɕ ɞɖɌəɔ, ɛɚɓɎɚɗɫɪɥɔɡ 

ɛɚɗɟɣɔɞɨ ɎɚɝɛɜɚɔɓɎɚɐɔɘɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɜɔ 

ɛɚɝɗɑɐɟɪɥɔɡ ɖɚəɞɜɚɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ. 

ȳɌ ɝɣɑɞ ɍɚɗɨɤɚɕ ɞɚɗɥɔəɧ ɝɜɑɓɌ ɛɚɗɟɣɌɪɞɝɫ 

ɐɌəəɧɑ, ɖɚɞɚɜɧɑ ɐɌɪɞ Ɏɚɓɘɚɒəɚɝɞɨ ɣɌɝɞɔɣ-

əɚ əɔɎɑɗɔɜɚɎɌɞɨ ɔɓɘɑəɑəɔɑ ɚɍɦɑɘɌ ɒɔɜɚɎɚɕ 

ɞɖɌəɔ Ɏɚɖɜɟɏ ɛɑɜɔɝɞɌɗɨɞɔɜɟɪɥɔɡ ɛɑɞɑɗɨ 

ɖɔɤɑɣəɔɖɌ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ əɌ ɜɌɓəɧɡ 

ɟɜɚɎəɫɡ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɛɚɝɗɑɐɟɪɥɔɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ.  

Ȼɚɗɟɣɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɚɍɜɌɍɌɞɧɎɌ-

ɗɔɝɨ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ Ɏ ɛɜɚɏɜɌɘɘɑ çFat 

measurementè, ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɛɗɚɥɌɐɔ ȮȲȾ 

ɔ ȻȲȾ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝ-

ɖɚɝɞɔ əɌ ɟɜɚɎəɑ L4-L5 ɛɚɓɎɚəɖɚɎ ɝ ɖɚɜɜɑɖ-

ɢɔɑɕ ɐɌəəɧɡ ɝ ɟɣɑɞɚɘ ɎɎɑɐɬəəɧɡ Ɍəɞɜɚɛɚ-

ɘɑɞɜɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɌɢɔɑəɞɌ. Ȯ ɜɑ-

ɓɟɗɨɞɌɞɑ ɛɚɗɟɣɌɗɔ ɢɎɑɞɚɎɚɑ ɖɌɜɞɔɜɚɎɌəɔɑ 

ɔɓɚɍɜɌɒɑəɔɕ, (ȮȲȾ ɍɧɗɌ ɚɖɜɌɤɑəɌ Ɏ ɖɜɌɝ-

əɧɕ, Ɍ ȻȲȾ ð Ɏ ɝɔəɔɕ ɢɎɑɞ) ɝ ɐɌəəɧɘɔ ɚ 

ɛɗɚɥɌɐɔ ȮȲȾ ɔ ȻȲȾ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ.  

Ȱɗɫ ɚɢɑəɖɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ IBM 

SPSS Statistics 23 (IBM Corporation, ȽɄȬ). 

Ȯɝɑ ɜɑɓɟɗɨɞɌɞɧ ɛɜɔɎɑɐɑəɧ ɝ ɐɎɟɝɞɚɜɚəəɔɘ 

ɟɜɚɎəɑɘ ɓəɌɣɔɘɚɝɞɔ, ɛɚɜɚɏ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ 

ɓəɌɣɔɘɚɝɞɔ ɍɧɗ ɟɝɞɌəɚɎɗɑə əɌ ɟɜɚɎəɑ ɓəɌ-

ɣɔɘɚɝɞɔ (ɜ <0,05). 

ȴɝɡɚɐəɧɑ ɐɑɘɚɏɜɌɠɔɣɑɝɖɔɑ ɔ ɖɗɔəɔɣɑ-

ɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɎɧɜɌɒɑəɧ Ɏ Ɏɔɐɑ ɘɑ-

ɐɔɌəɧ ɔ ɘɑɒɖɎɌɜɞɔɗɨəɚɏɚ ɜɌɓɘɌɡɌ (ɛɜɔ ɚɞ-

ɖɗɚəɑəɔɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɚɞ əɚɜɘɌɗɨəɚɏɚ). 

ȸɑɐɔɌəɧ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑ ɝɜɌɎ-

əɔɎɌɗɔ ɝ ɛɚɘɚɥɨɪ U-ɖɜɔɞɑɜɔɫ ȸɌəəɌ-

ȿɔɞəɔ. ȽɎɫɓɔ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɛɌɢɔɑəɞɚɎ ɛɚ 

ȴȸȾ, ɝɞɑɛɑəɨɪ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɛɚ ɐɌəəɧɘ 

ȸȽȶȾ ɍɧɗɔ ɔɝɝɗɑɐɚɎɌəɧ ɝ ɛɚɘɚɥɨɪ ɗɚɏɔ-

ɝɞɔɣɑɝɖɚɏɚ ɜɑɏɜɑɝɝɔɚəəɚɏɚ ɌəɌɗɔɓɌ; ɜɑɓɟɗɨ-

ɞɌɞɧ ɎɧɜɌɒɑəɧ Ɏ Ɏɔɐɑ ɚɞəɚɤɑəɔɫ ɤɌəɝɚɎ 

(ȺɄ) ɔ 95% ɐɚɎɑɜɔɞɑɗɨəɚɏɚ ɔəɞɑɜɎɌɗɌ (Ȱȴ). 

ȬəɌɗɔɓ ɖɚɜɜɑɗɫɢɔɚəəɧɡ ɎɓɌɔɘɚɝɎɫɓɑɕ Ɏɧ-

ɛɚɗəɫɗɔ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɖɚɩɠɠɔɢɔɑəɞɌ ɜɌə-

ɏɚɎɚɕ ɖɚɜɜɑɗɫɢɔɔ ȽɛɔɜɘɑəɌ (rs). ȺɢɑəɖɌ ɐɔ-

Ɍɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɖɚɗɔɣɑɝɞɎɑəəɧɡ 

ɛɑɜɑɘɑəəɧɡ (ɛɗɚɥɌɐɑɕ ɒɔɜɚɎɚɕ ɞɖɌəɔ) ɐɗɫ 

ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɜɌɓɗɔɣəɧɡ ɔɝɡɚɐɚɎ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ɝ ɛɚɘɚɥɨɪ ROC-ɌəɌɗɔɓɌ.   

ȼɑɓɟɗɨɞɌɞɧ.  

ȭɚɗɑɑ ɣɑɘ ɟ ɛɚɗɚɎɔəɧ ɍɚɗɨəɧɡ ð ɟ 36 

(61%) ɛɌɢɔɑəɞɚɎ ð ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɚɒɔɜɑ-

əɔɑ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ. Ƚɜɑɐəɔɕ ɔəɐɑɖɝ 

ɘɌɝɝɧ ɞɑɗɌ ɝɚɝɞɌɎɔɗ 30,6 ɖɏ/ ɘİ [18,0 - 47,6 

ɖɏ/ɘİ].  ȴɝɝɗɑɐɟɑɘɧɑ ɏɜɟɛɛɧ ɍɧɗɔ ɝɚɛɚɝɞɌ-

Ɏɔɘɧ ɛɚ ɚɝəɚɎəɧɘ ɐɑɘɚɏɜɌɠɔɣɑɝɖɔɘ ɛɚɖɌ-

ɓɌɞɑɗɫɘ, Ɍ ɞɌɖɒɑ ɛɚ ɍɚɗɨɤɔəɝɞɎɟ ɝɚɛɟɞɝɞɎɟ-

ɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɕ. ȹɑɝɖɚɗɨɖɚ ɣɌɥɑ ɟ ɍɚɗɨ-

əɧɡ ɚɒɔɜɑəɔɑɘ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɡɜɚəɔɣɑ-

ɝɖɌɫ ɚɍɝɞɜɟɖɞɔɎəɌɫ ɍɚɗɑɓəɨ ɗɑɏɖɔɡ (ɁȺȭȷ). 

ȮɧɫɎɗɑəɧ ɐɚɝɞɚɎɑɜəɧɑ ɚɞɗɔɣɔɫ ɘɑɒɐɟ ɏɜɟɛ-

ɛɌɘɔ ɍɚɗɨəɧɡ ɛɚ ȮȲȾ ɔ ȻȲȾ (ɞɌɍɗ. ʈ2).  

Ȯɚ Ɏɜɑɘɫ ɚɝɞɜɚɕ ɠɌɓɧ COVID-

ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ 51 ɛɌɢɔɑəɞ 

(86,4%) əɟɒɐɌɗɝɫ Ɏ ɛɚɗɟɣɑəɔɔ ɜɑɝɛɔɜɌɞɚɜ-

əɚɕ ɛɚɐɐɑɜɒɖɔ. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɍɚɗɨ-

ɤɔəɝɞɎɚ ɔɓ əɔɡ ð 32 (62,7%), ɝɚɝɞɌɎɗɫɗɔ 

ɍɚɗɨəɧɑ Ɏɞɚɜɚɕ ɏɜɟɛɛɧ ɝ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑ-

əɨɪ ɚɒɔɜɑəɔɫ. Ȼɜɔ ɚɢɑəɖɑ ɐɔəɌɘɔɖɔ ɝɚɝɞɚ-

ɫəɔɫ ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌ-

ɢɔɚəɌɜɌ ɟ 14 ɍɚɗɨəɧɡ (23,7%) ɝɚɡɜɌəɫɗɌɝɨ 

ɛɚɞɜɑɍəɚɝɞɨ Ɏ ɛɚɗɟɣɑəɔɔ ɜɑɝɛɔɜɌɞɚɜəɚɕ 

ɛɚɐɐɑɜɒɖɔ (ɘɌɗɚɛɚɞɚɣəɌɫ ɚɖɝɔɏɑəɌɢɔɫ), 12 

(20,3%) ɔɓ əɔɡ ɔɘɑɗɔ ɜɌɓəɧɑ ɝɞɑɛɑəɔ ɚɒɔɜɑ-

əɔɫ.   

ȺɢɑəɖɌ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ Ɏ 

ɚɝɞɜɧɕ  ɛɑɜɔɚɐ  ɛəɑɎɘɚəɔɔ  ɛɜɌɖɞɔɣɑɝɖɔ  əɑ  

ȾɌɍɗɔɢɌ ʈ1.     ȻɌɜɌɘɑɞɜɧ ȶȾ. 

ʅʘʧʨʷʞʝʥʠʝ ʥʘ  

ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʪʨʫʙʢʝ 

ʉʠʣʘ ʪʦʢʘ ʥʘ  

ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʪʨʫʙʢʝ 

ʊʦʣʱʠʥʘ ʩʨʝʟʘ ʋʨʦʚʝʥʴ  

ʠʩʩʣʝʜʦʚʘʥʠʷ 

120 ʢɺ 50 ʤɸ 8 ʤʤ ʄʝʞʧʦʟʚʦʥʢʦʚʳʡ 

ʜʠʩʢ L4-L5 
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ȾɌɍɗɔɢɌ ʈ2.      ȰɑɘɚɏɜɌɠɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɔ ɣɌɝɞɚɞɌ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌɍɚɗɑ-

ɎɌəɔɕ ɟ ɍɚɗɨəɧɡ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ (n=59). 

 ʀʩʩʣʝʜʫʝʤʳʝ ʛʨʫʧʧʳ  

 

ʇʦʢʘʟʘʪʝʣʠ 

1 ʛʨʫʧʧʘ 

n=23 (39%) 

2 ʛʨʫʧʧʘ 

n= 36 (61%) 
ʨ* 

ʀʄʊ < 30 ʢʛ/ ʤĮ Ó 30 ʢʛ/ ʤĮ 

ʇʦʣ, n (%) 

ɾʝʥʩʢʠʡ 11 (18,6%) 21 (35,6%) 

0,49 

ʄʫʞʩʢʦʡ  12 (20,3%) 15 (25,4%) 

ɺʦʟʨʘʩʪ, ʛʦʜʳ (ʄÑSD) 64 Ñ 12,6 63 Ñ 13,4 0,88 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, n (%) 19 (32,2%) 35 (59,3%) 0,051 

ʀʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ,  n (%) 5 (8,5%) 3 (5,1%) 0,15 

ʍʨʦʥʠʯʝʩʢʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, n (%)  7 (11,9%) 6 (10,2%) 0,22 

ʅʘʨʫʰʝʥʠʷ ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʩʝʨʜʮʘ, n (%)  5 (8,5%) 12 (20,3%) 0,34 

ɹʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ, n (%) 3 (5,1%) 5 (8,5%) 0,93 

ʍʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ, n (%) 5 (8,5%) 1 (1,7%) 0,02 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ, n (%)  6 (10,2%) 8 (13,6%) 0,74 

ʍʨʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʧʦʯʝʢ, n (%) 3 (5,1%) 9 (15,3%) 0,27 

ɾʠʨʦʚʳʝ ʜʝʧʦ 
ɺɾʊ, ʩʤĮ  (ʄÑSD) 239 Ñ 75,4 330,6 Ñ 102,5 0,011 

ʇɾʊ, ʩʤĮ  (ʄÑSD) 231 Ñ 49,7 362,6 Ñ 117,5 0,002 

n ς ͟ ͙ͦ͡;͔͍ͫͭͦ ͋ͦ͡Έͤ·ͻΤ 

* ς ̂ ͍͔ͪͦͤΈ ͤ͊͘;͙͙ͣͦͫͭ ͯ͊͊ͤ͘͟ ͒͡Ύ ¦-͙͔͙ͪͭͪ͟Ύ ˸͊ͤͤ͊-͙͙̂ͭͤΦ  
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ɎɧɫɎɔɗɌ ɐɚɝɞɚɎɑɜəɧɡ ɚɞɗɔɣɔɕ ɘɑɒɐɟ ɏɜɟɛ-

ɛɌɘɔ ɍɚɗɨəɧɡ. Ƀɑɜɑɓ 12 əɑɐɑɗɨ ɛɌɢɔɑəɞɧ ɝ 

ɚɒɔɜɑəɔɑɘ (2 ɏɜɟɛɛɌ) ɐɚɝɞɚɎɑɜəɚ ɣɌɥɑ ɒɌ-

ɗɚɎɌɗɔɝɨ əɌ ɚɐɧɤɖɟ (ɜ=0,001), ɚɍɥɟɪ ɝɗɌ-

ɍɚɝɞɨ (ɜ=0,05) ɔ ɖɌɤɑɗɨ (ɜ=0,05) Ɏ ɝɜɌɎəɑəɔɔ 

ɝ ɛɌɢɔɑəɞɌɘɔ, əɑ ɝɞɜɌɐɌɪɥɔɘɔ ɚɒɔɜɑəɔɑɘ 

(ɞɌɍɗ. ʈ3).  

ȿ Ɏɝɑɡ ɍɚɗɨəɧɡ Ɏ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ 

COVID -ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ ɛɚ ɐɌə-

əɧɘ ȸȽȶȾ ɗɑɏɖɔɡ ɍɧɗɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɛɚ-

ɜɌɒɑəɔɑ ɍɚɗɑɑ 50% ɚɍɦɑɘɌ ɛɌɜɑəɡɔɘɧ ɗɑɏ-

ɖɔɡ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɝɞɑɛɑəɔ ɛɚɜɌɒɑəɔɫ 

ɗɑɏɖɔɡ ȶȾ-3 (33 ɍɚɗɨəɧɡ ð 55,9%) ɔ ȶȾ-4 (26 

ɛɌɢɔɑəɞɚɎ ð 44,1%). ȴɓɘɑəɑəɔɫ ɍɧɗɔ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ ɚɛɔɝɧɎɌɑɘɧɘɔ ɛɜɔ ɐɌəəɚɘ ɓɌɍɚɗɑ-

ɎɌəɔɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɝɔɘɛɞɚɘɌɘɔ. 

ȰɚɝɞɚɎɑɜəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɚɞɗɔɣɔɕ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ Ɏ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ ɛəɑɎɘɚ-

əɔɔ ɘɑɒɐɟ ɛɌɢɔɑəɞɌɘɔ ɚɍɑɔɡ ɏɜɟɛɛ ɎɧɫɎɗɑ-

əɚ əɑ ɍɧɗɚ, ɚɞɘɑɣɑəɌ ɗɔɤɨ ɞɑəɐɑəɢɔɫ ɖ ɟɎɑ-

ɗɔɣɑəɔɪ ɝɗɟɣɌɑɎ ɞɜɚɘɍɚɩɘɍɚɗɔɔ ɘɑɗɖɔɡ Ɏɑɞ-

Ɏɑɕ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ȾɉȷȬ) ɟ ɍɚɗɨəɧɡ ɝ 

ɚɒɔɜɑəɔɑɘ (ɜɔɝ. 1, 2).  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ, Ɏɖɗɪɣɑəəɧɘ Ɏ  ɔɝɝɗɑ- 

ȾɌɍɗɔɢɌ ʈ3.  ȽɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ ɚɝəɚɎəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ Ɏ 

ɚɝɞɜɧɕ ɛɑɜɔɚɐ ɔ ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚəɌɜɌ ɟ ɍɚɗɨəɧɡ ɔɝɝɗɑɐɟɑ-

ɘɧɡ ɏɜɟɛɛ (n=59).  

ʇʦʢʘʟʘʪʝʣʴ 

ɺ ʦʩʪʨʫʶ ʬʘʟʫ  

ʟʘʙʦʣʝʚʘʥʠʷ 

ʨ* 

ʏʝʨʝʟ 12 ʥʝʜʝʣʴ 

ʨ* 1 ʛʨʫʧʧʘ 

n=23 (39%) 

2 ʛʨʫʧʧʘ 

n=36 (61%) 

1 ʛʨʫʧʧʘ 

n=23 (39%) 

1 ʛʨʫʧʧʘ 

n=36 (61%) 

ʀʄʊ < 30 ʢʛ/ ʤ2 Ó 30 ʢʛ/ ʤ2 < 30 ʢʛ/ ʤ2 Ó 30 ʢʛ/ ʤ2 

ʆʜʳʰʢʘ, n (%) 14 (23,7%) 30 (50,8%) 0,06 8 (13,6%) 28 (49,2%) 0,001 

ʆʙʱʘʷ ʩʣʘʙʦʩʪʴ, n 

(%) 
15 (25,4%) 28 (49,2%) 0,29 5 (8,5%) 17 (29,3%) 0,05 

ʂʘʰʝʣʴ, n (%) 11 (18,6%) 28 (49,2%) 0,02 5 (8,5%) 17 (29,3%) 0,05 

ʄʠʘʣʛʠʠ, n (%) 8 (13,6%) 21 (35,6%) 0,08 2 (3,4%) 6 (10,2%) 0,39 

ʅʘʨʫʰʝʥʠʷ  

ʦʙʦʥʷʥʠʷ ʠ ʚʢʫʩʘ,  

n (%) 

13 (22%) 28 (49,2%) 0,09 10 (16,9%) 14 (23,7%) 0,73 

ʇʦʪʨʝʙʥʦʩʪʴ ʚ  

ʨʝʩʧʠʨʘʪʦʨʥʦʡ  

ʧʦʜʜʝʨʞʢʝ  

(ʤʘʣʦʧʦʪʦʯʥʘʷ  

ʦʢʩʠʛʝʥʘʮʠʷ), n (%) 

19 (32,2%) 32 (54,2%) 0,5 3 (5,1%) 11 (18,6%) 0,13 

n ς ͟ ͙ͦ͡;͔͍ͫͭͦ ͋ͦ͡Έͤ·ͻΤ 

* ς ̂ ͍͔ͪͦͤΈ ͤ͊͘;͙͙ͣͦͫͭ ͯ͊͊ͤ͘͟ ͒͡Ύ ͙͔͙ͪͭͪ͟Ύ ¦-͙͔͙ͪͭͪ͟Ύ ˸͊ͤͤ͊-͙͙̂ͭͤΦ   
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.   ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɌɖɝɔɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ. ȻɌɢɔɑəɞɖɌ ɝ əɚɜɘɌɗɨəɚɕ ɘɌɝɝɚɕ ɞɑɗɌ (ȴȸȾ 23,7 ɖɏ/ɘİ). 

Ɍ ð Ⱥɝɞɜɧɕ ɛɑɜɔɚɐ ɓɌɍɚɗɑɎɌəɔɫ. Ȯ ɚɍɚɔɡ ɗɑɏɖɔɡ ɚɞɘɑɣɌɪɞɝɫ ɚɍɤɔɜəɧɑ ɟɣɌɝɞɖɔ ɔɓɘɑəɑəɔɕ ɛɚ ɞɔɛɟ çɘɌ-

ɞɚɎɚɏɚ ɝɞɑɖɗɌè ɔ ɜɑɞɔɖɟɗɫɜəɧɑ ɔɓɘɑəɑəɔɫ. 

ɍ ð ȴɝɝɗɑɐɚɎɌəɔɑ ɣɑɜɑɓ 12 əɑɐɑɗɨ. ȺɞɘɑɣɌɑɞɝɫ ɛɚɫɎɗɑəɔɑ ɘɑɗɖɔɡ ɗɔəɑɕəɧɡ ɟɣɌɝɞɖɚɎ ɠɔɍɜɚɓɌ ɔ ɑɐɔəɔɣ-

əɧɡ ɟɣɌɝɞɖɚɎ ɝəɔɒɑəɔɫ Ɏɚɓɐɟɤəɚɝɞɔ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ.  

Fig. 1.   Multislice computed tomography, chest cavity, axial plane. A patient with normal body 

weight (BMI 23.7 kg/mİ). 

a ð Acute period of the disease. Extensive areas of ground -glass opacity and reticular pattern are determined 

in both lu ngs.  

b ð Examination after 12 weeks. Small linear areas of fibrous tissue, single areas of air space consolidation is 

determined.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.    ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨ-

əɌɫ ɛɗɚɝɖɚɝɞɨ əɌ ɟɜɚɎəɑ ɛɚɓɎɚəɖɚɎ L4ðL5 ɐɚ (Ɍ) ɔ ɛɚɝɗɑ (ɍ) ɚɍɜɌɍɚɞɖɔ Ɏ ɛɜɚɏɜɌɘɘɑ Fat 

measurement.  

ȻɌɢɔɑəɞɖɌ ɝ əɚɜɘɌɗɨəɚɕ ɘɌɝɝɚɕ ɞɑɗɌ (ȴȸȾ 23,7 ɖɏ/ɘİ). ȶɜɌɝəɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ȮȲȾ (67 ɝɘ2), ɝɔəɔɘ 

ð ȻȲȾ (162 ɝɘ2).   

Fig. 2.    Multislice computed tomogr aphy, chest cavity, axial plane at the level of vertebrae L4 ðL5 

be -fore (a) and after (b) using program Fat measurement.  

The patient with normal body weight (BMI 23.7 kg/mİ). The VAT (67 ɝm2) is highlighted in red, the SAT (162 

ɝm2) is highlighted in blue.  
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ɐɚɎɌəɔɑ, ɛɚɝɗɑ Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚəɌɜɌ ɛɜɚ-

ɎɚɐɔɗɌɝɨ ɗɑɖɌɜɝɞɎɑəəɌɫ ɞɑɜɌɛɔɫ, ɎɖɗɪɣɌɎ-

ɤɌɫ Ɏ ɝɑɍɫ ɚɍɫɓɌɞɑɗɨəɚɑ əɌɓəɌɣɑəɔɑ Ɍəɞɔɖɚ-

ɌɏɟɗɫəɞɚɎ, Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɌɖɞɟɌɗɨəɧɘɔ əɌ 

ɘɚɘɑəɞ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɔ Ɏɧɛɔɝɖɔ Ɏɜɑɘɑə-

əɧɘɔ ɘɑɞɚɐɔɣɑɝɖɔɘɔ ɜɑɖɚɘɑəɐɌɢɔɫɘ ɛɚ 

ɛɜɚɠɔɗɌɖɞɔɖɑ, ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɪ əɚɎɚɕ 

ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ (COVID-19) [16 - 

19].  

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɚɢɑəɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ȸȽȶȾ 

ɗɑɏɖɔɡ, ɛɜɚɎɑɐɑəəɌɫ ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɚɝɗɑ 

Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚəɌɜɌ, ɎɧɫɎɔɗɌ ɐɚɝɞɚɎɑɜ-

əɧɑ ɚɞɗɔɣɔɫ ɘɑɒɐɟ ɜɑɓɟɗɨɞɌɞɌɘɔ ɟ ɛɌɢɔɑə-

ɞɚɎ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ. ȾɌɖ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ȸȽȶȾ, ɟ ɍɚɗɨəɧɡ ɝ ɚɒɔɜɑəɔɑɘ Ɏ 6,5 ɜɌɓ ɣɌɥɑ 

ɎɝɞɜɑɣɌɗɝɫ ɝɔɘɛɞɚɘ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, Ɍ 

ɞɌɖɒɑ Ɏ 4,2 ɜɌɓɌ ɣɌɥɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɜɔ-

ɓəɌɖɔ ȾɉȷȬ ɘɑɗɖɔɡ ɎɑɞɎɑɕ ɛɚ ɐɌəəɧɘ ȸȽȶȾ  

ɗɑɏɖɔɡ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɗɑɏɚɣəɧɡ 

ɝɚɝɟɐɚɎ (ɞɌɍɗ. ʈ4). ȴɓɎɑɝɞəɚ, ɣɞɚ Ɏ ɗɑɏɖɔɡ, 

ɖɌɖ ɔ Ɏ ɐɜɟɏɔɡ ɚɜɏɌəɌɡ, ɛɜɔ COVID-19 ɜɌɓ-

ɎɔɎɌɑɞɝɫ ɌəɏɔɚɛɌɞɔɫ ɎɝɗɑɐɝɞɎɔɑ ɛɚɜɌɒɑəɔɫ 

ɩəɐɚɞɑɗɔɫ ɝɚɝɟɐɚɎ, ɣɞɚ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ Ɍɖ-

ɞɔɎɌɢɔɑɕ ɌɏɜɑɏɌɢɔɔ ɞɜɚɘɍɚɢɔɞɚɎ ɝ ɠɚɜɘɔ-

ɜɚɎɌəɔɑɘ ɞɜɚɘɍɚɎ, ɛɜɔɎɚɐɫ ɖ ɞɜɚɘɍɚɓɟ ɗɑ-

ɏɚɣəɧɡ ɝɚɝɟɐɚɎ ð çɞɜɚɘɍɚɓ in situè [20]. 

ȹɌɜɟɤɑəɔɫ ɝɔɝɞɑɘəɚɕ ɖɚɌɏɟɗɫɢɔɔ ɛɜɔ 

COVID -19 ɟɎɑɗɔɣɔɎɌɪɞ ɣɌɝɞɚɞɟ ɞɜɚɘɍɚɩɘɍɚ-

ɗɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ, Ɏ ɣɌɝɞəɚɝɞɔ, ɞɜɚɘ-

ɍɚɩɘɍɚɗɔɔ ɎɑɞɎɑɕ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ. ȾɌɖɔɘ 

ɚɍɜɌɓɚɘ, ɎɧɫɎɗɑəəɧɑ ɟ ɍɚɗɨəɧɡ ɚɒɔɜɑəɔɑɘ 

ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɜɔɓəɌɖɔ ɞɜɚɘɍɚɓɌ, Ɏɑɜɚɫɞ-

əɑɑ Ɏɝɑɏɚ, ɚɍɟɝɗɚɎɗɑəɧ ɝɚɡɜɌəɫɪɥɔɘɔɝɫ 

əɌɜɟɤɑəɔɫɘɔ ɛɜɚɢɑɝɝɌ ɖɚɌɏɟɗɫɢɔɔ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ 

(ɜɔɝ. 3, 4). 

ȿɣɔɞɧɎɌɫ ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɚ ɐɚɝɞɚ-

Ɏɑɜəɚɘ Ɏɗɔɫəɔɔ ȴȸȾ əɌ əɑɖɚɞɚɜɧɑ ɖɗɔəɔɣɑ-

ɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ  ɟ ɍɚɗɨəɧɡ ɝ COVID-

ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɑɕ ɔ  ɛɚɜɌɒɑəɔ-

ɑɘ > 50% ɚɍɦɑɘɌ ɗɑɏɚɣəɚɕ ɞɖɌəɔ, ɚɝɟɥɑɝɞɎ-

ɗɑəɚ ɝɜɌɎəɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ȴȸȾ ɛɌɢɔɑəɞɚɎ 

Ɏɚ Ɏɜɑɘɫ ɚɝɞɜɚɕ ɠɌɓɧ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɣɑɜɑɓ 

12 əɑɐɑɗɨ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚəɌɜɌ: ɝɚ-

ɏɗɌɝəɚ ɜɌɝɝɣɔɞɌəəɚɘɟ ɛɌɜəɚɘɟ Ⱦ-ɖɜɔɞɑɜɔɪ 

ȽɞɨɪɐɑəɞɌ ɐɚɝɞɚɎɑɜəɚ ɝɞɌɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ 

ɜɌɓəɔɢɧ əɑ ɎɧɫɎɗɑəɚ (ɜ = 0,056), ɞɚ ɑɝɞɨ 

ɘɌɝɝɌ ɞɑɗɌ ɛɌɢɔɑəɞɚɎ Ɏɚ Ɏɜɑɘɫ  ɚɝɞɜɚɕ ɠɌɓɧ  

ȾɌɍɗɔɢɌ ʈ4.  ȺɢɑəɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ȸȽȶȾ ɗɑɏɖɔɡ ɟ ɛɌɢɔɑəɞɚɎ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ 

Ɏ ɚɝɞɜɧɕ ɛɑɜɔɚɐ ɔ ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɚɕ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ 

ɛəɑɎɘɚəɔɔ (n = 59).  

 

1 ʛʨʫʧʧʘ 

n=23 (39%) 

2 ʛʨʫʧʧʘ 

n=36 (61%) 
ʆʐ (95% ɼʀ) 

ɺ ʦʩʪʨʫʶ ʬʘʟʫ ʟʘʙʦʣʝʚʘʥʠʷ 

çʄʘʪʦʚʦʝ ʩʪʝʢʣʦè, n (%) 12 (20,3%) 20 (33,9%) 1,15 (0,4-3,3) 

çɹʫʣʳʞʥʘʷ ʤʦʩʪʦʚʘʷè, n (%) 19 (32,2%) 22 (37,3%) 0,3 (0,9-1,18) 

ʈʝʪʠʢʫʣʷʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, n (%) 9 (15,3%) 16 (27,1%) 1,2 (0,43-3,6) 

ʊʕʃɸ ʤʝʣʢʠʭ ʚʝʪʚʝʡ, n (%) 6 (10,2%) 16 (27,1%) 2,3 (0,7-7,1) 

ʏʝʨʝʟ 12 ʥʝʜʝʣʴ ʧʦʩʣʝ ʚʳʧʠʩʢʠ ʠʟ ʩʪʘʮʠʦʥʘʨʘ 

çʄʘʪʦʚʦʝ ʩʪʝʢʣʦè, n (%) 10 (16,9%) 30 (50,8%) 6,5 (2-21,7)* 

çɹʫʣʳʞʥʘʷ ʤʦʩʪʦʚʘʷè, n (%) 21 (35,6%) 32 (54,2%) 0,8 (0,1-4,5) 

ʈʝʪʠʢʫʣʷʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, n (%) 18 (30,5%) 24 (40,7%) 0,6 (0,2-1,9) 

ʊʕʃɸ ʤʝʣʢʠʭ ʚʝʪʚʝʡ, n (%) 3 (5,1%) 14 (23,7%) 4,2 (1,1-17)* 

*  ï ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ. 
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.      ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɌɖɝɔɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ. ȻɌɢɔɑəɞɖɌ ɝ ɚɒɔɜɑəɔɑɘ (ȴȸȾ 36,6 ɖɏ/ɘİ). 

Ɍ ð Ⱥɝɞɜɧɕ ɛɑɜɔɚɐ ɓɌɍɚɗɑɎɌəɔɫ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɚɍɤɔɜəɧɑ ɟɣɌɝɞɖɔ ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɚ ɞɔɛɟ 

çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ, ɜɑɞɔɖɟɗɫɜəɧɑ ɔɓɘɑəɑəɔɫ.  

ɍ ð ȴɝɝɗɑɐɚɎɌəɔɑ ɣɑɜɑɓ 12 əɑɐɑɗɨ. ȽɚɡɜɌəɫɪɞɝɫ ɎɧɜɌɒɑəəɧɑ ɜɑɞɔɖɟɗɫɜəɧɑ ɔɓɘɑəɑəɔɫ əɌ ɠɚəɑ ɛɚɫɎɗɑ-

əɔɫ ɗɔəɑɕəɧɡ ɟɣɌɝɞɖɚɎ ɠɔɍɜɚɓɌ ɝ ɞɜɌɖɢɔɚəəɧɘɔ ɍɜɚəɡɚɩɖɞɌɓɌɘɔ.  

Fig. 3.   Multislice computed tomography, chest cavity, axial plane. Obese patient (BMI 36.6 kg/mİ). 

a ð Acute  period of the disease. Extensive areas of ground -glass opacity, consolidation, reticular pattern are 

determined in both lungs.  

b ð Examination after 12 weeks. Significant reticular changes are preserved. Appearance of linear areas of 

fibrous tissue and t raction bronchiectasis is determined.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.   ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨ-

əɌɫ ɛɗɚɝɖɚɝɞɨ əɌ ɟɜɚɎəɑ ɛɚɓɎɚəɖɚɎ L4ðL5 ɐɚ (Ɍ) ɔ ɛɚɝɗɑ (ɍ) ɚɍɜɌɍɚɞɖɔ Ɏ ɛɜɚɏɜɌɘɘɑ Fat 

mea surement.  

ȻɌɢɔɑəɞɖɌ ɝ ɚɒɔɜɑəɔɑɘ (ȴȸȾ 36,6 ɖɏ/ɘİ). ȶɜɌɝəɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ȮȲȾ (364 ɝɘ2), ɝɔəɔɘ ð ȻȲȾ (288 

ɝɘ2).   

Fig. 4.   Multislice computed tomography, chest cavity, axial plane at the level of vertebrae L4 ðL5 

before (a) and after (b) using program Fat  measurement.  

Obese patient (BMI 36,6 kg/mİ). The VAT (367 ɝm2) is highlighted in red, the SAT (288 ɝm2) is highlighted in 

blue.  
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ɓɌɍɚɗɑɎɌəɔɫ ɔ ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɜɌɖɞɔɣɑɝɖɔ 

əɑ ɔɓɘɑəɔɗɌɝɨ. 

ȴɓɎɑɝɞəɚ, ɣɞɚ ɎɌɒəɟɪ ɜɚɗɨ ɛɚɐɐɑɜɒɌ-

əɔɫ ɛɜɚɢɑɝɝɌ ɝɔɝɞɑɘəɚɏɚ ɎɚɝɛɌɗɑəɔɫ ɟ ɍɚɗɨ-

əɧɡ ɚɒɔɜɑəɔɑɘ ɔɏɜɌɑɞ ȮȲȾ, ɖɚɞɚɜɌɫ ɛɜɚɐɟ-

ɢɔɜɟɑɞ ɚɝəɚɎəɧɑ ɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɢɔɞɚ-

ɖɔəɧ ð ɗɑɛɞɔə, ɔəɞɑɜɗɑɕɖɔə-6, ɠɌɖɞɚɜ 

əɑɖɜɚɓɌ ɚɛɟɡɚɗɔ ɌɗɨɠɌ ɔ ɐɜ. [8, 9]. Ȯɚɓɘɚɒ-

əɚ, əɌɗɔɣɔɑ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɑɑ ɓəɌɣɔɘɧɡ ɔɓ-

ɘɑəɑəɔɕ ɛɜɔ ȸȽȶȾ ɗɑɏɖɔɡ ɟ ɍɚɗɨəɧɡ ɚɒɔɜɑ-

əɔɑɘ ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌ-

ɢɔɚəɌɜɌ ɍɧɗɚ ɚɍɟɝɗɚɎɗɑəɚ ɜɌɓɗɔɣəɧɘ ɝɚɚɞ-

əɚɤɑəɔɑɘ ɒɔɜɚɎɧɡ ɐɑɛɚ ɟ ɔɝɝɗɑɐɟɑɘɧɡ ɛɌ-

ɢɔɑəɞɚɎ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ 

Ɏɚɓɘɚɒəɚɕ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ ɜɌɓɗɔɣəɧɘɔ 

ɐɑɛɚ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɔ ɔɓɘɑəɑəɔɫɘɔ ɗɑɏɖɔɡ, 

ɎɧɫɎɗɑəəɧɘɔ ɛɜɔ ȸȽȶȾ ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɚ-

ɝɗɑ ɛɑɜɑəɑɝɑəəɚɕ ɚɝɞɜɚɕ ɔəɠɑɖɢɔɔ (ɞɌɍɗ. 

ʈ5).  

ȾɌɖ, ɛɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚɐɞɎɑɜ-

ɐɔɗɔ ɚɞɣɑɞɗɔɎɟɪ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɛɗɚɥɌ-

ɐɨɪ ɜɌɓɗɔɣəɧɡ ɐɑɛɚ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɔ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɛɌɞɞɑɜəɌɘɔ ɛɜɔ ɛɜɚɎɑɐɑ-

əɔɔ ȸȽȶȾ ɗɑɏɖɔɡ. Ȼɜɔ Ɏɧɝɚɖɔɡ ɓəɌɣɑəɔɫɡ 

ɛɗɚɥɌɐɔ ȮȲȾ ɐɚɝɞɚɎɑɜəɚ ɣɌɥɑ ɐɔɌɏəɚɝɞɔ-

ɜɚɎɌɗɔ ɝɔɘɛɞɚɘ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè (p=0,021). 

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȽȶȾ ɗɑɏɖɔɡ ɝ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɚɍəɌɜɟɒɑəɌ ɞɌɖɒɑ ɝɎɫɓɨ 

ɘɑɒɐɟ Ɏɧɝɚɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɛɗɚɥɌɐɔ 

ȮȲȾ ɔ ȻȲȾ ɔ ɎɧɫɎɗɑəɔɑɘ ȾɉȷȬ ɘɑɗɖɔɡ Ɏɑɞ-

Ɏɑɕ ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɚɝɗɑ ɍɚɗɑɓəɔ (p < 0,05) 

(ɜɔɝ. 5, 6).   

ȹɌ ɜɔɝɟəɖɑ 5 ɛɜɑɐɝɞɌɎɗɑəɧ ROC-

ɖɜɔɎɧɑ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɑ ɓɌɎɔɝɔɘɚɝɞɨ ɝɚ-

ɡɜɌəɫɪɥɑɏɚɝɫ ɛɌɞɞɑɜəɌ çɘɌɞɚɎɚɑ ɝɞɑɖɗɚè 

ɛɗɚɥɌɐɑɕ ȮȲȾ ɔ ȻȲȾ; ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ 

ȮȲȾ ɝɚɝɞɌɎɔɗɌ 0,76 (95% Ȱȴ 0,58-0,94, 

ɜ=0,02). ȳəɌɣɑəɔɑ ȮȲȾ Ɏ ɞɚɣɖɑ cut-off ɝɚɝɞɌ-

Ɏɔɗɚ 263,5ɝɘ2 (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 80%, ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ ð 66,7%). Ȼɜɔ ɛɗɚɥɌɐɔ ȮȲȾ 

ɍɚɗɨɤɑ ɔɗɔ ɜɌɎəɚɕ ɐɌəəɚɘɟ ɓəɌɣɑəɔɪ ɟɎɑ-

ɗɔɣɔɎɌɗɝɫ ɜɔɝɖ ɝɚɡɜɌəɫɪɥɑɏɚɝɫ ɣɑɜɑɓ 12 

əɑɐɑɗɨ ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɗɑɏɖɔɡ ɛɌɞɞɑɜəɌ 

çɘɌɞɚɎɚɑ ɝɞɑɖɗɚè.    

ȹɌ ɜɔɝɟəɖɑ 6 ɛɜɑɐɝɞɌɎɗɑəɧ ROC-

ɖɜɔɎɧɑ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɑ ɓɌɎɔɝɔɘɚɝɞɨ 

ȾɉȷȬ ɘɑɗɖɔɡ ɎɑɞɎɑɕ ɚɞ ɛɗɚɥɌɐɑɕ ȮȲȾ ɔ 

ȻȲȾ. ȻɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ ȮȲȾ ɝɚɝɞɌɎɗɫɑɞ 

0,78 (95% Ȱȴ 0,62-0,93, ɜ=0,006); ɛɚɐ ɖɜɔɎɚɕ 

ȻȲȾ ð 0,71 (95% Ȱȴ 0,54-0,88, ɜ=0,041). Ȼɜɔ 

ɛɗɚɥɌɐɫɡ ȮȲȾ Ó 272 ɝɘ2 (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 

85,7%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 55%), ȻȲȾ Ó 265 

ɝɘ2 (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 85,7%, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ð 50%) ɛɜɑɐɛɚɗɌɏɌɑɞɝɫ Ɏɧɝɚɖɔɕ ɜɔɝɖ 

ɜɌɓɎɔɞɔɫ ȾɉȷȬ, əɌɔɍɚɗɑɑ Ɏɑɜɚɫɞəɚ, ɛɚɫɎɗɫ-

ɪɥɑɕɝɫ əɌ ɠɚəɑ əɌɜɟɤɑəɔɫ ɖɚɌɏɟɗɫɢɔɔ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɒɔɜɑəɔɑ ɔ ɚɝɚɍɑəəɚ-

ɝɞɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɒɔɜɚɎɚɕ ɞɖɌəɔ Ɏɗɔɫɪɞ əɌ 

ɖɗɔəɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ, ɞɫɒɑɝɞɨ ɡɌɜɌɖɞɑɜɌ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɔ Ɏɑɜɚɫɞəɚɝɞɨ 

ɜɌɓɎɔɞɔɫ ɞɜɚɘɍɚɩɘɍɚɗɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 

ɝɛɟɝɞɫ 12 əɑɐɑɗɨ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚ-

əɌɜɌ ɛɚ ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɚɕ COVID-

ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ.  

ȾɌɍɗɔɢɌ ʈ5.  ȺɢɑəɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ȸȽȶȾ ɗɑɏɖɔɡ ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɚɝɗɑ ɛɑɜɑəɑɝɑə-

əɚɕ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɒɔɜɚɎɚɕ ɞɖɌ-

əɔ. 

 
çʄʘʪʦʚʦʝ ʩʪʝʢʣʦè 

(1) 

çɹʫʣʳʞʥʘʷ ʤʦ-

ʩʪʦʚʘʷè (2) 

ʈʝʪʠʢʫʣʷʨʥʳʝ 

ʠʟʤʝʥʝʥʠʷ (3) 

ʊʕʃɸ ʤʝʣʢʠʭ 

ʚʝʪʚʝʡ (4) 

ʨ* 

ɺɾʊ 

(ʩʤ2) 
327,5 Ñ 100,8 298,6 Ñ 99,4 300,8 Ñ 105 355,9 Ñ 92,4 

ʨ1 = 0,021 

ʨ2 = 0,67 

ʨ3 = 0,9 

ʨ4 = 0,006 

ʇɾʊ 

(ʩʤ2) 

328,4 Ñ 118,5 318,7 Ñ 114,4 326,3 Ñ 131,3 367,4 Ñ 110,5 

ʨ1 = 0,653 

ʨ2 = 0,67 

ʨ3 = 0,94 

ʨ4 = 0,041 

* ð ȿɜɚɎɑəɨ ɓəɌɣɔɘɚɝɞɔ ɟɖɌɓɌə ɐɗɫ ɖɜɔɞɑɜɔɫ U-ɖɜɔɞɑɜɔɫ ȸɌəəɌ-ȿɔɞəɔ.    
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Ⱥɍɝɟɒɐɑəɔɑ.  

ȴɓɟɣɑəɔɑ Ɏɗɔɫəɔɫ ɏɑɞɑɜɚɏɑəəɚɝɞɔ ɒɔ-

ɜɚɎɚɕ ɞɖɌəɔ əɌ ɞɑɣɑəɔɑ COVID-19 Ɏ ɚɝɞɜɚɕ 

ɠɌɓɑ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɛɚɝɗɑ ɎɧɓɐɚɜɚɎɗɑəɔɫ 

ɚɝɞɌɑɞɝɫ ɛɜɑɐɘɑɞɚɘ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ əɌɝɞɚɫ-

ɥɔɕ ɘɚɘɑəɞ. Ȼɚ ɚɢɑəɖɌɘ ɍɚɗɨɤɚɏɚ ɖɚɗɔɣɑ-

ɝɞɎɌ ɜɌɍɚɞ ɎɔɝɢɑɜɌɗɨəɚɑ ɚɒɔɜɑəɔɑ ɓɌɣɌɝɞɟɪ 

ɝɚɛɜɫɒɑəɚ ɝ ɞɫɒɑɗɧɘ ɞɑɣɑəɔɑɘ COVID-19 ɔ 

ɝɗɟɒɔɞ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ ɠɌɖɞɚɜɚɘ ɑɏɚ əɑ-

ɍɗɌɏɚɛɜɔɫɞəɧɡ ɔɝɡɚɐɚɎ.   

ȽɚɏɗɌɝəɚ ɜɑɓɟɗɨɞɌɞɌɘ ɘɑɞɌ-ɌəɌɗɔɓɌ, 

ɚɛɟɍɗɔɖɚɎɌəəɚɏɚ Ɏ 2020 ɏɚɐɟ, ɝɚɐɑɜɒɌɥɑɏɚ 

ɐɌəəɧɑ 539 ɛɌɢɔɑəɞɚɎ, ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɌɢɔ-

ɑəɞɧ ɝ ɞɫɒɑɗɚɕ ɠɚɜɘɚɕ COVID-19 ɔɘɑɗɔ ɍɚ-

ɗɑɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ȮȲȾ ɔ ɚɍɥɟɪ ɛɗɚɥɌɐɨ 

ɒɔɜɚɎɚɕ ɞɖɌəɔ [21]. Favre G. Ɏ ɝɎɚɑɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɛɚɖɌɓɌɗ, ɣɞɚ ɐɚɝɞɚɎɑɜəɧɘ ɛɜɚɏəɚ-

ɝɞɔɣɑɝɖɔɘ ɛɚɖɌɓɌɞɑɗɑɘ ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ 

COVID -19 ɫɎɗɫɑɞɝɫ ɛɗɚɥɌɐɨ ȮȲȾ Ó128,5 ɝɘ2 

[22]. Ȯ ɐɜɟɏɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 2020 ɏɚɐɌ, ɛɜɚ-

Ɏɑɐɑəəɚɘ Ɏ ȶɔɞɌɑ, ɛɚɖɌɓɌəɚ, ɣɞɚ ɎɔɝɢɑɜɌɗɨ-

əɚɑ ɚɒɔɜɑəɔɑ (ȺɄ: 2,47, ɜ = 0,040) ɔ Ɏɧɝɚ-

ɖɌɫ ɖɚəɢɑəɞɜɌɢɔɫ Ɏəɟɞɜɔɘɧɤɑɣəɚɏɚ ɒɔɜɌ 

(ȺɄ: 11,90, ɜ < 0,001) ɫɎɗɫɪɞɝɫ əɑɓɌɎɔɝɔ-

ɘɧɘɔ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɖɜɔɞɔɣɑ-

ɝɖɔɡ ɝɚɝɞɚɫəɔɕ (ɚɝɞɜɧɕ ɜɑɝɛɔɜɌɞɚɜəɧɕ ɐɔɝ-

ɞɜɑɝɝ-ɝɔəɐɜɚɘ; ɝɑɛɞɔɣɑɝɖɔɑ ɝɚɝɞɚɫəɔɫ ɝ ɜɌɓ-

Ɏɔɞɔɑɘ ɛɚɗɔɚɜɏɌəəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ) [23]. 

ȴəɞɑɜɑɝəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ, ɛɚ ɐɌəəɧɘ Beltr«o 

FEL, ɝɌɘɚ ɛɚ ɝɑɍɑ ɚɒɔɜɑəɔɑ (ɚɛɜɑɐɑɗɫɑɘɚɑ 

ɛɚ ȴȸȾ) ɐɚɝɞɚɎɑɜəɚ ɣɌɥɑ ɎɝɞɜɑɣɌɗɚɝɨ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ əɑɞɫɒɑɗɧɘ ɞɑɣɑəɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ 

ɔ əɑ Ɏɗɔɫɗɚ əɌ ɝɘɑɜɞəɚɝɞɨ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ 

ɛɗɚɥɌɐɨ ȮȲȾ > 150 ɝɘ2  ɚɖɌɓɌɗɌɝɨ ɐɚɝɞɚ-

Ɏɑɜəɚ əɑɓɌɎɔɝɔɘɧɘ ɠɌɖɞɚɜɚɘ ɗɑɞɌɗɨəɚɏɚ 

ɔɝɡɚɐɌ [24].   

Ȯ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɚɛɟɍɗɔɖɚɎɌəɚ əɑ-

ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɜɌɍɚɞ, Ɏ ɖɚɞɚɜɧɡ ɚɢɑəɔ-

ɎɌɗɌɝɨ ɝɚɛɜɫɒɑəəɚɝɞɨ ɜɫɐɌ ɖɗɔəɔɣɑɝɖɔɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɔ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɛɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

Hejazi ME ɝ ɝɚɌɎɞɚɜɌɘɔ əɌ ɛɜɔɘɑɜɑ ɖɚɏɚɜɞɧ 

ɔɓ 168 ɛɌɢɔɑəɞɚɎ, əɌɡɚɐɫɥɔɡɝɫ ɛɚ ɛɚɎɚɐɟ 

COVID -19 Ɏ ȺȼȴȾ, ɛɚɖɌɓɌɗ, ɣɞɚ əɌɗɔɣɔɑ ɟ 

ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɘɟɗɨɞɔɠɚɖɌɗɨəɧɡ ɔ 

ɐɎɟɝɞɚɜɚəəɔɡ ɟɣɌɝɞɖɚɎ ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ 

ɞɖɌəɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè Ɏ ɚɝɞɜɧɕ 

ɛɑɜɔɚɐ ɓɌɍɚɗɑɎɌəɔɫ ɐɚɝɞɚɎɑɜəɚ ɖɚɜɜɑɗɔɜɚ-

ɎɌɗɚ ɝ ɞɫɒɑɝɞɨɪ ɝɚɝɞɚɫəɔɫ ɛɚ ɤɖɌɗɑ SOFA 

ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ, Ɍ ɞɌɖɒɑ ɝ əɌɗɔɣɔɑɘ ɝɑɜ-
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ȼɔɝ. 6 (Fig. 6)  

ȼɔɝ. 5.    ROC-ɖɜɔɎɧɑ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɑ ɓɌ-

Ɏɔɝɔɘɚɝɞɨ ɝɚɡɜɌəɑəɔɫ ɛɌɞɞɑɜəɌ çɘɌɞɚɎɚɑ 

ɝɞɑɖɗɚè ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɣɑɜɑɓ 12 əɑɐɑɗɨ 

ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɚɕ ȽOVID-

ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ ɚɞ ȮȲȾ, ȻȲȾ. 

Fig. 5.  ROC curves demonstrate correlation be-

tween çground-glass opacityè pattern in pa-

tients with COVID -19-assosiated pneumonia af-

ter 12 weeks with SAT and VAT.  

ROC-ɖɜɔɎɧɑ ð ROC-curves, ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 

Sensitivity, Ƚɛɑɢɔɠɔɣəɚɝɞɨ ð Specificity, ȻȲȾ ð 

SAT, ȮȲȾ ð VAT.  

ȼɔɝ. 6.  ROC-ɖɜɔɎɧɑ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɑ ɓɌɎɔ-

ɝɔɘɚɝɞɨ ɜɌɓɎɔɞɔɫ ȾɉȷȬ ɘɑɗɖɔɡ ɎɑɞɎɑɕ ɛɚ ɐɌə-

əɧɘ ȸȽȶȾ ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɚɝɗɑ ɛɑɜɑəɑɝɑə-

əɚɕ ȽOVID-ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ ɚɞ 

ȮȲȾ, ȻȲȾ. 

Fig. 6.  ROC-cur ves demonstrate correlation be-

tween pulmonary embolism of small branches 

according to MSCT data 12 weeks after COVID -

associated pneumonia with SAT and VAT.  

ROC-ɖɜɔɎɧɑ ð ROC-curves, ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð Sen-

sitivity, Ƚɛɑɢɔɠɔɣəɚɝɞɨ ð Specificity, ȻȲȾ ð SAT, 

ȮȲȾ ð VAT.  
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ɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɔ ɚɒɔɜɑəɔɫ 

[25].    

Ȯ ɜɫɐɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɜɚɎɚɐɔɗɌɝɨ 

ɚɢɑəɖɌ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɛɌɞɞɑɜəɚɎ əɑ ɞɚɗɨɖɚ Ɏ ɚɝɞɜɚɕ ɠɌɓɑ ɓɌɍɚɗɑɎɌ-

əɔɫ, əɚ ɔ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ ɔɓ 

ɝɞɌɢɔɚəɌɜɌ. ȾɌɖ, Tabatabaei SMH ɎɧɫɎɔɗ, 

ɣɞɚ ɔɝɡɚɐəɌɫ ɞɫɒɑɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ (əɑɚɍɡɚ-

ɐɔɘɚɝɞɨ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɌ Ɏ ȺȼȴȾ, ɐɗɔɞɑɗɨ-

əɧɑ ɝɜɚɖɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ, ɍɚɗɨɤɔɑ ɛɗɚɥɌ-

ɐɔ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɚ ɐɌəəɧɘ 

ȸȽȶȾ), ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɝɚɛɟɞɝɞɎɟɪɥɔɡ 

ɓɌɍɚɗɑɎɌəɔɕ, Ɍ ɞɌɖɒɑ ɗɑɕɖɚɢɔɞɚɓ ɛɜɔ ɛɚ-

ɝɞɟɛɗɑəɔɔ ɔ Ɏɚ Ɏɜɑɘɫ ɛɜɑɍɧɎɌəɔɫ Ɏ ɗɑɣɑɍ-

əɚɘ ɟɣɜɑɒɐɑəɔɔ ɚɍɟɝɗɌɎɗɔɎɌɪɞ ɝɚɡɜɌəɑəɔɑ 

ɚɝɞɌɞɚɣəɧɡ ɫɎɗɑəɔɕ COVID-

ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, 

Ɏ Ɏɔɐɑ ɝɔɘɛɞɚɘɌ çɘɌɞɚɎɚɑ ɝɞɑɖɗɚè. Ȯ ɐɌəəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɞɌɖɒɑ ɛɧɞɌɗɔɝɨ ɚɢɑəɔɞɨ Ɏɗɔɫ-

əɔɑ ɘɌɝɝɧ ɞɑɗɌ ɔ ɚɖɌɓɌɗɚɝɨ, ɣɞɚ ɝɜɑɐəɔɕ 

ȴȸȾ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɝɚɡɜɌəɫɪɥɔɘɔɝɫ 

ɛɜɔɓəɌɖɌɘɔ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɛɚ ɐɌəəɧɘ 

ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɍɧɗ Ɏɧɤɑ 

[26]. ȿɣɑəɧɘɔ ɔɓ ȶɔɞɌɫ ɍɧɗ ɛɜɚɎɑɐɑə ɌəɌɗɔɓ 

ɔɓɚɍɜɌɒɑəɔɕ ȸȽȶȾ ɗɑɏɖɔɡ ɝɛɟɝɞɫ 5 ɘɑɝɫɢɑɎ 

ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖ-

ɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓəɧɘɔ ȴȸȾ. ȰɚɝɞɚɎɑɜ-

əɚ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ Ɏɗɔɫəɔɑ ȴȸȾ əɌ 

əɌɗɔɣɔɑ ɛɌɞɞɑɜəɌ çɘɌɞɚɎɚɑ ɝɞɑɖɗɚè: ɣɑɘ 

ɍɚɗɨɤɑ ɍɧɗ ȴȸȾ, ɞɑɘ ɍɚɗɨɤɑ ɗɑɏɚɣəɚɕ ɞɖɌəɔ 

ɝɚɡɜɌəɫɗɚɝɨ ɎɚɎɗɑɣɑəəɚɕ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ 

ɛɜɚɢɑɝɝɧ. Ȯ ɩɞɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɞɌɖɒɑ ɍɧɗɚ 

ɔɓɟɣɑəɚ Ɏɗɔɫəɔɑ ɒɔɜɚɎɧɡ ɐɑɛɚ əɌ ɜɑɏɜɑɝɝ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɗɑɏɚɣəɚɕ ɞɖɌəɔ: 

ɛɚɖɌɓɌəɚ, ɣɞɚ ȮȲȾ ɐɚɝɞɚɎɑɜəɚ ɝəɔɒɌɑɞ ɝɖɚ-

ɜɚɝɞɨ ɩɞɚɏɚ ɛɜɚɢɑɝɝɌ [27].  

ȼɑɓɟɗɨɞɌɞɧ ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɫɎɗɫɪɞɝɫ ɝɡɚɐəɧɘɔ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɘəɚ-

ɏɔɡ ɛɜɑɐɝɞɌɎɗɑəəɧɡ Ɏɧɤɑ ɚɍɓɚɜɚɎ: Ɏ ɛɜɑɐ-

ɝɞɌɎɗɑəəɚɕ əɌɘɔ ɜɌɍɚɞɑ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ 

əɌɗɔɣɔɑ ɚɒɔɜɑəɔɫ ɫɎɗɫɑɞɝɫ ɐɚɝɞɚɎɑɜəɧɘ 

əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ ɠɌɖɞɚ-

ɜɚɘ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɛɚɝɗɑ ɛɑɜɑəɑɝɬəəɚɕ 

COVID -ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ.  

ȳɌɖɗɪɣɑəɔɑ.  

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɎɔɐɑɞɑɗɨɝɞɎɟ-

ɪɞ ɚ ɍɚɗɑɑ ɐɗɔɞɑɗɨəɚɘ ɔ ɞɫɒɑɗɚɘ ɞɑɣɑəɔɔ ɛɑ-

ɜɔɚɐɌ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɚ 

ɐɌəəɧɘ ȸȽȶȾ ɛɚɝɗɑ COVID-

ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ ɟ ɍɚɗɨəɧɡ ɚɒɔ-

ɜɑəɔɑɘ. 

ȽɚɏɗɌɝəɚ ɜɑɓɟɗɨɞɌɞɌɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, ɛɗɚɥɌɐɨ ȮȲȾ Ó 263,5 ɝɘİ ɛɜɚɏəɚɝɞɔ-

ɣɑɝɖɔ ɎɗɔɫɗɌ əɌ ɝɚɡɜɌəɑəɔɑ ɝɔɘɛɞɚɘɌ çɘɌɞɚ-

Ɏɚɑ ɝɞɑɖɗɚè ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɚɝɗɑ ɚɝɞɜɚɕ ɠɌ-

ɓɧ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ; 

ɛɗɚɥɌɐɔ ȮȲȾ Ó 272 ɝɘİ ɔɗɔ ȻȲȾ Ó 265 ɝɘİ ð 

əɌ ɛɚɫɎɗɑəɔɑ ɛɜɔɓəɌɖɚɎ ȾɉȷȬ ɘɑɗɖɔɡ Ɏɑɞ-

Ɏɑɕ.  

ȴɓɟɣɑəɔɑ ɛɜɚɢɑɝɝɚɎ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɟ 

ɍɚɗɨəɧɡ ɚɒɔɜɑəɔɑɘ ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɚɕ 

COVID -ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ Ɏ ɞɑɣɑ-

əɔɑ ɍɚɗɑɑ ɐɗɔɞɑɗɨəɚɏɚ ɛɑɜɔɚɐɌ Ɏɜɑɘɑəɔ ɫɎ-

ɗɫɑɞɝɫ əɑɚɍɡɚɐɔɘɧɘ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɛɚəɔɘɌ-

əɔɫ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɡ ɝɎɫɓɑɕ ɚɒɔɜɑəɔɫ ɔ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ, Ɍ ɞɌɖɒɑ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ 

ɛɜɚɏəɚɓɌ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɜɔɝɖɚɎ Ɏɚɓ-

ɘɚɒəɧɡ ɚɝɗɚɒəɑəɔɕ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɚɎɑɐɑəɔɑ ȸȽȶȾ ɝ 

ɚɛɜɑɐɑɗɑəɔɑɘ ɛɗɚɥɌɐɔ ɎɔɝɢɑɜɌɗɨəɚɕ ɔ ɛɚɐ-

ɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

COVID -ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɑɕ ɔɏɜɌɑɞ 

ɖɜɌɕəɑ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɘɚəɔ-

ɞɚɜɔəɏɑ ɓɌɍɚɗɑɎɌəɔɫ ɖɌɖ Ɏ ɚɝɞɜɟɪ, ɞɌɖ ɔ Ɏ 

ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɧ, ɞɌɖ ɖɌɖ ɛɚɓɎɚɗɫɑɞ ɛɜɚ-

ɏəɚɓɔɜɚɎɌɞɨ Ɏɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɞɫɒɑɗɚɏɚ 

ɞɑɣɑəɔɫ ɔ ɚɝɗɚɒəɑəɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɒɔɜɑ-

əɔɑɘ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȸȼȾ ȺɂȱȹȶȬ ɀȼȬȶɂȴȴ ȲȴȼȬ ȶȺȽȾȹȺȯȺ ȸȺȳȯȬ: MDIXON ȴ MDIXON-QUANT 

 

Терещенко Г.В., Кривенцова Н.А., Куприянов Д.А., Новичкова Г.А. 
 

ȹȸȴɂ ɐɑɞɝɖɚɕ ɏɑɘɌɞɚɗɚɏɔɔ, ɚəɖɚɗɚɏɔɔ ɔ ɔɘɘɟəɚɗɚɏɔɔ ɔɘ. Ȱɘɔɞɜɔɫ ȼɚɏɌɣɑɎɌ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ȸȼȾ mDixon ɔ mDixon-quant, ɚɝəɚɎɌəəɧɑ əɌ ɡɔɘɔɣɑɝɖɚɘ ɝɐɎɔɏɑ, 

ɣɟɎɝɞɎɔɞɑɗɨəɧ ɖ ɝɚɐɑɜɒɌəɔɪ ɒɔɜɌ ɔ Ɏɚɐɧ Ɏ ɞɖɌəɫɡ. ȱɝɗɔ ɞɌɖɌɫ ɝɛɑɢɔɌɗɨəɌɫ ɛɚɝɗɑ-

ɐɚɎɌɞɑɗɨəɚɝɞɨ c ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ ɛɚɐɝɣɑɞɚɘ ɠɜɌɖɢɔɔ ɒɔɜɌ (FF), ɖɌɖ mDixon-quant, 

əɑɐɚɝɞɟɛəɌ, Ɏɚɓɘɚɒəɚ ɛɜɔɘɑəɑəɔɑ ɍɌɓɚɎɚɕ ɔ ɍɚɗɑɑ ɚɍɥɑɐɚɝɞɟɛəɚɕ ɘɑɞɚɐɔɖɔ ɔɓɘɑɜɑ-

əɔɫ FF ɛɚ ɝɚɚɞəɚɤɑəɔɪ ɒɔɜɌ ɔ Ɏɚɐɧ əɌ ɚɝəɚɎɑ mDixon. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɝɚɛɚɝɞɌɎɔɘɚɝɞɨ ɔ əɌɐɑɒəɚɝɞɨ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɕ ɛɜɚ-

ɏɜɌɘɘɧ ȸȼȾ, ɛɜɑɐəɌɓəɌɣɑəəɚɕ ɐɗɫ ɤɔɜɚɖɚɏɚ ɛɜɌɖɞɔɣɑɝɖɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ (mDixon) ɔ əɚɎɚɕ 

ɛɜɚɏɜɌɘɘɧ ɝ ɜɌɝɣɑɞəɧɘɔ ɖɌɜɞɌɘɔ ɠɜɌɖɢɔɔ ɒɔɜɌ (mDixon-quant).  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 100 ɛɌɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɘɗɌɐɤɑ 18 

ɗɑɞ ɝ ɜɌɓɗɔɣəɧɘɔ ɏɑɘɌɞɚɗɚɏɔɣɑɝɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ: ɌɛɗɌɝɞɔɣɑɝɖɌɫ Ɍəɑɘɔɫ (64%), ɡɜɚəɔɣɑɝɖɔɑ 

ɘɔɑɗɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɑ ɓɌɍɚɗɑɎɌəɔɫ (36%). ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ Ɏ ȹȸȴɂ ȰȯȺȴ ɔɘ. 

Ȱɘɔɞɜɔɫ ȼɚɏɌɣɑɎɌ əɌ ɞɚɘɚɏɜɌɠɑ Philips Achieva 3.0 Tɗ ɝ ɛɜɔɘɑəɑəɔɑɘ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ 

ɝɞɌəɐɌɜɞəɚɕ mDixon ɔ mDixon-quant ɝ ɜɌɝɣɬɞəɧɘɔ ɖɌɜɞɌɘɔ ɠɜɌɖɢɔɔ ɒɔɜɌ. ȴɓɘɑɜɑəɔɫ FF 

ɛɜɚɔɓɎɚɐɔɗɔɝɨ Ɏ ɚɍɗɌɝɞɔ ɛɚɐɎɓɐɚɤəɧɡ ɖɚɝɞɑɕ ɔ ɛɚɫɝəɔɣəɧɡ ɛɚɓɎɚəɖɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɜɌɓəɔɢɧ ɛɚɖɌɓɌɞɑɗɔ FF ɔɓɘɑɜɑəəɧɡ ɛɚ ɝɚɚɞəɚɤɑ-

əɔɪ ɎɚɐɌ-ɒɔɜ əɌ mDixon ɔ əɌ ɖɌɜɞɌɡ FF ɛɜɔ mDixon-quant əɑ ɛɚɗɟɣɑəɚ. Ȼɚɘɔɘɚ ɩɞɚɏɚ, ɚɍɌ ɘɑ-

ɞɚɐɌ ɛɚɖɌɓɌɗɔ ɝɔɗɨəɟɪ ɖɚɜɜɑɗɫɢɔɪ ɘɑɒɐɟ ɝɚɍɚɕ (r>0,996, p<0,001), Ɏɧɝɚɖɟɪ ɝɡɚɐɔɘɚɝɞɨ ɛɚɗɟ-

ɣɌɑɘɧɡ ɐɌəəɧɡ (ICC>0,996). 

ȳɌɖɗɪɣɑəɔɑ. ȳəɌɣɑəɔɫ ɠɜɌɖɢɔɔ ɒɔɜɌ, ɛɚɗɟɣɑəəɧɑ ɘɑɞɚɐɌɘɔ mDixon ɔ mDixon-quant 

ɝɚɛɚɝɞɌɎɔɘɧ, ɔ ɘɚɏɟɞ ɍɧɞɨ ɛɜɔɘɑəɑəɧ ɐɗɫ ɚɢɑəɖɔ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɟ ɛɑɐɔɌɞɜɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ 

ɝ ɏɑɘɌɞɚɗɚɏɔɣɑɝɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɠɜɌɖɢɔɫ ɒɔɜɌ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɛɑɐɔɌɞɜɔɫ, ɏɑɘɌɞɚ-

ɗɚɏɔɫ, ɖɗɑɞɚɣəɚɝɞɨ. 
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MRI OF BONE MARROW FAT FRACTION: DIXON VS DIXON-QUANT 

 

Tereshchenko G.V., Kriventsova N.A., Kuprianov D.A., Novichkova G.A. 

 
Dmitry Rogachev National Medical Research Center of Pediatric Hematology, Oncology and Immunology. Moscow, Russia . 

 

ixon MRI sequences based on chemical shift are highly sensitive to the fat and water con-

tent in the tissu e. If special sequence as mDixon -quant is not available then it may be 

necessary to rely on a basic, and more generally available, method for FF measurement 

by fat -to-water ratio.  

Purpose.  To evaluate the comparability and reliability of the commonly used MRI program de-

signed for wide practical use (mDixon) and the new program with fat fraction maps (mDixon -quant).  

Materials and methods. The study included 100 patients under 18 years of age with aplastic 

anemia (64%) and chronic myeloproliferative disorders  (36%). The study was carried out at the Dmit - 

Ȼ 

D 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 
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ry Rogachev haematology, oncology and immunology centre on the Philips Achieva 3.0 T using 

standard mDixon and mDixon -quant with FF maps. FF measured in the ilium and lumbar vertebrae.  

Results.  There was no s tatistically significant difference between FF by the water -to-fat ratio on 

mDixon and on mDixon -quant FF maps. In addition, both methods showed a strong correlation 

(r>0.996, p<0.001), high reliability (ICC>0.996).  

Conclusion.  The mDixon and mDixon -quant fat fraction values are comparable and can be 

used to evaluate bone marrow in paediatric patients with haematological disorders.  
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ɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɖɚɝɞəɚɏɚ ɘɚɓ-

ɏɌ ɔɝɛɚɗɨɓɟɪɞɝɫ ɘəɚɏɔɑ ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɔ, ɖɌɖ ɞɌɖɔɑ ɜɟɞɔəəɧɑ, 

ɖɌɖ Ⱦ1-Ȯȴ, ɐɔɠɠɟɓɔɚəəɚ-

ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, ɞɌɖ ɔ 

ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ, 

ɞɌɖɔɑ ɖɌɖ ɘɑɞɚɐ Ȱɔɖɝɚə, ɝɛɑɖɞɜɚɝɖɚɛɔɫ [1]. 

ȺɐəɌɖɚ, əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ ɛɚ Ɏɜɑɘɑəɔ 

ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɝɞɜɌəɝɞɎɑə-

əɚɘɟ ɜɌɓɜɑɤɑəɔɪ ɔ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɛɚɗɟɣɌɑ-

ɘɧɡ ɐɌəəɧɡ ɚɝɞɌɑɞɝɫ ɘɑɞɚɐ ȰɔɖɝɚəɌ (mDixon 

ɔ mDixon-quant), ɖɚɞɚɜɧɕ əɌ ɚɝəɚɎɌəɔɔ ɡɔ-

ɘɔɣɑɝɖɚɏɚ ɝɐɎɔɏɌ ɛɚɓɎɚɗɫɑɞ ɜɌɓɐɑɗɔɞɨ Ɏɚɐɟ ɔ 

ɒɔɜ [2]. Ȼɚɘɔɘɚ ɎɔɓɟɌɗɨəɚɕ ɚɢɑəɖɔ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɝ ɛɚɐɌɎɗɑəɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚɎɚɕ 

ɞɌɖəɔ, ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚɑ ɝɚɚɞəɚɤɑəɔɑ ɒɔɜɌ ɔ Ɏɚɐɧ Ɏ ɗɪɍɧɡ 

ɝɞɜɟɖɞɟɜɌɡ ɚɜɏɌəɔɓɘɌ ð ɠɜɌɖɢɔɪ ɒɔɜɌ (FF, 

Ɍəɏɗ. ð fat fraction). FF ɌɖɞɔɎəɚ ɛɜɔɘɑəɫɑɞɝɫ 

əɌ ɛɜɚɞɫɒɑəɔɔ ɛɚɝɗɑɐəɔɡ ɗɑɞ ɐɗɫ ɚɢɑəɖɔ 

ɝɞɑɌɞɚɓɌ ɛɑɣɑəɔ [3]. Ȼɚɘɔɘɚ ɛɑɣɑəɔ FF ɔɝ-

ɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɚɢɑəɖɔ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ (ȶȸ) 

ɛɜɔ ɍɚɗɑɓəɔ ȯɚɤɑ ɟ Ɏɓɜɚɝɗɧɡ [4], ɚɝɞɜɚɏɚ 

ɗɔɘɠɚɍɗɌɝɞəɚɏɚ ɗɑɕɖɚɓɌ ɟ ɐɑɞɑɕ [5]. 

Ȼɜɔɘɑəɑəɔɑ ȸȼȾ Ɏ ɚɢɑəɖɑ ɖɚɝɞəɚɏɚ 

ɘɚɓɏɌ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɏɑɘɌɞɚɗɚɏɔɣɑɝɖɔɡ ɓɌ-

ɍɚɗɑɎɌəɔɕ ɟ ɐɑɞɑɕ ɛɚɓɎɚɗɔɞ ɎɜɌɣɌɘ-

ɏɑɘɌɞɚɗɚɏɌɘ ɟɘɑəɨɤɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɔəɎɌɓɔɎ-

əɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɐɗɫ ɛɌɢɔɑəɞɌ ɐɚ əɑɚɍɡɚ-

ɐɔɘɚɏɚ ɘɔəɔɘɟɘɌ. ȸɑɞɚɐ ȸȼȾ ɚɢɑəɖɔ ɖɚɝɞ-

əɚɏɚ ɘɚɓɏɌ ɟ ɐɑɞɑɕ ɚɝɎɫɥɑə Ɏ ɗɔɞɑɜɌɞɟɜɑ 

ɝɖɟɐəɚ, əɑ ɝɞɌəɐɌɜɞɔɓɚɎɌə, ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɔ ɐɗɫ ɔɝɛɚɗɨɓɚɎɌəɔɫ əɑ ɜɑɖɚɘɑəɐɚɎɌəɧ. 

ȱɝɗɔ ɞɌɖɌɫ ɝɛɑɢɔɌɗɨəɌɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ 

c ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ ɛɚɐɝɣɑɞɚɘ ɠɜɌɖɢɔɔ ɒɔɜɌ, 

ɖɌɖ mDixon-quant, əɑɐɚɝɞɟɛəɌ, Ɏɚɓɘɚɒəɚ 

ɛɜɔɘɑəɑəɔɑ ɍɌɓɚɎɚɕ ɔ ɍɚɗɑɑ ɚɍɥɑɐɚɝɞɟɛəɚɕ 

ɘɑɞɚɐɔɖɔ ɔɓɘɑɜɑəɔɫ FF ɛɚ ɝɚɚɞəɚɤɑəɔɪ 

ɒɔɜɌ ɔ Ɏɚɐɧ əɌ ɚɝəɚɎɑ mDixon. ȴɝɝɗɑɐɚɎɌ-

əɔɫ ɜɌɓɗɔɣəɧɡ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚɝɞɑɕ (ȴȻ) ɎɌɒəɧ ɐɗɫ Ɏəɑɐɜɑəɔɫ ȸȼȾ ɖɚɝɞ-

əɚɏɚ ɘɚɓɏɌ Ɏ ɜɟɞɔəəɚɕ ɛɜɌɖɞɔɖɑ. 

Ȯ ɐɌəəɚɕ ɜɌɍɚɞɑ ɚɢɑəɔɎɌɑɞɝɫ ɝɚɛɚɝɞɌ-

Ɏɔɘɚɝɞɨ ɔ əɌɐɑɒəɚɝɞɨ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɕ 

ɛɜɚɏɜɌɘɘɧ ȸȼȾ, ɛɜɑɐəɌɓəɌɣɑəəɚɕ ɐɗɫ ɤɔ-

ɜɚɖɚɏɚ ɛɜɌɖɞɔɣɑɝɖɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

(mDixon) ɔ əɚɎɚɕ ɛɜɚɏɜɌɘɘɧ ɝ ɜɌɝɣɑɞəɧɘɔ 

ɖɌɜɞɌɘɔ ɠɜɌɖɢɔɔ ɒɔɜɌ (mDixon-quant) ɟ ɐɑ-

ɞɑɕ ɝ ɜɌɓɗɔɣəɧɘɔ ɏɑɘɌɞɚɗɚɏɔɣɑɝɖɔɘɔ ɓɌɍɚ-

ɗɑɎɌəɔɫɘɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȻɌɢɔɑəɞɧ ɔ ɐɔɓɌɕə ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɚɤɗɔ 100 ɛɌɢɔɑəɞɚɎ 

ɚɞ 1,5 ɐɚ 18 ɗɑɞ (ɘɑɐɔɌəɌ ɎɚɓɜɌɝɞɌ 11,7 ɗɑɞ) ɝ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ ɛɚɐɞɎɑɜɒɐɬəəɧɘ ɏɑɘɌɞɚɗɚ-

ɏɔɣɑɝɖɔɘ ɐɔɌɏəɚɓɚɘ, ɖɚɞɚɜɧɑ ɛɜɚɡɚɐɔɗɔ ɗɑ-

ɣɑəɔɑ Ɏ ɀȯȭȿ çȹȸȴɂ ȰȯȺȴ ɔɘ. Ȱɘɔɞɜɔɫ ȼɚ-

ɏɌɣɑɎɌè Ɏ ɛɑɜɔɚɐ ɝ ɫəɎɌɜɫ 2020 ɏɚɐɌ ɛɚ ɐɑ-

ɖɌɍɜɨ 2023 ɏɚɐɌ. Ƚɚɚɞəɚɤɑəɔɑ ɘɑɒɐɟ ɐɑɎɚɣ-

ɖɌɘɔ ɔ ɘɌɗɨɣɔɖɌɘɔ (Ȱ:ȸ)=1:1,2 (45 ɐɑɎɚɣɑɖ ɔ 

55 ɘɌɗɨɣɔɖ). ȻɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 

ɐɎɑ ɏɜɟɛɛɧ ɛɚ ɚɝəɚɎəɚɘɟ ɐɔɌɏəɚɓɟ: ɛɌɢɔɑə-

ɞɧ ɝ ɌɛɗɌɝɞɔɣɑɝɖɚɕ Ɍəɑɘɔɑɕ (64%), Ɍ ɞɌɖɒɑ 

ɛɌɢɔɑəɞɧ ɝ ɡɜɚəɔɣɑɝɖɔɘɔ ɘɔɑɗɚɛɜɚɗɔɠɑɜɌ-

ɞɔɎəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ (ɁȸȻȳ) (36%). Ȯɝɑ 

ɛɌɢɔɑəɞɧ ɔ/ɔɗɔ ɔɡ ɓɌɖɚəəɧɑ ɛɜɑɐɝɞɌɎɔɞɑɗɔ 

ɛɚɐɛɔɝɌɗɔ ɛɔɝɨɘɑəəɚɑ ɝɚɏɗɌɝɔɑ əɌ ɟɣɌɝɞɔɑ Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɔ. 

ȸȼȾ ɛɜɚɞɚɖɚɗ. 

ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɞɚ-

ɘɚɏɜɌɠɑ Philips Achieva dStream 3T (Philips 

Healthcare, Best, the Netherlands) c ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ 32-ɖɌəɌɗɨəɚɕ ɛɜɔɑɘəɚɕ ɍɜɪɤəɚɕ 

ɖɌɞɟɤɖɚɕ FlexCoverage. ȸȼ-ɛɜɚɞɚɖɚɗ Ɏɖɗɪ-

ɣɌɗ ɔɓɚɍɜɌɒɑəɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɚɝɞɑɕ mDixon ɔ mDixon-quant, Ɏɧ-

ɛɚɗəɑəəɧɑ Ɏ ɖɚɜɚəɌɜəɚɕ ɛɗɚɝɖɚɝɞɔ ɝ ɓɌɡɎɌ-

ɞɚɘ ɖɚɝɞɑɕ ɞɌɓɌ ɔ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚ-

Ȱ 
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əɚɣəɔɖɌ.  ȴɝɛɚɗɨɓɚɎɌəəɧɑ ȴȻ ɜɑɏɔɝɞɜɔɜɚɎɌ-

ɗɔɝɨ ɝ ɛɌɜɌɘɑɞɜɌɘɔ: 6 Ɏɜɑɘɑə ɩɡɚ (TE) ð ɘɔ-

əɔɘɌɗɨəɚɑ TE (Ⱦȱ1) = 1,2 ɘɝ, ɝ ɔəɞɑɜɎɌɗɚɘ 

(æTE) = 0,8 ɘɝ; ɟɏɚɗ ɚɛɜɚɖɔɐɧɎɌəɔɫ (FA) ð 3Ü, 

ɐɗɫ ɘɔəɔɘɔɓɌɢɔɔ ɩɠɠɑɖɞɌ Ɏɗɔɫəɔɫ Ⱦ1-

ɎɓɎɑɤɑəəɚɝɞɔ. Ȯɜɑɘɫ ɝɖɌəɔɜɚɎɌəɔɫ: 1 ɘɔə 

02 ɝ ð mDixon -quant, 48 ɝ ð mDixon.  

Ȼɚɝɞɜɚɑəɔɑ ɖɌɜɞ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɠɜɌɖ-

ɢɔɔ ɒɔɜɌ FFquant, ɛɚɗɟɣɑəəɧɡ əɌ ɚɝəɚɎɌ-

əɔɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ mDixon-quant, ɚɝɟ-

ɥɑɝɞɎɗɫɗɚɝɨ ɌɎɞɚɘɌɞɔɣɑɝɖɔ əɌ ȸȼȾ ɖɚəɝɚɗɔ 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 7 ɛɔɖɚɎɚɕ ɒɔɜɚɎɚɕ ɘɚɐɑ-

ɗɔ, Ɍ ɞɌɖɒɑ ɝ ɟɣɑɞɚɘ əɑɚɍɡɚɐɔɘɧɡ ɛɚɛɜɌɎɚɖ 

əɌ Ⱦ2* ɔ Ⱦ1-ɎɓɎɑɤɑəəɚɝɞɨ. Ȱɗɫ Ɏɧɣɔɝɗɑəɔɫ 

ɝɚɚɞəɚɤɑəɔɫ ɎɚɐɌ/ɒɔɜ ɛɚ ɘɑɞɚɐɟ mDixon 

ɓɚəɧ ɔəɞɑɜɑɝɌ ɛɚɘɑɥɌɗɔɝɨ Ɏ ɔɐɑəɞɔɣəɧɑ 

ɘɑɝɞɌ əɌ ɔɓɚɍɜɌɒɑəɔɑ water (ɜɔɝ. 1 Ȭ) ɔ fat 

(ɜɔɝ. 1 ȭ), Ɍ ɓɌɞɑɘ ɛɚɐɝɣɔɞɧɎɌɗɔɝɨ ɛɚ ɠɚɜ-

ɘɟɗɑ 1. 

 
ȳɚəɧ ɔəɞɑɜɑɝɌ (ROI) ɐɗɫ ɔɓɘɑɜɑəɔɫ 

ɠɜɌɖɢɔɔ ɒɔɜɌ Ɏ ɖɚɝɞəɚɘ ɘɚɓɏɑ ɚɞɘɑɣɌɗɔɝɨ Ɏ 

ɞɑɗɌɡ ɛɚɐɎɓɐɚɤəɧɡ ɖɚɝɞɑɕ ɝɗɑɎɌ ɔ ɝɛɜɌɎɌ 

(Ilium L, Ilium R), Ɍ ɞɌɖɒɑ Ɏ ɚɍɗɌɝɞɔ ɞɑɗ ɛɚ-

ɓɎɚəɖɚɎ L4 ɔ L5, ɔɓɍɑɏɌɫ ɚɍɗɌɝɞɔ ɝɚɝɟɐɚɎ, 

ɖɚɜɞɔɖɌɗɨəɚɏɚ ɝɗɚɫ ɖɚɝɞɔ, Ɍ ɞɌɖɒɑ ɓɚəɧ Ɏɚɓ-

ɘɚɒəɧɡ ɌɜɞɑɠɌɖɞɚɎ (ɜɔɝ. 1). 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

Ȯɝɑ əɑɛɜɑɜɧɎəɧɑ ɓəɌɣɑəɔɫ ɛɜɑɐɝɞɌɎ-

ɗɑəɧ ɖɌɖ ɝɜɑɐəɑɑ Ñ ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ. 

ȶɜɔɞɑɜɔɕ ɄɌɛɔɜɚ-ȿɔɗɖɌ ɛɚɖɌɓɌɗ, ɣɞɚ ɜɌɝ-

ɛɜɑɐɑɗɑəɔɑ ɓəɌɣɑəɔɕ FF, ɛɚɗɟɣɑəəɧɡ ɛɜɔ 

ɛɚɐɝɣɑɞɑ ɜɌɓəɧɘɔ ɘɑɞɚɐɌɘɔ, ɔɘɑɗɔ əɚɜ-

ɘɌɗɨəɧɕ ɓɌɖɚə ɜɌɝɛɜɑɐɑɗɑəɔɫ.  Ȱɗɫ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɓəɌɣɔɘɚɝɞɔ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɓəɌɣɑəɔ-

ɫɘɔ, ɛɚɗɟɣɑəəɧɘɔ ɜɌɓɗɔɣəɧɘɔ ɘɑɞɚɐɌɘɔ 

(FFquant ɔ FFdixon), ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə ɛɌɜɌ-

ɘɑɞɜɔɣɑɝɖɔɕ T-ɖɜɔɞɑɜɔɕ ȽɞɨɪɐɑəɞɌ. ȼɌɓɗɔ-

ɣɔɫ ɝɣɔɞɌɗɔɝɨ ɓəɌɣɔɘɧɘɔ ɛɜɔ ɓəɌɣɑəɔɔ 

p<0,01, Ɏɝɑ p-ɓəɌɣɑəɔɫ ɍɧɗɔ ɐɎɟɝɞɚɜɚəəɔɘɔ.  

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ 

ɔɝɛɚɗɨɓɟɑɘɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɛɜɔɘɑəɫɗɝɫ 

ɖɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ȻɔɜɝɚəɌ. 95%-əɧɑ 

ɛɜɑɐɑɗɧ ɝɚɏɗɌɝɔɫ ɘɑɒɐɟ ɐɎɟɘɫ ɔɓɘɑɜɑəɔɫɘɔ 

ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɌəɌɗɔɓɌ 

ȭɗɩəɐɌ-ȬɗɨɞɘɌəɌ.  

ȶɚɩɠɠɔɢɔɑəɞ ɎəɟɞɜɔɖɗɌɝɝɚɎɚɕ ɖɚɜɜɑ-

ɗɫɢɔɔ (ICC) ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɗɫ ɚɢɑəɖɔ Ɏɚɝ-

ɛɜɚɔɓɎɚɐɔɘɚɝɞɔ (ɝɡɚɐɔɘɚɝɞɔ) ɜɑɓɟɗɨɞɌɞɚɎ 

ɛɚɎɞɚɜəɚɏɚ ɔɓɘɑɜɑəɔɫ ɓəɌɣɑəɔɕ ɠɜɌɖɢɔɔ 

ɒɔɜɌ ɣɑɜɑɓ ɘɑɝɫɢ ɛɚɝɗɑ ɛɑɜɎɚɏɚ ɔɓɘɑɜɑəɔɫ. 

ȳəɌɣɑəɔɑ ICC ɎɌɜɨɔɜɟɑɞɝɫ ɚɞ 0 ɐɚ 1, ɏɐɑ 

0,01 -0,20 ð əɔɓɖɚɑ ɝɚɎɛɌɐɑəɔɑ ɛɚɎɞɚɜəɧɡ 

ɔɓɘɑɜɑəɔɕ, 0,21-0,40 ð ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɌɫ 

ɝɡɚɐɔɘɚɝɞɨ, 0,41-0,60 ð ɟɘɑɜɑəəɚɑ ɝɚɏɗɌɝɚ-

ɎɌəɔɑ, 0,61-0,80 ð ɡɚɜɚɤɑɑ ɝɚɏɗɌɝɚɎɌəɔɑ, 

0,81 -1 ɟɖɌɓɧɎɌɑɞ əɌ ɓɌɘɑɣɌɞɑɗɨəɚɑ ɝɚɎɛɌɐɑ-

əɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɔɓɘɑɜɑəɔɕ. 

Ȱɗɫ Ɏɧɛɚɗəɑəɔɫ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌ-

ɍɚɞɖɔ ɐɌəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɛɜɚɏɜɌɘɘɌ 

Jamovi 1.1.9.0.25 (the jamovi project (2021) 

(Version 1.6) [Computer Software], 

https://www.jamovi.org), Excel 2016 

(Microsoft, ȽɄȬ).  

ȼɑɓɟɗɨɞɌɞɧ. 

ȳəɌɣɑəɔɫ FF, ɛɚɗɟɣɑəəɧɑ ɘɑɞɚɐɚɘ 

mDixon -quant ɔ mDixon, ɔɓɘɑɜɫɗɔɝɨ Ɏ ɏɜɟɛɛɑ 

ɛɌɢɔɑəɞɚɎ ɝ ɌɛɗɌɝɞɔɣɑɝɖɚɕ  Ɍəɑɘɔɑɕ  (ɜɔɝ. 2)  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.   Ȼɜɔɘɑɜ ɜɌɝɛɚɗɚɒɑəɔɫ ɜɑɏɔɚəɚɎ ɔəɞɑɜɑɝɌ (ROI) Ɏ ɚɍɗɌɝɞɔ ɛɚɐɎɓɐɚɤəɧɡ ɖɚɝɞɑɕ ɔ ɞɑɗ 

ɛɚɓɎɚəɖɚɎ.  

Ɍ ð ȴəɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ water mDixon, ɍ ð ȴəɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ əɌ ɔɓɚɍɜɌ-

ɒɑəɔɫɡ fat mDixon, Ɏ ð ɠɜɌɖɢɔɫ ɒɔɜɌ Ɏ % əɌ ɖɌɜɞɌɡ FF mDixon-quant.   

Fig. 1.   An example of the location of regions of interest (ROI) in the i liac bones and vertebral bodies.  

a ð signal intensity on mDixon water images, b ð signal intensity on mDixon fat images, c ð fat fraction % on FF 

mDixon -quant maps.  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2.    ȻɚɖɌɓɌɞɑɗɔ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ Ɏ ɜɌɓɗɔɣəɧɡ ɜɑɏɔɚəɌɡ ɔəɞɑɜɑɝɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɌɛɗɌɝɞɔɣɑ-

ɝɖɚɕ Ɍəɑɘɔɑɕ. 

Ɍ ð ɓəɌɣɑəɔɫ ɠɜɌɖɢɔɔ ɒɔɜɌ (FFquant) əɌ mDixon-quant FF ɖɌɜɞɌɡ; ɍ ð ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ əɌ 

ɔɓɚɍɜɌɒɑəɔɫɡ water mDixon, Ɏ ð ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ fat mDixon. 

Fig. 2.    Bone marrow par ameters in different ROI in a patient with aplastic anemia.   

a ð fat fraction (FFquant) on mDixon -quant fat fraction maps, b ð signal intensity on mDixon water images, c ð 

signal intensity on mDixon fat images.  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.  ȻɚɖɌɓɌɞɑɗɔ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ Ɏ ɜɌɓɗɔɣəɧɡ ɜɑɏɔɚəɌɡ ɔəɞɑɜɑɝɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑ-

ɝɖɔɘɔ ɘɔɑɗɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ.   

Ɍ ð ɓəɌɣɑəɔɫ ɠɜɌɖɢɔɔ ɒɔɜɌ (FFquant) əɌ mDixon-quant FF ɖɌɜɞɌɡ; ɍ ð ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ əɌ 

ɔɓɚɍɜɌɒɑəɔɫɡ water mDixon, Ɏ ð ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ fat mDixon.  

Fig. 3.  Bone marrow parameters in different ROI in a patient with chronic myeloproliferative disorders.   

a ð fat fraction (FFquant) on mDixon -quant fat fraction maps, b ð sign al intensity on mDixon water images, c ð 

signal intensity on mDixon fat images.  
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ɔ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɁȸȻȳ (ɜɔɝ. 3) Ɏ 

ɔɐɑəɞɔɣəɧɡ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜɌɡ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ROI ɚɐəɚɕ ɛɗɚɥɌɐɔ. 

Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɌɛɗɌɝɞɔɣɑɝɖɚɕ 

Ɍəɑɘɔɑɕ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɠɜɌɖɢɔɔ ɒɔɜɌ əɌ 

FF mDixon -quant (FFquant) ɝɚɝɞɌɎɔɗɔ: 

81,6%Ñ9,66% Ɏ ɞɑɗɑ ɗɑɎɚɕ ɛɚɐɎɓɐɚɤəɚɕ ɖɚ-

ɝɞɔ, 81,8%Ñ9,6% Ɏ ɞɑɗɑ ɛɜɌɎɚɕ ɛɚɐɎɓɐɚɤəɚɕ 

ɖɚɝɞɔ, 79,6%Ñ9,23% Ɏ ɞɑɗɑ ɛɚɓɎɚəɖɌ L4, 

71,1%Ñ12,7% Ɏ ɞɑɗɑ ɛɚɓɎɚəɖɌ L5. ȳəɌɣɑəɔɫ 

ɛɚɖɌɓɌɞɑɗɫ ɎɚɐɌ/ɒɔɜ əɌ ȴȻ mDixon 

(FFdixon) ð 80,1%Ñ9,36%, 72,0%Ñ14,0%, 

73,6%Ñ14,2%, 72,8%Ñ14,5% Ɏ ɞɑɡ ɒɑ ɖɚɝɞəɧɡ 

ɝɞɜɟɖɞɟɜɌɡ ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜɔɝ. 4). 

Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɁȸȻȳ ɝɜɑɐəɔɑ 

ɓəɌɣɑəɔɫ ɠɜɌɖɢɔɔ ɒɔɜɌ əɌ FF mDixon-quant 

ɝɚɝɞɌɎɔɗɔ: 34,9%Ñ15,2%% Ɏ ɞɑɗɑ ɗɑɎɚɕ ɛɚɐ-

Ɏɓɐɚɤəɚɕ ɖɚɝɞɔ, 35,2%Ñ16,1% Ɏ ɞɑɗɑ ɛɜɌɎɚɕ 

ɛɚɐɎɓɐɚɤəɚɕ ɖɚɝɞɔ, 16,2%Ñ11,4% Ɏ ɞɑɗɑ ɛɚ-

ɓɎɚəɖɌ L4, 17,1%Ñ10,6% Ɏ ɞɑɗɑ ɛɚɓɎɚəɖɌ L5. 

ȳəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɫ ɎɚɐɌ/ɒɔɜ əɌ ȴȻ 

mDixon 35,0%Ñ14,8%, 35,4%Ñ15,6%, 

19,0%Ñ9,34%, 18,6%Ñ9,61% Ɏ ɞɑɡ ɒɑ ɖɚɝɞəɧɡ 

ɝɞɜɟɖɞɟɜɌɡ ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜɔɝ. 5). 

Ȼɚɗɟɣɑəəɧɑ ɓəɌɣɑəɔɫ ɠɜɌɖɢɔɔ ɒɔɜɌ, 

ɔɓɘɑɜɑəəɧɑ əɌ ɖɌɜɞɌɡ mDixon-quant, ɔ ɜɌɝ-

ɣɑɞəɧɑ ɓəɌɣɑəɔɫ ɒɔɜ/ɎɚɐɌ ɛɚɛɌɜəɚ ɝɜɌɎəɔ-

ɎɌɗɔɝɨ ɐɗɫ ɖɌɒɐɚɏɚ ROI ɛɜɔ ɛɚɘɚɥɔ T-

ɖɜɔɞɑɜɔɫ ȽɞɨɪɐɑəɞɌ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ 

ɌɛɗɌɝɞɔɣɑɝɖɚɕ Ɍəɑɘɔɑɕ (ɜɔɝ. 4) ɔ ɝ ɁȸȻȳ 

(ɜɔɝ. 5). ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ 

ɛɜɔ ɝɜɌɎəɑəɔɔ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɚɐəɚɕ ɔ ɞɚɕ ɒɑ 

ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɑ (ROI) əɑ ɎɧɫɎɗɑəɚ (ɞɌɍɗ. 

ʈ1). 

Ȱɗɫ ɖɌɒɐɚɕ ɞɚɣɖɔ ɔɓɘɑɜɑəɔɫ ɍɧɗ ɛɜɚ-

Ɏɑɜɑə ɖɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɞɑɗɑɕ 

FF ɐɗɫ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ. Ȱɗɫ ɛɜɌɎɚɕ ɛɚɐ-

Ɏɓɐɚɤəɚɕ ɖɚɝɞɔ ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ 

ȻɔɜɝɚəɌ ɝɚɝɞɌɎɔɗ 0,997, ɐɗɫ ɗɑɎɚɕ ɛɚɐ-

Ɏɓɐɚɤəɚɕ ɖɚɝɞɔ ð 0,998, ɐɗɫ ɞɑɗɌ ɛɚɓɎɚəɖɌ 

L4 ð 0,996, ɐɗɫ ɞɑɗɌ ɛɚɓɎɚəɖɌ L5 ð 0,999, 

ɟɜɚɎɑəɨ ɓəɌɣɔɘɚɝɞɔ ɐɗɫ Ɏɝɑɡ ɞɚɣɑɖ ɝɚɝɞɌɎɗɫɗ 

<0,001 (ɜɔɝ. 4). 

Ȼɜɔ ɚɢɑəɖɑ ɝɚɚɞɎɑɞɝɞɎɔɫ FFdixon ɔ 

FFquant ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɌəəɧɑ 

100 ɛɌɢɔɑəɞɚɎ, ɛɚ ɣɑɞɧɜɑ ɞɚɣɖɔ ɔɓɘɑɜɑəɔɫ ɟ 

ɖɌɒɐɚɏɚ, ɔɞɚɏɚ 400 ɔɓɘɑɜɑəɔɕ. ȽɚɏɗɌɝəɚ ɘɑ-

ɞɚɐɟ ȭɗɌəɐ-ȬɗɨɞɘɌəɌ, ɝɘɑɥɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ȰɔɌɏɜɌɘɘɌ ɜɌɓɘɌɡɌ ɓəɌɣɑəɔɕ ɠɜɌɖɢɔɔ ɒɔɜɌ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ (%) Ɏ ɜɌɓɗɔɣəɧɡ ROI, 

ɔɓɘɑɜɑəəɧɡ əɌ mDixon-quant FF ɖɌɜɞɌɡ ɔ ɛɚ ɠɚɜɘɟɗɑ ɒɔɜ/ɎɚɐɌ əɌ mDixon, Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑə-

ɞɚɎ ɝ ɌɛɗɌɝɞɔɣɑɝɖɚɕ Ɍəɑɘɔɑɕ. 

(Ilium L ð ɓəɌɣɑəɔɫ FF Ɏ ɗɑɎɚɕ ɛɚɐɎɓɐɚɤəɚɕ, Ilium R ð ɓəɌɣɑəɔɫ FF Ɏ ɛɜɌɎɚɕ ɛɚɐɎɓɐɚɤəɚɕ, L4 ð ɓəɌɣɑ-

əɔɫ FF Ɏ 4 ɛɚɫɝəɔɣəɚɘ ɛɚɓɎɚəɖɑ, L5 ð ɓəɌɣɑəɔɫ FF Ɏ 5 ɛɚɫɝəɔɣəɚɘ ɛɚɓɎɚəɖɑ). 

Fig. 4.    Box Plot of the bone marrow fat fraction (%) in different ROI on mDixon -quant FF maps and 

mDixon fat -to-water ratio in patients with aplastic anemia.   

(Ilium L ð FF values in the left iliac bone, Ilium R ð FF values in the right iliac bone, L4 ð FF values in the 4 

lumbar, L5 - FF values in the 5 lumbar vertebra).  
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ɠɜɌɖɢɔɔ ɒɔɜɌ ɘɑɒɐɟ ɐɎɟɘɫ ɘɑɞɚɐɌɘɔ ɝɚ-

ɝɞɌɎɔɗɔ 0,587, ɏɜɌəɔɢɧ ɛɜɑɐɑɗɌ ɝɚɚɞɎɑɞ-

ɝɞɎɔɫ ð ɚɞ -4,685 ɐɚ 5,858 (ɜɔɝ. 5). 

ȹɌɔɍɚɗɨɤɔɑ ɜɌɝɡɚɒɐɑəɔɫ ɘɑɒɐɟ ɐɎɟɘɫ 

ɘɑɞɚɐɌɘɔ ɎɝɞɜɑɣɌɪɞɝɫ Ɏ ɛɚɏɜɌəɔɣəɧɡ ɚɍɗɌ-

ɝɞɫɡ ɓəɌɣɑəɔɕ ð Ɏɍɗɔɓɔ 0% ɔ ɛɜɔɍɗɔɒɌɫɝɨ ɖ 

100%. FF, ɛɚɗɟɣɌɑɘɧɑ ɛɚ ɘɑɞɚɐɔɖɑ mDixon, Ɏ 

ɚɍɗɌɝɞɔ ɍɗɔɓɖɚɕ ɖ əɟɗɪ ɓɌɎɧɤɌɑɞ ɛɚɗɟɣɌɑ-

ɘɧɑ ɓəɌɣɑəɔɫ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ Ɏ ɚɍɗɌɝɞɫɡ 

ɍɗɔɓɖɔɡ ɖ 100% ɘɑɞɚɐ Ɏ əɑɝɖɚɗɨɖɚ ɓɌəɔɒɌɑɞ 

ɛɚɗɟɣɌɑɘɧɕ ɜɑɓɟɗɨɞɌɞ. ȺɐəɌɖɚ ɝɜɑɐəɑɑ ɝɘɑ-

ɥɑəɔɑ ɛɌɜɌɘɑɞɜɚɎ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 0,6%, 

ɣɞɚ ɏɚɎɚɜɔɞ ɚ Ɏɧɝɚɖɚɘ ɝɚɚɞɎɑɞɝɞɎɔɔ ɐɎɟɡ 

ɘɑɞɚɐɔɖ ɔɓɘɑɜɑəɔɫ ɠɜɌɖɢɔɔ ɒɔɜɌ. 

Ȼɚɘɔɘɚ ɩɞɚɏɚ, ɐɗɫ ɎɧɫɎɗɑəɔɫ ɝɚɛɚɝɞɌ-

Ɏɔɘɚɝɞɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɍɧɗ ɛɚɐɝɣɔɞɌə 

ICC, ɓɌ çɓɚɗɚɞɚɕ ɝɞɌəɐɌɜɞè ɍɧɗ ɎɧɍɜɌə ɘɑɞɚɐ 

mDixon -quant, ɚɞɐɑɗɨəɚ ɐɗɫ ɛɚɐɎɓɐɚɤəɧɡ 

ɖɚɝɞɑɕ ɔ ɛɚɓɎɚəɖɚɎ, ɖɚɞɚɜɧɕ ɝɚɝɞɌɎɔɗ 0,996 

ɔ 0,994 ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɣɞɚ ɏɚɎɚɜɔɞ ɚ Ɏɧɝɚ-

ɖɚɕ ɝɡɚɐɔɘɚɝɞɔ ɔɓɘɑɜɑəɔɕ ɛɜɔ ɜɌɓɗɔɣəɧɡ 

ɘɑɞɚɐɌɡ ɔɓɘɑɜɑəɔɫ ɀȲ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȼɚɗɟɣɑəəɧɑ əɌɘɔ ɛɚɖɌɓɌɞɑɗɔ ɠɜɌɖɢɔɔ 

ɒɔɜɌ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɝɚɎɛɌɐɌɪɞ ɝ ɐɌəəɧɘɔ, 

ɚɛɟɍɗɔɖɚɎɌəəɧɘɔ ɐɜɟɏɚɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ 

ɏɜɟɛɛɚɕ, ɔɓɟɣɌɎɤɑɕ Ɏɓɜɚɝɗɧɡ ɛɌɢɔɑəɞɚɎ ɝ 

ɌɛɗɌɝɞɔɣɑɝɖɚɕ Ɍəɑɘɔɑɕ ɔ ɘɔɑɗɚɛɜɚɗɔɠɑɜɌ-

ɞɔɎəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ [6].  

Ȯ ɐɌəəɚɕ ɜɌɍɚɞɑ ɛɚɗɟɣɑəɧ ɓəɌɣɑəɔɫ 

ɠɜɌɖɢɔɔ ɒɔɜɌ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɛɜɔ ɛɚɘɚɥɔ 

ɘɑɞɚɐɚɎ ȰɔɖɝɚəɌ: mDixon-quant ɔ mDixon. 

ȹɌɔɍɚɗɑɑ ɎɌɒəɚ ɚɍɜɌɥɌɞɨ ɎəɔɘɌəɔɑ əɌ ɖɚ-

ɗɔɣɑɝɞɎɚ Ɏɜɑɘɑə ɩɡɚ (TE) ɔ ɟɏɚɗ ɚɛɜɚɖɔɐɧɎɌ-

əɔɫ Ɏ ɐɌəəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ. ȴɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɑɣɑəɔ ɔ ɘɧɤɢ ɛɚɖɌɓɌɗɔ, ɣɞɚ əɌɔɍɚ-

ɗɑɑ ɩɠɠɑɖɞɔɎəɧɘɔ ɫɎɗɫɪɞɝɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚɝɞɔ Ȱɔɖɝɚə ɝ ɤɑɝɞɨɪ ɔ ɍɚɗɑɑ ɎɜɑɘɑəɌɘɔ 

ɩɡɚ, Ɍ əɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɝ 2Ⱦȱ ɔ 3Ⱦȱ [7]. 

Reeder ɔ ɝɚɌɎɞ. ɚɛɔɝɧɎɌɪɞ əɑɚɍɡɚɐɔɘɚɝɞɨ 

ɖɌɖ ɘɔəɔɘɟɘ 6 Ɏɜɑɘɑə ɩɡɚ ɐɗɫ ɚɛɞɔɘɌɗɨəɚɏɚ 

ɜɌɓɐɑɗɑəɔɫ Ɏɚɐɧ ɔ ɒɔɜɌ ɝ ɖɚɜɜɑɖɢɔɑɕ əɌ 

Ⱦ2*Ȯȴ [8]. ȴɘɑəəɚ ɩɞɔɘ ɚɍɟɝɗɚɎɗɑəɚ ɖɚɗɔɣɑ-

ɝɞɎɚ Ɏɜɑɘɑə ɩɡɚ, Ɏɝɞɜɚɑəəɚɑ Ɏ mDixon-quant 

[9], Ɍ ɞɌɖɒɑ ɔɘɑəəɚ ɛɚɩɞɚɘɟ Ɏ əɌɤɑɕ ɜɌɍɚɞɑ 

ɎɧɍɜɌəɧ 6Ⱦȱ ɐɗɫ mDixon. 

Ⱦɚɗɨɖɚ ɑɐɔəɔɣəɧɑ ɜɌɍɚɞɧ ɚɍɜɌɥɌɪɞ 

ɎəɔɘɌəɔɑ əɌ ɜɌɓɗɔɣəɧɑ ɘɑɞɚɐɔɖɔ ɔɓɘɑɜɑəɔɫ  

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.   ȰɔɌɏɜɌɘɘɌ ɜɌɓɘɌɡɌ ɓəɌɣɑəɔɕ ɠɜɌɖɢɔɔ ɒɔɜɌ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ (%) Ɏ ɜɌɓɗɔɣəɧɡ ROI, 

ɔɓɘɑɜɑəəɧɡ əɌ mDixon-quant FF ɖɌɜɞɌɡ ɔ ɛɚ ɠɚɜɘɟɗɑ ɒɔɜ/ɎɚɐɌ əɌ mDixon, Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑə-

ɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɔɘɔ ɘɔɑɗɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ.  

(Ilium L ð ɓəɌɣɑəɔɫ FF Ɏ ɗɑɎɚɕ ɛɚɐɎɓɐɚɤəɚɕ ɖɚɝɞɔ, Ilium R ð ɓəɌɣɑəɔɫ FF Ɏ ɛɜɌɎɚɕ ɛɚɐɎɓɐɚɤəɚɕ ɖɚɝɞɔ, 

L4 ð ɓəɌɣɑəɔɫ FF Ɏ 4 ɛɚɫɝəɔɣəɚɘ ɛɚɓɎɚəɖɑ, L5 ð ɓəɌɣɑəɔɫ FF Ɏ 5 ɛɚɫɝəɔɣəɚɘ ɛɚɓɎɚəɖɑ). 

Fig. 5.  Box Plot of the bone marrow fat fraction (%) in different ROI on mDixon -quant FF maps and 

mDixon fat -to-water ratio in patients with chronic myeloproliferative disorders.   

(Ilium L ð FF values in the left iliac bone, Ilium R ð FF values in the r ight iliac bone, L4 ð FF values in the 4 

lumbar, L5 ð FF values in the 5 lumbar vertebra).  
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ȾɌɍɗɔɢɌ ʈ1.  ȳəɌɣɑəɔɫ p-value T -ɖɜɔɞɑɜɔɫ ȽɞɨɪɐɑəɞɌ ɛɜɔ ɝɜɌɎəɑəɔɔ ɛɚɖɌɓɌɞɑ-

ɗɑɕ FF, ɔɓɘɑɜɑəəɧɑ əɌ mDixon-quant FF ɖɌɜɞɌɡ ɔ ɛɚ ɠɚɜɘɟɗɑ ɒɔɜ/ɎɚɐɌ əɌ mDixon, Ɏ 

ɜɌɓɗɔɣəɧɡ ɜɑɏɔɚəɌɡ ɔəɞɑɜɑɝɌ ɐɗɫ ɜɌɓəɧɡ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ. 

ROI ɸʧʣʘʩʪʠʯʝʩʢʘʷ ʘʥʝʤʠʷ 

(Aplastic anemia) 

ʍʄʇɿ (ʉhronic  

myeloproliferative disorders) 

ʃʝʚʘʷ ʧʦʜʚʟʜʦʰʥʘʷ ʢʦʩʪʴ 

 (Ilium L) 

p=0,499 p=0,467 

ʇʨʘʚʘʷ ʧʦʜʚʟʜʦʰʥʘʷ ʢʦʩʪʴ  

(Ilium R) 

p=0,418 p=0,437 

ʇʦʟʚʦʥʦʢ L4 (Vert L4) p=0,356 p=0,417 

ʇʦʟʚʦʥʦʢ L5 (Vert L5) p=0,327 p=0,398 
 

   
 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.  ȶɚɜɜɑɗɫɢɔɚəəɧɑ 

ɖɜɔɎɧɑ ɓəɌɣɑəɔɕ ɠɜɌɖɢɔɔ 

ɒɔɜɌ, ɔɓɘɑɜɑəəɧɑ ɜɌɓəɧɘɔ 

ɘɑɞɚɐɌɘɔ. 

(FFquant ð ɛɚɖɌɓɌɞɑɗɨ ɠɜɌɖɢɔɔ 

ɒɔɜɌ əɌ ɖɌɜɞɌɡ FF mDixon-

quant, FF dixon ð ɜɌɝɣɑɞəɚɑ 

ɓəɌɣɑəɔɑ ɒɔɜɌ/ɎɚɐɌ ɛɚ ɔəɞɑə-

ɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ əɌ ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɚɝɞɔ mDixon), Ilium L ð 

ɓəɌɣɑəɔɫ FF Ɏ ɗɑɎɚɕ ɛɚɐ-

Ɏɓɐɚɤəɚɕ ɖɚɝɞɔ, Ilium R ð ɓəɌ-

ɣɑəɔɫ FF Ɏ ɛɜɌɎɚɕ ɛɚɐɎɓɐɚɤ-

əɚɕ ɖɚɝɞɔ, Vert L4 ð ɓəɌɣɑəɔɫ 

FF Ɏ 4 ɛɚɫɝəɔɣəɚɘ ɛɚɓɎɚəɖɑ, 

Vert L5 ð ɓəɌɣɑəɔɫ FF Ɏ 5 ɛɚ-

ɫɝəɔɣəɚɘ ɛɚɓɎɚəɖɑ).  

Fig. 6.   Correlation curves for 

FF.  

(FFquant - fat fraction on mDix-

on-quant fat fraction maps, 

FFdixon ð fat -to-water ratio on 

mDixon, Ilium L - FF values in 

the left iliac bone, Ilium R ð FF 

values in the right iliac bone , L4 

ð FF values in the 4 lumbar, L5 

ð FF values in the 5 lumbar ver-

tebra).  
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ɒɔɜɌ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ A. Bainbridge ɔ ɝɚɌɎ-

ɞɚɜɚɎ ɛɜɚɎɚɐɔɗɚɝɨ ɝɖɌəɔɜɚɎɌəɔɑ ȶȸ əɌ ɞɚ-

ɘɚɏɜɌɠɌɡ ɜɌɓəɧɡ ɛɜɚɔɓɎɚɐɔɞɑɗɑɕ (Philips, 

GE, Siemens) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɑɕ ɝ ɜɌɓɗɔɣəɧɘ ɖɚɗɔɣɑɝɞɎɚɘ Ɏɜɑɘɑə 

ɩɡɚ (2Ⱦȱ, 3Ⱦȱ, 6Ⱦȱ) [10]. Ȼɚ ɛɚɗɟɣɑəəɧɘ ɐɌə-

əɧɘ, ɖɌɖ ɔ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɍɧɗɌ ɛɚ-

ɗɟɣɑəɌ ɝɔɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɜɌɓɗɔɣ-

əɧɘɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɘɔ. ȭɧɗɚ ɛɚɖɌɓɌəɚ, 

ɣɞɚ ɞɌɖɔɑ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɑ ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɔ ɛɚɐɝɣɑɞɌ ɠɜɌɖɢɔɔ ɒɔɜɌ, ɖɌɖ 

mDixon -quant, əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧ, ɚɐəɌ-

ɖɚ, ɑɝɗɔ ɛɚɐɚɍəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ əɑɞ, 

ɞɚ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɍɌɓɚɎɧɑ ɔ ɍɚɗɑɑ ɐɚ-

ɝɞɟɛəɧɑ ɘɑɞɚɐɧ, ɚɝəɚɎɌəəɧɑ əɌ ɘɑɞɚɐɑ Ȱɔɖ-

ɝɚə ɝ əɌɔɍɚɗɨɤɑɕ ɛɚɏɜɑɤəɚɝɞɨɪ Ɏ 10%. ɉɞɔ 

ɐɌəəɧɑ ɞɌɖɒɑ ɝɚɛɚɝɞɌɎɔɘɧ ɝ əɌɤɔɘɔ, Ɏ 

əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɔəɞɑɜɎɌɗ ɝɚɏɗɌɝɚɎɌəəɚ-

ɝɞɔ ɘɑɒɐɟ ɐɎɟɘɫ ɔɓɘɑɜɑəɔɫɘɔ ɝɚɝɞɌɎɔɗ 

10,54% [10]. Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɀȲ Ɏ ɖɌɒɐɚɕ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɚɞɗɔɣɌɗɔɝɨ ɍɚɗɑɑ ɣɑɘ əɌ 

10%,   ɣɞɚ   ɛɚɓɎɚɗɫɑɞ    ɔɝɛɚɗɨɓɚɎɌɞɨ    ɘɑɞɚɐ  

 

mDixon ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɛɚɐɝɣɑɞɚɘ FF ɖɌɖ 

ɌɗɨɞɑɜəɌɞɔɎɟ mDixon-quant.  

ȺɏɜɌəɔɣɑəɔɑɘ ɐɌəəɚɕ ɜɌɍɚɞɧ ɫɎɗɫɑɞɝɫ 

ɐɑɞɝɖɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ, Ɏ ɐɌɗɨəɑɕɤɑɘ 

Ɏɚɓɘɚɒəɚ ɜɌɝɤɔɜɑəɔɑ Ɏɧɍɚɜɖɔ ɔɝɝɗɑɐɟɑɘɚɕ 

ɛɚɛɟɗɫɢɔɔ əɌ ɘɚɗɚɐɧɡ Ɏɓɜɚɝɗɧɡ. Ȼɚɘɔɘɚ 

ɩɞɚɏɚ, ɛɜɔ Ɏɚɓɘɚɒəɚɝɞɔ, ɒɑɗɌɞɑɗɨəɚ ɛɜɚɎɚ-

ɐɔɞɨ ɛɜɑɐɎɌɜɔɞɑɗɨəɟɪ ɖɌɗɔɍɜɚɎɖɟ ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɚɝɞɑɕ əɌ ɠɌəɞɚɘɌɡ ɝ ɔɓɎɑɝɞəɧɘ ɝɚ-

ɐɑɜɒɌəɔɑɘ ɒɔɜɌ ɐɗɫ ɍɚɗɑɑ ɞɚɣəɚɕ ɚɢɑəɖɔ 

ɠɜɌɖɢɔɔ ɒɔɜɌ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȳəɌɣɑəɔɫ ɠɜɌɖɢɔɔ ɒɔɜɌ, ɛɚɗɟɣɑəəɧɑ 

ɘɑɞɚɐɌɘɔ mDixon ɔ mDixon-quant ɝɚɛɚɝɞɌ-

Ɏɔɘɧ, ɔ ɘɚɏɟɞ ɍɧɞɨ ɛɜɔɘɑəɑəɧ ɐɗɫ ɚɢɑəɖɔ 

ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɟ ɛɑɐɔɌɞɜɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ 

ɝ ɏɑɘɌɞɚɗɚɏɔɣɑɝɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȽɞɌɞɨɫ ɠɔəɌəɝɔɜɚɎɌɗɌɝɨ Ɏ ɜɌɘɖɌɡ 

ɏɜɌəɞɌ ȼɚɝɝɔɕɝɖɚɏɚ əɌɟɣəɚɏɚ ɠɚəɐɌ ʈ22-25 -

00553 çȹɚɎɧɑ ȸȼȾ ɞɑɡəɚɗɚɏɔɔ Ɏ ɔɝɝɗɑɐɚɎɌ-

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.  ȯɜɌɠɔɖ ɚɢɑəɖɔ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɐɎɟɡ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɘɑɞɚɐɚɎ ɛɚ ɘɑɞɚɐɔɖɑ ȭɗɌəɐ-

ȬɗɨɞɘɌəɌ. 

Fig. 7.    Bland -Altman Comparison Evaluation Graph.   
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əɔɔ ɞɖɌəɑɎɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ 

ɛɜɔ ɌɛɗɌɝɞɔɣɑɝɖɚɕ Ɍəɑɘɔɔ: Ɏɚɓɘɚɒəɚɝɞɔ 

ɖɚəɞɜɚɗɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɞɑɜɌɛɔɔ ɔ ɝɜɌɎəɑ-

əɔɑ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɏɔɝɞɚɛɌɞɚɘɚɜɠɚɗɚɏɔɔè. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɚɍɓɚɜ ɗɔɞɑɜɌɞɟɜɧ ɔ ɝɚɍɝɞɎɑəəɧɑ ɐɌəəɧɑ, ɛɚɝɎɫɥɑəəɧɑ ɜɚɗɔ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɖɜɔɞɔɣɑɝɖɔɘ ɌɚɜɞɌɗɨ-

əɧɘ ɝɞɑəɚɓɚɘ ɛɑɜɑɐ ɞɜɌəɝɖɌɞɑɞɑɜəɚɕ ɔɘɛɗɌəɞɌɢɔɑɕ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ (ȾȴȬȶ). 

ȻɜɔɎɑɐɑəɧ ɐɌəəɧɑ ɚ ɝɞɌəɐɌɜɞəɧɡ ɛɜɚɞɚɖɚɗɌɡ ȶȾ ɐɗɫ ɚɢɑəɖɔ ɌəɌɞɚɘɔɔ ɌɚɜɞɌɗɨəɚ-

ɖɗɌɛɌəəɚɏɚ ɖɚɘɛɗɑɖɝɌ, ɛɜɑɐɝɞɌɎɗɑəɧ ɜɌɍɚɞɧ, ɛɚɝɎɫɥɑəəɧɑ ɝɜɌɎəɔɞɑɗɨəɚɘɟ ɌəɌɗɔɓɟ 

ɘɑɞɚɐɚɎ ɘɌəɟɌɗɨəɚɕ ɔ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ, Ɏɧɍɚɜɟ ɚɛɞɔɘɌɗɨəɚɕ ɠɌɓɧ 

ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ȶȾ ɛɑɜɑɐ ȾȴȬȶ, ɝɚɛɚɝɞɌɎɗɑəɔɪ ɐɌəəɧɡ ȶȾ ɔ ɩɡɚɖɌɜɐɔɚɏɜɌ-

ɠɔɔ ɐɗɫ ɔɓɘɑɜɑəɔɫ ɛɗɚɥɌɐɔ ɚɞɎɑɜɝɞɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɚɢɑəɖɑ ɎɧɜɌɒɑəəɚɝɞɔ ɖɌɗɨɢɔəɚɓɌ 

ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɔ ɛɑɜɝɛɑɖɞɔɎəɧɘ əɌɛɜɌɎɗɑəɔɫɘ ȶȾ Ɏ ɚɍɝɗɑɐɚɎɌəɔɔ ɍɚɗɨəɧɡ ɛɑɜɑɐ ȾȴȬȶ.  

. 
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ɛɗɌəɞɌɢɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɖɌɗɨɢɔəɚɓ. 
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his article presents a literature review and our own data on the role of computed tomogra-

phy (CT) in the evaluation of patients with critical aortic stenosis before transcathet er aortic 

valve implantation (TAVI). The review includes data on standard CT protocols for the evalu-

ation of aortic valve complex anatomy, the works devoted to the comparative analysis of 

manual and semi -automatic image processing methods, selection of the  optimal phase of the cardiac 

cycle for CT before TAVI, comparison of CT and echocardiography data for measuring the aortic valve 

orifice area, evaluation of aortic valve calcinosis severity, and promising directions of CT in the exam-

ination of patients be fore TAVI.  

 

 

Keywords: aortic stenosis, computed tomography, transcatheter aortic valve implantation, cal-
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ɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɫɎ-

ɗɫɑɞɝɫ ɚɍɫɓɌɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ Ɏɔɓɟ-

ɌɗɔɓɌɢɔɔ ɛɜɔ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ 

ɛɗɌəɔɜɚɎɌəɔɔ ɞɜɌəɝɖɌɞɑɞɑɜəɚɕ 

ɔɘɛɗɌəɞɌɢɔɔ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ 

(ȾȴȬȶ). ȾȴȬȶ ð ɩɞɚ ɘɔəɔɘɌɗɨəɚ ɔəɎɌɓɔɎəɌɫ 

ɛɜɚɢɑɐɟɜɌ, ɖɚɞɚɜɌɫ ɓɌɘɑəɫɑɞ ɌɚɜɞɌɗɨəɧɕ 

ɖɗɌɛɌə ɍɑɓ əɑɚɍɡɚɐɔɘɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɚɛɑ-

ɜɌɢɔɔ əɌ ɚɞɖɜɧɞɚɘ ɝɑɜɐɢɑ. ȿɝɛɑɡ ɛɜɚɢɑɐɟɜɧ 

ɓɌɎɔɝɔɞ ɚɞ ɞɚɣəɚɏɚ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌ-

əɔɜɚɎɌəɔɫ, ɖɚɞɚɜɚɑ ɎɖɗɪɣɌɑɞ ɚɢɑəɖɟ ɌəɌɞɚ-

ɘɔɔ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɜɌɓɘɑɜɌ ɔ ɠɚɜɘɧ 

ɌɚɜɞɌɗɨəɚɏɚ ɖɚɗɨɢɌ, ɜɌɝɛɚɗɚɒɑəɔɫ ɔ ɝɞɑɛɑəɔ 

ɑɏɚ ɖɌɗɨɢɔɠɔɖɌɢɔɔ, Ɍ ɞɌɖɒɑ ɘɑɝɞɌ ɐɚɝɞɟɛɌ ɖ 

ɖɗɌɛɌəɟ [1, 2]. 

ȶȾ ɛɜɑɐɚɝɞɌɎɗɫɑɞ ɛɚɐɜɚɍəɟɪ ɔəɠɚɜ-

ɘɌɢɔɪ ɚɍ ɌəɌɞɚɘɔɔ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɔ 

ɚɖɜɟɒɌɪɥɔɡ ɑɏɚ ɝɞɜɟɖɞɟɜ, ɣɞɚ ɐɑɗɌɑɞ ɑɑ 

ɔɐɑɌɗɨəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɐɗɫ Ɏɧɍɚ-

ɜɌ ɛɜɌɎɔɗɨəɚɏɚ ɜɌɓɘɑɜɌ ɛɜɚɞɑɓɌ, ɣɞɚɍɧ ɝɎɑ-

ɝɞɔ ɖ ɘɔəɔɘɟɘɟ ɜɔɝɖ ɛɌɜɌɛɜɚɞɑɓəɚɕ ɜɑɏɟɜ-

ɏɔɞɌɢɔɔ, ɣɌɝɞɚɞɌ ɖɚɞɚɜɚɕ, ɛɚ ɐɌəəɧɘ ɜɌɓəɧɡ 

ɌɎɞɚɜɚɎ, ɝɚɝɞɌɎɗɫɑɞ ɚɞ 1% ɐɚ 39% [3]. ȶȾ 

ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɐɜɟɏɔɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ 

ɚɝɚɍɑəəɚɝɞɔ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɛɚɎɗɔɫɞɨ əɌ 

ɟɝɛɑɡ ɛɜɚɢɑɐɟɜɧ ȾȴȬȶ, əɌɛɜɔɘɑɜ, əɌɗɔɣɔɑ 

ɐɎɟɝɞɎɚɜɣɌɞɚɏɚ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɚɍɧɓ-

ɎɑɝɞɎɗɑəɔɫ ɝɞɎɚɜɚɖ ɔ ɛɚɐɖɗɌɛɌəəɚɏɚ ɖɌɗɨ-

ɢɔəɚɓɌ [4, 5]. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɌɚɜɞɌɗɨəɧɘ ɝɞɑəɚɓɚɘ ɔ 

ɎɧɜɌɒɑəəɧɘ əɌɜɟɤɑəɔɑɘ ɠɟəɖɢɔɔ ɛɚɣɑɖ 

ɛɜɑɐɛɚɣɞɔɞɑɗɨəɑɑ Ɏɧɛɚɗəɫɞɨ ȸȼȾ Ɏ ɖɌɣɑɝɞɎɑ 

ɌɗɨɞɑɜəɌɞɔɎəɚɏɚ ɘɑɞɚɐɌ ɚɢɑəɖɔ ɌəɌɞɚɘɔɔ 

ɖɚɜəɫ Ɍɚɜɞɧ [6].  ȸȼȾ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɚɐɔɞɨ 

Ɏɝɑ əɑɚɍɡɚɐɔɘɧɑ ɐɗɫ ȾȴȬȶ ɔɓɘɑɜɑəɔɫ, ɚɐəɌ-

ɖɚ Ɏ ɜɟɞɔəəɚɕ ɛɜɌɖɞɔɖɑ ɛɜɔɘɑəɑəɔɑ ɐɌəəɚɏɚ 

ɘɑɞɚɐɌ ɚɏɜɌəɔɣɑəɚ ɔɓ-ɓɌ ɍɚɗɑɑ ɐɗɔɞɑɗɨəɚɏɚ 

Ɏɜɑɘɑəɔ ɚɍɝɗɑɐɚɎɌəɔɫ, ɚɞɝɟɞɝɞɎɔɫ ɝɞɌəɐɌɜ-

ɞɔɓɚɎɌəəɚɏɚ ɛɜɚɞɚɖɚɗɌ ɔ əɑɎɚɓɘɚɒəɚɝɞɔ ɖɚ-

ɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɖɌɗɨɢɔəɚɓɌ ɌɚɜɞɌɗɨəɚ-

ɏɚ ɖɗɌɛɌəɌ. ȮɌɒəɧɘɔ ɛɜɑɔɘɟɥɑɝɞɎɌɘɔ ȶȾ 

ɫɎɗɫɪɞɝɫ ɍɧɝɞɜɚɞɌ ɔ ɞɚɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ, 

ɝɞɌəɐɌɜɞɔɓɚɎɌəəɧɕ ɛɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɔ ɛɚɝɞɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ.  

Ȼɜɚɞɚɖɚɗ ȶȾ ɐɚɗɒɑə ɎɖɗɪɣɌɞɨ ɍɚɗɨɤɚɕ 

ɌəɌɞɚɘɔɣɑɝɖɔɕ ɐɔɌɛɌɓɚə ɚɞ ɛɚɐɖɗɪɣɔɣəɧɡ 

ɐɚ ɍɑɐɜɑəəɧɡ Ɍɜɞɑɜɔɕ, ɝ Ɏɧɛɚɗəɑəɔɑɘ ɉȶȯ-

ɝɔəɡɜɚəɔɓɌɢɔɔ əɌ ɟɜɚɎəɑ ɝɑɜɐɢɌ. Ƚɟɥɑ-

ɝɞɎɟɪɞ ɚɍɥɔɑ ɜɑɖɚɘɑəɐɌɢɔɔ ɐɗɫ ɚɛɞɔɘɔɓɌ-

ɢɔɔ ɛɜɚɞɚɖɚɗɌ ɛɜɚɎɑɐɑəɔɫ ȶȾ ɛɑɜɑɐ ȾȴȬȶ 

[7], ɚɐəɌɖɚ ɚəɔ əɑ ɐɌɪɞ ɟɖɌɓɌəɔɕ ɛɚ ɛɚɎɚɐɟ 

ɞɑɡəɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɖɚɘɛɨɪɞɑɜəɚɏɚ 

ɞɚɘɚɏɜɌɠɌ. Ȼɚ ɚɛɧɞɟ ɜɫɐɌ ɌɎɞɚɜɚɎ [6 ð 8], 

ɞɚɘɚɏɜɌɠɧ ɝ 64 ɔ ɍɚɗɑɑ ɜɫɐɌɘɔ ɐɑɞɑɖɞɚɜɚɎ 

ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɘɔ, ɞɌɖ 

ɖɌɖ ɚɍɗɌɐɌɪɞ ɚɛɞɔɘɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɞɚɣəɚɝɞɨɪ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɚɍɝɞɜɟɖɞɔɎəɚɏɚ 

ɛɚɜɌɒɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɖɚɞɚɜɚɑ 

ɘɚɒɑɞ ɛɚɞɜɑɍɚɎɌɞɨ ɛɜɚɎɑɐɑəɔɫ ɜɑɎɌɝɖɟɗɫɜɔ-

ɓɌɢɔɔ ɘɔɚɖɌɜɐɌ ɛɑɜɑɐ ɛɜɚɢɑɐɟɜɚɕ ȾȴȬȶ. 

Ȼɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ȾȴȬȶ ɎɌɒəɚ ɞɚɣəɚ 

ɚɢɑəɔɞɨ ɘɌɖɝɔɘɌɗɨəɧɑ ɜɌɓɘɑɜɧ ɖɚɜəɫ Ɍɚɜɞɧ 

ɔ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ ɐɗɫ ɎɧɍɚɜɌ ɚɛɞɔɘɌɗɨ-

əɚɏɚ ɜɌɓɘɑɜɌ ɛɜɚɞɑɓɌ. ȿɣɔɞɧɎɌɫ, ɣɞɚ Ɏɚ Ɏɜɑ-

ɘɫ ɝɔɝɞɚɗɧ ɛɜɚɔɝɡɚɐɔɞ ɜɌɝɞɫɒɑəɔɑ ɠɔɍɜɚɓ-

əɚɏɚ ɖɚɗɨɢɌ, ɛɜɔɎɚɐɫɥɑɑ ɖ əɑɖɚɞɚɜɚɘɟ ɟɎɑ-

ɗɔɣɑəɔɪ ɑɏɚ ɛɗɚɥɌɐɔ ɔ ɛɑɜɔɘɑɞɜɌ ɛɚ ɝɜɌɎ-

əɑəɔɪ ɝ ɐɔɌɝɞɚɗɔɣɑɝɖɔɘɔ ɜɌɓɘɑɜɌɘɔ, ɖɚə-

ɝɑəɝɟɝ ɝɛɑɢɔɌɗɔɝɞɚɎ ȶȾ ɜɑɖɚɘɑəɐɟɑɞ ɔɓɘɑ-

ɜɫɞɨ əɌɔɍɚɗɨɤɔɕ ɜɌɓɘɑɜ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ 

Ɏ ɠɌɓɟ ɘɌɖɝɔɘɌɗɨəɚɕ ɝɔɝɞɚɗɧ [9]. ȰɌəəɧɑ 

ɚɐəɚɢɑəɞɜɚɎɚɏɚ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ Steffen J. ɔ ɝɚɌɎɞ. ɛɚɖɌɓɌɗɔ, ɣɞɚ Ɏɧɍɚɜ 

ɜɌɓɘɑɜɌ ɛɜɚɞɑɓɌ əɌ ɚɝəɚɎɌəɔɔ ɔɓɘɑɜɑəɔɕ, 

Ɏɧɛɚɗəɑəəɧɡ Ɏɚ Ɏɜɑɘɫ ɝɔɝɞɚɗɧ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɐɔɌɝɞɚɗɚɕ, əɑ ɚɖɌɓɌɗ ɝɟɥɑɝɞɎɑəəɚɏɚ 

Ɏɗɔɫəɔɫ əɌ 30-ɐəɑɎəɧɑ ɖɗɔəɔɣɑɝɖɔɑ ɔɝɡɚɐɧ, 

əɚ ɖɚɜɜɑɗɔɜɚɎɌɗ ɝ ɍɚɗɑɑ əɔɓɖɔɘ ɟɜɚɎəɑɘ 

ɝɘɑɜɞəɚɝɞɔ ɚɞ Ɏɝɑɡ ɛɜɔɣɔə Ɏ ɚɞɐɌɗɑəəɚɘ ɛɑ-

ɜɔɚɐɑ [10].  

Ȱɗɫ ɚɢɑəɖɔ ɌəɌɞɚɘɔɔ ɖɚɜəɫ Ɍɚɜɞɧ 

ɛɜɚɔɓɎɚɐɫɞ ɘɌəɟɌɗɨəɧɑ ɔɗɔ ɛɚɗɟɌɎɞɚɘɌɞɔ-

ɣɑɝɖɔɑ ɔɓɘɑɜɑəɔɫ, Ɏɧɛɚɗəɑəəɧɑ Ɏ ɝɞɜɚɏɚ 

ɚɛɜɑɐɑɗɑəəɧɡ ɛɗɚɝɖɚɝɞɫɡ. ȽɞɌəɐɌɜɞəɧɑ ɚɜ-

ɞɚɏɚəɌɗɨəɧɑ ɛɗɚɝɖɚɝɞɔ ɔɓɚɍɜɌɒɑəɔɫ ɞɌɖɔɑ, 

ɖɌɖ ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, əɑ ɛɚɐɡɚɐɫɞ ɐɗɫ 

ɛɜɌɎɔɗɨəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɖɚɜəɫ Ɍɚɜɞɧ ɔ ɝɚ-

ɐɑɜɒɌɥɔɡɝɫ Ɏ əɑɘ ɝɞɜɟɖɞɟɜ. Ȱɗɫ ɛɚɗɟɣɑəɔɫ 

ɞɚɣəɧɡ ɜɌɓɘɑɜɚɎ əɑɚɍɡɚɐɔɘɚ, ɣɞɚɍɧ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ ɔɓɚɍɜɌɒɑəɔɕ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɛɚ 

ɖɚɜɚɞɖɚɕ ɚɝɔ əɌ ɟɜɚɎəɫɡ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ 

Ȭȶ, Ɏɧɡɚɐəɚɏɚ ɞɜɌɖɞɌ ȷȲ, ɝɔəɟɝɚɎ ȮɌɗɨɝɌɗɨ-

Ɏɧ ɔ ɝɔəɚɞɟɍɟɗɫɜəɚɏɚ ɝɚɑɐɔəɑəɔɫ (ɜɔɝ. 1). 

ȻɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɔɓɚɍ-

ɜɌɒɑəɔɕ ɛɚɓɎɚɗɫɑɞ ɔɓɍɑɒɌɞɨ ɛɚɏɜɑɤəɚɝɞɑɕ 

ɛɜɔ ɛɚɝɞɜɚɑəɔɔ ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑəɔɫ ɝɞɜɟɖ-

ɞɟɜ ɖɚɜəɫ Ɍɚɜɞɧ, ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɚɛɜɑɐɑɗɔɞɨ 

ɞɜɔ ɍɌɓɌɗɨəɧɑ ɞɚɣɖɔ ɛɜɔɖɜɑɛɗɑəɔɫ ɝɞɎɚɜɚɖ 

Ȭȶ əɌ ɟɜɚɎəɑ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ, Ɏɜɟɣəɟɪ 

ɎɧɍɜɌɞɨ ɚɝɞɌɗɨəɧɑ ɟɜɚɎəɔ ɖɚɜəɫ Ɍɚɜɞɧ, ɛɜɔ 

ɩɞɚɘ ɜɌɝɣɑɞɧ ɐɔɌɘɑɞɜɚɎ, ɛɗɚɥɌɐɑɕ ɔ ɛɑɜɔ-

ɘɑɞɜɚɎ  ɛɚɗəɚɝɞɨɪ  ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəɧ   (ɜɔɝ.  

ȶ 
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ȽɌɏɔɞɞɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ 

ɀɜɚəɞɌɗɨəɌɫ  

ɛɗɚɝɖɚɝɞɨ 

ȼɑɖɚəɝɞɜɟɖɢɔɔ 

ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ 

ɀɔɍɜɚɓəɚɑ ɖɚɗɨɢɚ 

 

 

   

Ȯɧɡɚɐəɚɕ ɞɜɌɖɞ 

ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 

 

 

   

Ƚɔəɟɝɧ  

ȮɌɗɨɝɌɗɨɎɧ 

 

 

   

Ƚɔəɚɞɟɍɟɗɫɜəɚɑ 

ɝɚɑɐɔəɑəɔɑ 

 

 

   

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.   Ƚɑɜɔɫ ɟɎɑɗɔɣɑəəɧɡ ȶȾ ɔɓɚɍɜɌɒɑəɔɕ, ɛɚɗɟɣɑəəɧɡ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ, ɜɑɖɚəɝɞɜɟɔ-

ɜɚɎɌəəɧɡ Ɏ ɜɌɓəɧɡ ɛɗɚɝɖɚɝɞɫɡ ɐɗɫ ɞɚɣəɚɏɚ ɔɓɘɑɜɑəɔɫ ɜɌɓɘɑɜɚɎ ɖɚɜəɫ Ɍɚɜɞɧ. 

ȼɚɓɚɎɌɫ ɗɔəɔɫ ð ɐɗɔəəɌɫ ɚɝɨ Ɍɚɜɞɧ Ɏɚ ɠɜɚəɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɏɚɗɟɍɌɫ ɗɔəɔɫ  ð ɐɗɔəəɌɫ ɚɝɨ Ɍɚɜɞɧ Ɏ 

ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɒɑɗɞɌɫ ɗɔəɔɫ ð ɛɚɛɑɜɑɣəɌɫ ɚɝɨ, ɛɑɜɛɑəɐɔɖɟɗɫɜəɌɫ ɖ ɐɗɔəəɚɕ ɚɝɔ Ɍɚɜɞɧ. ȴɓ-

ɘɑɜɑəɔɫ ɜɌɓɘɑɜɚɎ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ, Ɏɧɡɚɐəɚɏɚ ɞɜɌɖɞɌ ȷȲ, ɝɔəɟɝɌ ȮɌɗɨɝɌɗɨɎɧ ɔ ɝɔəɚɞɟɍɟɗɫɜəɚɏɚ ɝɚ-

ɑɐɔəɑəɔɫ ɛɜɚɎɚɐɫɞɝɫ əɌ ɜɑɖɚəɝɞɜɟɖɢɔɫɡ ɔɓɚɍɜɌɒɑəɔɕ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ (əɌ ɔɓɚɍɜɌɒɑəɔɫɡ ɟɖɌɓɌəɧ ɔɓ-

ɘɑɜɑəɔɫ Ɏ ɝɌəɞɔɘɑɞɜɌɡ). 

Fig. 1.  Series of enlarged CT images acquired during the arterial phase, oriented in different planes, 

to accurately measure the size of the aortic root.   

The pink line is the aortic long axis in the frontal plane, the blue line is  the aortic long axis in the sagittal 

plane and the yellow line is the transverse axis perpendicular to the aortic long axis. Meas -urements of the 

dimensions of the aortic annulus, LV outflow tract, sinus of Valsalva and sino -tubular junction are performed  

on short -axis image reconstructions (images show measurements in centimeters) . 
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

ȼɔɝ. 2.  ȻɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ȶȾ ɔɓɚɍɜɌɒɑəɔɕ ɖɚɜəɫ Ɍɚɜɞɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚ-

ɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ Vitrea.  

Ȭ ð Ɏɧɍɚɜ ɚɍɗɌɝɞɔ ɔɓɘɑɜɑəɔɫ Ɏɚ ɠɜɚəɞɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. ȭ ð Ɏɧɍɚɜ ɚɍɗɌɝɞɔ ɔɓɘɑɜɑəɔɫ Ɏ ɛɜɚɑɖɢɔɔ Ɏɧ-

ɡɚɐəɚɏɚ ɞɜɌɖɞɌ ȷȲ.  Ȯ ð ɌɎɞɚɘɌɞɔɣɑɝɖɚɑ ɛɚɝɞɜɚɑəɔɑ ɔɓɚɍɜɌɒɑəɔɫ ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑəɔɫ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨ-

ɢɌ. Ƚɔəɫɫ, ɖɜɌɝəɌɫ ɔ ɓɑɗɑəɌɫ ɞɚɣɖɔ ɚɍɚɓəɌɣɌɪɞ Ɏɑɜɡɟɤɖɔ ɖɌɒɐɚɏɚ ɔɓ ɞɜɬɡ ɝɔəɟɝɚɎ ȮɌɗɨɝɌɗɨɎɧ. ɀɔɚɗɑɞɚ-

ɎɌɫ ɗɔəɔɫ ð ɛɚɛɑɜɑɣəɌɫ ɚɝɨ əɌ ɟɜɚɎəɑ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ. ȯ ð ɜɌɍɚɣɑɑ ɛɜɚɝɞɜɌəɝɞɎɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝ-

ɛɑɣɑəɔɫ: Ɏ ɢɑəɞɜɑ ð ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɍɚɜɞɧ, ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ ɟɖɌɓɧɎɌɑɞ əɌ ɝɡɑɘɟ Ɍɚɜɞɧ ɝ ɚɍɚ-

ɓəɌɣɑəɔɑɘ ɓɚə ɔəɞɑɜɑɝɌ, ɚɜɌəɒɑɎɌɫ ɝɞɜɑɗɖɌ ð əɌ ɛɚɛɑɜɑɣəɚɑ ɝɑɣɑəɔɑ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ ɝ ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɔɘ ɔɓɘɑɜɑəɔɑɘ ɘɔəɔɘɌɗɨəɚɏɚ ɔ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɜɌɓɘɑɜɚɎ, ɓɑɗɑəɌɫ ɝɞɜɑɗɖɌ ð əɌ ɖɜɔɎɚɗɔəɑɕəɟɪ ɜɑɖɚə-

ɝɞɜɟɖɢɔɪ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɍɧɝɞɜɚɏɚ ɎɧɍɚɜɌ ɓɚəɧ ɔəɞɑɜɑɝɌ Ɍɚɜɞɧ ɝ ɛɚɘɚɥɨɪ ɛɗɌəɖɔ.   

Fig. 2.   Semi-automated processing of CT images of the aortic root using Vitrea software.  

A ð selection of the measurement area in the frontal projection. B ð selection of the measurement area in the 

projection of the LV outlet tract .  C ð automatic construction of the cross -sectional image of the aortic annulus. 

Blue, red and green points indicate the apexes of each of the three sinuses of Valsalva. The purple line is the 

transverse axis at the level of the aortic annulus. D ð softwa re workspace: in the center ð three -dimensional 

reconstruction of the aorta, the red arrow points to the aortic scheme with the designation of zones of interest, 

the orange arrow ð to the cross section of the aortic annulus with automatic measurement of th e minimum 

and maximum dimensions, the green arrow ð to the curvilinear reconstruction with the possibility of quick se-

lection of the aortic zone of interest using the bar.  
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2).  

Ȯ ɝɜɌɎəɔɞɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɔɓɟɣɌ-

ɗɌɝɨ ɞɚɣəɚɝɞɨ ɔ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨ ɘɌəɟɌɗɨ-

əɚɏɚ ɔ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɝɛɚɝɚɍɚɎ ɔɓɘɑ-

ɜɑəɔɕ ɜɌɓɘɑɜɚɎ Ɍɚɜɞɧ ɔ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌ-

əɌ əɌ ɚɝəɚɎɑ ȶȾ. Horehledova B. ɔ ɝɚɌɎɞ. [11] 

ɚɢɑəɔɗɔ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ 

ɝɛɚɝɚɍɌ ɔɓɘɑɜɑəɔɕ ɟ 121 ɛɌɢɔɑəɞɌ ɛɑɜɑɐ 

ɛɜɚɢɑɐɟɜɚɕ ȾȴȬȶ. ȻɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɔɕ ɝɛɚ-

ɝɚɍ, ɔɝɛɚɗɨɓɚɎɌəəɧɕ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ, Ɏɖɗɪ-

ɣɌɗ ɖɚɘɛɨɪɞɑɜəɧɕ ɌəɌɗɔɓ ȶȾ ɖɚɜəɫ Ɍɚɜɞɧ, 

ɖɚɞɚɜɧɕ ɝɜɌɎəɔɎɌɗɝɫ ɝ ɐɌəəɧɘɔ ɘɌəɟɌɗɨ-

əɧɡ ɔɓɘɑɜɑəɔɕ, Ɏɧɛɚɗəɑəəɧɘɔ ɐɎɟɘɫ əɑɓɌ-

Ɏɔɝɔɘɧɘɔ ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ. ȴɝɝɗɑɐɚɎɌəɔɑ 

ɛɚɖɌɓɌɗɚ Ɏɧɝɚɖɟɪ ɝɚɛɚɝɞɌɎɔɘɚɝɞɨ ɐɌəəɧɡ, 

ɛɚɗɟɣɑəəɧɡ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɔɘ ɔ ɘɌəɟɌɗɨ-

əɧɘ ɝɛɚɝɚɍɌɘɔ, ɛɜɔ ɩɞɚɘ ɐɗɔɞɑɗɨəɚɝɞɨ ɚɍɜɌ-

ɍɚɞɖɔ ɝɚɖɜɌɞɔɗɌɝɨ Ɏ ɐɎɌ ɜɌɓɌ. ȾɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɔɕ ɝɛɚɝɚɍ ɫɎɗɫɑɞɝɫ 

əɌɐɑɒəɚɕ, ɍɧɝɞɜɚɕ ɔ ɩɠɠɑɖɞɔɎəɚɕ Ɍɗɨɞɑɜ-

əɌɞɔɎɚɕ ɘɌəɟɌɗɨəɚɘɟ ɝɛɚɝɚɍɟ ɔɓɘɑɜɑəɔɕ 

ɜɌɓɘɑɜɚɎ ɖɚɜəɫ Ɍɚɜɞɧ. ȽɚɏɗɌɝɚɎɌəəɚɝɞɨ ɛɚ-

ɗɟɌɎɞɚɘɌɞɔɣɑɝɖɔɡ ɔɓɘɑɜɑəɔɕ ɘɑɒɐɟ ɜɌɓəɧ-

ɘɔ ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ ɛɚɓɎɚɗɫɑɞ ɘɌɖɝɔɘɌɗɨəɚ 

ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌɞɨ ɛɜɚɢɑɝɝ ɛɚɝɞɚɍɜɌɍɚɞɖɔ 

ɔɓɚɍɜɌɒɑəɔɕ ɝ Ɏɧɝɚɖɔɘ ɟɜɚɎəɑɘ ɐɚɝɞɚɎɑɜ-

əɚɝɞɔ ɜɑɓɟɗɨɞɌɞɚɎ ɔɓɘɑɜɑəɔɕ əɑɓɌɎɔɝɔɘɚ ɚɞ 

ɚɛɧɞɌ ɔɝɝɗɑɐɚɎɌɞɑɗɫ.  

Ⱥɝɚɍɧɕ ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɪɞ ɐɌəəɧɑ, 

ɛɜɑɐɝɞɌɎɗɑəəɧɑ Astudillo P. ɔ ɝɚɌɎɞ. [12]. Ȯ 

ɩɞɚɕ ɜɌɍɚɞɑ ɛɜɑɐɗɚɒɑə əɚɎɧɕ ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɔɕ ɘɑɞɚɐ ɌəɌɗɔɓɌ ɞɚɛɚɏɜɌɠɔɔ ɔ ɜɌɓɘɑɜɚɎ 

ɖɚɜəɫ Ɍɚɜɞɧ ɛɚ ɐɌəəɧɘ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɞɚɐɌ ɘɌɤɔəəɚɏɚ ɚɍɟɣɑ-

əɔɫ. ȻɜɑɐɗɌɏɌɑɘɧɕ ɘɑɞɚɐ ɛɜɚɐɑɘɚəɝɞɜɔɜɚ-

ɎɌɗ Ɏɧɝɚɖɟɪ ɞɚɣəɚɝɞɨ, ɍɧɝɞɜɚɞɟ ɔ Ɏɚɝɛɜɚɔɓ-

Ɏɚɐɔɘɚɝɞɨ ɜɑɓɟɗɨɞɌɞɚɎ. Ȯɜɑɘɫ ɌəɌɗɔɓɌ ɔɓɚɍ-

ɜɌɒɑəɔɫ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɝɚɝɞɌɎɗɫɗɚ ɘɑəɑɑ 

ɚɐəɚɕ ɝɑɖɟəɐɧ. Ⱥɐəɔɘ ɔɓ ɚɏɜɌəɔɣɑəɔɕ ɐɌə-

əɚɕ ɜɌɍɚɞɧ ɫɎɗɫɑɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ əɑɍɚɗɨ-

ɤɚɕ ɜɌɓɘɑɜ Ɏɧɍɚɜɖɔ, ɔɝɛɚɗɨɓɚɎɌəəɚɕ Ɏ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ. ȰɌəəɌɫ ɘɚɐɑɗɨ ɘɌɤɔəəɚɏɚ ɚɍɟ-

ɣɑəɔɫ ɍɧɗɌ ɜɌɓɜɌɍɚɞɌəɌ ɔ ɛɜɚɞɑɝɞɔɜɚɎɌəɌ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ əɌɍɚɜɌ ɐɌəəɧɡ, ɎɖɗɪɣɌɪ-

ɥɑɏɚ Ɏɝɑɏɚ 344 ɛɌɢɔɑəɞɌ, ɛɑɜɑəɑɝɤɔɡ ɛɜɚ-

ɢɑɐɟɜɟ ȾȴȬȶ, ɣɞɚ, Ɏɚɓɘɚɒəɚ, əɑ ɫɎɗɫɑɞɝɫ ɜɑ-

ɛɜɑɓɑəɞɌɞɔɎəɧɘ ɐɗɫ ɍɚɗɑɑ ɤɔɜɚɖɚɕ ɛɚɛɟɗɫ-

ɢɔɔ ɛɌɢɔɑəɞɚɎ ɔ ɞɜɑɍɟɑɞ ɐɌɗɨəɑɕɤɑɕ ɎɌɗɔ-

ɐɔɓɌɢɔɔ ɘɑɞɚɐɌ. 

Ⱦɑɚɜɑɞɔɣɑɝɖɔ ɝɣɔɞɌɑɞɝɫ, ɣɞɚ ɛɗɚɥɌɐɨ 

ɚɞɎɑɜɝɞɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ (ȻȺȬȶ) ɗɟɣ-

ɤɑ Ɏɝɑɏɚ ɚɞɜɌɒɌɑɞ ɞɫɒɑɝɞɨ ɌɚɜɞɌɗɨəɚɏɚ ɝɞɑ-

əɚɓɌ, ɛɚɝɖɚɗɨɖɟ əɌ əɑɑ ɘɑəɨɤɑ Ɏɗɔɫɪɞ ɏɑɘɚ-

ɐɔəɌɘɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ. ȴɓɎɑɝɞəɚ, ɣɞɚ ɩɗ-

ɗɔɛɞɔɣɑɝɖɌɫ ɠɚɜɘɌ Ɏɧɡɚɐəɚɏɚ ɞɜɌɖɞɌ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ ɎɧɓɧɎɌɑɞ əɑɐɚɚɢɑəɖɟ ȻȺȬȶ, ɜɌɝ-

ɝɣɔɞɌəəɚɏɚ ɔɓ ɟɜɌɎəɑəɔɫ əɑɛɜɑɜɧɎəɚɝɞɔ ɔ, 

ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɑɜɑɚɢɑəɖɟ ɌɚɜɞɌɗɨəɚɏɚ ɝɞɑ-

əɚɓɌ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Mittal T.K. ɔ ɝɚɌɎɞ. ɍɧ-

ɗɚ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ, ɣɞɚ ɛɚɣɞɔ ɟ ɣɑɞɎɑɜ-

ɞɔ ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɧɘ ɌɚɜɞɌɗɨəɧɘ ɝɞɑəɚ-

ɓɚɘ ɛɚ ɐɌəəɧɘ ɝɞɌəɐɌɜɞəɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ȻȺȬȶ, ɔɓɘɑɜɑəəɌɫ ɝ ɛɚɘɚɥɨɪ 

ȶȾ, ɚɖɌɓɌɗɌɝɨ ɍɚɗɑɑ 1 ɝɘ2 [13]. ȬɎɞɚɜɧ ɝɐɑɗɌ-

ɗɔ ɎɧɎɚɐ, ɣɞɚ ɐɌəəɚɑ əɑɝɚɚɞɎɑɞɝɞɎɔɑ ɘɚɒɑɞ 

ɍɧɞɨ ɝɎɫɓɌəɚ ɝ Ɏɧɝɚɖɚɝɖɚɜɚɝɞəɧɘ ɛɚɞɚɖɚɘ 

ɖɜɚɎɔ ɣɑɜɑɓ Ɏɧɡɚɐəɚɕ ɞɜɌɖɞ ȷȲ, ɣɞɚ ɛɜɔɎɚ-

ɐɔɞ ɖ ɔɝɖɌɒɑəɔɪ ɜɌɝɣɑɞəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɐɚ-

ɛɛɗɑɜ-ɉɡɚȶȯ. 

Ȱɗɫ ɚɢɑəɖɔ ȻȺȬȶ əɑɚɍɡɚɐɔɘɚ ɎɧɍɜɌɞɨ 

ɝɑɜɔɪ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ, ɛɚɗɟɣɑəəɧɡ Ɏ ɝɔɝɞɚ-

ɗɔɣɑɝɖɟɪ ɠɌɓɟ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ ɝ ɘɌɖɝɔ-

ɘɌɗɨəɧɘ ɚɞɖɜɧɞɔɑɘ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. 

ȹɌ ɜɑɖɚəɝɞɜɟɖɢɔɫɡ ɔɓɚɍɜɌɒɑəɔɕ ɝɑɜɐɢɌ Ɏɚ 

ɠɜɚəɞɌɗɨəɚɕ ɔ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ Ɏɧ-

ɝɞɌɎɗɫɪɞ ɎɓɌɔɘəɚ ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɑ ɚɝɔ: 

ɚɐəɌ ɚɝɨ ɛɜɚɡɚɐɔɞ Ɏɐɚɗɨ Ɍɚɜɞɧ, ɎɞɚɜɌɫ ð 

ɘɑɒɐɟ ɝɎɚɍɚɐəɧɘɔ ɖɜɌɫɘɔ əɑɖɚɜɚəɌɜəɚɕ ɔ 

ɗɑɎɚɕ ɖɚɜɚəɌɜəɚɕ ɝɞɎɚɜɚɖ.  ȹɌ ɛɚɗɟɣɑəəɚɘ 

ɔɓɚɍɜɌɒɑəɔɔ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɛɚ ɖɚɜɚɞ-

ɖɚɕ ɚɝɔ ɛɜɚɎɚɐɫɞ ɔɓɘɑɜɑəɔɑ ȻȺȬȶ (ɜɔɝ. 3).  

Choe J. ɔ ɝɚɌɎɞɚɜɧ [14] ɚɛɜɑɐɑɗɔɗɔ 

ɜɌɓəɚɝɞɨ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɔ ɔɓɘɑɜɑəɔɔ ȻȺȬȶ, 

ɛɚɗɟɣɑəəɧɡ ɝ ɛɚɘɚɥɨɪ ɉɡɚȶȯ ɔ ȶȾ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɞɫɒɑɗɧɘ ɌɚɜɞɌɗɨəɧɘ ɝɞɑəɚɓɚɘ, Ɍ 

ɞɌɖɒɑ ɚɍəɌɜɟɒɔɗɔ ɠɌɖɞɚɜɧ, ɚɖɌɓɧɎɌɪɥɔɑ 

Ɏɗɔɫəɔɑ əɌ Ɏɑɜɚɫɞəɟɪ ɛɚɏɜɑɤəɚɝɞɨ ɛɚɗɟɣɑə-

əɧɡ ɜɑɓɟɗɨɞɌɞɚɎ. Ȯ ɔɞɚɏɑ ɛɜɚɎɑɐɑəəɚɕ ɜɌɍɚ-

ɞɧ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɎɧɝɚɖɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒ-

ɐɟ ȻȺȬȶ, ɔɓɘɑɜɑəəɚɕ ɝ ɛɚɘɚɥɨɪ ȶȾ ɔ 

ɉɡɚȶȯ, ɚɐəɌɖɚ ɜɑɓɟɗɨɞɌɞɧ ȶȾ ɔɘɑɗɔ ɍɚɗɑɑ 

ɞɚɣəɧɕ ɡɌɜɌɖɞɑɜ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, 

ɣɞɚ ɛɚɎɧɤɑəəɌɫ ɘɌɝɝɌ ɞɑɗɌ ɛɌɢɔɑəɞɌ, ɚɝɚ-

ɍɑəəɚɝɞɔ ɜɌɝɛɚɗɚɒɑəɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ 

(ɚɍɟɝɗɚɎɗɔɎɌɪɥɔɑ ɝɗɚɒəɚɝɞɨ ɑɏɚ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ, ɝɎɫɓɌəəɚɕ ɝ ɟɝɞɌəɚɎɖɚɕ ȿȳ-ɐɌɞɣɔɖɌ), 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɖɗɌɛɌəɚɎ Ɍɚɜ-

ɞɧ ɔ ɜɌɓɘɑɜɧ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ ɔɏɜɌɪɞ ɝɟ-

ɥɑɝɞɎɑəəɟɪ ɜɚɗɨ Ɏ ɛɚɗɟɣɑəɔɔ ɘɑəɑɑ ɞɚɣəɧɡ 

ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɔ ɉɡɚȶȯ. Ȯ ɞɌɖɔɡ ɝɗɟɣɌɫɡ ɝɚɎ-

ɘɑɝɞəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ȶȾ ɔ ɉɡɚȶȯ ɐɗɫ ɚɢɑə-

ɖɔ ɞɫɒɑɝɞɔ ɌɚɜɞɌɗɨəɚɏɚ ɝɞɑəɚɓɌ ɘɚɒɑɞ ɓəɌ-

ɣɔɞɑɗɨəɚ ɟɗɟɣɤɔɞɨ ɐɚɝɞɚɎɑɜəɚɝɞɨ ɛɚɗɟɣɑə-

əɧɡ ɜɑɓɟɗɨɞɌɞɚɎ (ɜɔɝ. 4). 

ȶɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɖɌɗɨɢɔəɚɓɌ 

Ɍɚɜɞɧ ɔ ɌɚɜɞɌɗɨəɚ-ɖɗɌɛɌəəɚɏɚ ɖɚɘɛɗɑɖɝɌ 

ɘɑɞɚɐɚɘ ȶȾ ɔɘɑɑɞ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɛɜɔ ɚɍ-

ɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɌɚɜɞɌɗɨəɧɘ ɝɞɑəɚ-

ɓɚɘ. Ȯ ɘəɚɏɚɢɑəɞɜɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ T. 

Pawade ɔ ɝɚɌɎɞ. [15] ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɚ-

ɜɚɏɚɎɧɑ ɓəɌɣɑəɔɫ ɖɌɗɨɢɔəɚɓɌ ɌɚɜɞɌɗɨəɚɏɚ 

ɖɗɌɛɌəɌ (>1300 ɑɐ. ɐɗɫ ɒɑəɥɔə ɔ >2000 ɑɐ. 

ɐɗɫ ɘɟɒɣɔə) ɫɎɗɫɪɞɝɫ əɌɐɑɒəɧɘ ɘɌɜɖɑɜɚɘ 

ɞɫɒɑɗɚɏɚ ɌɚɜɞɌɗɨəɚɏɚ ɝɞɑəɚɓɌ. ȭɚɗɑɑ ɞɚɏɚ, 

ɍɧɗɚ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ, ɣɞɚ ɛɚɜɚɏɚɎɚɑ 

ɓəɌɣɑəɔɑ ɖɌɗɨɢɔɑɎɚɏɚ ɔəɐɑɖɝɌ ɫɎɗɫɑɞɝɫ əɑ-

ɓɌɎɔɝɔɘɧɘ ɛɜɑɐɔɖɞɚɜɚɘ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ 

ɖɗɔəɔɣɑɝɖɔɡ ɝɚɍɧɞɔɕ.   
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

 

ȼɔɝ. 3 ɏ (Fig. 3 d) 

ȼɔɝ. 3.   Ȯɧɍɚɜ ɛɗɚɝɖɚɝɞɔ ɜɑɖɚəɝɞɜɟɖɢɔɔ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ ɐɗɫ ɔɓɘɑɜɑəɔɫ ɛɗɚɥɌɐɔ ɚɞɎɑɜɝɞɔɫ 

ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. 

ȮɧɝɞɌɎɗɫɪɞ ɎɓɌɔɘəɚ ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɑ ɚɝɔ əɌ ɟɜɚɎəɑ ɝɞɎɚɜɚɖ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ: Ȭ ð ɠɜɚəɞɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ, ȭ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ȯ ð ɛɚɝɗɑɐɟɪɥɑɑ ɛɚɗɟɣɑəɔɑ ɔɓɚɍɜɌɒɑəɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɛɚ 

ɖɚɜɚɞɖɚɕ ɚɝɔ. ȯ ð ɖɚɜɚɞɖɌɫ ɚɝɨ, Ɏɧɐɑɗɑəɔɑ Ɏəɟɞɜɑəəɑɏɚ ɖɚəɞɟɜɌ ɝɞɎɚɜɚɖ ɝ ɛɚɘɚɥɨɪ ɔəɝɞɜɟɘɑəɞɌ ROI ɝ 

ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ ɜɌɝɣɑɞɚɘ ɛɗɚɥɌɐɔ ɚɞɎɑɜɝɞɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ.   

Fig. 3.    Selection of the reconstruction plane of the CT images to measu re the aortic valve area.  

Mutually perpendicular axes at the level of the aortic valve leaflets are exposed: A ð frontal plane, B ð sagittal 

plane, C ð subsequent imaging of the aortic valve along the short axis, D ð short axis, selection of the inner 

cont our of the flaps using the ROI tool with automatic calculation of the aortic valve orifice area. . 
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ȻɚɫɎɗɫɑɞɝɫ Ɏɝɑ ɍɚɗɨɤɑ ɐɚɖɌɓɌɞɑɗɨɝɞɎ 

ɞɚɏɚ, ɣɞɚ əɌɗɔɣɔɑ, ɝɞɑɛɑəɨ ɔ ɜɌɝɛɜɚɝɞɜɌəɑ-

əɔɑ ɖɌɗɨɢɔəɚɓɌ Ɏɐɚɗɨ ɌɚɜɞɌɗɨəɚ-ɖɗɌɛɌəəɚɏɚ 

ɖɚɘɛɗɑɖɝɌ ɔɗɔ çɓɚəɧ ɛɚɝɌɐɖɔè ɛɜɚɞɑɓɌ ɝɎɫ-

ɓɌəɧ ɝ ɔəɞɜɌ- ɔ ɛɚɝɞɛɜɚɢɑɐɟɜəɧɘɔ ɚɝɗɚɒ-

əɑəɔɫɘɔ, ɎɖɗɪɣɌɫ ɛɌɜɌɛɜɚɞɑɓəɟɪ ɜɑɏɟɜɏɔ-

ɞɌɢɔɪ, əɌɜɟɤɑəɔɫ ɛɜɚɎɚɐɔɘɚɝɞɔ, əɑɌɐɑɖ-

ɎɌɞəɚɑ ɜɌɝɤɔɜɑəɔɑ ɍɌɗɗɚəɌ ɔ ɛɚɝɗɑɐɟɪɥɟɪ 

ɘɔɏɜɌɢɔɪ ɛɜɚɞɑɓɌ, Ɍ ɞɌɖɒɑ ɝɘɑɥɑəɔɑ əɌ-

ɞɔɎəɧɡ ɝɞɎɚɜɚɖ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɝ ɛɚ-

ɝɗɑɐɟɪɥɑɕ ɚɖɖɗɪɓɔɑɕ ɟɝɞɨɑɎ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ [16]. ȶɜɚɘɑ ɩɞɚɏɚ, ɚɝɚɍɚɑ ɎəɔɘɌəɔɑ 

ɟɐɑɗɫɑɞɝɫ ɛɚɔɝɖɟ ɛɜɑɐɔɖɞɚɜɚɎ ɘɌɝɝɔɎəɧɡ 

ɖɜɚɎɚɞɑɣɑəɔɕ ɛɚɝɗɑ ɛɜɚɢɑɐɟɜɧ ȾȴȬȶ. Ȯ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ Felix-Oliveira A. ɍɧɗɚ ɛɚɖɌɓɌəɚ, 

ɣɞɚ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɔ 

ɔɗɑɚɠɑɘɚɜɌɗɨəɚɏɚ ɖɌɗɨɢɔɑɎɚɏɚ ɔəɐɑɖɝɌ ɫɎ-

ɗɫɪɞɝɫ əɑɓɌɎɔɝɔɘɧɘɔ ɛɜɑɐɔɖɞɚɜɌɘɔ ɔəɞɜɌ-

ɚɛɑɜɌɢɔɚəəɧɡ ɔ ɜɌəəɔɡ ɛɚɝɞɚɛɑɜɌɢɔɚəəɧɡ 

ɖɜɚɎɚɞɑɣɑəɔɕ [17]. ɉɞɔ ɛɚɖɌɓɌɞɑɗɔ ɘɚɏɟɞ 

ɍɧɞɨ ɔəɞɑɏɜɔɜɚɎɌəɧ Ɏ ɚɢɑəɖɟ ɝɞɜɌɞɔɠɔɖɌ-

ɢɔɔ ɜɔɝɖɌ ɔ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɛɜɔ ɛɗɌəɔɜɚɎɌ-

əɔɔ ȾȴȬȶ ɞɜɌəɝɠɑɘɚɜɌɗɨəɧɘ ɐɚɝɞɟɛɚɘ.  

ȳɌɖɗɪɣɑəɔɑ. 

 

ȺɝəɚɎəɚɕ ɓɌɐɌɣɑɕ ȶȾ ɛɜɔ ɛɗɌəɔɜɚɎɌ-

əɔɔ ȾȴȬȶ ɫɎɗɫɑɞɝɫ ɞɚɣəɚɑ ɔɓɘɑɜɑəɔɑ ɜɌɓɘɑ-

ɜɚɎ ɖɚɜəɫ Ɍɚɜɞɧ ɐɗɫ ɎɧɍɚɜɌ ɛɜɚɞɑɓɌ ɝ ɚɛɞɔ-

ɘɌɗɨəɧɘɔ ɐɗɫ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ ɛɌɜɌɘɑɞ-

ɜɌɘɔ. 

ȺɢɑəɖɌ ɏɑɚɘɑɞɜɔɔ ɌɚɜɞɌɗɨəɚ-

ɖɗɌɛɌəəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɐɚɗɒəɌ ɛɜɚɎɚɐɔɞɝɫ Ɏ 

ɠɌɓɟ ɝɔɝɞɚɗɧ ɛɜɔ ɘɌɖɝɔɘɌɗɨəɚɘ ɜɌɝɞɫɒɑəɔɔ 

ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ.  Ȱɗɫ ɝɞɌəɐɌɜɞɔɓɌɢɔɔ ɔɓ-

ɘɑɜɑəɔɕ ɔ ɝɚɖɜɌɥɑəɔɫ Ɏɜɑɘɑəɔ ɛɚɝɞɚɍɜɌ-

ɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ 

ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɚɑ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑ-

əɔɑ.   

ȶɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɝɞɑɛɑəɔ Ɍɚɜ-

ɞɌɗɨəɚɏɚ ɔ ɔɗɑɚɠɑɘɚɜɌɗɨəɚɏɚ ɖɌɗɨɢɔəɚɓɌ ɘɑ-

ɞɚɐɚɘ ȶȾ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɚɐɔɞɨ ɝɞɜɌɞɔɠɔɖɌ-

ɢɔɪ ɜɔɝɖɌ ɔəɞɜɌ- ɔ ɛɚɝɞɛɜɚɢɑɐɟɜəɧɡ 

ɚɝɗɚɒəɑəɔɕ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ȾȴȬȶ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 c ) 

ȼɔɝ. 4.    Ȼɜɔɘɑɜ ɔɓɘɑɜɑəɔɫ ɛɗɚɥɌɐɔ ɚɞɎɑɜɝɞɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɝ ɛɚɘɚɥɨɪ ɉɡɚ-ȶȯ (Ȭ) 

ɔ ȶȾ (ȭ, Ȯ) ɟ ɘɟɒɣɔəɧ 74 ɗɑɞ ɝ ɞɫɒɑɗɧɘ ɌɚɜɞɌɗɨəɧɘ ɝɞɑəɚɓɚɘ [14]. 

ȻȺȬȶ ð ɛɗɚɥɌɐɨ ɚɞɎɑɜɝɞɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ȻȺȬȶȶȾɛɗɌəð ȶȾ ɛɗɌəɔɘɑɞɜɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ.  

Fig. 4.   An example of measuring the area of the aortic valve opening using echocardiography (A ) 

and CT (B, Ƚ) in a 74-year -old male who diagnosed with severe stenosis of aortic valve [14] . 

AVA ð aortic valve area; AVA CTplani ð ȽȾ planimetry of aortic valve area. 
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ȶȷȴȹȴɃȱȽȶȴȵ ȽȷȿɃȬȵ ȺȽȾȱȺȸȴȱȷȴȾȬ ɃȱȷɊȽȾȹȺ-ȷȴɂȱȮȺȵ  

ȺȭȷȬȽȾȴ ȿ ȻȬɂȴȱȹȾȬ Ƚ COVID-19 

 

Кириленко Н.А.1,3, Зяблова Е.И.2,3, Агурина Н.В.2,3, Воронова И.Г.2,3 
 

1 ð ȯȭȿȳ çȽɛɑɢɔɌɗɔɓɔɜɚɎɌəəɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɔəɠɑɖɢɔɚəəɌɫ ɍɚɗɨəɔɢɌè ȸȳ ȶɜɌɝəɚɐɌɜɝɖɚɏɚ ɖɜɌɫ. ɏ. ȶɜɌɝəɚɐɌɜ, ȼɚɝɝɔɫ. 

2 ð ȯȭȿȳ çȹɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔəɝɞɔɞɟɞ ð ȶɜɌɑɎɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ ʈ 1 ɔɘ. ɛɜɚɠ. Ƚ.Ȯ. ȺɣɌɛɚɎɝɖɚɏɚè ȸȳ  

ȶɜɌɝəɚɐɌɜɝɖɚɏɚ ɖɜɌɫ. ɏ. ȶɜɌɝəɚɐɌɜ, ȼɚɝɝɔɫ. 

3 ð ȶɟɍɌəɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ. ɏ. ȶɜɌɝəɚɐɌɜ, ȼɚɝɝɔɫ. 

 

əɌɗɔɓ ɖɗɔəɔɣɑɝɖɚɏɚ ɝɗɟɣɌɫ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ, ɚɝɗɚɒəɔɎɤɑɕɝɫ ɛɜɔɝɚ-

ɑɐɔəɑəɔɑɘ ɏɜɔɍɖɚɎɚɏɚ ɌɏɑəɞɌ Aspergillus, ɛɜɚɞɑɖɌɎɤɑɏɚ ɝ ɛɚɜɌɒɑəɔɑɘ ɚɜɏɌəɚɎ ɐɧɡɌ-

əɔɫ ɔ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ, ɐɑɘɚəɝɞɜɔɜɟɑɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȶɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɛɌɢɔɑəɞɌ, 62 ɗɑɞ, ɝ ɒɌɗɚɍɌɘɔ əɌ ɝɗɌɍɚɝɞɨ, 

əɑɐɚɘɚɏɌəɔɑ, ɝɟɡɚɕ ɖɌɤɑɗɨ ɔ ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɟɡɟɐɤɑəɔɑɘ ɝɚɝɞɚɫəɔɫ, 

ɛɚɞɜɑɍɚɎɌɎɤɑɏɚ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ Ɏ ɔəɠɑɖɢɔɚəəɟɪ ɍɚɗɨəɔɢɟ. Ȼɚ ɐɌəəɧɘ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ ɎɧɫɎɗɑəɌ ɛɚɗɔɝɑɏɘɑəɞɌɜəɌɫ ɐɑɝɞɜɟɖɞɔɎəɌɫ ɛəɑɎɘɚəɔɫ, Ɍ ɞɌɖɒɑ ɚɝɞɑɚɘɔɑɗɔɞ ɖɚɝɞɑɕ ɗɔ-

ɢɑɎɚɏɚ ɝɖɑɗɑɞɌ. 

ȼɑɓɟɗɨɞɌɞɧ. ȰɔɌɏəɚɓ Ɍɝɛɑɜɏɔɗɗɑɓəɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɛɜɑɐɛɚɗɚ-

ɒɑə əɌ ɚɝəɚɎɑ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɝ ɔɓɘɑəɑəɔɫɘɔ Ɏ ɗɑɏɖɔɡ) ɔ 

ɛɚɐɞɎɑɜɒɐɑə ɔɝɝɗɑɐɚɎɌəɔɑɘ ɍɔɚɘɌɞɑɜɔɌɗɌ. Ȯ ɔəɠɑɖɢɔɚəəɚɕ ɍɚɗɨəɔɢɑ ɛɌɢɔɑəɞ ɛɚɗɟɣɌɗ Ɍəɞɔ-

ɍɌɖɞɑɜɔɌɗɨəɟɪ, ɛɜɚɞɔɎɚɏɜɔɍɖɚɎɟɪ ɞɑɜɌɛɔɪ ɔ ɍɧɗ ɎɧɛɔɝɌə ɝ ɟɗɟɣɤɑəɔɑɘ ɛɚ ɚɝəɚɎəɚɘɟ ɓɌɍɚɗɑ-

ɎɌəɔɪ (əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ COVID-19, ɚɝɗɚɒəɔɎɤɑɕɝɫ ɛɚɗɔɝɑɏɘɑəɞɌɜəɚɕ ɐɑ-

ɝɞɜɟɖɞɔɎəɚɕ ɛəɑɎɘɚəɔɑɕ) ɝ ɜɑɖɚɘɑəɐɌɢɔɑɕ ɐɌɗɨəɑɕɤɑɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ Ɏ ɟɝɗɚɎɔɫɡ ɝɞɌ-

ɢɔɚəɌɜɌ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ. Ȯ ɚɞɐɑɗɑəɔɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ ɍɚɗɨəɔɢɧ ɝɖɚ-

ɜɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɚɛɑɜɌɢɔɫ Ɏ Ɏɔɐɑ ɜɑɓɑɖɢɔɔ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ.  

Ⱥɍɝɟɒɐɑəɔɑ. ȶɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ COVID-19 ɘɚɒɑɞ ɛɜɚɞɑɖɌɞɨ ɝ ɜɌɓɗɔɣəɧɘɔ 

ɚɝɗɚɒəɑəɔɫɘɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɞɌɖɔɘɔ ɜɑɐɖɔɘɔ, ɖɌɖ ɚɝɞɑɚɘɔɑɗɔɞ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ, ɎɧɓɎɌə-

əɧɕ Aspergillus. Ȯ ɟɝɞɌəɚɎɗɑəɔɔ ɐɔɌɏəɚɓɌ, ɛɚɘɔɘɚ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɝɘɚɞɜɌ, ɖɗɪɣɑɎɟɪ ɜɚɗɨ ɔɏɜɌɑɞ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, Ɍ ɞɌɖɒɑ ɏɔɝɞɚɗɚɏɔɣɑɝɖɌɫ ɎɑɜɔɠɔɖɌɢɔɫ. 

ȳɌɖɗɪɣɑəɔɑ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɑɚɘɔɑɗɔɞɚɘ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, ɖɚɞɚɜɧɕ ɛɚɓɎɚɗɫɑɞ ɟɞɚɣəɔɞɨ 

ɗɚɖɌɗɔɓɌɢɔɪ, ɞɫɒɑɝɞɨ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɛɚɜɌɒɑəɔɫ, ɣɞɚ Ɏɗɔɫɑɞ əɌ ɐɌɗɨəɑɕɤɟɪ ɞɌɖɞɔɖɟ 

Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɌ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: COVID -19, Ɍɝɛɑɜɏɔɗɗɑɓ, ɚɝɗɚɒəɑəɔɑ, ɚɝɞɑɚɘɔɑɗɔɞ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑ-

ɗɑɞɌ. 
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A CLINICAL CASE OF OSTEOMYELITIS OF THE MAXILLOFACIAL REGION IN A PATIENT 

WITH COVID-19 

 

Kirilenko N.A.1,3, Zyablova E.I.2,3, Agurina N.V.2,3, Voronova I.G.2,3 

 
1 ð Specialized Clinical Infectious Hospital.  

2 ð Scient ific Research Institute ð S.V. Ochapovskiy Krasnodar Regional Clinical Hospital Number 1.  

3 ð Kuban State Medical University. Krasnodar, Russia.  

 

nalysis of a clinical case of a new coronavirus infection, complicated by the spread of the 

fungal agent Asp ergillus, which occurs with damage to the respiratory organs and bones of 

the facial skeleton, which is associated with the diagnostic capabilities of computed tomog-

raphy.  

Materials and methods.  A clinical case of a 62 -year -old patient with complaints of w eakness, 

malaise, dry cough and fever, followed by follow -up of a condition that required hospitalization in an 

infectious diseases hospital. Computed tomography revealed polysegmental destructive pneumonia, 

as well as osteomyelitis of the facial bones.  

Results.  The diagnosis of Aspergillus osteomyelitis of the facial bones was suggested on the 

basis of computed tomography data (together with changes in the lungs) and confirmed by examina-

tion of biomaterial. In the infectious diseases hospital, the patient received antibacterial and antifun-

gal therapy and was discharged with improvement in the underlying disease (new coronavirus infec-

tion COVID -19, complicated by polysegmental destructive pneumonia) with a recommendation for 

further surgical treatment in a m axillofacial surgery hospital. In the department of maxillofacial sur-

gery of the emergency hospital, an operation was performed in the form of resection of the facial 

skeleton bones.  

Discussion.  Coronavirus infection COVID -19 can occur with various complic ations, including 

such rare ones as osteomyelitis of the facial bones caused by Aspergillus. While establishing a diag-

nosis, in addition to clinical examination, computed tomography plays a key role, as well as histolog-

ical verification.  

Conclusion.  Comput ed tomography is a highly informative diagnostic method for patients with 

osteomyelitis of the maxillofacial region, which makes it possible to clarify the location, severity and 

extent of the lesion which affects further patient management tactics.  
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oronaviridae ð ɩɞɚ ɝɑɘɑɕɝɞɎɚ ȼȹȶ-

ɎɔɜɟɝɚɎ, ɖɚɞɚɜɚɑ ɝ 2019 ɏɚɐɌ ɛɜɔ-

Ɏɗɑɖɗɚ ɎəɔɘɌəɔɑ ɩɛɔɐɑɘɔɚɗɚɏɚɎ, 

ɘɔɖɜɚɍɔɚɗɚɏɚɎ, ɖɗɔəɔɢɔɝɞɚɎ ɔ ɛɚ-

ɗɔɞɔɖɚɎ Ɏɚ Ɏɝɑɘ ɘɔɜɑ ɔ ɚɖɌɓɌɗɚ 

ɚɏɜɚɘəɚɑ Ɏɗɔɫəɔɑ əɌ ɘɔɜɚɎɟɪ ɩɖɚəɚɘɔɖɟ ɔ 

ɛɚɎɝɑɐəɑɎəɟɪ ɒɔɓəɨ, Ɍ ɞɌɖɒɑ əɑɍɧɎɌɗɟɪ 

əɌɏɜɟɓɖɟ əɌ ɝɔɝɞɑɘɟ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ. ȳɌɍɚ-

ɗɑɎɌəɔɑ, ɎɧɓɧɎɌɑɘɚɑ ɐɌəəɧɘ Ɏɚɓɍɟɐɔɞɑɗɑɘ, 

ɔɘɑɑɞ ɤɔɜɚɖɔɕ ɝɛɑɖɞɜ ɛɜɚɫɎɗɑəɔɕ, ɖɚɞɚɜɧɑ 

ɘɚɏɟɞ ɎɌɜɨɔɜɚɎɌɞɨɝɫ ɚɞ ɍɑɝɝɔɘɛɞɚɘəɚɏɚ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɐɚ ɝɘɑɜɞɑɗɨəɧɡ ɔɝɡɚɐɚɎ. Ɂɚɞɫ 

ɍɚɗɨɤɔəɝɞɎɚ ɝɗɟɣɌɑɎ ɛɜɚɞɑɖɌɪɞ Ɏ ɗɑɏɖɚɕ 

ɠɚɜɘɑ, Ɏ 5% ɝɗɟɣɌɑɎ ɘɚɒɑɞ ɜɌɓɎɔɞɨɝɫ ɞɫɒɑ-

ɗɚɑ ɓɌɍɚɗɑɎɌəɔɑ, ɛɜɔɎɚɐɫɥɑɑ ɖ ɛɚɎɜɑɒɐɑəɔɪ 

əɑɝɖɚɗɨɖɔɡ ɚɜɏɌəɚɎ [1]. 

Ȱɚ ɛɚɫɎɗɑəɔɫ Ɏ 2019 ɏɚɐɟ COVID-19 

əɔɞɣɌɞɧɑ ɏɜɔɍɧ ɜɚɐɌ Aspergillus, ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɑ ɛɚ Ɏɝɑɘɟ ɘɔɜɟ, ɝɣɔɞɌɗɔɝɨ ɜɑɐɖɚɕ 

ɛɜɔɣɔəɚɕ ɔəɎɌɓɔɎəɚɏɚ ɌɝɛɑɜɏɔɗɗɑɓɌ ɗɑɏɖɔɡ, 

ɎɝɞɜɑɣɌɪɥɑɕɝɫ Ɏ ɚɝəɚɎəɚɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɚɝɗɌɍɗɑəəɧɘ ɔɘɘɟəɔɞɑɞɚɘ (0,2%).  Ȯ əɌɝɞɚ-

ɫɥɑɑ Ɏɜɑɘɫ ɝɣɔɞɌɑɞɝɫ, ɣɞɚ ɚəɔ ɫɎɗɫɪɞɝɫ ɚɝ-

əɚɎəɚɕ ɛɜɔɣɔəɚɕ ɞɌɖɔɡ ɚɛɌɝəɧɡ ɐɗɫ ɒɔɓəɔ 

ɔəɎɌɓɔɎəɧɡ ɏɜɔɍɖɚɎɧɡ ɔəɠɑɖɢɔɕ, ɖɌɖ 

ɛəɑɎɘɚəɔɫ ɔ ɝɔəɟɝɔɞ, ɟ ɛɌɢɔɑəɞɚɎ ɝ COVID-

Ȭ 
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19, ɚɝɚɍɑəəɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɠɌɖɞɚɜɌɘɔ ɜɔɝ-

ɖɌ, ɎɖɗɪɣɌɫ ɐɗɔɞɑɗɨəɟɪ əɑɕɞɜɚɛɑəɔɪ [2]. 

Ȱɗɫ ɎɧɫɎɗɑəɔɫ ɔ ɚɢɑəɖɔ ɡɌɜɌɖɞɑɜɌ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɛɜɔ ɖɚɜɚəɌɎɔɜɟɝ-

əɚɕ ɔəɠɑɖɢɔɔ SARS-CoV-2 Ɏ ɗɑɏɖɔɡ ɔ ɐɜɟɏɔɡ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɗɌɝɞɫɡ əɑɚɍɡɚɐɔɘɧ əɑ 

ɞɚɗɨɖɚ ɖɗɔəɔɣɑɝɖɔɑ ɔ ɗɌɍɚɜɌɞɚɜəɧɑ ɐɌəəɧɑ, 

əɚ ɞɌɖɒɑ ɖɚɘɛɗɑɖɝəɚɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ 

ɚɍɝɗɑɐɚɎɌəɔɑ ð ɛɑɜɎɔɣəɚɑ ɔ ɐɔəɌɘɔɣɑɝɖɚɑ. 

Ⱥɝɚɍɚɑ ɓəɌɣɑəɔɑ ɔɘɑɑɞ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ, ɎɡɚɐɫɥɌɫ Ɏ ɚɍɫɓɌɞɑɗɨəɧɕ ɝɞɌəɐɌɜɞ 

ɚɍɝɗɑɐɚɎɌəɔɫ [3]. 

ȶɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ. 

ȻɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ 

ɚɝɞɜɚɏɚ ɜɌɓɎɔɞɔɫ ɔəɎɌɓɔɎəɚɏɚ ɌɝɛɑɜɏɔɗɗɑɓɌ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɟ ɛɌɢɔɑəɞɌ ɝ ɛɚɐ-

ɞɎɑɜɒɐɑəəɚɕ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖ-

ɢɔɑɕ ɍɑɓ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɔəɎɌɓɔɎ-

əɚɏɚ ɌɝɛɑɜɏɔɗɗɑɓɌ. 

ȻɌɢɔɑəɞ ȶ., 62 ɗɑɞ, ɛɚɝɞɟɛɔɗ Ɏ ɚɞɐɑɗɑ-

əɔɑ ɔəɞɑəɝɔɎəɚɕ ɞɑɜɌɛɔɔ ɖɜɌɑɎɚɕ ɔəɠɑɖɢɔ-

ɚəəɚɕ ɍɚɗɨəɔɢɧ ɝ ɒɌɗɚɍɌɘɔ əɌ ɚɍɥɟɪ ɝɗɌ-

ɍɚɝɞɨ, ɝɟɡɚɕ ɖɌɤɑɗɨ, ɞɑɘɛɑɜɌɞɟɜɟ ɐɚ 39ÁȽ, 

ɎɧɜɌɒɑəəɟɪ ɚɐɧɤɖɟ. ȴɓ ɌəɌɘəɑɓɌ ɔɓɎɑɝɞəɚ, 

ɣɞɚ ɍɚɗɑə Ɏ ɞɑɣɑəɔɑ 14 ɐəɑɕ, ɓɌɍɚɗɑɗ ɚɝɞɜɚ, 

ɛɜɑɐɦɫɎɗɫɗ ɒɌɗɚɍɧ əɌ ɝɗɌɍɚɝɞɨ, əɑɐɚɘɚɏɌ-

əɔɑ, ɝɟɡɚɕ ɖɌɤɑɗɨ, ɞɑɘɛɑɜɌɞɟɜɟ ɐɚ 37,4ÁȽ. 

ȸɌɓɚɖ ɔɓ ɜɚɞɚɏɗɚɞɖɔ əɌ SARS-CoV-2 ɐɌɗ ɛɚ-

ɗɚɒɔɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ, ɛɚɐɞɎɑɜɒɐɑəɌ əɚɎɌɫ 

ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ. ȹɑɝɘɚɞɜɫ əɌ 

ɛɜɚɎɚɐɔɘɚɑ ɝɔɘɛɞɚɘɌɞɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ Ɏ Ɍɘ-

ɍɟɗɌɞɚɜəɧɡ ɟɝɗɚɎɔɫɡ, Ɍ ɓɌɞɑɘ Ɏ ɟɝɗɚɎɔɫɡ 

ɝɞɌɢɔɚəɌɜɌ ɛɚ ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ ð ɏɚɜɘɚ-

əɌɗɨəɟɪ, ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɟɪ ɔ ɛɜɚɞɔɎɚɎɔ-

ɜɟɝəɟɪ ɞɑɜɌɛɔɪ ð Ɍɝɞɑəɔɣɑɝɖɔɕ ɔ ɜɑɝɛɔɜɌ-

ɞɚɜəɧɕ ɝɔəɐɜɚɘɧ əɌɜɌɝɞɌɗɔ Ɏ ɐɔəɌɘɔɖɑ, 

ɣɞɚ ɛɚɞɜɑɍɚɎɌɗɚ ɛɑɜɑɎɚɐɌ Ɏ ɝɞɌɢɔɚəɌɜ ɖɜɌɑ-

Ɏɚɕ ɔəɠɑɖɢɔɚəəɚɕ ɍɚɗɨəɔɢɧ. 

ȽɌɡɌɜəɧɕ ɐɔɌɍɑɞ, ɞɟɍɑɜɖɟɗɑɓ, Ɏɔɜɟɝ-

əɧɕ ɏɑɛɌɞɔɞ, ɔəɠɑɖɢɔɪ ɎɔɜɟɝɌ ɔɘɘɟəɚɐɑ-

ɠɔɢɔɞɌ ɣɑɗɚɎɑɖɌ Ɏ ɌəɌɘəɑɓɑ ɛɌɢɔɑəɞ ɚɞɜɔ-

ɢɌɑɞ.  

ȺɍɦɑɖɞɔɎəɚ: ɞɑɘɛɑɜɌɞɟɜɌ ɞɑɗɌ 39ÁȽ, 

ɝɚɝɞɚɫəɔɑ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ ð ɞɫɒɑɗɚɑ, ɝɚ-

ɓəɌəɔɑ ɫɝəɚɑ, ɛɚɗɚɒɑəɔɑ ɌɖɞɔɎəɚɑ. ȶɚɒɌ 

ɍɗɑɐəɌɫ, ɎɧɝɧɛɌəɔɔ↑ əɑɞ, ɎɗɌɒəɚɝɞɨ ɚɍɧɣ-

əɌɫ. Ȼɑɜɔɠɑɜɔɣɑɝɖɔɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ 

əɑ ɟɎɑɗɔɣɑəɧ. ɃɌɝɞɚɞɌ ɐɧɡɌɞɑɗɨəɧɡ ɐɎɔɒɑ-

əɔɔ↑ ð 22 Ɏ ɘɔəɟɞɟ, əɌɝɧɥɑəɔɑ ɌɜɞɑɜɔɌɗɨəɚɔ↑ 

ɖɜɚɎɔ ɖɔɝɗɚɜɚɐɚɘ ɝəɔɒɑəɚ ɐɚ 90%. Ȼɟɗɨɝ 

ɍɧɗ ɟɣɌɥɑəəɧɘ ð ɐɚ 90 Ɏ ɘɔəɟɞɟ. Ȭɜɞɑɜɔ-

Ɍɗɨəɚɑ ɐɌɎɗɑəɔɑ ɝɚɝɞɌɎɗɫɗɚ 130/60 ɘɘ ɜɞ. 

ɝɞ. ȷɌɍɚɜɌɞɚɜəɧɑ ɐɌəəɧɑ: ɗɑɕɖɚɢɔɞɚɓ, 

əɑɕɞɜɚɠɔɗɑɓ, Ƚ-ɜɑɌɖɞɔɎəɧɕ ɍɑɗɚɖ ð 138.  

Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɖɚɘ-

ɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɗɑɏɚɣəɚɑ ɚɖəɚ. 

Ɍ, ɍ ð Ɏ Ƚ3 ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɔ Ƚ2, Ƚ3 ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɝ ɛɚɗɚɝɞɫɘɔ 

ɐɑɝɞɜɟɖɢɔɔ (ɝɞɜɑɗɖɔ), Ɏ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɔ ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ Ɏɑɜɡəɔɡ ɐɚɗɑɕ ɚɍɚɔɡ ɗɑɏɖɔɡ ɚɛɜɑɐɑɗɫ-

ɪɞɝɫ ɚɍɤɔɜəɧɑ ɟɣɌɝɞɖɔ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɔ↑ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, ɜɑɞɔɖɟɗɫɜəɧɑ ɔɓ-

ɘɑəɑəɔɫ..  

Fig. 1.   CT scan of the chest, axial section, lun g window.  

Ɍ, b ð in S3 of the left lung and S2,3 of the right lung there are areas of consolidation of lung tissue with de-

struction cavities (arrows); in the subpleural and central parts of the upper lobes of both lungs extensive are-

as of interstitial infi ltration of the òground glassó opacity and reticular changes are determined. 
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ɖɗɑɞɖɔ (ɜɔɝ. 1). Ȯ ɛɌɜɑəɡɔɘɑ ɚɍɚɔɡ ɗɑɏɖɔɡ, 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɟɍɛɗɑɎɜɌɗɨəɚ ɔ Ɏ ɢɑə-

ɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ, ɎɧɫɎɗɫɪɞɝɫ ɟɣɌɝɞɖɔ ɔə-

ɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ  ɗɑɏɚɣəɚɕ 

ɞɖɌəɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, Ɏ Ɏɑɜɡəɔɡ 

ɐɚɗɫɡ ɚɍɚɔɡ ɗɑɏɖɔɡ ɚɛɜɑɐɑɗɫɪɞɝɫ  ɟɣɌɝɞɖɔ  

ɖɚəɝɚɗɔɐɌɢɔɔ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ɐɚ 1,5 

ɝɘ Ɏ ɗɑɎɚɘ ɗɑɏɖɚɘ ɔ 4,0 ɝɘ Ɏ ɛɜɌɎɚɘ ɗɑɏɖɚɘ, 

ɝ ɘɑɗɖɔɘɔ, ɐɚ 10 ɘɘ, ɛɚɗɚɝɞɫɘɔ ɐɑɝɞɜɟɖɢɔɔ. 

Ⱥɍɦɑɘ ɛɚɜɌɒɑəɔɫ ɛɌɜɑəɡɔɘɧ ɚɍɚɔɡ ɗɑɏɖɔɡ 

ɝɚɝɞɌɎɔɗ 75%. ȻɜɚɝɎɑɞɧ ɞɜɌɡɑɔ ɔ ɖɜɟɛəɧɡ 

ɍɜɚəɡɚɎ ɝɎɚɍɚɐəɧ. Ȳɔɐɖɚɝɞɔ Ɏ ɛɗɑɎɜɌɗɨəɧɡ 

ɛɚɗɚɝɞɫɡ, ɛɑɜɔɖɌɜɐɑ əɑ ɎɧɫɎɗɑəɚ. ȿɎɑɗɔɣɑə-

əɧɡ Ɏəɟɞɜɔɏɜɟɐəɧɡ ɔ ɛɚɐɘɧɤɑɣəɧɡ ɗɔɘɠɚ-

ɟɓɗɚɎ əɑɞ. ȳɌɖɗɪɣɑəɔɑ: ȶȾ-ɖɌɜɞɔəɌ ɐɎɟɝɞɚ-

ɜɚəəɑɔ↑ ɛɚɗɔɝɑɏɘɑəɞɌɜəɚɔ↑ ɐɑɝɞɜɟɖɞɔɎəɚɕ 

ɛəɑɎɘɚəɔɔ ɝɘɑɤɌəəɚɏɚ ɏɑəɑɓɌ (Ɏɔɜɟɝəɚɕ ɔ 

ɍɌɖɞɑɜɔɌɗɨəɚɕ ɩɞɔɚɗɚɏɔɔ), ɝɞɑɛɑəɨ ɞɫɒɑɝɞɔ ð 

ȶȾ-3.  

Ȯ ɞɑɣɑəɔɑ ɛɚɝɗɑɐɟɪɥɔɡ 9 ɐəɑɕ ɛɜɚɎɚ-

ɐɔɗɌɝɨ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɌɫ ɞɑɜɌɛɔɫ, ɞɌɜɏɑɞ-

əɌɫ ɞɑɜɌɛɔɫ ɘɚəɚɖɗɚəɌɗɨəɧɘɔ ɌəɞɔɞɑɗɌɘɔ, 

ɔɘɑɪɥɔɑɝɫ ɫɎɗɑəɔɫ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɔ 2 ɝɞɑɛɑəɔ ɛɚɞɜɑɍɚɎɌɗɔ əɌɓəɌɣɑəɔɫ 

Ɏɧɝɚɖɚɛɚɞɚɣəɚɕ ɚɖɝɔɏɑəɚɞɑɜɌɛɔɔ ɛɚɞɚɖɚɘ 

60 -45 ɗ/ɘɔə.  

Ȼɜɔ ɖɚəɞɜɚɗɨəɚɕ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ əɌ 9-ɕ ɐɑəɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ (ɜɔɝ. 2) 

ɚɞɘɑɣɌɑɞɝɫ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ: əɌɜɌɝ-

ɞɌəɔɑ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ Ɏ Ɏɑɜɡ-

əɑɕ ɐɚɗɑ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ (Ƚ3) ɖɌɖ ɓɌ ɝɣɑɞ ɓɚə 

çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, ɞɌɖ ɔ ɚɍɦɑɘɌ ɖɚəɝɚɗɔɐɌ-

ɢɔɔ, ɟɎɑɗɔɣɔɗɔɝɨ ɜɌɓɘɑɜɧ ɔ ɖɚɗɔɣɑɝɞɎɚ ɛɚ-

ɗɚɝɞɑɕ ɐɑɝɞɜɟɖɢɔɔ (Ɏ Ɏɑɜɡəɔɡ ɐɚɗɫɡ ɚɍɚɔɡ 

ɗɑɏɖɔɡ). Ƚɞɑɛɑəɨ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ ð ȶȾ-4, 

ɚɍɦɑɘ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɝɚɝɞɌɎɔɗ 77%. 

Ȯ ɞɑɣɑəɔɑ ɛɚɝɗɑɐɟɪɥɔɡ 7 ɐəɑɕ ɝɚɝɞɚɫ-

əɔɑ ɛɌɢɔɑəɞɌ ɟɗɟɣɤɌɗɚɝɨ, ɛɚɞɜɑɍəɚɝɞɨ Ɏ 

ɖɔɝɗɚɜɚɐɑ ɝəɔɓɔɗɌɝɨ, Ɏɛɗɚɞɨ ɐɚ ɑɏɚ ɚɞɘɑəɧ. 

ȹɌ 18-ɑ ɝɟɞɖɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɛɌɢɔɑəɞ 

ɝɞɌɗ ɛɜɑɐɦɫɎɗɫɞɨ ɒɌɗɚɍɧ əɌ ɚəɑɘɑəɔɑ ɖɜɧɗɌ 

əɚɝɌ ɝɛɜɌɎɌ, Ɍ ɞɌɖɒɑ ɛɜɌɎɚɕ ɥɑɖɔ. ȻɜɚɎɑɐɑ-

əɌ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɚɖɚɗɚəɚɝɚɎɧɡ 

ɝɔəɟɝɚɎ (ɜɔɝ. 3): Ɏ ɚɍɚɔɡ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ 

ɝɔəɟɝɌɡ ɎɧɫɎɗɑəɚ əɑɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ 

ɛɜɔɝɞɑəɚɣəɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ, ɟɞɚɗɥɑəɌ ɝɗɔ-

ɓɔɝɞɌɫ ɛɜɌɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ, Ɏ 

ɑɏɚ ɛɑɜɑɐəɑɕ, əɔɒəɑɕ ɔ Ɏɑɜɡəɑɕ ɝɞɑəɖɌɡ, Ɍ 

ɞɌɖɒɑ Ɏ ɞɎɑɜɐɚɘ əɑɍɑ ɝɛɜɌɎɌ ɚɛɜɑɐɑɗɫɪɞɝɫ 

ɘɑɗɖɔɑ, ɐɚ 1-1,5 ɘɘ ɚɣɌɏɔ ɐɑɝɞɜɟɖɢɔɔ. ȿɞɚɗ-

ɥɑəɌ ɝɗɔɓɔɝɞɌɫ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɚɐɑɜɒɔɘɚɑ Ɏ 

ɖɗɑɞɖɌɡ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ ɝɛɜɌɎɌ. ȶɗɔ-

əɚɎɔɐəɧɕ ɔ ɗɚɍəɧɕ ɝɔəɟɝɧ Ɏɚɓɐɟɤəɧ. ȳɌ-

ɖɗɪɣɑəɔɑ: ȶȾ-ɛɜɔɓəɌɖɔ ɛɚɗɔɝɔəɟɝɔɞɌ, 

ɚɝɞɑɚɘɔɑɗɔɞɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ, ɞɎɑɜ-

ɐɚɏɚ əɑɍɌ ɝɛɜɌɎɌ. ȿɣɔɞɧɎɌɫ ɔɓɘɑəɑəɔɫ Ɏ 

ɗɑɏɖɔɡ ɔ ɛɜɔɓəɌɖɔ ɚɝɞɑɚɘɔɑɗɔɞɌ ɖɚɝɞɑɕ ɗɔ-

ɢɑɎɚɏɚ ɝɖɑɗɑɞɌ, ɜɑəɞɏɑəɚɗɚɏ Ɏ ɓɌɖɗɪɣɑəɔɔ 

ɚɞɜɌɓɔɗ Ɏɚɓɘɚɒəɚɝɞɨ ɏɜɔɍɖɚɎɚɕ ɩɞɔɚɗɚɏɔɔ 

ɛɜɚɢɑɝɝɌ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, ɍɚɗɨəɚɘɟ ɍɧɗɌ  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.  ȶɚəɞɜɚɗɨəɌɫ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ əɌ 9-ɕ ɐɑəɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝ-

ɖɚɝɞɨ, ɗɑɏɚɣəɚɑ ɚɖəɚ. 

Ɍ, ɍ ð ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɖɚəɝɚɗɔɐɌɢɔɔ Ɏ Ƚ3 ɚɍɚɔɡ ɗɑɏɖɔɡ, ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɚɎ ɛɚɗɚɝɞɑɕ ɐɑɝɞɜɟɖɢɔɔ 

(ɝɞɜɑɗɖɔ).  

Fig. 2.   Control CT scan of the chest on the 9th day of the hospital stay. Axial  section, lung window.  

a, b ð an increase in the volume of consolidation in S3 of both lungs, an increase in size of the destruction 

cavities (arrows).  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY 

| www.rejr.ru | REJR. 2023; 13(4):110-119       DOI: 10.21569/2222-7415-2023-13-4-110-119                    114 
 

 

 

 

 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

 

ȼɔɝ. 3 ɏ (Fig. 3 d) 

ȼɔɝ. 3.    ȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, 18-ɕ ɐɑəɨ ɛɜɑɍɧɎɌəɔɫ Ɏ ɝɞɌɢɔɚəɌɜɑ.   

Ɍ, Ɏ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ; Ɏ ɚɍɚɔɡ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɌɡ ɚɞɘɑɣɌɑɞɝɫ ɛɜɔɝɞɑəɚɣəɚɑ ɝɚɐɑɜɒɔɘɚɑ, 

ɟɞɚɗɥɑəɌ ɝɗɔɓɔɝɞɌɫ ɛɜɌɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ, ɚɛɜɑɐɑɗɫɪɞɝɫ ɚɣɌɏɔ ɐɑɝɞɜɟɖɢɔɔ Ɏ əɔɒəɑɕ ɔ ɛɑ-

ɜɑɐəɑɕ ɝɞɑəɖɌɡ ɛɜɌɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ (ɝɞɜɑɗɖɔ). 

ɍ ð ɖɚɜɚəɌɗɨəɧɕ ɝɜɑɓ; ɐɑɠɑɖɞ Ɏ ɛɜɌɎɧɡ ɚɞɐɑɗɌɡ ɞɎɑɜɐɚɏɚ əɑɍɌ ɐɚ 1,5 ɘɘ (ɝɞɜɑɗɖɌ). 

ɏ ð 3D -ɜɑɖɚəɝɞɜɟɖɢɔɫ; ɚɣɌɏɔ ɐɑɝɞɜɟɖɢɔɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ɛɜɌɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ. 

Fig. 3.     CT scan of the paranasal sinuses, 18th day of the hospital stay.  

a, c ð axial section; parietal content is noted in both maxillary sinuses, the mucous membrane of the right 

maxillary sinus is thickened , foci of destruction are identified in the lower and anterior walls of the right max-

illary sinus (arrows).  

b ð coronal section; defect in the right parts of the hard palate up to 1.5 mm (arrow).  

d ð 3D reconstruction; foci of destruction of the anterior w all of the right maxillary sinus.  

 

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.     ȶɚəɞɜɚɗɨəɌɫ ȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ.    

Ɍ, Ɏ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ; ɚɞɜɔɢɌɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɖɚɝɞəɧɡ ɝɞɑəɚɖ ɛɜɌɎɚ-

ɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ (ɐɗɔəəɌ ɝɞɜɑɗɖɌ), ɛɚɫɎɗɑəɔɑ ɐɑɝɞɜɟɖɢɔɔ ɐɟɏɔ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ ɝɛɜɌɎɌ (ɖɚ-

ɜɚɞɖɌɫ ɝɞɜɑɗɖɌ), ɝɞɑəɚɖ əɚɝɚɝɗɑɓəɚɏɚ ɖɌəɌɗɌ.   

ɍ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ; ɟɎɑɗɔɣɑəɔɑ ɛɜɚɞɫɒɑəəɚɝɞɔ ɐɑɝɞɜɟɖɢɔɔ ɞɎɑɜɐɚɏɚ əɑɍɌ (ɝɞɜɑɗɖɌ). 

ɏ - 3D -ɜɑɖɚəɝɞɜɟɖɢɔɫ ð ɟɣɌɝɞɖɔ ɐɑɝɞɜɟɖɢɔɔ ɝɞɑəɚɖ ɛɜɌɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ. 

Fig. 4.      Control CT scan of the paranasal sinuses.  

Ɍ, ɝ ð axial section; negative dynamics of destructive changes in the bone walls of the right maxillary sinus 

(long arrow), the a ppearance of destruction of the arch of the zygomatic bone on the right (short arrow), de-

struction of the walls of the nasolacrimal canal.  

b ð coronal section;  increasing of the the extent of the destruction of the hard palate (arrow)  

d ð 3D reconstructio n; areas of destruction of the right maxillary sinus walls.  
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əɌɓəɌɣɑəɌ ɌəɞɔɘɔɖɚɞɔɣɑɝɖɌɫ ɞɑɜɌɛɔɫ. 

Ȯ ɞɑɣɑəɔɑ ɛɚɝɗɑɐɟɪɥɔɡ ɐəɑɕ ɟ ɛɌɢɔɑə-

ɞɌ ɝɚɡɜɌəɫɗɔɝɨ ɍɚɗɨ ɔ ɚəɑɘɑəɔɑ ɥɑɖɔ ɔ ɖɜɧ-

ɗɌ əɚɝɌ ɝɛɜɌɎɌ, ɛɚɫɎɔɗɌɝɨ ɍɚɗɨ Ɏ ɚɍɗɌɝɞɔ 

ɞɎɑɜɐɚɏɚ əɑɍɌ, ɎɧɍɟɡɌəɔɑ, ɚɞɑɣəɚɝɞɨ ɝɗɔɓɔ-

ɝɞɚɕ əɑɍɌ. Ȼɜɔ ɖɚəɞɜɚɗɨəɚɕ ȶȾ ɚɖɚɗɚəɚɝɚ-

Ɏɧɡ ɝɔəɟɝɚɎ əɌ 35-ɑ ɝɟɞɖɔ (ɜɔɝ. 4) ɎɧɫɎɗɑəɌ 

ɚɞɜɔɢɌɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ ɔɓɘɑəɑəɔɕ: ɚɞɘɑ-

ɣɑəɚ əɌɜɌɝɞɌəɔɑ ɛɜɚɞɫɒɑəəɚɝɞɔ ɐɑɝɞɜɟɖ-

ɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɖɚɝɞɑɕ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɛɜɌɎɌ, Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ 

ɟɞɚɗɥɑəɌ ɝɗɔɓɔɝɞɌɫ ɛɜɌɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɚɏɚ ɝɔəɟɝɌ; ɛɚɫɎɔɗɔɝɨ ɚɣɌɏɔ ɐɑɝɞɜɟɖɢɔɔ Ɏ 

ɝɞɑəɖɑ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ ɝɛɜɌɎɌ, ɝɞɑə-

ɖɌɡ ɛɜɌɎɚɏɚ əɚɝɚɝɗɑɓəɚɏɚ ɖɌəɌɗɌ. ȿɎɑɗɔɣɔ-

ɗɌɝɨ ɛɜɚɞɫɒɑəəɚɝɞɨ ɚɣɌɏɚɎ ɐɑɝɞɜɟɖɢɔɔ Ɏ 

ɞɎɑɜɐɚɘ əɑɍɑ ɝɛɜɌɎɌ, Ɍ ɞɌɖɒɑ ɛɚɫɎɔɗɔɝɨ ɚɣɌ-

ɏɔ ɐɑɝɞɜɟɖɢɔɔ ɐɟɏɔ ɛɜɌɎɚɕ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ. 

ȻɜɔɗɑɒɌɥɌɫ ɖɗɑɞɣɌɞɖɌ ɔəɠɔɗɨɞɜɔɜɚɎɌəɌ. 

ȿɣɔɞɧɎɌɫ ɚɞɜɔɢɌɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɐɑ-

ɝɞɜɟɖɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑ-

ɗɑɞɌ, əɌɓəɌɣɑəɌ ɛɟəɖɢɔɫ ɛɜɌɎɚɏɚ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɏɚ ɝɔəɟɝɌ. Ȯ ɘɌɓɖɌɡ ɎɧɫɎɗɑəɧ 

Aspergillus fumigatus Ɏ ɝɚɣɑɞɌəɔɔ ɝ 

Acinetobacter baumannii, Escherichia coli, 

Stenotrophomonas. Ȼɚɝɗɑ ɛɚɗɟɣɑəɔɫ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɔɚɘɌɞɑɜɔɌɗɌ ɛɜɚɎɑɗɔ 

ɖɚɜɜɑɖɢɔɪ ɝɔɝɞɑɘəɚɕ Ɍəɞɔɘɔɖɚɞɔɣɑɝɖɚɕ 

ɞɑɜɌɛɔɔ. 

ȹɌ 35-ɑ ɝɟɞɖɔ əɌɡɚɒɐɑəɔɫ Ɏ ɝɞɌɢɔɚəɌ-

ɜɑ ɎɧɛɚɗəɑəɌ ɖɚəɞɜɚɗɨəɌɫ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐ-

əɚɕ ɖɗɑɞɖɔ (ɜɔɝ. 6), ɚɞɘɑɣɑəɌ ɛɚɗɚɒɔɞɑɗɨəɌɫ 

ȶȾ-ɐɔəɌɘɔɖɌ ɐɎɟɝɞɚɜɚəəɑɏɚ ɔəɠɔɗɨɞɜɌɞɔɎ-

əɚ-ɐɑɝɞɜɟɖɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɗɑɏɖɔɡ ɓɌ ɝɣɑɞ 

ɟɘɑəɨɤɑəɔɫ ɜɌɓɘɑɜɚɎ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɛɚɗɚ-

ɝɞɑɕ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɔəɠɔɗɨɞɜɌɢɔɔ, 

əɌɜɌɝɞɌəɔɫ ɖɚəɝɚɗɔɐɌɢɔɔ.  

ȻɌɢɔɑəɞ ɍɧɗ ɎɧɛɔɝɌə ɝ ɎɧɓɐɚɜɚɎɗɑəɔ-

ɑɘ ɛɚ ɚɝəɚɎəɚɘɟ ɓɌɍɚɗɑɎɌəɔɪ (əɚɎɚɕ ɖɚɜɚ-

əɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ COVID-19, ɚɝɗɚɒ-

əɔɎɤɑɕɝɫ ɛɚɗɔɝɑɏɘɑəɞɌɜəɚɕ ɐɑɝɞɜɟɖɞɔɎəɚɕ 

ɛəɑɎɘɚəɔɑɕ) ɝ ɚɝɞɌɞɚɣəɧɘɔ ɫɎɗɑəɔɫɘɔ əɌ 

ɐɌɗɨəɑɕɤɑɑ ɗɑɣɑəɔɑ ɟ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɏɚ ɡɔ-

ɜɟɜɏɌ.  

Ȼɜɔ ɖɚəɞɜɚɗɨəɚɘ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɔ 

ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, Ɏɧɛɚɗəɑəəɚɘ ɣɑɜɑɓ 

ɏɚɐ (ɜɔɝ. 6) ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ: ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ ɖɚɝɞɑɕ ɗɔɢɑ-

Ɏɚɏɚ ɝɖɑɗɑɞɌ ɝɛɜɌɎɌ. ȰɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑ-

əɔɕ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ əɑ ɚɛɜɑɐɑɗɫɑɞ-

ɝɫ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ⱦɑɜɘɔə Ɍɝɛɑɜɏɔɗɗɑɓ ɚɞəɚɝɔɞɝɫ ɖ ɝɛɑɖ-

ɞɜɟ ɛɜɚɫɎɗɑəɔɕ ɓɌɍɚɗɑɎɌəɔɫ, ɎɧɓɧɎɌɑɘɚɏɚ 

ɏɜɔɍɖɚɘ Aspergillus spp. ɉɞɔ ɛɜɚɫɎɗɑəɔɫ ɓɌ-

Ɏɔɝɫɞ ɚɞ ɠɌɖɞɚɜɚɎ, ɝɎɫɓɌəəɧɡ ɝ ɡɚɓɫɔəɚɘ, 

ɔɘɘɟəəɧɘ ɚɞɎɑɞɚɘ ɔ ɚɍɗɌɝɞɨɪ ɔəɠɑɖɢɔɔ [4]. 

Ȯɔɐɧ Aspergillus ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɘɔ ɏɜɔɍɌɘɔ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɑ, 

Ɍ Ɍɝɛɑɜɏɔɗɗɑɓ ɫɎɗɫɑɞɝɫ Ɏɞɚɜɧɘ ɛɚ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ ɚɛɛɚɜɞɟəɔɝɞɔɣɑɝɖɔɘ ɘɔɖɚɓɚɘ 

[5]. Aspergillus ɚɍɧɣəɚ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɛɚɣɎɑ ɔ 

ɜɌɓɗɌɏɌɪɥɑɘɝɫ ɜɌɝɞɔɞɑɗɨəɚɘ ɘɌɞɑɜɔɌɗɑ ɔ 

ɝɑɖɜɑɞɔɜɟɑɞ əɑɝɖɚɗɨɖɚ ɛɜɚɞɑɚɗɔɞɔɣɑɝɖɔɡ 

ɠɑɜɘɑəɞɚɎ. ȶɌɖ ɛɜɌɎɔɗɚ, ɚɝəɚɎəɧɘɔ ɎɔɐɌ-

ɘɔ, ɎɧɓɧɎɌɪɥɔɘɔ ɔəɠɑɖɢɔɔ, ɫɎɗɫɪɞɝɫ 

Aspergillus fumigates, Aspergillus flavus, 

Aspergillus niger ɔ Aspergillus terreus. ȳɌɜɌ-

ɒɑəɔɑ ɏɜɔɍɖɚɘ ɛɜɚɔɝɡɚɐɔɞ ɛɜɔ ɎɐɧɡɌəɔɔ 

ɝɛɚɜ, ɖɚɞɚɜɧɑ ɛɜɚəɔɖɌɪɞ Ɏ ɐɧɡɌɞɑɗɨəɧɑ ɛɟ-

ɞɔ ɔ ɎɧɓɧɎɌɪɞ ɎɚɝɛɌɗɑəɔɑ Ɏ ɗɑɏɖɔɡ [4]. 

ȶɌɖ ɛɜɌɎɔɗɚ, ɚɝəɚɎəɧɘ ɘɑɝɞɚɘ ɓɌɜɌ-

ɒɑəɔɫ Aspergillus ɫɎɗɫɪɞɝɫ ɗɑɏɖɔɑ, ɣɞɚ ɛɜɚ-

ɔɝɡɚɐɔɞ ɔɓ-ɓɌ ɝɛɚɝɚɍəɚɝɞɔ ɝɛɚɜ ɖɚɗɚəɔɓɔɜɚ-

ɎɌɞɨ ɐɧɡɌɞɑɗɨəɧɑ ɛɟɞɔ, ɛɜɔ ɩɞɚɘ ɚɍɧɣəɚ ɛɚ-

ɜɌɒɌɪɞɝɫ ɔ ɐɜɟɏɔɑ ɛɜɔɗɑɏɌɪɥɔɑ ɝɞɜɟɖɞɟɜɧ 

ɞɌɖɔɑ, ɖɌɖ ɛɗɑɎɜɌ ɔ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ [4]. 

Ȭɝɛɑɜɏɔɗɗɑɓ ɘɚɒɑɞ  ɛɜɚɫɎɗɫɞɨɝɫ  ɐɎɟɘɫ  ɜɌɓ- 

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.  ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ əɌ 35-ɑ 

ɝɟɞɖɔ. ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɗɑɏɚɣəɚɑ ɚɖ-

əɚ.  

ȿɘɑəɨɤɑəɔɑ ɛɜɚɞɫɒɑəəɚɝɞɔ ɓɚə çɘɌɞɚɎɚɏɚ ɝɞɑɖ-

ɗɌè Ɏ Ɏɑɜɡəɔɡ ɐɚɗɫɡ ɚɍɚɔɡ ɗɑɏɖɔɡ, ɟɘɑəɨɤɑəɔɑ 

ɚɍɦɑɘɌ ɓɚə ɖɚəɝɚɗɔɐɌɢɔɔ Ɏ Ƚ3 ɚɍɚɔɡ ɗɑɏɖɔɡ ɔ 

ɚɞɝɟɞɝɞɎɔɑ Ɏ əɔɡ ɛɚɗɚɝɞɑɕ ɐɑɝɞɜɟɖɢɔɔ (ɝɞɜɑɗɖɔ), 

ɓɚəɌ ɖɚəɝɚɗɔɐɌɢɔɔ Ɏ Ƚ2 ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ əɑ 

ɚɛɜɑɐɑɗɫɑɞɝɫ.  

Fig. 5.    CT scan of the chest on the 35th day. 

Axial section, lung window.  

A decrease in the extent of zones of ground glass 

opacities in the upper lobes of both lungs, a de-

crease in the volume of consolidation zones in seg-

ment 3 of both lungs and the absence of destruc-

tion cavities in them (arrows), a consolidation zone 

in S2 of the right lung is not de termined.  
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ɗɔɣəɧɘɔ ɝɛɚɝɚɍɌɘɔ: əɑɔəɎɌɓɔɎəɧɘ ɔ ɔəɎɌ-

ɓɔɎəɧɘ. Ȱɗɫ əɑɔəɎɌɓɔɎəɚɕ ɠɚɜɘɧ ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ ɡɌɜɌɖɞɑɜəɧ ɌɝɛɑɜɏɔɗɗɚɘɌ, Ɍɗɗɑɜ-

ɏɔɣɑɝɖɔɕ ɍɜɚəɡɚɗɑɏɚɣəɧɕ Ɍɝɛɑɜɏɔɗɗɑɓ ɔ ɡɜɚ-

əɔɣɑɝɖɌɫ ɠɚɜɘɌ ɌɝɛɑɜɏɔɗɗɑɓɌ ɗɑɏɖɔɡ (ɝɣɔɞɌ-

ɪɥɌɫɝɫ ɛɚɗɟɔəɎɌɓɔɎəɚɕ ɠɚɜɘɚɕ). ȴəɎɌɓɔɎ-

əɧɘɔ ɠɚɜɘɌɘɔ ɫɎɗɫɪɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ 

ɔəɎɌɓɔɎəɧɕ Ɍɝɛɑɜɏɔɗɗɑɓ ɗɑɏɖɔɡ ɔ ɞɜɌɡɑɚ-

ɍɜɚəɡɔɌɗɨəɧɕ Ɍɝɛɑɜɏɔɗɗɑɓ. ȼɑɒɑ ɎɝɞɜɑɣɌɑɞɝɫ 

ɞɌɖɚɕ Ɏəɑɗɑɏɚɣəɧɕ Ɍɝɛɑɜɏɔɗɗɑɓ, ɖɌɖ Ɍɝɛɑɜ-

ɏɔɗɗɑɓ ɏɗɌɓəɧɡ ɫɍɗɚɖ, ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ, ɖɚ-

ɝɞɑɕ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ ɔ Ɍɝɛɑɜɏɔɗɗɑɓ ɢɑə-

ɞɜɌɗɨəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ [4]. Ȯ ɚɍɗɌɝɞɔ ɏɚ-

ɗɚɎɧ ɔ ɤɑɔ ɏɌɕɘɚɜɚɎɌ ɛɌɓɟɡɌ ɫɎɗɫɑɞɝɫ 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɛɚɜɌɒɌɑɘɧɘ ɘɑɝɞɚɘ ɓɌɜɌɒɑ-

əɔɫ Aspergillus [6]. Ȭɝɛɑɜɏɔɗɗɑɓ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɘɚɒɑɞ ɎɚɓəɔɖɌɞɨ ɖɌɖ ɛɑɜ-

Ɏɔɣəɧɕ ɚɣɌɏ ɔɗɔ ɛɜɚɫɎɗɫɞɨɝɫ ɖɌɖ ɐɔɝɝɑɘɔ-

əɔɜɚɎɌəəɌɫ ɔəɠɑɖɢɔɫ ɗɑɏɚɣəɚɏɚ ɛɜɚɔɝɡɚɒ-

ɐɑəɔɫ. Ȯ ɛɚɗɚɝɞɔ ɛɌɓɟɡɔ ɘɚɒɑɞ ɜɌɓɎɔɞɨɝɫ 

ɌɝɛɑɜɏɔɗɗɚɘɌ (ɏɜɔɍɖɚɎɧɕ ɤɌɜ) ɔɗɔ əɌɍɗɪ-

ɐɌɞɨɝɫ ɔəɎɌɓɔɎəɚɑ ɓɌɍɚɗɑɎɌəɔɑ [4]. Ȯ əɑɖɚ-

ɞɚɜɧɡ ɝɗɟɣɌɫɡ ɔəɠɑɖɢɔɫ ɘɚɒɑɞ ɜɌɝɛɜɚɝɞɜɌ-

əɔɞɨɝɫ əɌ ɛɚɗɚɝɞɨ ɜɞɌ, ɛɚɜɌɒɌɫ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɝɚɝɑɐəɔɑ ɝɞɜɟɖɞɟɜɧ ɞɌɖɔɑ, ɖɌɖ 

ɞɎɑɜɐɚɑ ɔ ɘɫɏɖɚɑ əɑɍɚ [4]. 

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

 

ȼɔɝ. 6 ɏ (Fig. 6 d) 

ȼɔɝ. 6.   ȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɝɛɜɌɎɌ. 

Ɍ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ əɌ ɟɜɚɎəɑ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ, ɖɚɝɞəɚɑ ɚɖəɚ.  ɍ ð ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, 

ɖɚɝɞəɚɑ ɚɖəɚ. Ɏ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ əɌ ɟɜɚɎəɑ ɞɑɗɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɖɚɝɞəɚɑ ɚɖəɚ. ɏ ð 3D-

ɜɑɖɚəɝɞɜɟɖɢɔɫ.   

Fig. 6.    CT scan of the paranasal sinuses after resection of the facial bones on the right .  

a ð axial section at the level of the maxillary sinuses, bone window. b ð frontal section, bone window. c ð axial 

section at the level of the body of t he maxillary bone, bone window. d ð 3D reconstruction.  
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Ȭɝɛɑɜɏɔɗɗɧ ɖɌɖ Ɏɚɓɍɟɐɔɞɑɗɨ Ɏ ɍɚɗɨ-

ɤɔəɝɞɎɑ ɝɎɚɑɘ əɑ ɘɚɏɟɞ ɌɖɞɔɎəɚ ɛɜɚəɔɖɌɞɨ 

ɣɑɜɑɓ əɑɛɚɎɜɑɒɐɑəəɧɑ ɝɗɔɓɔɝɞɧɑ ɚɍɚɗɚɣɖɔ 

ɔɗɔ əɑɛɚɎɜɑɒɐɑəəɟɪ ɖɚɒɟ, ɞɌɖ ɖɌɖ ɟ əɔɡ 

ɚɞɝɟɞɝɞɎɟɪɞ ɖɑɜɌɞɚɗɔɞɔɣɑɝɖɔɑ ɠɑɜɘɑəɞɧ, Ɏ 

ɝɎɫɓɔ ɝ ɣɑɘ, ɏɗɟɍɚɖɔɑ ɝɞɜɟɖɞɟɜɧ ɛɚɜɌɒɌɪɞɝɫ 

ɘɑəɨɤɑ [7]. Ȯ ɩɞɚɘ ɖɚəɞɑɖɝɞɑ Ɍɝɛɑɜɏɔɗɗɑɓ ɛɚ-

ɗɚɝɞɔ ɜɞɌ ɘɚɒɑɞ ɍɧɞɨ ɎɧɓɎɌə ɛɜɑɐɤɑɝɞɎɟɪ-

ɥɔɘɔ ɔəɠɑɖɢɔɫɘɔ ɛɚɗɚɝɞɔ ɜɞɌ, ɩəɐɚɐɚəɞɔ-

ɣɑɝɖɔɘ ɗɑɣɑəɔɑɘ Ɏɑɜɡəɔɡ ɓɟɍɚɎ ɔɗɔ ɔəɠɔ-

ɢɔɜɚɎɌəɔɑɘ ɢɑɘɑəɞɌ ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ ɔɗɔ 

ɩəɐɚɐɚəɞɔɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ, ɣɞɚ ɝɛɚɝɚɍ-

ɝɞɎɟɑɞ ɜɚɝɞɟ ɏɜɔɍɖɚɎ [8]. Ȭɝɛɑɜɏɔɗɗɑɓəɧɕ 

ɚɝɞɑɚɘɔɑɗɔɞ ð ɜɑɐɖɌɫ ɠɚɜɘɌ ɌɝɛɑɜɏɔɗɗɑɓɌ, 

ɛɚɜɌɒɌɪɥɌɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɜɑɍɜɌ, ɛɚ-

ɓɎɚəɖɔ ɔ ɣɑɜɑɛ, ɎɚɓəɔɖɌɪɥɌɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɝɘɑɒəɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɔəɠɑɖɢɔɔ, ɛɜɫ-

ɘɚɕ ɔəɠɑɖɢɔɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɞɜɌɎɘɧ ɔ ɏɑɘɌɞɚɏɑəəɚɏɚ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ [9]. ȹɌɤ ɝɗɟɣɌɕ ɚɛɔɝɧɎɌɑɞ 

Ɍɝɛɑɜɏɔɗɗɑɓ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɖɚɞɚɜɧɕ Ɏɚɓ-

əɔɖ Ɏɚ Ɏɜɑɘɫ ɞɑɣɑəɔɫ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ 

ɔəɠɑɖɢɔɔ ɝ ɛɚɜɌɒɑəɔɑɘ ɗɑɏɖɔɡ. ȾɌɖɒɑ ɎɌɒ-

əɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɩɞɚɞ ɛɌɢɔɑəɞ ɍɧɗ ɔɘɘɟəɚ-

ɖɚɘɛɑɞɑəɞɑə, ɣɞɚ ɐɑɗɌɑɞ ɩɞɚɞ ɝɗɟɣɌɕ ɑɥɑ ɍɚ-

ɗɑɑ ɜɑɐɖɔɘ. 

ȶɗɌɝɝɔɣɑɝɖɔ Ɍɝɛɑɜɏɔɗɗɑɓ ɛɚɗɚɝɞɔ ɜɞɌ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɐɎɑ ɖɗɔəɔɖɚ-

ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɝɞɌɐɔɔ [10]. ȹɌ əɌɣɌɗɨəɚɕ 

ɝɞɌɐɔɔ əɌ ɐɑɝəɑ əɌɍɗɪɐɌɪɞɝɫ ɔɓɚɗɔɜɚɎɌə-

əɧɑ ɠɔɚɗɑɞɚɎɧɑ ɟɣɌɝɞɖɔ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌɞɨ ɐɚ ɝɑɜɚɎɌɞɚ-əɑɖɜɚɞɔɣɑɝɖɔɡ 

ɫɓɎ ɝ ɛɝɑɎɐɚɘɑɘɍɜɌəɚɕ. ȶɌɖ ɛɜɌɎɔɗɚ, Ɏ ɚɝ-

əɚɎɌəɔɔ ɫɓɎɧ əɌɍɗɪɐɌɑɞɝɫ ɝɚɝɟɐɔɝɞɌɫ ɔəɎɌ-

ɓɔɫ, ɖɚɞɚɜɌɫ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɛɚɓɐəɑɕ ɠɌ-

ɓɑ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɕɝɫ ɜɌɓɜɟɤɑəɔɑɘ ɌɗɨɎɑɚ-

ɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ ɣɑɗɪɝɞɔ [11]. ȹɌɤ ɝɗɟɣɌɕ 

ɛɜɑɐɝɞɌɎɗɫɗ ɝɚɍɚɕ ɍɚɗɑɓəɑəəɟɪ ɛɜɔɛɟɡɗɚɝɞɨ 

Ɏ ɚɍɗɌɝɞɔ ɞɎɑɜɐɚɏɚ əɑɍɌ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚ-

ɘɚɏɜɌɠɔɫ ɛɚɓɎɚɗɔɗɌ ɎɧɫɎɔɞɨ ɐɑɝɞɜɟɖɞɔɎəɚɑ 

ɛɚɜɌɒɑəɔɑ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, Ɍ ɛɜɔ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɍɔɚɘɌɞɑɜɔɌɗɌ ɚɍəɌɜɟɒɔɗɔ Aspergillus. 

ȮɌɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɜɑəɞɏɑəɚɗɚɏ ɔɏɜɌɑɞ 

ɖɗɪɣɑɎɟɪ ɜɚɗɨ Ɏ ɟɝɞɌəɚɎɗɑəɔɔ ɐɔɌɏəɚɓɌ. 

Ⱥɍɧɣəɚ ɚɝɞɑɚɘɔɑɗɔɞ ɣɑɗɪɝɞɔ ɝɎɫɓɌə ɝ 

ɍɌɖɞɑɜɔɌɗɨəɧɘɔ ɔəɠɑɖɢɔɫɘɔ ɔ ɛɜɚɫɎɗɫɑɞɝɫ 

Ɏ Ɏɔɐɑ ɚɞɑɖɌ, ɍɚɗɔ ɔ ɛɚɫɎɗɑəɔɫ ɝɎɔɥɑɕ [2]. 

ȯɜɔɍɖɚɎɧɕ ɚɝɞɑɚɘɔɑɗɔɞ ɎɝɞɜɑɣɌɑɞɝɫ ɜɑɐɖɚ ɔ 

ɣɌɥɑ Ɏɝɑɏɚ ɎɧɓɧɎɌɑɞɝɫ ɖɌəɐɔɐɚɓəɚɕ ɔəɠɑɖ-

ɢɔɑɕ [12]. Ȭɝɛɑɜɏɔɗɗɑɓəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ 

ɎɝɞɜɑɣɌɑɞɝɫ ɑɥɑ ɜɑɒɑ, əɚ ɟɛɚɘɔəɌɑɞɝɫ Ɏ Ɍə-

ɏɗɚɫɓɧɣəɚɕ ɗɔɞɑɜɌɞɟɜɑ. Ȯ ɚɍɓɚɜɑ 310 ɝɗɟɣɌɑɎ 

Ɍɝɛɑɜɏɔɗɗɑɓəɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ ɛɚɖɌɓɌəɚ, ɣɞɚ 

ɞɚɗɨɖɚ 18% ɝɗɟɣɌɑɎ ɗɚɖɌɗɔɓɚɎɌɗɔɝɨ Ɏ ɚɝəɚ-

ɎɌəɔɔ ɣɑɜɑɛɌ, ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡɌɡ ɔ ɣɑɗɪ-

ɝɞɔ [8]. ȺɛɟɍɗɔɖɚɎɌəɚ ɚɣɑəɨ əɑɍɚɗɨɤɚɑ ɖɚɗɔ-

ɣɑɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɕ ɌɝɛɑɜɏɔɗɗɑɓɌ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ, Ɏ ɚɝəɚɎəɚɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɗɌɍɗɑə-

əɧɘ ɔɘɘɟəɔɞɑɞɚɘ [8 - 10].  

ȷɌɍɚɜɌɞɚɜəɚɑ ɛɚɐɞɎɑɜɒɐɑəɔɑ ɘɚɒɑɞ 

ɍɧɞɨ ɝɐɑɗɌəɚ ɛɟɞɑɘ ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɌɞɑɜɔɌɗɌ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɔɚɐəɚɕ ɖɔɝɗɚɞɧ ɄɔɠɠɌ 

(PAS) ɔɗɔ ɚɖɜɌɝɖɔ ɘɑɞɑəɌɘɔə-ɝɑɜɑɍɜɚ ȯɜɚɖ-

ɖɚɞɞɌ-ȯɚɘɚɜɔ [7]. ȹɑɖɚɞɚɜɧɑ ɗɌɍɚɜɌɞɚɜəɧɑ 

ɘɑɞɚɐɧ ɞɌɖɒɑ ɘɚɏɟɞ ɍɧɞɨ ɛɚɗɑɓəɧ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɌɝɛɑɜɏɔɗɗɑɓɌ, əɌɛɜɔɘɑɜ, ɔɝɝɗɑɐɚɎɌəɔɑ 

ɢɔɜɖɟɗɔɜɟɪɥɔɡ ɌəɞɔɏɑəɚɎ ɔ ɖɚɘɛɚəɑəɞɚɎ 

ɏɜɔɍɖɚɎɚɕ ɝɞɑəɖɔ Ɏ ɛɗɌɓɘɑ ɛɌɢɔɑəɞɌ. ȺɐəɌ-

ɖɚ ɜɑɓɟɗɨɞɌɞɧ ɘɚɏɟɞ ɍɧɞɨ əɑɝɛɑɢɔɠɔɣəɧɘɔ 

[4]. ȴɐɑəɞɔɠɔɖɌɢɔɫ ɎɔɐɌ əɑ ɎɝɑɏɐɌ əɑɚɍɡɚ-

ɐɔɘɌ, əɚ Ɏ ɝɗɟɣɌɫɡ, ɟɝɞɚɕɣɔɎɧɡ ɖ ɝɞɌəɐɌɜɞ-

əɚɕ ɛɜɚɞɔɎɚɏɜɔɍɖɚɎɚɕ ɞɑɜɌɛɔɔ, əɑɚɍɡɚɐɔɘɚ 

ɛɜɚɎɑɝɞɔ ɔɐɑəɞɔɠɔɖɌɢɔɪ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ 

ɝɛɑɢɔɠɔɣɑɝɖɚɕ ɗɑɖɌɜɝɞɎɑəəɚɕ ɞɑɜɌɛɔɔ [4]. 

ȱɝɗɔ ɐɔɌɏəɚɓ ɛɚɐɞɎɑɜɒɐɑə, Ɍɝɛɑɜɏɔɗɗɑɓ ɛɚ-

ɗɚɝɞɔ ɜɞɌ ɞɜɑɍɟɑɞ ɘɟɗɨɞɔɐɔɝɢɔɛɗɔəɌɜəɚɏɚ 

ɛɚɐɡɚɐɌ. ȻɚɜɌɒɑəɔɫ ɛɚɗɚɝɞɔ ɜɞɌ ɗɑɣɌɞ ɝɔ-

ɝɞɑɘəɧɘɔ ɛɜɚɞɔɎɚɏɜɔɍɖɚɎɧɘɔ ɛɜɑɛɌɜɌɞɌɘɔ 

ɔ ɘɑɝɞəɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɚɕ [12]. 

Ȼɚɝɖɚɗɨɖɟ ɟ ɞɑɖɟɥɑɏɚ ɛɌɢɔɑəɞɌ əɌɍɗɪɐɌɗɚɝɨ 

ɞɫɒɑɗɚɑ ɚɍɥɑɑ ɝɚɝɞɚɫəɔɑ ɛɚ ɚɝəɚɎəɚɘɟ ɓɌɍɚ-

ɗɑɎɌəɔɪ, ɝɎɫɓɌəəɚɘɟ ɝ ɛɚɗɔɝɑɏɘɑəɞɌɜəɚɕ 

ɐɑɝɞɜɟɖɞɔɎəɚɕ ɛəɑɎɘɚəɔɑɕ, ɍɧɗɚ ɛɜɔəɫɞɚ 

ɜɑɤɑəɔɑ ɚ əɌɓəɌɣɑəɔɔ ɛɜɚɞɔɎɚɏɜɔɍɖɚɎɚɕ 

ɞɑɜɌɛɔɔ Ɏ ɟɝɗɚɎɔɫɡ ɔəɠɑɖɢɔɚəəɚɕ ɍɚɗɨəɔ-

ɢɧ, əɑ ɛɜɔɍɑɏɌɫ ɖ ɚɛɑɜɌɞɔɎəɚɘɟ ɗɑɣɑəɔɪ. Ȯ 

ɖɚəɑɣəɚɘ ɔɞɚɏɑ ɛɌɢɔɑəɞ ɍɧɗ ɎɧɛɔɝɌə ɔ ɚɞ-

ɛɜɌɎɗɑə əɌ ɖɚəɝɟɗɨɞɌɢɔɪ ɖ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɘɟ ɡɔɜɟɜɏɟ ɝ ɛɚɝɗɑɐɟɪɥɔɘ Ɏɧɛɚɗəɑ-

əɔɑɘ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ Ɏɑɜɡəɑɕ ɣɑ-

ɗɪɝɞɔ. 

ɀɌɖɞɚɜɧ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɌɝɛɑɜɏɔɗɗɑɓɌ 

ɤɔɜɚɖɚ ɔɓɎɑɝɞəɧ [7, 11]. ȴɘɘɟəɚɝɟɛɜɑɝɝɔɫ 

ɛɜɔ ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɐɑɗɌɑɞ 

Ɍɝɛɑɜɏɔɗɗɑɓ ɚɝəɚɎəɚɕ ɚɛɛɚɜɞɟəɔɝɞɔɣɑɝɖɚɕ 

ɏɜɔɍɖɚɎɚɕ ɔəɠɑɖɢɔɑɕ ɐɗɫ ɩɞɚɕ ɏɜɟɛɛɧ ɛɌ-

ɢɔɑəɞɚɎ [11]. Ƀɔɝɗɚ ɝɗɟɣɌɑɎ ɌɝɛɑɜɏɔɗɗɑɓɌ 

ɟɎɑɗɔɣɔɎɌɑɞɝɫ, ɔ ɩɞɚ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ 

ɞɑɘ, ɣɞɚ ɓɌ ɝɣɑɞ əɚɎɧɡ ɔɘɘɟəɚɐɑɛɜɑɝɝɔɎəɧɡ 

ɔ ɡɔɘɔɚɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ ɝɡɑɘ ɟɎɑɗɔɣɔɗɚɝɨ 

ɣɔɝɗɚ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɗɌɍɗɑəəɧɘ ɔɘɘɟəɔɞɑ-

ɞɚɘ. ȶɜɚɘɑ ɞɚɏɚ, ɎɌɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɠɌɖɞɚ-

ɜɧ ɜɔɝɖɌ ɘɚɏɟɞ Ɏɚɓəɔɖəɟɞɨ ɝ ɛɚɫɎɗɑəɔɑɘ əɚ-

Ɏɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɔɗɔ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ, ɖɚɞɚ-

ɜɧɑ əɌɛɜɫɘɟɪ Ɏɗɔɫɪɞ əɌ ɔɘɘɟəəɟɪ ɠɟəɖ-

ɢɔɪ ɚɜɏɌəɔɓɘɌ [4]. ȹɌɛɜɔɘɑɜ, Ɏɔɜɟɝəɧɑ ɜɑ-

ɝɛɔɜɌɞɚɜəɧɑ ɔəɠɑɖɢɔɔ ɝɣɔɞɌɪɞɝɫ ɝɑɜɨɑɓ-

əɧɘ ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ ɓɌɜɌɒɑəɔɫ Ɍɝɛɑɜɏɔɗɗɑ-

ɓɚɘ, ɣɞɚ ɎɌɒəɚ ɐɗɫ ɞɑɖɟɥɑɕ ɏɗɚɍɌɗɨəɚɕ ɝɔɞɟ-

Ɍɢɔɔ Ɏ ɚɍɗɌɝɞɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ [2]. 

ȿ ɛɌɢɔɑəɞɚɎ, ɔəɠɔɢɔɜɚɎɌəəɧɡ SARS-

CoV-2, ɘɚɒɑɞ ɜɌɓɎɔɞɨɝɫ ɔəɎɌɓɔɎəɧɕ Ɍɝɛɑɜ-

ɏɔɗɗɑɓ, ɔɓɎɑɝɞəɧɕ ɖɌɖ ɗɑɏɚɣəɧɕ Ɍɝɛɑɜɏɔɗɗɑɓ, 

ɝɎɫɓɌəəɧɕ ɝ COVID-19 [12]. ȽɣɔɞɌɑɞɝɫ, ɣɞɚ 

ɛɚɎɜɑɒɐɑəɔɑ ɩɛɔɞɑɗɔɫ, ɔɘɘɟəəɌɫ ɐɔɝɜɑɏɟ-

ɗɫɢɔɫ ɔ əɌɜɟɤɑəɔɑ ɜɑɝəɔɣəɚɏɚ ɖɗɔɜɑəɝɌ ɘɚ-

ɏɟɞ ɛɜɔɎɑɝɞɔ ɖ ɔəɎɌɓɔɔ ɞɖɌəɑɕ Aspergillus. 
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ȶɜɚɘɑ ɞɚɏɚ, ɩɞɔ ɛɌɢɔɑəɞɧ ɘɚɏɟɞ ɛɚɗɟɣɌɞɨ 

ɐɑɖɝɌɘɑɞɌɓɚə, ɍɌɜɔɢɔɞɔəɔɍ ɔ ɞɚɢɔɗɔɓɟɘɌɍ, 

ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ ɔɘɘɟəɚɘɚɐɟɗɔɜɟɪɥɔɘɔ 

ɛɜɑɛɌɜɌɞɌɘɔ [4]. Ȯ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ Ɏ ɗɔɞɑ-

ɜɌɞɟɜɑ ɚɛɔɝɌəɧ ɝɗɟɣɌɔ ɚɝɞɑɚɘɔɑɗɔɞɌ ɛɜɔ 

Ɍɝɛɑɜɏɔɗɗɑɓɑ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɟ ɛɌ-

ɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ COVID-19 [8]. Ȯ ɣɌɝɞ-

əɚɝɞɔ, Ɏ ɚɍɗɌɝɞɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɚɐəɚɕ 

ɝɞɌɞɨɑ ɚɛɔɝɌəɧ ɐɎɌ ɝɗɟɣɌɫ ɚɝɞɑɚɘɔɑɗɔɞɌ, əɚ 

ɞɚɗɨɖɚ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɔɣɔ-

əɧ ɖɚɝɞəɚɕ ɔəɠɑɖɢɔɔ ɍɧɗɚ ɟɖɌɓɌəɚ əɌɗɔɣɔɑ 

Aspergillus [8]. Ȯ əɌɤɑɘ ɖɗɔəɔɣɑɝɖɚɘ ɝɗɟɣɌɑ 

ɟ ɛɌɢɔɑəɞɌ ɖ ɛɜɑɐɜɌɝɛɚɗɌɏɌɪɥɔɘ ɐɗɫ ɜɌɓɎɔ-

ɞɔɫ ɏɜɔɍɖɚɎɚɕ ɔəɠɑɖɢɔɔ ɠɌɖɞɚɜɌɘ ɘɚɒəɚ 

ɚɞəɑɝɞɔ, ɛɚɘɔɘɚ əɌɗɔɣɔɫ ɖɚɜɚəɌɎɔɜɟɝəɚɕ 

ɔəɠɑɖɢɔɔ, ɗɑɣɑəɔɑ ɏɗɪɖɚɖɚɜɞɔɖɚɝɞɑɜɚɔɐɌɘɔ 

ɔ ɞɌɜɏɑɞəɟɪ ɞɑɜɌɛɔɪ ɘɚəɚɖɗɚəɌɗɨəɧɘɔ Ɍə-

ɞɔɞɑɗɌɘɔ, Ɍ ɞɌɖɒɑ ɐɗɔɞɑɗɨəɚɑ əɌɡɚɒɐɑəɔɑ əɌ 

Ɏɧɝɚɖɚɛɚɞɚɣəɚɕ ɚɖɝɔɏɑəɚɞɑɜɌɛɔɔ Ɏ ɟɝɗɚɎɔɫɡ 

ɚɞɐɑɗɑəɔɫ ɜɑɌəɔɘɌɢɔɔ. 

Ȼɚ ɐɌəəɧɘ ɓɌɜɟɍɑɒəɧɡ ɔɝɝɗɑɐɚɎɌɞɑ-

ɗɑɔ↑, ɖɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɔəɎɌɓɔɎəɚɏɚ 

ɘɔɖɚɓɌ ɜɌɓɎɔɎɌɗɔɝɨ Ɏ ɝɜɑɐəɑɘ əɌ 14 ɝɟɞɖɔ Ñ 

10 ɐəɑɔ↑ ɛɚɝɗɑ ɐɔɌɏəɚɝɞɔɖɔ COVIDâ19, ɛɜɔ 

ɩɞɚɘ ɝɔɘɛɞɚɘɧ ɘɚɏɗɔ ɚɍəɌɜɟɒɔɎɌɞɨ ɖɌɖ Ɏ 

ɛɑɜɎɧɑ ɝɟɞɖɔ ɓɌɍɚɗɑɎɌəɔɫ, ɞɌɖ ɔ ɣɑɜɑɓ 3 ɘɑ-

ɝɫɢɌ (0 - 90 ɐəɑɔ↑) [8]. Ȯ əɌɤɑɘ ɝɗɟɣɌɑ ɛɑɜɎɧɑ 

ɒɌɗɚɍɧ əɌ ɚəɑɘɑəɔɑ ɖɜɧɗɌ əɚɝɌ ɝɛɜɌɎɌ ɔ 

ɛɜɌɎɚɕ ɥɑɖɔ ɛɚɫɎɔɗɔɝɨ əɌ 32-ɑ ɝɟɞɖɔ ɚɞ 

əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ, əɌɣɌɗɚ ɖɗɔəɔɣɑɝɖɔɡ 

ɛɜɚɫɎɗɑəɔɕ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɣɑ-

ɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɝɚɎɛɌɗɚ ɝɚ Ɏɜɑɘɑəɑɘ 

əɌɡɚɒɐɑəɔɫ ɛɌɢɔɑəɞɌ Ɏ ɝɞɌɢɔɚəɌɜɑ ɔ ɗɑɣɑ-

əɔɑɘ, ɐɔɌɏəɚɓ ɘɔɖɚɓɌ ɍɧɗ ɎɧɝɞɌɎɗɑə ɣɑɜɑɓ 7 

ɐəɑɕ ɚɞ ɘɚɘɑəɞɌ ɛɚɫɎɗɑəɔɫ ɛɑɜɎɧɡ ɝɔɘɛɞɚ-

ɘɚɎ, ɣɞɚ ɘɚɒəɚ ɝɣɔɞɌɞɨ ɝɎɚɑɎɜɑɘɑəəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɚɕ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɍɝɛɑɜɏɔɗɗɑɓəɧɕ ɚɝɞɑɚ-

ɘɔɑɗɔɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɘɚɒɑɞ ɛɜɚɫɎɗɫɞɨɝɫ 

ɛɜɔɓəɌɖɌɘɔ, ɖɚɞɚɜɧɑ ɘɚɒəɚ ɚɤɔɍɚɣəɚ ɛɜɔ-

əɫɞɨ ɓɌ ɍɌɖɞɑɜɔɌɗɨəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ. Ȱɜɟɏɔɑ 

ɘɔɖɜɚɚɜɏɌəɔɓɘɧ ɞɌɖɔɑ, ɖɌɖ Aspergillus, ɝɗɑ-

ɐɟɑɞ ɟɣɔɞɧɎɌɞɨ Ɏ ɝɗɟɣɌɫɡ ɔəɠɑɖɢɔɕ ɖɚɝɞɑɕ, 

ɖɚɞɚɜɧɑ əɑ ɓɌɒɔɎɌɪɞ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɕ 

ɚɍɜɌɍɚɞɖɔ ɔ ɞɑɜɌɛɔɔ ɌəɞɔɍɔɚɞɔɖɌɘɔ, ɐɌɒɑ 

ɑɝɗɔ ɛɌɢɔɑəɞ ɔɘɘɟəɚɖɚɘɛɑɞɑəɞɑə [5]. Ȼɚɩɞɚ-

ɘɟ ɎɌɒəɚ ɛɚɐɣɑɜɖəɟɞɨ, ɣɞɚ Ɏ ɝɗɟɣɌɫɡ ɛɚɐɚ-

ɓɜɑəɔɫ əɌ ɚɝɞɑɚɘɔɑɗɔɞ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑ-

ɗɑɞɌ, ɜɑɓɔɝɞɑəɞəɧɕ ɖ ɝɞɌəɐɌɜɞəɧɘ ɡɔɜɟɜɏɔ-

ɣɑɝɖɔɘ ɔ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɔɘ ɘɑɞɚɐɌɘ ɗɑɣɑ-

əɔɫ, ɎɚɎɗɑɣɑəəɧɕ ɘɔɖɜɚɚɜɏɌəɔɓɘ ɐɚɗɒɑə 

ɍɧɞɨ ɔɝɝɗɑɐɚɎɌə ɝ ɛɚɘɚɥɨɪ ɖɟɗɨɞɟɜəɚɏɚ ɛɚ-

ɝɑɎɌ ɔɗɔ ɘɔɖɜɚɝɖɚɛɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ. 

ȮɧɎɚɐɧ. 

ȰɌəəɧɕ ɝɗɟɣɌɕ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɍɗɌɏɚ-

ɛɜɔɫɞəɧɕ ɔɝɡɚɐ ɞɫɒɑɗɚɏɚ ɔ ɐɗɔɞɑɗɨəɚɏɚ ɞɑ-

ɣɑəɔɫ ɖɚ-ɔəɠɑɖɢɔɔ, Ɍ ɞɌɖɒɑ ɚɞɜɌɒɌɑɞ ɎɌɒ-

əɟɪ ɜɚɗɨ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɐɔ-

əɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ. 

ȹɑɚɍɡɚɐɔɘɚ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɎɓɌɔɘɚ-

ɝɎɫɓɨ ɘɑɒɐɟ əɌɓəɌɣɑəəɧɘ ɗɑɣɑəɔɑɘ ɔ Ɏɚɓ-

əɔɖəɚɎɑəɔɑɘ ɞɌɖɚɏɚ ɚɝɗɚɒəɑəɔɫ, ɖɌɖ ɝɔəɟ-

ɝɔɞ, ɎɧɓɎɌəəɧɕ Aspergillus fumigatus. Ȼɜɔ-

ɝɚɑɐɔəɑəɔɑ ɏɜɔɍɖɚɎɧɡ Ɏɚɓɍɟɐɔɞɑɗɑɕ ɫɎɗɫɑɞ-

ɝɫ ɟɏɜɚɓɚɕ ɛɜɔ ɗɑɣɑəɔɔ ɛɌɢɔɑəɞɚɎ ɔ ɘɚɒɑɞ 

Ɏɗɔɫɞɨ əɌ ɔɝɡɚɐ. Ȼɚɩɞɚɘɟ əɑɚɍɡɚɐɔɘɚ ɝɞɜɚɏɚ 

ɝɗɑɐɚɎɌɞɨ ɖɗɔəɔɣɑɝɖɔɘ ɜɑɖɚɘɑəɐɌɢɔɫɘ ɐɗɫ 

əɌɐɗɑɒɌɥɑɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɏɗɪɖɚɖɚɜɞɔɖɚ-

ɝɞɑɜɚɔɐɚɎ ɔ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɧɡ ɛɜɑɛɌɜɌɞɚɎ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ: 

1. ȱɜɑgɘɔə Ȭ.Ȯ., ɃɑɡɚəɌɢɖɌɫ ȸ.ȷ., ȹɔɖɚɗɑəɖɚ Ȯ.ȹ., ȴɗɫɝɚ-

ɎɌ ȱ.ȭ., ȽɘɚɗɨɖɔəɌ ȱ.Ȼ., Ƀɑɡɚəaɢɖɔɔɛ Ȭ.Ȭ., ȶɚəɐɜɌɞɨɑɎɌ 

Ⱥ.Ȭ., ȯɌɎɜɪɤɚɎɌ ȷ.Ȯ. ȻɚɝɞɖɚɎɔɐəɧɔɛ əɑɖɜɚɓ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɔɛ ɚɍɗɌɝɞɔ. REJR. 2022; 12 (4): 22 -29. DOI: 

10.21569/2222 -7415 -2022 -12 -4-22 -29.  

2. Thompson, G.R., III; Cornely, O.A.; Pappas, P.G.; Patterson, 

T.F.; Hoenigl, M.; Jenks, J.D.; Clancy, C.J.; Nguyen, M.H. 

Invasive aspergillosis as an  under -recognized superinfection 

in COVID -19. Open Forum Infect. Dis. 2020; 19: ofaa242. 

DOI: 10.1093/ofid/ofaa242.  

3. ȬɜɒɌəɢɑɎ Ȭ.Ȼ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ 

ɚɝɞɑɚɘɔɗɑɞɚɎ ɣɑɗɪɝɞɑɕ. REJR. 2021; 11(1):28 -42. DOI: 

10.21569/2222 -7415 -2021 -11 -1-28 -42.  

4. Telles, D.R.; Karki, N.; Marshall, M.W. Oral fungal infec-

tions: Diagnosis and manage -ment. Dent. Clin. N. Am. 2017; 

61: 319 -349. DOI: 10.1016/j.cden.2016.12.004.  

5. Urs, A.B.; Singh, H.; Nunia, K.; Mohanty, S.; Gupta, S. Post 

endodontic Aspergillosis in an immunocompetent individual. 

J. Clin. Exp. Dent. 2015; 7: e535 ðe539. DOI: 

10.4317/jced.52247.  

6. Doub JB, Mathur P. Duration of posaconazole therapy for 

Aspergillus fumigatus osteomyelitis dictated by serial moni-

toring of 1,3 -beta -D glucan. Infection. 2020;  48 (6): 959 -963. 

DOI: 10.1007/s15010 -020 -01489 -2. 

7. Myoken, Y.; Sugata, T.; Kyo, T.I.; Fujihara, M. Pathological 

features of invasive oral aspergillosis in patients with hema-

tological malignancies. J. Oral Maxillofac. Surg. 1996; 54: 

263 -270. DOI:10.1016 /S0278 -2391(96)90737 -5. 

8. Gabrielli, E.; Fothergill, A.W.; Brescini, L.; Sutton, D.A.; 

Marchionni, E.; Orsetti, E.; Staf -folani, S.; Castelli, P.; Gesuita, 

R.; Barchiesi, F. Osteomyelitis caused by Aspergillus species: 

A review of 310 reported cases. Clin . Microbiol. Infect. 2014; 

20: 559 -565. DOI: 10.1111/1469 -0691.12389.  

9. Lador N, Polacheck I, Gural A, Sanatski E, Garfunkel A. A 

trifungal infection of the mandi -ble: case report and literature 

review. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 

2006; 101 (4): 451 -6. DOI: 10.1016/j.tripleo.2005.07.022.  

10.  Chugh, A.; Pandey, A.K.; Goyal, A.; Soni, K.; Jain, V.; 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY 

| www.rejr.ru | REJR. 2023; 13(4):110-119       DOI: 10.21569/2222-7415-2023-13-4-110-119                    119 
 

 

Thirunavukkarasu, B.; Vedant, D.; Kumar, D.; Kumar, P. 

Atypical presentations of fungal osteomyelitis during post 

COVID-19 out -break. Case s eries. J. Oral Maxillofac. Surg. 

Med. Pathol. 2022; 34: 622 -627. DOI: 

10.1016/j.ajoms.2022.03.007.  

11.  Neofytos D, Horn D, Anaissie E, Steinbach W, Olyaei A, 

Fishman J, Pfaller M, Chang C, Webster K, Marr K. Epidemi-

ology and outcome of invasive fungal infe ction in adult hema-

topoietic stem cell transplant recipients: analysis of Multicen-

ter Prospective Antifungal Therapy (PATH) Al -liance registry. 

Clin Infect Dis. 2009; 48 (3): 265 -73. DOI: 10.1086/595846.  

12.  Suresh A, Joshi A, Desai AK, Juturu U, Kurian DJ , Jain P, 

Kulkarni RD, Kumar N. Covid -19 -associated fungal osteomye-

litis of jaws and sinuses: An experience -driven management 

proto -col. Med Mycol. 2022; 60 (2): myab082. DOI: 

10.1093/mmy/myab082.     

 

References: 

1. Eremin A.V., Chekhonatskaya M.L., Niko lenko V.N., 

Ilyasova E.B., Smolkina E.P., Chekho -natsky A.A., Kon-

dratyeva O.A., Gavryushova L. V. Post-Covid necrosis of the 

maxillofacial region. REIR. 2022; 12 (4): 22 -29. DOI: 

10.21569/2222 -7415 -2022 -12 -4-22 -29 (in Russian).  

2. Thompson, G.R., III; Corn ely, O.A.; Pappas, P.G.; Patterson, 

T.F.; Hoenigl, M.; Jenks, J.D.; Clancy, C.J.; Nguyen, M.H. 

Invasive aspergillosis as an under -recognized superinfection 

in COVID -19. Open Forum Infect. Dis. 2020; 19: ofaa242. 

DOI: 10.1093/ofid/ofaa242.  

3. Arzhantev A.P.  X-ray manifastations of osteomyelitis jaws. 

REJR. 2021; 11 (1): 28 -42. DOI: 10.21569/2222 -7415 -2021 -

11 -1-28 -42 (in Russian).  

4. Telles, D.R.; Karki, N.; Marshall, M.W. Oral fungal infec-

tions: Diagnosis and management. Dent. Clin. N. Am. 2017; 

61: 319 -349 . DOI: 10.1016/j.cden.2016.12.004.  

5. Urs, A.B.; Singh, H.; Nunia, K.; Mohanty, S.; Gupta, S. Post 

endodontic Aspergillosis in an immunocompetent individual. 

J. Clin. Exp. Dent. 2015; 7: e535 ðe539. DOI: 

10.4317/jced.52247.  

6. Doub JB, Mathur P. Duration of  posaconazole therapy for 

Aspergillus fumigatus osteomyelitis dictated by serial moni-

toring of 1,3 -beta -D glucan. Infection. 2020; 48 (6): 959 -963. 

DOI: 10.1007/s15010 -020 -01489 -2. 

7. Myoken, Y.; Sugata, T.; Kyo, T.I.; Fujihara, M. Pathological 

features of  invasive oral aspergillosis in patients with hema-

tological malignancies. J. Oral Maxillofac. Surg. 1996; 54: 

263 -270. DOI:10.1016/S0278 -2391(96)90737 -5. 

8. Gabrielli, E.; Fothergill, A.W.; Brescini, L.; Sutton, D.A.; 

Marchionni, E.; Orsetti, E.; Staffolan i, S.; Castelli, P.; Gesuita, 

R.; Barchiesi, F. Osteomyelitis caused by Aspergillus spe -

cies: A review of 310 reported cases. Clin. Microbiol. Infect. 

2014; 20: 559 -565. DOI: 10.1111/1469 -0691.12389.  

9. Lador N, Polacheck I, Gural A, Sanatski E, Garfunkel A. A 

trifungal infection of the mandible: case report and literature 

review. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 

2006; 101 (4): 451 -6. DOI: 10.1016/j.tripleo.2005.07.022.  

10.  Chugh, A.; Pandey, A.K.; Goyal, A.; Soni, K.; Jain, V.; 

Thirunavukk arasu, B.; Vedant, D.; Kumar, D.; Kumar, P. 

Atypical presentations of fungal osteomyelitis during post 

COVID-19 outbreak. Case series. J. Oral Maxillofac. Surg. 

Med. Pathol. 2022; 34: 622 -627. DOI: 

10.1016/j.ajoms.2022.03.007.  

11.  Neofytos D, Horn D, Anais sie E, Steinbach W, Olyaei A, 

Fishman J, Pfaller M, Chang C, Webster K, Marr K. Epidemi-

ology and outcome of invasive fungal infection in adult hema -

topoietic stem cell transplant recipients: analysis of Multicen-

ter Prospective Antifungal Therapy (PATH) All iance registry. 

Clin Infect Dis. 2009; 48 (3): 265 -73. DOI: 10.1086/595846.  

12.  Suresh A, Joshi A, Desai AK, Juturu U, Kurian DJ, Jain P, 

Kulkarni RD, Kumar N. Covid -19 -associated fungal osteomye-

litis of jaws and sinuses: An experience -driven management 

protocol. Med Mycol. 2022; 60 (2): myab082. DOI: 

10.1093/mmy/myab082.    

.  

 

 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY 

| www.rejr.ru | REJR. 2023; 13(4):120-132       DOI: 10.21569/2222-7415-2023-13-4-120-132                    120 
 

 

 

 

 

ȻȷȺȽȶȺȶȷȱȾȺɃȹɇȵ ȼȬȶ Ȯ ȰȴȮȱȼȾȴȶȿȷȱ ȸȺɃȱȮȺȯȺ Ȼȿȳɇȼɋ 

 

Аксенова С.П., Иванников М.Е., Нуднов Н.В. 
 

ɀȯȭȿ çȼɚɝɝɔɕɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɔè ȸȳ ȼɀ (ɀȯȭȿ çȼȹɂȼȼè ȸȳ ȼɀ). ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɎɧɫɎɗɑəɔɫ ɛɗɚɝɖɚɖɗɑ-

ɞɚɣəɚɏɚ ɜɌɖɌ Ɏ ɐɔɎɑɜɞɔɖɟɗɑ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɌɢɔɑəɞɖɌ 83-ɡ ɗɑɞ ɝ ɐɔɌɏəɚɓɚɘ: ɜɌɖ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, ɗɚɖɌɗɔ-

ɓɚɎɌəəɧɕ Ɏ ɖɜɟɛəɚɘ ɐɔɎɑɜɞɔɖɟɗɑ ɍɚɖɚɎɚɕ ɝɞɑəɖɔ ɛɟɓɧɜɫ. ȰɔɌɏəɚɝɞɔɖɌ ɓɌɍɚɗɑɎɌəɔɫ 

ɛɜɚɎɚɐɔɗɌɝɨ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɘ (ɢɔɝɞɚɝɖɚɛɔɫ), ɗɟɣɑɎɧɘ (ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɌɫ 

ȸȼȾ) ɔ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘ ɘɑɞɚɐɌɘɔ. ȹɌɍɗɪɐɑəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɞɑɣɑəɔɑ 1 ɏɚɐɌ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɘ ɝɗɟɣɌɑ ɟ ɛɌɢɔɑəɞɖɔ ɛɜɔ ɛɑɜɑɝɘɚɞɜɑ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɫ 

ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɚɍɦɑɘəɚɑ ɝɚɗɔɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ Ɏ ɖɗɑɞɣɌɞɖɑ ɛɜɌɎɧɡ ɚɞɐɑɗɚɎ ɘɌɗɚɏɚ ɞɌɓɌ. Ȼɜɚ-

ɎɑɐɑəəɌɫ ɢɔɝɞɚɝɖɚɛɔɫ ɚɖɌɓɌɗɌɝɨ əɑɔəɠɚɜɘɌɞɔɎəɚɕ, ɔ ɞɚɗɨɖɚ ɛɚɝɗɑɐɟɪɥɌɫ ɞɜɌəɝɎɌɏɔəɌɗɨəɌɫ 

ɍɔɚɛɝɔɫ ɛɚɐɞɎɑɜɐɔɗɌ əɌɗɔɣɔɑ ɟ ɛɌɢɔɑəɞɖɔ ɛɗɚɝɖɚɖɗɑɞɚɣəɚɏɚ ɜɌɖɌ. ȻɜɚɎɑɐɑəəɚɑ ɛɚɝɗɑ ɝɑɗɑɖ-

ɞɔɎəɚɕ ɡɔɘɔɚɩɘɍɚɗɔɓɌɢɔɔ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ ɛɚɗɚɒɔɞɑɗɨəɟɪ ɐɔəɌɘɔɖɟ Ɏ 

Ɏɔɐɑ ɣɌɝɞɔɣəɚɏɚ ɜɑɏɜɑɝɝɌ ɚɛɟɡɚɗɔ, ɍɗɌɏɚɐɌɜɫ ɣɑɘɟ ɝɞɌɗ Ɏɔɐɑə ɛɜɚɝɎɑɞ ɐɔɎɑɜɞɔɖɟɗɌ, Ɏ ɝɞɑəɖɑ 

ɖɚɞɚɜɚɏɚ ɔ ɍɧɗɚ ɗɚɖɌɗɔɓɚɎɌəɚ ɐɌəəɚɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɑ. ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɑ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɖɌ-

ɓɌɗɚ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɚɞɜɔɢɌɞɑɗɨəɟɪ ɐɔəɌɘɔɖɟ ɔ ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɌ ɚɛɟɡɚɗɔ.  

Ⱥɍɝɟɒɐɑəɔɑ. ȺɛɔɝɌəəɧɕ ɝɗɟɣɌɕ ɛɜɑɐɝɞɌɎɗɫɑɞ ɚɝɚɍɧɕ ɔəɞɑɜɑɝ Ɏ ɛɗɌəɑ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɘɌɗɚɏɚ ɞɌɓɌ. ȻɚɝɞɌəɚɎɖɌ ɚɖɚəɣɌɞɑɗɨəɚɏɚ ɐɔɌɏəɚɓɌ ɍɧ-

ɗɌ ɚɝɗɚɒəɑəɌ əɑɖɜɚɓɚɘ Ɏəɟɞɜɔɛɚɗɚɝɞəɚɏɚ ɚɛɟɡɚɗɑɎɚɏɚ ɖɚɘɛɚəɑəɞɌ ɔ ɚɞɝɟɞɝɞɎɔɑɘ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɛɜɚɝɎɑɞɌ ɐɔɎɑɜɞɔɖɟɗɌ. Ȼɚɐɚɍəɧɑ ɝɗɟɣɌɔ ɝɚɣɑɞɌəɔɫ ɛɗɚɝɖɚɖɗɑɞɚɣəɚɏɚ ɜɌɖɌ ɝ ɗɚɖɌɗɔɓɌɢɔɑɕ Ɏ ɐɔ-

Ɏɑɜɞɔɖɟɗɑ ɖɜɌɕəɑ ɜɑɐɖɔ ɔ ɚɛɔɝɌəɧ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɞɚɗɨɖɚ Ɏ Ɏɔɐɑ ɚɞɐɑɗɨəɧɡ ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪ-

ɐɑəɔɕ. 

ȳɌɖɗɪɣɑəɔɑ. ȼɑɐɖɌɫ ɗɚɖɌɗɔɓɌɢɔɫ ɚɛɟɡɚɗɔ Ɏ ɐɔɎɑɜɞɔɖɟɗɑ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, ɔɘɔɞɔɜɟɪ-

ɥɌɫ ɎəɑɚɜɏɌəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɘɌɗɚɏɚ ɞɌɓɌ, ɓɌɞɜɟɐəɔɗɌ ɐɔɌɏəɚɝɞɔɖɟ ɔ ɝɎɚɑɎɜɑɘɑəəɚɑ əɌɣɌɗɚ ɗɑ-

ɣɑəɔɫ. ȹɑɝɘɚɞɜɫ əɌ ɛɜɚɎɑɐɑəəɟɪ ɝɑɗɑɖɞɔɎəɟɪ ɡɔɘɔɚɩɘɍɚɗɔɓɌɢɔɪ ɚɛɟɡɚɗɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, 

ɖɜɟɛəɧɕ ɚɍɦɑɘ ɚɛɟɡɚɗɔ ɔ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɖɔ əɑ ɛɚɓɎɚɗɔɗɔ ɐɚɍɔɞɨɝɫ ɜɑɘɔɝɝɔɔ ɓɌɍɚɗɑɎɌəɔɫ. Ȯ 

ɞɚɒɑ Ɏɜɑɘɫ, ɐɌəəɚɑ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ   ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɌɫ ȸȼȾ 

ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɚɛɟɡɚɗɑɕ ɘɌɗɚɏɚ ɞɌɓɌ. 
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SQUAMOUS CELL CARCINOMA IN URINARY BLADDER DIVERTICULUM 

 

Aksenova S.P., Ivannikov M.E., Nudnov N.V. 

 
Russian Scientific Center of Roentgenoradiology. Moscow, Russia.  

 

urpose. To showcase a clinical instance of squamous cell carcinoma identified within a 

bladder diverticulum and to review other similar  cases in the literature.  

Materials and methods. An 83 -year -old patient with a diagnosis of bladder cancer, localized 

in a large diverticulum of the lateral wall of the bladder. Diagnosis of the disease was car-

ried out by instrumental (cystoscopy), radiat ion (multiparametric MRI) and pathomorphological 

methods. The patient was followed up for 1 year.  

Results . In the presented case, a solid mass was found in the right pelvic cellular tissue on 

MRI examination. Cystoscopy was uninformative and only a subsequ ent transvaginal biopsy con-

firmed the presence of squamous cell carcinoma. After selective chemoembolization, MRI showed 

positive dynamics of tumor volume regression, revealing the lumen of the diverticulum in whose wall 

this neoplasm was localized. MRI ex amination after 6 months showed negative dynamics and in-

crease of tumor size.  

Discussion.  This case is of particular interest in terms of the differential diagnosis of pelvic ne-

oplasms. The final diagnosis was complicated by necrosis of the intracavitary t umor component and 

lack of visualization of the lumen of the diverticulum. Such cases of a combination of squamous cell 

carcinoma with localization in the diverticulum are extremely rare and are described in the literature 

only as isolated clinical observa tions.  

Conclusion.  The rare localization of the tumor in the diverticulum of the bladder, which mim-

ics an extra -organ formation of the small pelvis, made it difficult to diagnose and timely start treat-

ment. Despite the selective chemoembolization of the bl adder tumor, the large volume of the tumor 

and the age of the patient did not allow achieving remission of the disease. At the same time, this 

clinical observation shows that multiparametric MRI is the method of choice in the diagnosis of pel-

vic tumors . 

 

Keywords: case report, intradiverticular bladder tumors, carcinoma, squamous cell, urinary 

bladder neoplasms, diverticulum.  
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Ɍɖ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ (ȼȸȻ) ð ɩɞɚ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɚɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɑ, ɜɌɓ-

ɎɔɎɌɪɥɑɑɝɫ ɔɓ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ 

ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ. ȰɌəəɌɫ ɛɌɞɚɗɚɏɔɫ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɌɖɞɟɌɗɨəɟɪ ɛɜɚ-

ɍɗɑɘɟ ɐɗɫ ɝɚɎɜɑɘɑəəɚɕ ɘɑɐɔɢɔəɧ. ȾɌɖ, ɛɜɔ-

ɘɑɜəɚ 3% Ɏɝɑɡ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑəəɧɡ ɐɔɌɏəɚ-

ɓɚɎ ɜɌɖɌ ɔ 2,1% Ɏɝɑɡ ɝɘɑɜɞɑɕ ɚɞ ɜɌɖɌ ɝɎɫɓɌ-

əɧ ɝ ɓɌɍɚɗɑɎɌəɔɑɘ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ [1]. Ȯ 

ȼɚɝɝɔɔ ɛɚ ɐɌəəɧɘ ɓɌ 2021 ɏɚɐ ɓɌɍɚɗɑɎɌɑ-

ɘɚɝɞɨ ȼȸȻ ɝɜɑɐɔ ɘɟɒɣɔə ɝɚɝɞɌɎɔɗɌ 11,33 əɌ 

100 ɞɧɝ. əɌɝɑɗɑəɔɫ ɔ 2,02 əɌ 100 ɞɧɝ. əɌɝɑ-

ɗɑəɔɫ ɝɜɑɐɔ ɒɑəɥɔə. Ȼɜɔ ɩɞɚɘ ɛɚɖɌɓɌɞɑɗɔ 

ɝɘɑɜɞəɚɝɞɔ: 4,04 əɌ 100 ɞɧɝ. əɌɝɑɗɑəɔɫ ɟ 

ɘɟɒɣɔə, 0,58 əɌ 100 ɞɧɝ. əɌɝɑɗɑəɔɫ ɟ ɒɑə-

ɥɔə [2].  

ȯɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɎɌɜɔɌəɞɧ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ 

ɛɜɔəɫɞɚ ɜɌɓɐɑɗɫɞɨ əɌ ɐɎɑ ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɛɜɚɔɝɡɚɒɐɑəɔɫ: ɩɛɔɞɑɗɔɌɗɨəɧɑ 

(ɜɌɖ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ) ɔ əɑɩɛɔɞɑɗɔɌɗɨəɧɑ. 

Ȼɜɔ ɩɞɚɘ ɍɚɗɑɑ 95% Ɏɝɑɡ ɝɗɟɣɌɑɎ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɕ ɛɜɔɡɚɐɔɞɝɫ ɔɘɑəəɚ əɌ ɩɛɔɞɑɗɔɌɗɨ-

əɧɑ ɚɛɟɡɚɗɔ. Ƚɜɑɐɔ ɐɌəəɚɕ ɏɜɟɛɛɧ əɌɔɍɚɗɑɑ 

ɜɌɝɛɜɚɝɞɜɌəɬəəɧɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɎɌɜɔɌə-

ɞɚɘ ɫɎɗɫɑɞɝɫ ɟɜɚɞɑɗɔɌɗɨəɧɕ ɜɌɖ (ɛɑɜɑɡɚɐəɚ-

ɖɗɑɞɚɣəɧɕ) ð 90%, ɓɌ ɖɚɞɚɜɧɘ ɝɗɑɐɟɑɞ ɛɗɚ-

ɝɖɚɖɗɑɞɚɣəɧɕ ɜɌɖ ð 2-7%, ɔ ɌɐɑəɚɖɌɜɢɔəɚɘɌ 

ð 2% [3, 4]. Ȼɗɚɝɖɚɖɗɑɞɚɣəɧɕ ɜɌɖ ɘɚɣɑɎɚɏɚ 

ɛɟɓɧɜɫ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɛɚɐɜɌɓɐɑɗɫɑɞɝɫ əɌ 

ɐɎɑ ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɩɞɔɚɗɚɏɔɔ: Ɍɝ-

ɝɚɢɔɔɜɚɎɌəəɧɕ ɔ əɑ ɌɝɝɚɢɔɔɜɚɎɌəəɧɕ ɝ 
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ɤɔɝɞɚɝɚɘɚɓɚɘ [4]. ɀɌɖɞɚɜɌɘɔ ɜɔɝɖɌ ɐɗɫ ɛɗɚ-

ɝɖɚɖɗɑɞɚɣəɚɏɚ ɜɌɖɌ, əɑ ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ ɝ 

ɤɔɝɞɚɝɚɘɚɓɚɘ, ɫɎɗɫɪɞɝɫ: ɖɟɜɑəɔɑ, əɑɕɜɚ-

ɏɑəəɧɕ ɘɚɣɑɎɚɕ ɛɟɓɧɜɨ, ɡɜɚəɔɣɑɝɖɚɑ ɜɌɓ-

ɐɜɌɒɑəɔɑ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ (ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɘɚɣɑɎɧɘ ɖɌɞɑɞɑɜɚɘ), ɜɑɢɔɐɔɎɔɜɟɪɥɌɫ ɔə-

ɠɑɖɢɔɫ ɘɚɣɑɎɧɡ ɛɟɞɑɕ, ɖɌɘəɔ Ɏ ɘɚɣɑɎɚɘ 

ɛɟɓɧɜɑ, ɔəɠɔɢɔɜɚɎɌəɔɑ Ɏɔɜɟɝɚɘ ɛɌɛɔɗɗɚɘɧ 

ɣɑɗɚɎɑɖɌ (ȮȻɃ) ɔ ɞɑɜɌɛɔɫ ɢɔɖɗɚɠɚɝɠɌɘɔɐɚɘ 

[ȺɤɔɍɖɌ: ɔɝɞɚɣəɔɖ ɛɑɜɑɖɜɬɝɞəɚɕ ɝɝɧɗɖɔ əɑ 

əɌɕɐɑə,ȺɤɔɍɖɌ: ɔɝɞɚɣəɔɖ ɛɑɜɑɖɜɬɝɞəɚɕ 

ɝɝɧɗɖɔ əɑ əɌɕɐɑə]. ȾɌɖɒɑ ɝɞɚɔɞ ɚɞɘɑɞɔɞɨ, 

ɣɞɚ ɛɗɚɝɖɚɖɗɑɞɚɣəɧɕ ɜɌɖ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ 

ɣɌɥɑ ɜɌɓɎɔɎɌɑɞɝɫ ɝɜɑɐɔ ɘɟɒɝɖɚɏɚ əɌɝɑɗɑ-

əɔɫ, ɝ ɝɚɚɞəɚɤɑəɔɑɘ ɝɗɟɣɌɑɎ ɟ ɘɟɒɣɔə ɔ 

ɒɑəɥɔə ɜɌɎəɧɘ 3:2 [4]. Gordetsky J. et al. 

ɟɖɌɓɧɎɌɪɞ, ɣɞɚ ɛɚɐɌɎɗɫɪɥɌɫ ɣɌɝɞɨ ɠɌɖɞɚ-

ɜɚɎ ɜɔɝɖɌ ɚɍɗɌɐɌɑɞ ɚɍɥɔɘ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɘ 

ɘɑɡɌəɔɓɘɚɘ ð ɡɜɚəɔɣɑɝɖɔɘ ɎɚɝɛɌɗɑəɔɑɘ 

ɝɞɑəɖɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ [5]. Ȼɚɐɚɍəɚɑ ɡɜɚəɔ-

ɣɑɝɖɚɑ ɎɚɝɛɌɗɑəɔɑ ɘɚɒɑɞ ɜɌɓɎɔɞɨɝɫ ɔ Ɏ ɐɔ-

Ɏɑɜɞɔɖɟɗɑ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ əɌ ɠɚəɑ ɓɌɝɞɚɫ 

ɘɚɣɔ, ɛɚɝɞɚɫəəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɖɌəɢɑɜɚɏɑ-

əɚɎ ɔ ɔəɠɑɖɢɔɔ, ɎɧɓɎɌəəɚɕ ȮȻɃ, ɣɞɚ ɘɚɒɑɞ 

ɝɞɔɘɟɗɔɜɚɎɌɞɨ əɑɚɛɗɌɝɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ 

[6,7,8].  

Ⱥɛɟɡɚɗɔ, ɗɚɖɌɗɔɓɚɎɌəəɧɑ Ɏ ɐɔɎɑɜɞɔɖɟ-

ɗɑ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, ɎɝɞɜɑɣɌɪɞɝɫ ɖɜɌɕəɑ 

ɜɑɐɖɚ, ɝɚɝɞɌɎɗɫɫ ɗɔɤɨ 0,8% - 1% ɚɞ Ɏɝɑɡ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɕ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ [6,7]. Ȯ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ, ɛɜɚɎɑɐɬəəɚɘ Katsimperis S. et al. 

ɔ ɚɝəɚɎɌəəɚɘ əɌ ɐɌəəɧɡ 498 ɛɌɢɔɑəɞɚɎ ɝ 

ɜɌɖɚɘ Ɏ ɐɔɎɑɜɞɔɖɟɗɑ, ɛɗɚɝɖɚɖɗɑɞɚɣəɧɕ ɜɌɖ 

ɍɧɗ ɎɧɫɎɗɑə ɞɚɗɨɖɚ Ɏ 5,22% Ɏɝɑɡ ɝɗɟɣɌɑɎ [8].  

Ȯ əɌɕɐɑəəɧɡ əɌɘɔ ɚɛɔɝɌəɔɫɡ ɚɞɐɑɗɨ-

əɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɑɎ ɛɜɔɘɑəɫɗɔɝɨ ɜɌɓ-

ɗɔɣəɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ ɛɗɚɝɖɚɖɗɑɞɚɣəɚ-

ɏɚ ɜɌɖɌ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ Ɏ ɐɔɎɑɜɞɔɖɟɗɑ ð 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ), ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) ɔ ɢɔɝɞɚɝɖɚ-

ɛɔɫ [9,10]. Ȼɜɔ ɩɞɚɘ, Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɛɜɑɐ-

ɝɞɌɎɗɑəəɧɡ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɝɗɟɣɌɑɎ, ɚɛɟɡɚɗɨ 

ɡɚɜɚɤɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɌɝɨ Ɏ ɛɜɚɝɎɑɞɑ ɜɌɝ-

ɛɜɌɎɗɑəəɚɏɚ ɐɔɎɑɜɞɔɖɟɗɌ, ɣɞɚ ɓəɌɣɔɞɑɗɨəɚ 

ɚɍɗɑɏɣɌɗɚ ɛɚɝɞɌəɚɎɖɟ ɐɔɌɏəɚɓɌ. ȺɛɔɝɧɎɌɑ-

ɘɚɑ əɌɘɔ əɌɍɗɪɐɑəɔɑ ɟəɔɖɌɗɨəɚ ɞɑɘ, ɣɞɚ 

ɛɜɚɝɎɑɞ ɐɔɎɑɜɞɔɖɟɗɌ ɍɧɗ ɛɚɗəɚɝɞɨɪ ɚɍɞɟɜɔ-

ɜɚɎɌə ɚɛɟɡɚɗɨɪ, ɖɚɞɚɜɌɫ ɓəɌɣɔɞɑɗɨəɚ ɛɜɚ-

ɜɌɝɞɌɗɌ Ɏ ɛɌɜɌɎɑɓɔɖɌɗɨəɟɪ ɖɗɑɞɣɌɞɖɟ, ɔɘɔ-

ɞɔɜɟɫ ɎəɑɚɜɏɌəəɚɑ ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ 

ɘɌɗɚɏɚ ɞɌɓɌ. Ȼɚɐɚɍəɧɑ ɚɍɝɞɚɫɞɑɗɨɝɞɎɌ 

ɚɝɗɚɒəɔɗɔ ɟɝɞɌəɚɎɗɑəɔɑ Ɏɑɜəɚɏɚ ɐɔɌɏəɚɓɌ, 

ɛɚɞɜɑɍɚɎɌɎ ɛɜɚɎɑɐɑəɔɫ ɞɥɌɞɑɗɨəɚɏɚ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɏɚ ɛɚɔɝɖɌ. 

ȶɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ. 

ȻɌɢɔɑəɞɖɌ ȯ., 1940 ɏ.ɜ. (83 ɏɚɐɌ). ȴɓ 

ɌəɌɘəɑɓɌ ɔɓɎɑɝɞəɚ, ɣɞɚ ɛɌɢɔɑəɞɖɟ Ɏ ɞɑɣɑəɔɑ 

ɏɚɐɌ ɍɑɝɛɚɖɚɔɗɔ ɛɑɜɔɚɐɔɣɑɝɖɔɑ ɝɔɘɛɞɚɘɧ 

ɢɔɝɞɔɞɌ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɛɜɚɎɚɐɔɗɌɝɨ ɖɚəɝɑɜ-

ɎɌɞɔɎəɌɫ ɞɑɜɌɛɔɫ ɝ ɟɘɑɜɑəəɧɘ ɩɠɠɑɖɞɚɘ. 

Ȼɜɔ ȸȼ-ɚɍɝɗɑɐɚɎɌəɔɔ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɚɍɜɌ-

ɓɚɎɌəɔɑ ɛɜɌɎɧɡ ɚɞɐɑɗɚɎ ɘɌɗɚɏɚ ɞɌɓɌ ɝ ɎɚɎɗɑ-

ɣɑəɔɑɘ ɝɞɑəɖɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɔ ɝɐɌɎɗɑəɔ-

ɑɘ ɛɜɌɎɚɏɚ ɘɚɣɑɞɚɣəɔɖɌ, ɎɧɓɧɎɌɪɥɑɑ ɟɜɑ-

ɞɑɜɚɛɔɑɗɚɖɌɗɔɖɚɩɖɞɌɓɔɪ ɝɛɜɌɎɌ. Ȼɜɔ ɛɚ-

ɛɧɞɖɑ Ɏɧɛɚɗəɑəɔɫ ɢɔɝɞɚɝɖɚɛɔɔ ɔ ɍɔɚɛɝɔɔ 

ɍɑɓ əɌɜɖɚɓɌ Ɏ ɟɜɚɗɚɏɔɣɑɝɖɚɘ ɚɞɐɑɗɑəɔɔ ɏɚ-

ɜɚɐɝɖɚɕ ɍɚɗɨəɔɢɧ ɛɚɗɟɣɑəəɧɕ ɘɌɞɑɜɔɌɗ əɑ 

ɛɚɐɞɎɑɜɐɔɗ əɌɗɔɣɔɑ ɜɌɖɌ, ɚɛɟɡɚɗɑɎɧɡ ɖɗɑɞɚɖ 

ɚɍəɌɜɟɒɑəɚ əɑ ɍɧɗɚ. Ȯ ɛɚɝɗɑɐɟɪɥɑɘ ɛɌɢɔ-

ɑəɞɖɌ ɚɍɜɌɞɔɗɌɝɨ Ɏ ȼȹɂȼȼ ɐɗɫ ɖɚəɝɟɗɨɞɌɢɔɔ 

c ɒɌɗɚɍɌɘɔ əɌ ɛɜɔɘɑɝɨ ɖɜɚɎɔ Ɏ ɘɚɣɑ, əɑ-

ɐɑɜɒɌəɔɑ ɘɚɣɔ, ɍɚɗɔ, ɜɑɓɔ ɛɜɔ ɘɚɣɑɔɝɛɟɝ-

ɖɌəɔɔ. Ȯ ȼȹɂȼȼ ɍɧɗɔ ɛɚɎɞɚɜəɚ ɛɜɚɌəɌɗɔɓɔ-

ɜɚɎɌəɧ ɐɌəəɧɑ ȸȼȾ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ, 

ɛɜɚɎɑɐɑəəɚɕ ɜɌəɑɑ Ɏ ɐɜɟɏɚɘ ɘɑɐɔɢɔəɝɖɚɘ 

ɟɣɜɑɒɐɑəɔɔ, ɔ ɛɚɐɞɎɑɜɒɐɑəɚ ɚɍɦɑɘəɚɑ ɝɚ-

ɗɔɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɖɗɑɞɣɌɞɖɔ ɛɜɌɎɧɡ ɚɞɐɑ-

ɗɚɎ ɘɌɗɚɏɚ ɞɌɓɌ ɝ ɔəɎɌɓɔɑɕ Ɏ ɘɚɣɑɎɚɕ ɛɟ-

ɓɧɜɨ, ɛɜɌɎɧɕ ɘɚɣɑɞɚɣəɔɖ, ɝ ɜɌɝɛɜɚɝɞɜɌəɑ-

əɔɑɘ Ɏ ɚɍɗɌɝɞɨ ɝɑɐɌɗɔɥəɚɏɚ ɚɞɎɑɜɝɞɔɫ ɝɛɜɌ-

ɎɌ. ȮɜɌɣɌɘɔ-ɜɑəɞɏɑəɚɗɚɏɌɘɔ ɛɜɑɐɛɚɗɚɒɑə 

ɐɔɌɏəɚɓ ɎəɑɚɜɏɌəəɚɕ ɚɛɟɡɚɗɔ ɝ ɜɌɝɛɜɚɝɞɜɌ-

əɑəɔɑɘ əɌ ɘɚɣɑɎɚɕ ɛɟɓɧɜɨ ɔ ɘɚɣɑɞɚɣəɔɖ, 

Ɏɚɓɘɚɒəɚ, ɘɑɓɑəɡɔɘɌɗɨəɚɏɚ ɜɫɐɌ. ȾɌɖɒɑ ɍɧ-

ɗɔ ɎɧɫɎɗɑəɧ ɏɔɐɜɚɟɜɑɞɑɜ ɝɛɜɌɎɌ, ɢɔɝɞɔɞ, 

ɘəɚɒɑɝɞɎɑəəɧɑ ɐɔɎɑɜɞɔɖɟɗɧ ɘɚɣɑɎɚɏɚ ɛɟ-

ɓɧɜɫ ɔ ɟɎɑɗɔɣɑəɔɑ ɛɚɐɎɓɐɚɤəɧɡ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɡ ɟɓɗɚɎ ɝɛɜɌɎɌ (ɜɔɝ. 1, 2).  

ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɛɌɢɔɑəɞɖɑ ɍɧɗ ɟɝɞɌəɚɎɗɑə ɐɔɌɏəɚɓ: D41.4 ð

ȹɚɎɚɚɍɜɌɓɚɎɌəɔɑ əɑɚɛɜɑɐɑɗɑəəɚɏɚ ɔɗɔ əɑɔɓ-

Ɏɑɝɞəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ.  

ȻɌɢɔɑəɞɖɌ ɍɧɗɌ ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəɌ Ɏ 

ɚɞɐɑɗɑəɔɑ ɟɜɚɗɚɏɔɔ ɐɗɫ ɐɚɚɍɝɗɑɐɚɎɌəɔɫ ɔ 

ɛɜɚɎɑɐɑəɔɫ ɝɘɚɞɜɚɎɚɕ ɢɔɝɞɚɝɖɚɛɔɔ ɝ ɍɔɚɛ-

ɝɔɑɕ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ.  

Ȼɚ ɐɌəəɧɘ ɝɘɚɞɜɚɎɚɕ ɢɔɝɞɚɝɖɚɛɔɔ ɝ 

ɍɔɚɛɝɔɑɕ ɎɧɫɎɗɑəɚ: Ɏ ɘɚɣɑɎɚɘ ɛɟɓɧɜɑ ɚɞɘɑ-

ɣɌɑɞɝɫ ɝɏɟɝɞɚɖ, ɛɚɖɜɧɞɧɕ ɠɔɍɜɔəɚɘ. ȽɜɑɐɌ 

ɘɟɞəɌɫ. ȽɞɑəɖɌ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɞɜɌɍɑɖɟ-

ɗɫɜəɚ ɔɓɘɑəɑəɌ, ɛɚ ɗɑɎɚɕ ɔ ɓɌɐəɑɕ ɍɚɖɚɎɚɕ 

ɝɞɑəɖɌɘ ɚɛɜɑɐɑɗɫɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɐɔ-

Ɏɑɜɞɔɖɟɗɧ. Ȼɚ ɛɜɌɎɚɕ ɍɚɖɚɎɚɕ ɝɞɑəɖɑ ɎɔɓɟɌ-

ɗɔɓɔɜɟɑɞɝɫ ɎɧɜɌɒɑəəɌɫ ɩɖɝɞɜɌɚɜɏɌəəɌɫ ɐɑ-

ɠɚɜɘɌɢɔɫ. ȽɗɔɓɔɝɞɌɫ ɍɗɑɐəɚ-ɜɚɓɚɎɌɫ, ɝɛɚ-

ɖɚɕəɌɫ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ Ɏɝɑɕ ɛɜɌɎɚɕ ɍɚɖɚ-

Ɏɚɕ ɝɞɑəɖɔ, əɌ ɖɚɞɚɜɚɕ ɚɞɘɑɣɌɪɞɝɫ ɟɣɌɝɞɖɔ 

ɚɞɬɖɌ, ɏɔɛɑɜɑɘɔɔ, ɔəɦɑɢɔɜɚɎɌəəɚɝɞɨ ɝɚɝɟ-

ɐɌɘɔ ɔ ɍɟɗɗɬɓəɚɝɞɨ. ȮɓɫɞɌ ɥɔɛɖɚɎɌɫ ɍɔɚɛɝɔɫ 

ɔɓ ɐɌəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ. ȮɧɜɌɒɑəəɚɏɚ ɖɜɚ-

Ɏɚɞɑɣɑəɔɫ əɑɞ. ȿɝɞɨɑ ɗɑɎɚɏɚ ɘɚɣɑɞɚɣəɔɖɌ ɞɚ-

ɣɑɣəɚɑ, ɝɚɖɜɌɥɌɑɞɝɫ, Ɏɧɐɑɗɫɑɞ ɘɚɣɟ. ȿɝɞɨɑ 

ɛɜɌɎɚɏɚ ɘɚɣɑɞɚɣəɔɖɌ əɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ. 

Ȼɜɔ ɘɔɖɜɚɝɖɚɛɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɠɜɌɏ-

ɘɑəɞɌ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ Ɏ 

ɝɚɍɝɞɎɑəəɚɕ ɛɗɌɝɞɔəɖɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ 

ɚɛɜɑɐɑɗɫɗɌɝɨ   ɡɜɚəɔɣɑɝɖɌɫ   ɎɚɝɛɌɗɔɞɑɗɨəɌɫ  
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ȼɔɝ. 1 ɏ (Fig. 1 d) 

ȼɔɝ. 1.      ȸȼȾ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ ɚɞ ɔɪəɫ 2022 (ɐɚ ɡɔɘɔɚɞɑɜɌɛɑɎɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ).  

a ð Ⱦ2-Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɝɚɗɔɐəɚɑ ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ (ɝɞɜɑɗɖɌ), ɔəɠɔɗɨɞɜɔɜɟɪɥɑɑ ɛɜɌɎɟɪ 

ɍɚɖɚɎɟɪ ɔ ɣɌɝɞɔɣəɚ ɓɌɐəɪɪ ɝɞɑəɖɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɝ ɛɚɗəɧɘ ɑɏɚ ɛɜɚɜɌɝɞɌəɔɑɘ ɔ əɌɗɔɣɔɑɘ Ɏəɟɞɜɔɛɟ-

ɓɧɜəɚɏɚ ɚɛɟɡɚɗɑɎɚɏɚ ɖɚɘɛɚəɑəɞɌ (ɛɟəɖɞɔɜəɌɫ ɝɞɜɑɗɖɌ), ɝɎɫɓɌəəɚɏɚ ɝ ɚɝəɚɎəɚɕ ɚɛɟɡɚɗɨɪ ɞɚəɖɚɕ əɚɒɖɚɕ 

ɔ əɑ ɝɎɫɓɌəəɚɏɚ ɝɚ ɝɞɑəɖɚɕ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ;  

ɍ ð ɝɡɑɘɌɞɔɣəɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ⱦ2-Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ: ɎɗɌɏɌɗɔɥɑ, ɛɜɫɘɌɫ ɖɔɤɖɌ ɔ ɛɌɜɌɜɑɖɞɌɗɨ-

əɌɫ ɖɗɑɞɣɌɞɖɌ ɍɑɓ ɚɍɦɑɘəɧɡ ɚɍɜɌɓɚɎɌəɔɕ; 

Ɏ ð Ⱦ2-Ȯȴ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɚɛɟɡɚɗɨ ɚɞɘɑɣɑəɌ ɝɞɜɑɗɖɚɕ;  

ɏ ð Ⱦ2-Ȯȴ Ɏ ɖɚɜɚəɌɜəɚɕ ɛɗɚɝɖɚɝɞɔ, ɘɚɣɑɎɚɕ ɛɟɓɧɜɨ ɐɚɝɞɌɞɚɣəɚɏɚ əɌɛɚɗəɑəɔɫ, Ɏ ɗɑɎɚɕ ɍɚɖɚɎɚɕ ɔ ɓɌɐəɑɕ 

ɝɞɑəɖɌɡ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɎɔɓɟɌɗɔɓɔɜɚɎɌəɧ ɖɜɟɛəɧɑ ɐɔɎɑɜɞɔɖɟɗɧ (ɝɞɜɑɗɖɌ). 

Fig. 1.   MRI, pelvis, June 2022.   

a ð T2-WI, axial plane, s olid mass (arrow) infiltrating the right lateral and partially posterior wall of the blad-

der with complete infiltration of the bladder and presence of an intravesical tumor component (dotted arrow) 

connected to the main tumor by a thin stalk and not connec ted to the bladder wall;  

b ð schematic image of T2 -WI, axial plane;  

c ð T2-WI, sagittal plane, tumor infiltrates the orifice of the right ureter;  

d ð T2-WI, coronal plane, bladder with sufficient filling, large diverticula are visualized in the left lat eral and 

posterior bladder walls (arrow).  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

 

ȼɔɝ. 2 ɐ (Fig. 2 ɑ) 

 

ȼɔɝ. 2 ɑ (Fig. 2 f) 

ȼɔɝ. 2.     ȸȼȾ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ ɚɞ ɔɪəɫ 2022.  

a ð Ⱦ2-Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɚɛɟɡɚɗɨ (ɝɞɜɑɗɖɌ) ɚɐəɚɜɚɐəɚɕ, ɘɫɏɖɚɞɖɌəəɚɕ ɝɞɜɟɖɞɟɜɧ, ɍɑɓ ɛɜɔɓəɌ-

ɖɚɎ əɑɖɜɚɓɌ, ɜɌɝɛɌɐɌ, ɍɑɓ ɖɔɝɞɚɓəɧɡ Ɏɖɗɪɣɑəɔɕ; ɍ ð Ⱦ2-Ȯȴ HASTE FS; ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɏɔɐɜɚɟɜɑɞɑɜ 

ɝɛɜɌɎɌ (ɝɞɜɑɗɖɌ) ɔ ɐɔɎɑɜɞɔɖɟɗɧ ɓɌɐəɑɕ ɔ ɗɑɎɚɕ ɝɞɑəɚɖ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ; Ɏ ð  T2-Ȯȴ Ɏ ɖɚɜɚəɌɜəɚɕ ɛɗɚɝ-

ɖɚɝɞɔ (ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɔəɞɌɖəɧɑ ɞɖɌəɔ ɤɑɕɖɔ ɘɌɞɖɔ, ɝɞɜɑɗɖɌ);  ɏ ð T1-Ȯȴ Ɏ ɖɚɜɚəɌɜəɚɕ ɛɗɚɝɖɚɝɞɔ: 

ɎəɟɞɜɔɛɜɚɝɎɑɞəɧɕ ɖɚɘɛɚəɑəɞ ɚɛɟɡɚɗɔ ɝ ɛɚɎɧɤɑəəɧɘ ȸȼ-ɝɔɏəɌɗɚɘ ɝ ɛɜɔɓəɌɖɌɘɔ əɌɣɌɗɨəɧɡ əɑɖɜɚɞɔ-

ɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɝ ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɘ ɛɜɚɛɔɞɧɎɌəɔɑɘ (ɛɟəɖɞɔɜəɌɫ ɝɞɜɑɗɖɌ); ɐ ð DWI, ɌɖɝɔɌɗɨəɌɫ ɛɜɚ-

ɑɖɢɔɫ, b=800, ɚɛɟɡɚɗɨ ɎɧɜɌɒɑəəɚ ɚɐəɚɜɚɐəɚ ɚɏɜɌəɔɣɔɎɌɑɞ ɐɔɠɠɟɓɔɪ (ɝɞɜɑɗɖɌ); ɑ ð ɖɌɜɞɌ ȴȶȰ (Ɏ ɝɜɑɐ-

əɑɘ ȴȶȰ ɝɚɝɞɌɎɔɗ 0,874 ɘɘ2/ɝɑɖ ɡ 10-3) (ɝɞɜɑɗɖɌ).  

Fig. 2.    MRI, pelvis, June 2022.     

a ð T2-WI, axial plane, tumor (arro w) of homogeneous, soft tissue structure, without signs of necrosis, decay, 

without cystic inclusions; b ð T2-WI HASTE FS; the hydroureter on the right (arrow) and diverticula of the 

posterior and left bladder walls are visualized; c ð T2-WI, coronal plane  (intact cervical tissues are visualized, 

arrow); d ð T1-WI, coronal plane: Intraluminal tumor component with high signal with signs of initial necrotic 

changes with hemorrhagic impregnation (dotted arrow); e ð DWI, axial plane, b=800, tumor is markedly ho-

mogeneously restricted diffusion (arrow); f ð ACD map (average ACD was 0. 874 mm2/sec x 10 -3) (arrow).  
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ɔəɠɔɗɨɞɜɌɢɔɫ. ȺɐəɌɖɚ Ɏ ɛɜɑɐɑɗɌɡ ɍɔɚɛɞɌɞɌ 

ɚɛɟɡɚɗɑɎɚɏɚ ɜɚɝɞɌ ɚɍəɌɜɟɒɑəɚ əɑ ɍɧɗɚ.  

Ȯ ɝɎɫɓɔ ɝ ɜɌɓɎɔɞɔɑɘ ɟ ɛɌɢɔɑəɞɖɔ ɚɍ-

ɝɞɜɟɖɞɔɎəɚɕ ɟɜɚɛɌɞɔɔ ɔ ɜɑɠɗɪɖɝ-ɟɜɚɛɌɞɔɔ 

ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɣɜɑɝɖɚɒəɌɫ ɛɟəɖɢɔɚəəɌɫ 

əɑɠɜɚɝɞɚɘɔɫ ɝɛɜɌɎɌ. ȹɌ ɖɚəɝɔɗɔɟɘɑ ɟɜɚɗɚ-

ɏɚɎ ɔ ɏɔəɑɖɚɗɚɏɚɎ ɍɧɗɚ ɜɑɤɑəɚ ɛɜɚɎɑɐɑəɔɑ 

ɍɔɚɛɝɔɔ ɚɛɟɡɚɗɔ ɣɑɜɑɓ ɓɌɐəɔɕ ɝɎɚɐ ɎɗɌɏɌɗɔ-

ɥɌ ɎɎɔɐɟ ɞɚɏɚ, ɣɞɚ əɌɔɍɚɗɨɤɔɕ ɚɍɦɑɘ ɚɛɟɡɚ-

ɗɔ ɗɚɖɌɗɔɓɚɎɌɗɝɫ Ɏ ɖɗɑɞɣɌɞɖɑ ɞɌɓɌ. Ȼɜɔ ɢɔ-

ɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɎɧɫɎɗɑə ɛɗɚɝɖɚ-

ɗɑɞɚɣəɧɕ ɜɌɖ. ȹɌ ɚɝəɚɎɌəɔɔ ɖɗɔəɔɖɚ-

ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɐɌəəɧɡ əɌ ɞɚɞ ɘɚɘɑəɞ 

ɛɌɢɔɑəɞɖɑ ɟɝɞɌəɚɎɔɗɔ ɛɜɑɐɎɌɜɔɞɑɗɨəɧɕ ɐɔ-

Ɍɏəɚɓ ɘɑɝɞəɚɜɌɝɛɜɚɝɞɜɌəɑəəɚɏɚ ɜɌɖɌ ɤɑɕɖɔ 

ɘɌɞɖɔ ɝɚ ɝɛɚəɞɌəəɧɘ ɜɑɏɜɑɝɝɚɘ ɛɑɜɎɔɣəɚɕ 

ɚɛɟɡɚɗɔ ɛɚ ɛɜɔəɢɔɛɟ ɝɔəɐɜɚɘɌ ȻɑɜɑɏɜɔəɌ. 

ȻɌɢɔɑəɞɖɌ ɍɧɗɌ ɛɜɚɖɚəɝɟɗɨɞɔɜɚɎɌəɌ ɡɔɘɔɚ-

ɞɑɜɌɛɑɎɞɚɘ ɔ ɝɚɝɟɐɔɝɞɧɘ ɡɔɜɟɜɏɚɘ. ȱɕ ɍɧɗɚ 

ɜɑɖɚɘɑəɐɚɎɌəɚ ɛɜɚɎɑɐɑəɔɑ ɎəɟɞɜɔɌɜɞɑɜɔ-

Ɍɗɨəɚɕ ɡɔɘɔɚɞɑɜɌɛɔɔ.  

Ȯ ɡɚɐɑ ɝɑɗɑɖɞɔɎəɚɕ ɡɔɘɔɚɩɘɍɚɗɔɓɌɢɔɔ 

ɚɛɟɡɚɗɔ ɘɌɗɚɏɚ ɞɌɓɌ ɘɔɖɜɚɖɌɞɑɞɑɜ ɍɧɗ ɝɟ-

ɛɑɜɝɑɗɑɖɞɔɎəɚ ɛɜɚɎɑɐɑə ɔ ɟɝɞɌəɚɎɗɑə Ɏ ɛɑ-

ɜɑɐəɑɕ ɞɜɑɞɔ Ɏɑɜɡəɑɕ ɘɚɣɑɛɟɓɧɜəɚɕ Ɍɜɞɑ-

ɜɔɔ. ȮɧɛɚɗəɑəɌ ɛɜɚɗɚəɏɔɜɚɎɌəəɌɫ Ɏəɟɞɜɔ-

ɌɜɞɑɜɔɌɗɨəɌɫ ɡɔɘɔɚɞɑɜɌɛɔɫ ɛɜɑɛɌɜɌɞɌɘɔ 

ɖɌɜɍɚɛɗɌɞɔə 261 ɘɏ ɔ ɛɌɖɗɔɞɌɖɝɑɗ 200 ɘɏ, 

ɩəɐɚɎɌɝɖɟɗɫɜəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ɝɚɝɟɐɚɎ ɘɔɖ-

ɜɚɝɠɑɜɌɘɔ 2 ɘɗ. ȹɌ ɖɚəɞɜɚɗɨəɚɕ ɌəɏɔɚɏɜɌ-

ɠɔɔ, ɡɚɜɚɤɔɕ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɕ ɜɑɓɟɗɨɞɌɞ, 

əɑɢɑɗɑɎɚɕ ɩɘɍɚɗɔɓɌɢɔɔ əɑ ɎɧɫɎɗɑəɚ. ȻɌɢɔ-

ɑəɞɖɌ ɍɧɗɌ ɎɧɛɔɝɌəɌ ɔɓ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɗɔ-

əɔɖɔ Ɏ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɘ ɝɚɝɞɚɫəɔɔ, ɝ 

əɌɓəɌɣɑəɔɑɘ ɛɜɚɎɑɐɑəɔɫ ɖɚəɞɜɚɗɨəɚɕ ȸȼȾ ɝ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ ɣɑ-

ɜɑɓ 20 ɐəɑɕ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɚəɞɜɚɗɨəɚɏɚ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɫ ɚɍəɌɜɟɒɑə ɓəɌɣɔɞɑɗɨəɧɕ ɜɑ-

ɏɜɑɝɝ ɚɛɟɡɚɗɔ ɘɌɗɚɏɚ ɞɌɓɌ (ɜɌɓɘɑɜ ɚɛɟɡɚɗɔ 

ɝɚɝɞɌɎɔɗ 28 ɡ 28 ɡ 34 ɘɘ; ɜɑɏɜɑɝɝ ɝ 130 ɝɘ3  

ɐɚ 10 ɝɘ3) ɔ ɟɝɞɌəɚɎɗɑəɌ ɚɜɏɌəəɌɫ ɛɜɔəɌɐ-

ɗɑɒəɚɝɞɨ ɚɍɜɌɓɚɎɌəɔɫ: ɚɛɟɡɚɗɨ ɖɜɟɛəɚɏɚ ɐɔ-

ɎɑɜɞɔɖɟɗɌ ɛɜɌɎɚɕ ɝɞɑəɖɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɝ 

ɔəɎɌɓɔɑɕ ɛɌɜɌɎɑɓɔɖɌɗɨəɚɕ ɖɗɑɞɣɌɞɖɔ. Ȼɚ-

ɐɚɍəɧɕ ɜɑɓɟɗɨɞɌɞ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɣɌɝɞɔɣəɚɘɟ 

ɚɞɎɑɞɟ (Partial Response), ɞ.ɑ. ɟɘɑəɨɤɑəɔɪ 

ɚɍɦɑɘɌ ɚɛɟɡɚɗɔ ɍɚɗɑɑ ɣɑɘ əɌ 30%, ɝɚɏɗɌɝəɚ 

ɖɗɔəɔɣɑɝɖɔɘɔ ɜɑɖɚɘɑəɐɌɢɔɫɘ RECIST [11]. 

ȾɌɖɒɑ ɚɞɘɑɣɌɗɚɝɨ ɟɘɑəɨɤɑəɔɑ ɜɌɓɘɑɜɚɎ 

ɛɜɌɎɧɡ əɌɜɟɒəɧɡ ɛɚɐɎɓɐɚɤəɧɡ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɡ ɟɓɗɚɎ ɝ 8 ɐɚ 4 ɘɘ (ɜɔɝ. 3, 4). ȼɌəɑɑ əɑ 

ɎɔɓɟɌɗɔɓɔɜɟɑɘɚɑ ɟɝɞɨɑ ɔ ɛɜɔɗɑɒɌɥɔɑ ɚɞɐɑɗɧ 

ɛɜɌɎɚɏɚ ɘɚɣɑɞɚɣəɔɖɌ ɛɜɔ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɚɛɜɑɐɑɗɫɗɔɝɨ əɑ ɎɚɎɗɑɣɑəəɧɘɔ Ɏ 

ɚɛɟɡɚɗɑɎɧɕ ɛɜɚɢɑɝɝ, əɚ ɝ ɛɜɔɓəɌɖɌɘɔ ɐɔɠ-

ɠɟɓəɚɏɚ ɟɞɚɗɥɑəɔɫ ɝɞɑəɚɖ əɌ ɠɚəɑ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɚɞɑɖɌ ɛɑɜɔɎɑɓɔɖɌɗɨəɚɕ 

ɖɗɑɞɣɌɞɖɔ. ȾɌɖɒɑ əɑ ɚɛɜɑɐɑɗɫɗɝɫ ɏɔɐɜɚɟɜɑ-

ɞɑɜ ɝɛɜɌɎɌ.  

Ƀɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ 

ɗɑɣɑəɔɫ ɛɜɔ ɖɚəɞɜɚɗɨəɚɘ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɔ 

ɎɧɫɎɗɑəɌ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ Ɏ Ɏɔɐɑ 

ɟɎɑɗɔɣɑəɔɫ ɜɌɓɘɑɜɚɎ ɚɍɜɌɓɚɎɌəɔɫ (ɐɚ 

71ɡ48ɡ45 ɘɘ, ɚɍɦɑɘ 82 ɝɘ3) ɔ ɜɌɝɛɜɚɝɞɜɌəɑ-

əɔɫ ɛɜɚɢɑɝɝɌ Ɏ ɝɑɐɌɗɔɥəɚɑ ɚɞɎɑɜɝɞɔɑ ɝɛɜɌ-

ɎɌ, ɛɚɫɎɗɑəɔɫ ɏɔɐɜɚɟɜɑɞɑɜɌ ɝɛɜɌɎɌ (ɜɔɝ. 5, 

6). ȿ ɛɌɢɔɑəɞɖɔ ɛɚɘɔɘɚ ɟɜɚɗɚɏɔɣɑɝɖɔɡ 

ɝɔɘɛɞɚɘɚɎ ɛɜɔɝɚɑɐɔəɔɗɌɝɨ ɍɚɗɑɎɌɫ ɝɔɘɛɞɚ-

ɘɌɞɔɖɌ Ɏ ɛɜɌɎɚɕ əɔɒəɑɕ ɖɚəɑɣəɚɝɞɔ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɚɎɑɐɑəɔɑ əɑɝɖɚɗɨɖɔɡ 

ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɐɔəɌɘɔɖɑ ɛɚɓɎɚɗɔɗɚ ɞɚɣ-

əɚ ɚɛɜɑɐɑɗɔɞɨ ɚɜɏɌəəɟɪ ɛɜɔəɌɐɗɑɒəɚɝɞɨ 

ɚɍɦɑɘəɚɏɚ ɝɚɗɔɐəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɞɌɓɌ. 

ȺɖɚəɣɌɞɑɗɨəɧɕ ɐɔɌɏəɚɓ ɛɌɢɔɑəɞɖɔ ð ɛɗɚɝɖɚ-

ɖɗɑɞɚɣəɧɕ ɜɌɖ Ɏ ɐɔɎɑɜɞɔɖɟɗɑ ɘɚɣɑɎɚɏɚ ɛɟ-

ɓɧɜɫ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȺɛɔɝɌəəɧɕ ɝɗɟɣɌɕ ɛɜɑɐɝɞɌɎɗɫɑɞ ɚɝɚ-

ɍɧɕ ɔəɞɑɜɑɝ Ɏ ɛɗɌəɑ ɛɜɚɢɑɝɝɌ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ 

ɘɌɗɚɏɚ ɞɌɓɌ. ȾɌɖ, ɛɑɜɎɔɣəɌɫ ȸȼ-ɖɌɜɞɔəɌ ɝ 

ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɚɐəɚɜɚɐəɚɏɚ ɝɚɗɔɐəɚɏɚ ɏɔɛɚ-

ɔəɞɑəɝɔɎəɚɏɚ əɌ Ⱦ2-Ȯȴ ɚɍɜɌɓɚɎɌəɔɫ, ɍɚɗɨ-

ɤɌɫ ɣɌɝɞɨ ɖɚɞɚɜɚɏɚ ɜɌɝɛɚɗɚɒɑəɌ Ɏ ɛɜɌɎɧɡ 

ɚɞɐɑɗɌɡ ɖɗɑɞɣɌɞɖɔ ɞɌɓɌ, əɌɛɚɘɔəɌɗɌ ɚɛɟɡɚɗɨ 

ɘɑɓɑəɡɔɘɌɗɨəɚɏɚ ɜɫɐɌ: ɝɚɗɔɞɌɜəɟɪ ɠɔɍɜɚɓ-

əɟɪ ɚɛɟɡɚɗɨ, əɑɕɜɚɠɔɍɜɚɘɟ, ɤɎɌəəɚɘɟ 

(ɎɎɔɐɟ ɍɗɔɓɚɝɞɔ ɖ ɝɑɐɌɗɔɥəɚɘɟ ɚɞɎɑɜɝɞɔɪ), 

ɝɌɜɖɚɘɟ. ȹɚ ɝɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɐɌəəɧɑ ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɔɑ ɞɔɛɧ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɎɝɞɜɑɣɌɪɞ-

ɝɫ ɐɚɝɞɌɞɚɣəɚ ɜɑɐɖɚ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔ-

ɖɑ, ɝɚɝɞɌɎɗɫɫ ɗɔɤɨ 1% Ɏɝɑɡ ɝɚɗɔɐəɧɡ ɚɛɟɡɚ-

ɗɑɕ ɟ Ɏɓɜɚɝɗɧɡ [12]. ȻɑɜɎɚəɌɣɌɗɨəɧɕ ɐɔɌɏəɚɓ 

çəɚɎɚɚɍɜɌɓɚɎɌəɔɑ əɑɚɛɜɑɐɑɗɑəəɚɏɚ ɔɗɔ əɑɔɓ-

Ɏɑɝɞəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫè Ɏ ɔɞɚɏɑ 

ɚɝəɚɎɧɎɌɗɝɫ əɌ ɠɌɖɞɑ ɔəɎɌɓɔɔ ɝ ɛɚɗəɧɘ 

ɛɜɚɜɌɝɞɌəɔɑɘ ɝɞɑəɖɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ. ȭɚ-

ɗɑɑ ɞɚɏɚ, ɜɌɝɛɚɗɚɒɑəɔɑ ɚɍɜɌɓɚɎɌəɔɫ ɩɖɝɞɜɌ-

ɛɑɜɔɞɚəɑɌɗɨəɚ ɔ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɛɑɜɔɎɑ-

ɓɔɖɌɗɨəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ ɝɚ ɝɘɑɥɑəɔɑɘ ɘɚ-

ɣɑɎɚɏɚ ɛɟɓɧɜɫ ɖɛɑɜɑɐɔ, ɝɚɏɗɌɝəɚ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɘ ɜɑɖɚɘɑəɐɌɢɔɫɘ S. Nougaret et al. [13], 

ɟɖɌɓɧɎɌɗɚ əɌ ɜɌɓɎɔɞɔɑ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ 

ɔɓ ɝɞɑəɖɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ.  

ȹɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɢɔ-

ɝɞɚɝɖɚɛɔɔ ɔ ɛɚɝɗɑɐɟɪɥɌɫ ɞɜɌəɝɎɌɏɔəɌɗɨəɌɫ 

ɍɔɚɛɝɔɫ ɝ ɢɔɞɚɗɚɏɔɣɑɝɖɔɘ ɛɚɐɞɎɑɜɒɐɑəɔɑɘ 

ɛɗɚɝɖɚɖɗɑɞɚɣəɚɏɚ ɜɌɖɌ ɓəɌɣɔɞɑɗɨəɚ əɑ ɚɍɗɑɏ-

ɣɔɗɔ ɛɜɚɢɑɝɝ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ. Ȼɜɑɐɛɚ-

ɗɌɏɌɑɘɧɕ ɛɚɝɗɑ ɩɞɚɏɚ ɐɔɌɏəɚɓ ɜɌɖɌ ɤɑɕɖɔ 

ɘɌɞɖɔ ɝɚ ɝɛɚəɞɌəəɧɘ ɜɑɏɜɑɝɝɚɘ ɛɑɜɎɔɣəɚɕ 

ɚɛɟɡɚɗɔ ɛɚ ɛɜɔəɢɔɛɟ ɝɔəɐɜɚɘɌ ȻɑɜɑɏɜɔəɌ 

ɚɝəɚɎɧɎɌɗɝɫ əɌ ɔɐɑɑ ɚ ɜɑɐɖɚɝɞɔ ɎɚɓəɔɖəɚɎɑ-

əɔɔ ɛɗɚɝɖɚɖɗɑɞɚɣəɚɏɚ ɜɌɖɌ Ɏ ɘɚɣɑɎɚɘ ɛɟɓɧ-

ɜɑ. ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɖɌɖ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɜɌə-

əɑɑ, ɛɗɚɝɖɚɖɗɑɞɚɣəɧɕ ɜɌɖ ɝɚɝɞɌɎɗɫɑɞ ɗɔɤɨ 

2-7% Ɏɝɑɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

 

ȼɔɝ. 3 ɏ (Fig. 3 d) 

ȼɔɝ. 3.  ȸȼȾ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ ɝɛɟɝɞɫ 1 ɘɑɝɫɢ ɛɚɝɗɑ ɝɑɗɑɖɞɔɎəɚɕ ɡɔɘɔɚɩɘɍɚɗɔɓɌɢɔɔ ɚɛɟ-

ɡɚɗɔ.   

a ð Ⱦ2-Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, Ɏ ɝɜɌɎəɑəɔɔ ɝ ɛɜɑɐɧɐɟɥɔɘ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɑɘ ɚɞɘɑɣɌɑɞɝɫ ɟɘɑəɨɤɑ-

əɔɑ ɜɌɓɘɑɜɚɎ ɝɚɗɔɐəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɝɞɑəɖɑ ɐɔɎɑɜɞɔɖɟɗɌ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, ɜɌɝɛɚɗɚɒɑəəɚɏɚ Ɏ ɚɍɗɌɝɞɔ 

ɛɜɌɎɚɕ ɍɚɖɚɎɚɕ ɝɞɑəɖɔ ɔ ɝɞɌɗɌ ɐɚɝɞɟɛəɌ ɎɔɓɟɌɗɔɓɌɢɔɫ əɑɔɓɘɑəɑəəɚɏɚ ɛɜɌɎɚɏɚ ɘɚɣɑɞɚɣəɔɖɌ (ɝɞɜɑɗɖɌ);  

ɍ ð ɝɡɑɘɌɞɔɣəɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ⱦ2-Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɎɗɌɏɌɗɔɥɑ, ɛɜɫɘɌɫ ɖɔɤɖɌ ɔ ɛɌɜɌɜɑɖɞɌɗɨ-

əɌɫ ɖɗɑɞɣɌɞɖɌ ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ, ɝɞɜɑɗɖɚɕ ɚɞɘɑɣɑə ɛɜɌɎɧɕ ɘɚɣɑɞɚɣəɔɖ;  

Ɏ ð Ⱦ2-Ȯȴ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, Ɏ ɚɍɗɌɝɞɔ ɐəɌ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɝɚɡɜɌəɫɑɞɝɫ ɐɔɎɑɜɞɔɖɟɗ (ɐɚ 3,3 ɝɘ) 

(ɝɞɜɑɗɖɌ); 

 ɏ ð Ⱦ2-Ȯȴ Ɏ ɖɚɜɚəɌɜəɚɕ ɛɗɚɝɖɚɝɞɔ, ɝɚɡɜɌəɫɑɞɝɫ ɔəɠɔɗɨɞɜɌɢɔɫ ɖɗɑɞɣɌɞɖɔ ɞɌɓɌ ɝɛɜɌɎɌ (ɝɞɜɑɗɖɌ), ɜɫɐɚɘ 

ɜɌɝɛɚɗɚɒɑəəɧɕ ɐɔɎɑɜɞɔɖɟɗ ɚɞɘɑɣɑə ɛɟəɖɞɔɜəɚɕ ɝɞɜɑɗɖɚɕ. 

Fig. 3.    MRI, pelvis, 1 month after selective chemoembolization  of the tumor.     

a ð T2-WI, axial plane, in comparison with the previous MRI examination, there is a decrease in the size of 

the solid mass in the wall of the bladder diverticulum located in the area of the right lateral wall and visuali-

zation of the unc hanged right ureter became possible (arrow);  

b ð schematic image of T2 -WI, axial plane, intact vagina, rectum and pararectal tissues (right ureter ð arrow);   

c ð T2-WI, sagittal plane, diverticulum (up to 3 cm) remains in the bladder fundus (arrow);  

d ð T2-WI, coronal plane, infiltration of pelvic tissue remains on the right side (arrow); adjacent diverticulum 

is marked with a dotted arrow.  
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

ȼɔɝ. 4.   ȸȼȾ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ ɝɛɟɝɞɫ 1 ɘɑɝɫɢ ɛɚɝɗɑ ɝɑɗɑɖɞɔɎəɚɕ ɡɔɘɔɚɩɘɍɚɗɔɓɌɢɔɔ ɚɛɟ-

ɡɚɗɔ, ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ.   

a ð Ⱦ2-Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɝɎɚɍɚɐəɧɑ ɚɞ ɚɛɟɡɚɗɔ ɝɞɑəɖɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɐɔɠɠɟɓəɚ ɟɞɚɗɥɑəɧ 

ɐɚ 1,1-1,2 ɝɘ, ɠɔɍɜɚɓəɚ ɔɓɘɑəɑəɧ, ɝɗɔɓɔɝɞɌɫ ɚɍɚɗɚɣɖɌ əɑɜɌɎəɚɘɑɜəɚ ɟɞɚɗɥɑəɌ; 

 ɍ ð STIR, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ; 

 Ɏ ð DWI, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, b=800, ɜɌɓɘɑɜɧ ɓɚəɧ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ ɝɚɝɞɌɎɗɫɪɞ ɚɖɚɗɚ 3,4 ɡ 2,8 

ɡ 2,8 ɝɘ (ɚɝɞɌɞɚɣəɌɫ ɚɛɟɡɚɗɨ) (ɝɞɜɑɗɖɌ);  

ɏ ð ɖɌɜɞɌ ȴȶȰ (Ɏ ɝɜɑɐəɑɘ ȴȶȰ Ɏ ɚɝɞɌɞɚɣəɚɕ ɚɛɟɡɚɗɔ ɝɚɝɞɌɎɔɗ 0,913 ɘɘ2/ɝɑɖ ɡ 10-3) (ɝɞɜɑɗɖɌ). 

Fig. 4.    MRI, pelvis, 1 month after selective chemoembolization of the tumor, positive dynamics.    

a ð T2-WI in axial plane, tumor -free bladder walls diffusely thickened to 1.1 -1.2 cm, fibrotic changes, uneven-

ly thickened mucosa;  

b ð STIR, axial plane;   

c ð DWI, axial plane, b=800, the size of the diffusion restriction zone is approximately 3.4 x 2.8 x 2.8 cm (re-

sidual tumor) (arrow);  

d ð ACD map (average ACD in the residual tumor was 0.913 mm2/sec x 10 -3) (arrow).  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

 

ȼɔɝ. 5 ɏ (Fig. 5 d) 

ȼɔɝ. 5.   ȸȼȾ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ ɝɛɟɝɞɫ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɝɑɗɑɖɞɔɎəɚɕ ɡɔɘɔɚɩɘɍɚɗɔɓɌɢɔɔ 

ɚɛɟɡɚɗɔ, ɚɞɜɔɢɌɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ.    

a ð Ⱦ2-Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɚɞɘɑɣɌɑɞɝɫ ɍɗɔɓɖɚɑ ɛɜɔɗɑɒɌəɔɑ ɚɛɟɡɚɗɔ ɖ ɛɜɌɎɧɘ ɚɞɐɑɗɌɘ ɘɑɓɚɜɑɖ-

ɞɌɗɨəɚɕ ɠɌɝɢɔɔ (ɝɞɜɑɗɖɌ), ɖ ɝɑɐɌɗɔɥəɚɘɟ ɚɞɎɑɜɝɞɔɪ (ɛɟəɖɞɔɜəɌɫ ɝɞɜɑɗɖɌ); ɍ ð ɝɡɑɘɌɞɔɣəɚɑ ɔɓɚɍɜɌɒɑ-

əɔɑ Ⱦ2-Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ,  ɎɗɌɏɌɗɔɥɑ, ɛɜɫɘɌɫ ɖɔɤɖɌ ɔ ɛɌɜɌɜɑɖɞɌɗɨəɌɫ ɖɗɑɞɣɌɞɖɌ ɝɎɚɍɚɐəɧ ɚɞ 

ɚɛɟɡɚɗɔ;  

Ɏ ð Ⱦ2-Ȯȴ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɎɧɜɌɒɑəəɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ ɚɖɜɟɒɌɪɥɑɕ ɖɗɑɞɣɌɞɖɔ ɞɌɓɌ Ɏ ɚɍɗɌɝɞɔ 

ɝɑɐɌɗɔɥəɚɏɚ ɚɞɎɑɜɝɞɔɫ, ɔɘɑɪɞɝɫ ɛɜɔɓəɌɖɔ ɚɞɑɖɌ əɑɜɎəɧɡ ɖɚɜɑɤɖɚɎ ɝɑɐɌɗɔɥəɚɏɚ ɝɛɗɑɞɑəɔɫ;  

ɏ ð Ⱦ2-Ȯȴ Ɏ ɖɚɜɚəɌɜəɚɕ ɛɗɚɝɖɚɝɞɔ, ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɚɎ ɝɚɗɔɐəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɝɞɑəɖɑ ɐɔɎɑɜɞɔɖɟɗɌ 

ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɔ ɛɜɔɗɑɒɌɥɑɕ ɖɗɑɞɣɌɞɖɑ ɝɛɜɌɎɌ. 

Fig. 5.     MRI, pelvis, 6 months after selective chemoembolization of the tumor, negative dynamics .     

a ð T2-WI, axial plane, tight adhesion of the tumor to the right mesorectal fascia (arrow ); to the ischial fossa 

(dotted arrow);  

b ð schematic image of T2 -WI, axial plane, vagina, rectum and pararectal tissues are intact;  

c ð T2-WI, sagittal plane, marked infiltration of the surrounding pelvic tissues in the area of the sciatic fora-

men, ther e are signs of edema of the nerve roots of the sciatic plexus;  

d ð T2-WI, coronal plane, increased size of the solid mass in the wall of the bladder diverticulum and adjacent 

tissues on the right side.  
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ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

 

ȼɔɝ. 6 ɏ (Fig. 6 d) 

ȼɔɝ. 6.    ȸȼȾ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ ɚɞ ɫəɎɌɜɫ 2023.   

a ð Ⱦ2-Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, Ɏ ɝɞɜɟɖɞɟɜɑ ɚɍɜɌɓɚɎɌəɔɫ, ɜɌɝɛɚɗɚɒɑəəɚɏɚ ɍɗɔɓɖɚ ɖ ɝɑɐɌɗɔɥəɚɘɟ 

ɚɞɎɑɜɝɞɔɪ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɚɫɎɗɑəɔɑ ɒɔɐɖɚɝɞəɚɏɚ ɝɖɚɛɗɑəɔɫ (ɝɞɜɑɗɖɌ), ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ ɟɣɌɝɞɖɟ ɜɌɝɛɌ-

ɐɌ;  

ɍ ð STIR, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ;  

Ɏ ð DWI, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, b=800, ɚɛɟɡɚɗɑɎɧɑ ɞɖɌəɔ ɚɏɜɌəɔɣɔɎɌɪɞ ɐɔɠɠɟɓɔɪ, ɚɛɟɡɚɗɨ ɚɞɘɑɣɑəɌ 

ɝɞɜɑɗɖɚɕ; 

ɏ ð ɖɌɜɞɌ ȴȶȰ. 

Fig. 6.     MRI, pelvis, January 2023.     

a ð T2-WI, axial plane, the structure of the mass located near the sciatic foramen is defined by the appear-

ance of fluid accumulation (arrow) corresponding to the area of disintegration;  

b ð STIR, axial plane;  

c ð DWI, axial plane, b=800, restricted diffusion tumor tissue (arrows);   

d ð ACD map.  
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ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ [3,4], Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɜɌɖ 

ɤɑɕɖɔ ɘɌɞɖɔ Ɏ 75% Ɏɝɑɡ ɝɗɟɣɌɑɎ ɫɎɗɫɑɞɝɫ 

ɛɗɚɝɖɚɖɗɑɞɚɣəɧɘ [14]. ȺɐəɌɖɚ ɎɔɓɟɌɗɔɓɌɢɔɫ 

ɟɣɌɝɞɖɌ ɔəɞɌɖɞəɚɏɚ ɛɌɜɌɘɑɞɜɔɫ ɘɑɒɐɟ ɤɑɕ-

ɖɚɕ ɘɌɞɖɔ ɔ ɚɛɟɡɚɗɑɎɧɘ ɚɍɜɌɓɚɎɌəɔɑɘ (ɜɔɝ. 

2 Ɏ), ɜɌɎəɚ ɖɌɖ ɔ ɚɞɝɟɞɝɞɎɔɑ ɓəɌɣɔɘɧɡ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɤɑɕɖɑ ɘɌɞɖɔ, ɛɚɐ-

ɞɎɑɜɒɐɑəəɧɑ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘɔ ɐɌə-

əɧɘɔ, əɑ ɛɚɓɎɚɗɫɗɔ ɚɖɚəɣɌɞɑɗɨəɚ ɚɝɞɌəɚ-

Ɏɔɞɨɝɫ əɌ ɐɌəəɚɕ Ɏɑɜɝɔɔ ɐɔɌɏəɚɓɌ. ȭɚɗɑɑ ɞɚ-

ɏɚ, ɝɔəɐɜɚɘ ȻɑɜɑɏɜɔəɌ ɔɗɔ ɝɛɚəɞɌəəɌɫ ɜɑ-

ɏɜɑɝɝɔɫ ɜɌɖɌ ɎɝɞɜɑɣɌɑɞɝɫ ɖɜɌɕəɑ ɜɑɐɖɚ [15]. 

Ɂɚɞɫ ɔ ɝɟɥɑɝɞɎɟɪɞ ɐɌəəɧɑ ɘɑɞɌ-ɌəɌɗɔɓɌ, 

ɚɛɔɝɧɎɌɪɥɔɑ ɜɑɏɜɑɝɝɔɪ 36,31% ɐɔɝɛɗɌɓɔɕ 

ɤɑɕɖɔ ɘɌɞɖɔ ɝɜɑɐəɑɕ ɔ ɞɫɒɑɗɚɕ ɝɞɑɛɑəɔ 

ɞɫɒɑɝɞɔ [16], ɜɌɍɚɞ ɛɚ ɝɛɚəɞɌəəɚɕ ɜɑɏɜɑɝɝɔɔ 

ɘɑɝɞəɚɜɌɝɛɜɚɝɞɜɌəɑəəɚɏɚ ɜɌɖɌ ɤɑɕɖɔ ɘɌɞɖɔ 

Ɏ ɐɚɝɞɟɛəɧɡ ɔɝɞɚɣəɔɖɌɡ ɗɔɞɑɜɌɞɟɜɧ əɌɘɔ 

ɚɍəɌɜɟɒɑəɚ əɑ ɍɧɗɚ. 

ȴəɞɑɜɑɝəɧɘ ɍɧɗɚ ɞɚ, ɣɞɚ ɖɌɒɟɥɔɕɝɫ 

ɛɚ ɐɌəəɧɘ ȸȼȾ ɚɍɦɑɖɞɔɎəɧɕ ɠɌɖɞ əɌɗɔɣɔɫ 

ɔəɎɌɓɔɔ ɝɞɑəɖɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɔɓɎəɑ ɔ 

ɎəɟɞɜɔɛɜɚɝɎɑɞəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɚɛɟɡɚɗɔ, əɑ 

ɍɧɗ ɛɚɐɞɎɑɜɒɐɑə ɐɌəəɧɘɔ 2 ɛɜɚɎɑɐɑəəɧɡ Ɏ 

ɜɌɓəɧɡ ɟɣɜɑɒɐɑəɔɫɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɢɔ-

ɝɞɚɝɖɚɛɔɕ. ȬəɌɗɔɓɔɜɟɫ ɛɜɔɣɔəɟ ɐɌəəɚɏɚ ɠɑ-

əɚɘɑəɌ, ɘɧ ɛɜɔɤɗɔ ɖ ɎɧɎɚɐɟ, ɣɞɚ Ɏəɟɞɜɔɛɚ-

ɗɚɝɞəɚɕ ɚɛɟɡɚɗɑɎɧɕ ɖɚɘɛɚəɑəɞ (ɜɌɓɘɑɜɚɘ 

35ɡ25 ɘɘ), ɝɎɫɓɌəəɧɕ ɝ ɚɝəɚɎəɚɕ ɚɛɟɡɚɗɨɪ 

ɞɚəɖɚɕ əɚɒɖɚɕ (ɞɚɗɥɔəɌ 3 ɘɘ), Ɏ ɝɖɚɜɚɘ 

Ɏɜɑɘɑəɔ ɍɧɗ ɚɞɐɑɗɑə ɚɞ ɛɔɞɌɪɥɑɕ ɚɛɟɡɚɗɔ, 

ɛɚɐɎɑɜɏəɟɞ əɑɖɜɚɓɟ, ɜɑɞɜɌɖɢɔɔ ɔ Ɏɧɏɗɫɐɑɗ 

əɌ ɘɚɘɑəɞ ɛɜɚɎɑɐɑəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɔ-

ɝɞɚɝɖɚɛɔɔ ɖɌɖ ɝɏɟɝɞɚɖ, ɛɚɖɜɧɞɧɕ ɠɔɍɜɔəɚɘ, 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɖɚɞɚɜɚɏɚ əɑ 

ɛɜɚɎɚɐɔɗɚɝɨ. Ȭ ɚɍɗɌɝɞɨ ɤɑɕɖɔ ɐɔɎɑɜɞɔɖɟɗɌ 

əɌ ɠɚəɑ ɖɚɘɛɜɑɝɝɔɔ ɔɓɎəɑ ɔ ɍɟɗɗɑɓəɚɏɚ ɚɞɑ-

ɖɌ ɍɧɗɌ ɝɚɘɖəɟɞɌ ɔ əɑɚɞɗɔɣɔɘɌ ɚɞ ɛɜɔɗɑɒɌ-

ɥɑɕ ɝɞɑəɖɔ. ȮɓɫɞɌɫ ɛɜɔ ɍɔɚɛɝɔɔ ɞɖɌəɨ ɝɗɔ-

ɓɔɝɞɚɕ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɛɚɖɌɓɌɗɌ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ Ɏ ɝɚɍɝɞɎɑəəɚɕ ɛɗɌɝɞɔəɖɑ, 

ɚɐəɌɖɚ Ɏ ɛɜɑɐɑɗɌɡ ɍɔɚɛɞɌɞɌ ɚɛɟɡɚɗɑɎɚɏɚ ɜɚ-

ɝɞɌ ɚɍəɌɜɟɒɑəɚ əɑ ɍɧɗɚ. Ȯ ɔɞɚɏɑ, ɞɚɗɨɖɚ ɜɑ-

ɏɜɑɝɝ ɍɚɗɨɤɑɏɚ ɚɍɦɑɘɌ ɚɛɟɡɚɗɔ, ɎɔɓɟɌɗɔɓɔɜɟ-

ɑɘɧɕ ɛɜɔ ɖɚəɞɜɚɗɨəɚɘ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɔ, 

ɛɜɚɎɑɐɑəəɚɘ ɛɚɝɗɑ ɝɑɗɑɖɞɔɎəɚɕ ɡɔɘɔɚɩɘɍɚ-

ɗɔɓɌɢɔɔ ɚɛɟɡɚɗɔ, ɛɚɓɎɚɗɔɗ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɛɜɚɝɎɑɞ ɐɔɎɑɜɞɔɖɟɗɌ, ɌəɌɞɚɘɔɣɑɝɖɟɪ ɎɓɌɔ-

ɘɚɝɎɫɓɨ ɑɏɚ ɝ ɘɚɣɑɎɧɘ ɛɟɓɧɜɑɘ ɔ, Ɏ ɖɚəɑɣ-

əɚɘ ɔɞɚɏɑ, ɚɛɜɑɐɑɗɔɞɨ ɚɜɏɌəəɟɪ ɛɜɔəɌɐɗɑɒ-

əɚɝɞɨ ɚɍɜɌɓɚɎɌəɔɫ. ȭɗɌɏɚɐɌɜɫ ɟɘɑəɨɤɑəɔɪ 

ɚɍɦɑɘɌ ɚɛɟɡɚɗɔ, ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɞɌɗɌ ɐɚɝɞɟɛ-

əɌ ɛɚɗɚɝɞɨ ɐɔɎɑɜɞɔɖɟɗɌ, ɓɌɛɚɗəɑəəɌɫ ɘɚɣɚɕ, 

Ɏ ɐəɑ ɖɚɞɚɜɚɏɚ ɔ əɌɡɚɐɔɗɚɝɨ əɚɎɚɚɍɜɌɓɚɎɌ-

əɔɑ. ȺɍɜɌɓɚɎɌəɔɑ ɛɜɚɜɚɝɗɚ ɐɔɝɞɌɗɨəɟɪ 

ɝɞɑəɖɟ ɐɔɎɑɜɞɔɖɟɗɌ, ɖɚɞɚɜɌɫ ɚɞɗɔɣɌɑɞɝɫ ɚɞ-

ɝɟɞɝɞɎɔɑɘ ɐɚɗɒəɚɏɚ ɚɍɦɑɘɌ ɘɧɤɑɣəɚɏɚ ɝɗɚɫ. 

ȾɌɖɒɑ, əɌ ɜɌɓɎɔɞɔɑ ɚɛɟɡɚɗɔ ɔɓ ɝɞɑəɖɔ ɐɔ-

ɎɑɜɞɔɖɟɗɌ ɟɖɌɓɧɎɌɑɞ ɞɚ, ɣɞɚ ɚɛɟɡɚɗɨ ɔɘɑɑɞ 

ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ȸȼ-ɝɔɏəɌɗ əɌ Ⱦ1-Ȯȴ Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɘɚɣɚɕ ɔ ɘɧɤɑɣəɚɕ ɝɞɑəɖɚɕ ɘɚ-

ɣɑɎɚɏɚ ɛɟɓɧɜɫ ɔ ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɛɑɜɔɎɑɓɔɖɌɗɨəɚɕ ɒɔɜɚɎɚɕ ɞɖɌ-

əɨɪ. ȹɌ Ⱦ2-Ȯȴ ɚɛɟɡɚɗɨ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɌɝɨ 

ɟɘɑɜɑəəɚ ɛɚɎɧɤɑəəɧɘ ɝɔɏəɌɗɚɘ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝɚ ɝɞɑəɖɚɕ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɔ ɝəɔɒɑə-

əɧɘ ɝɔɏəɌɗɚɘ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɘɚɣɚɕ. ȰɌə-

əɌɫ ȸȼ-ɝɑɘɔɚɞɔɖɌ ɚɛɟɡɚɗɔ ɝɚɎɛɌɐɌɑɞ ɝ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɌɘɔ, ɚɛɔɝɌəəɧɘɔ ɐɗɫ ɔəɞɜɌɐɔ-

Ɏɑɜɞɔɖɟɗɫɜəɚɕ ɚɛɟɡɚɗɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ Ɏ 

ɜɌɍɚɞɑ M. Dondalski et al. [17]. ȾɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɚɖɚəɣɌɞɑɗɨəɧɕ ɐɔɌɏəɚɓ ɟ ɛɌɢɔɑəɞɖɔ 

ɍɧɗ ɟɝɞɌəɚɎɗɑə ɝɛɟɝɞɫ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɛɜɚɎɑ-

ɐɑəɔɫ ɛɑɜɎɔɣəɚɏɚ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɝɞɚ-

ɜɚəəɑɘ ɟɣɜɑɒɐɑəɔɔ.   

Ȼɚɐɚɍəɧɑ ɝɗɟɣɌɔ ɝɚɣɑɞɌəɔɫ ɛɗɚɝɖɚɖɗɑ-

ɞɚɣəɚɏɚ ɜɌɖɌ ɝ ɗɚɖɌɗɔɓɌɢɔɑɕ Ɏ ɐɔɎɑɜɞɔɖɟɗɑ 

ɖɜɌɕəɑ ɜɑɐɖɔ ɔ ɚɛɔɝɌəɧ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɞɚɗɨɖɚ 

Ɏ Ɏɔɐɑ ɚɞɐɑɗɨəɧɡ ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ. 

ȾɌɖ, Ɏ ɜɌɍɚɞɌɡ G. Ģtimac et al. [9] ɔ Y. Hayashi 

et al. [18] ɛɜɔɘɑəɑəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ (ȿȳȴ) ɟɒɑ əɌ ɛɑɜɎɚəɌɣɌɗɨəɚɘ ɩɞɌɛɑ 

ɐɔɌɏəɚɝɞɔɖɔ ɛɚɓɎɚɗɔɗɚ ɚɛɜɑɐɑɗɔɞɨ əɌɗɔɣɔɑ 

ɚɛɟɡɚɗɔ, əɚ ɝɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ ɛɚɝɗɑɐəɑɘ 

ɝɗɟɣɌɑ ɜɌɓɘɑɜ ɚɛɟɡɚɗɔ ɍɧɗ Ɏ ɐɎɌ ɜɌɓɌ ɘɑəɨ-

ɤɑ ɚɛɔɝɌəəɚɏɚ əɌɘɔ, ɣɞɚ ɚɍɗɑɏɣɔɗɚ ɎɔɓɟɌɗɔ-

ɓɌɢɔɪ ɛɜɚɝɎɑɞɌ ɐɔɎɑɜɞɔɖɟɗɌ. Ⱥɛɟɡɚɗɨ ɍɚɗɨ-

ɤɑɏɚ ɜɌɓɘɑɜɌ (78Į66Į56 ɘɘ), ɛɜɚɐɟɢɔɜɟɪ-

ɥɟɪ ɏɜɌəɟɗɚɢɔɞɌɜəɧɕ ɖɚɗɚəɔɑɝɞɔɘɟɗɔɜɟɪ-

ɥɔɕ ɠɌɖɞɚɜ (G-CSF), ɚɍəɌɜɟɒɔɗɔ ɝ ɛɚɘɚɥɨɪ 

ȶȾ K. Uemura et al. [19]. ȱɥɬ ɍɚɗɑɑ ɝɡɚɒɔɘ ɝ 

ɚɛɔɝɌəəɧɘ əɌɘɔ ɝɗɟɣɌɑɘ ɫɎɗɫɑɞɝɫ əɌɍɗɪɐɑ-

əɔɑ Y.E. Abiad et al. [10], ɏɐɑ ȸȼȾ ɍɧɗɌ ɔɝ-

ɛɚɗɨɓɚɎɌəɌ, ɖɌɖ ɛɑɜɎɚəɌɣɌɗɨəɧɕ ɘɑɞɚɐ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɛɗɚɝɖɚɖɗɑɞɚɣəɚɏɚ ɜɌɖɌ Ɏ ɐɔɎɑɜɞɔ-

ɖɟɗɑ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ. ȾɌɖɒɑ ɔəɞɑɜɑɝ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɝɗɟɣɌɕ, ɓɌɠɔɖɝɔɜɚɎɌəəɧɕ Ɏ ɜɌɍɚɞɑ 

T. Abe et al. [10], ɏɐɑ ɚɛɟɡɚɗɨ Ɏ ɐɔɎɑɜɞɔɖɟɗɑ 

ɍɧɗɌ ɎɔɓɟɌɗɔɓɔɜɚɎɌəɌ ɑɥɑ əɌ ɩɞɌɛɑ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɕ ɢɔɝɞɚɝɖɚɛɔɔ. ȸɧ ɛɜɑɐɛɚɗɌɏɌɑɘ, 

ɣɞɚ Ɏ əɌɤɑɘ ɝɗɟɣɌɑ ɓəɌɣɔɞɑɗɨəɧɕ ɚɍɦɑɘ ɚɛɟ-

ɡɚɗɑɎɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɛɜɔɎɑɗ ɖ ɝɐɌɎɗɑəɔɪ 

ɟɝɞɨɫ ɐɔɎɑɜɞɔɖɟɗɌ, ɛɚɗəɚɝɞɨɪ ɝɖɜɧɎ ɑɏɚ Ɏ 

ɘɚɘɑəɞ ɛɜɚɎɑɐɑəɔɫ ɢɔɝɞɚɝɖɚɛɔɔ, ɣɞɚ əɑ ɔ 

ɛɚɓɎɚɗɔɗɚ ɛɚɗɟɣɔɞɨ ɚɛɟɡɚɗɑɎɧɕ ɘɌɞɑɜɔɌɗ ɔ 

ɛɚɐɞɎɑɜɐɔɞɨ əɌɗɔɣɔɑ ɛɑɜɎɔɣəɚɏɚ ɜɌɖɌ ɘɚɣɑ-

Ɏɚɏɚ ɛɟɓɧɜɫ ɝ ɜɑɐɖɚɕ ɠɚɜɘɚɕ ɗɚɖɌɗɔɓɌɢɔɔ Ɏ 

ɛɚɗɚɝɞɔ ɖɜɟɛəɚɏɚ ɐɔɎɑɜɞɔɖɟɗɌ. Ȯɝɑ ɒɑ ɟɝɞɌ-

əɚɎɗɑəɚ, ɣɞɚ əɌɔɗɟɣɤɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɚɛɟɡɚ-

ɗɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɚɛɜɑɐɑɗɫɑɞɝɫ əɌ ȸȼȾ, ɔ 

ɔɘɑəəɚ ɐɌəəɧɕ ɘɑɞɚɐ ɜɑɖɚɘɑəɐɚɎɌə ESUR 

ɐɗɫ ɚɢɑəɖɔ ɔəɎɌɓɔɔ ɚɛɟɡɚɗɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧ-

ɜɫ Ɏ ɘɧɤɑɣəɧɕ ɝɗɚɕ ɝɞɑəɖɔ.  

ȹɑɝɘɚɞɜɫ əɌ ɛɜɚɎɑɐɑəəɚɑ ɛɜɚɞɔɎɚɚɛɟ-

ɡɚɗɑɎɚɑ ɗɑɣɑəɔɑ, Ɏ əɌɤɑɘ əɌɍɗɪɐɑəɔɔ ɓɌ-

ɠɔɖɝɔɜɚɎɌə ɛɜɚɐɚɗɒɑəəɧɕ ɜɚɝɞ ɚɛɟɡɚɗɔ, 

ɝɎɫɓɌəəɧɕ ɝ ɐɚɎɚɗɨəɚ ɖɜɟɛəɧɘ ɜɌɓɘɑɜɚɘ 

ɛɑɜɎɔɣəɚɕ ɚɛɟɡɚɗɔ (76 ɡ 56 ɡ 58 ɘɘ, 130 
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ɝɘ3), ɛɚɒɔɗɧɘ ɎɚɓɜɌɝɞɚɘ ɛɌɢɔɑəɞɖɔ (83 ɏɚ-

ɐɌ). ȾɌɖ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ Walker N.F. et al. 

ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɜɌɓɘɑɜ ɚɛɟɡɚɗɔ ɍɚɗɑɑ 3 ɝɘ, 

ɎɚɎɗɑɣɑəɔɑ Ɏ ɛɜɚɢɑɝɝ ɤɑɕɖɔ ɐɔɎɑɜɞɔɖɟɗɌ, 

ɛɌɜɌɎɑɓɔɖɌɗɨəɌɫ ɚɛɟɡɚɗɑɎɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ 

ɔ ɟɎɑɗɔɣɑəəɧɑ ɜɑɏɔɚəɌɜəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ 

ɟɓɗɧ ɫɎɗɫɪɞɝɫ ɠɌɖɞɚɜɌɘɔ, ɌɝɝɚɢɔɔɜɚɎɌə-

əɧɘɔ ɝ əɔɓɖɚɕ ɚɍɥɑɕ ɎɧɒɔɎɌɑɘɚɝɞɨɪ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɑɕ [6]. Ȯɝɑ Ɏɧɤɑɛɑ-

ɜɑɣɔɝɗɑəəɧɑ ɖɜɔɞɑɜɔɔ ɔɘɑɗɔɝɨ ɔ Ɏ əɌɤɑɘ 

ɖɗɔəɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɛɔɝɌəəɧɕ əɌɘɔ ɝɗɟ-

ɣɌɕ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɖɜɌɕəɑ ɜɑɐɖɟɪ, əɚ, 

ɞɑɘ əɑ ɘɑəɑɑ, ɎɝɞɜɑɣɌɪɥɟɪɝɫ Ɏ ɓɌɜɟɍɑɒəɚɕ 

ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɛɌɞɚɗɚɏɔɪ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȼɑɐɖɌɫ ɗɚɖɌɗɔɓɌɢɔɫ ɚɛɟɡɚɗɔ Ɏ ɐɔɎɑɜ-

ɞɔɖɟɗɑ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, ɔɘɔɞɔɜɟɪɥɌɫ Ɏəɑ-

ɚɜɏɌəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɘɌɗɚɏɚ ɞɌɓɌ, ɓɌɞɜɟɐəɔ-

ɗɌ ɐɔɌɏəɚɝɞɔɖɟ ɔ ɝɎɚɑɎɜɑɘɑəəɚɑ əɌɣɌɗɚ ɗɑ-

ɣɑəɔɫ. ȹɑɝɘɚɞɜɫ əɌ ɛɜɚɎɑɐɑəəɟɪ ɝɑɗɑɖɞɔɎ-

əɟɪ ɡɔɘɔɚɩɘɍɚɗɔɓɌɢɔɪ ɚɛɟɡɚɗɔ ɘɚɣɑɎɚɏɚ 

ɛɟɓɧɜɫ, ɖɜɟɛəɧɕ ɚɍɦɑɘ ɚɛɟɡɚɗɔ ɔ ɎɚɓɜɌɝɞ 

ɛɌɢɔɑəɞɌ əɑ ɛɚɓɎɚɗɔɗ ɐɚɍɔɞɨɝɫ ɜɑɘɔɝɝɔɔ ɓɌ-

ɍɚɗɑɎɌəɔɫ. Ȯ ɞɚɒɑ Ɏɜɑɘɫ, ɐɌəəɚɑ ɖɗɔəɔɣɑ-

ɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ ɘɟɗɨɞɔɛɌ-

ɜɌɘɑɞɜɔɣɑɝɖɌɫ ȸȼȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ Ɏɧɍɚ-

ɜɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɚɛɟɡɚɗɑɕ ɘɌɗɚɏɚ ɞɌɓɌ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȶ 110-ȷȱȾȴɊ ȻȼȱȻȺȰȬȮȬȹȴɋ ȼȱȹȾȯȱȹȺȷȺȯȴȴ Ȯ ȽȬȼȬȾȺȮȽȶȺȸ ȸȱȰȴɂȴȹȽȶȺȸ 

ȿȹȴȮȱȼȽȴȾȱȾȱ ȴȸ. Ȯ.ȴ. ȼȬȳȿȸȺȮȽȶȺȯȺ 

 

Ерёмин А.В.¹, Чехонацкая М.Л.¹, Илясова Е.Б.¹, Николенко В.Н.2,3, Алёшкина О.Ю.1, 

Кондратьева О.А.1, Бобылёв Д.А.1, Крючков И.А.1 
 

1 - ɀȯȭȺȿ ȮȺ ȽɌɜɌɞɚɎɝɖɔɕ ȯȸȿ ɔɘ. Ȯ.ȴ. ȼɌɓɟɘɚɎɝɖɚɏɚ. ɏ. ȽɌɜɌɞɚɎ, ȼɚɝɝɔɫ. 

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

3 - ɀȯȭȺȿ ȮȺ ȸȯȿ ɔɘ. ȸ.Ȯ. ȷɚɘɚəɚɝɚɎɌ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑəɌ ɔɝɞɚɜɔɫ ɛɜɑɛɚɐɌɎɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ əɌ ɖɌɠɑɐɜɑ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɔɘ. ɛɜɚɠɑɝɝɚɜɌ ȹ.ȱ. ɄɞɑɜəɌ ȽɌɜɌɞɚɎɝɖɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ɔɘ. 

Ȯ.ȴ. ȼɌɓɟɘɚɎɝɖɚɏɚ ɝɞɟɐɑəɞɌɘ, ɚɜɐɔəɌɞɚɜɌɘ, ɌɝɛɔɜɌəɞɌɘ, ɎɜɌɣɌɘ ɔ ɝɜɑɐəɑɘɟ ɘɑɐɔɢɔə-

ɝɖɚɘɟ ɛɑɜɝɚəɌɗɟ. ȺɝɎɑɥɑəɧ ɚɝəɚɎəɧɑ əɌɛɜɌɎɗɑəɔɫ ɛɜɑɛɚɐɌɎɌɞɑɗɨɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ 

ɖɌɠɑɐɜɧ əɌ ɜɌɓɗɔɣəɧɡ ɩɞɌɛɌɡ ɑɬ ɝɟɥɑɝɞɎɚɎɌəɔɫ. 
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ȹɑ ɓəɌɫ ɛɜɚɤɗɚɏɚ, əɑɎɚɓɘɚɒəɚ 
ɛɚəɫɞɨ ɛɚɐɗɔəəɧɕ ɝɘɧɝɗ 

əɌɝɞɚɫɥɑɏɚ ɔ ɢɑɗɔ ɍɟɐɟɥɑɏɚ. 
ȸ. ȯɚɜɨɖɔɕ 

 

ɚɗɑɑ 100 ɗɑɞ əɌɓɌɐ ɛɜɚɠɑɝɝɚɜ 

ȹɔɖɚɗɌɕ ȱɠɔɘɚɎɔɣ Ʉɞɑɜə (ɜɔɝ. 

1) ɚɛɟɍɗɔɖɚɎɌɗ ɝɞɌɞɨɪ çȺ əɑɚɍɡɚ-

ɐɔɘɚɝɞɔ ɝɔɝɞɑɘɌɞɔɣɑɝɖɚɏɚ ɛɜɑ-

ɛɚɐɌɎɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ ɛɜɔ 

ȽɌɜɌɞɚɎɝɖɚɘ ȿəɔɎɑɜɝɔɞɑɞɑè [1].  

Ⱥə ɛɔɝɌɗ: çȸɚɒəɚ ɝɘɑɗɚ ɝɖɌɓɌɞɨ, ɣɞɚ 

əɑɞ əɔ ɚɐəɚɕ ɚɞɜɌɝɗɔ ɘɑɐɔɢɔəɧ, ɖɚɞɚɜɌɫ Ɏ 

ɞɚɕ ɔɗɔ ɐɜɟɏɚɕ ɝɞɑɛɑəɔ əɑ ɛɚɗɨɓɚɎɌɗɌɝɨ ɍɧ 

ɜɑəɞɏɑəɚɎɝɖɔɘɔ ɗɟɣɌɘɔ ɐɗɫ ɝɎɚɔɡ ɢɑɗɑɕé 

ȸəɑ ɖɌɒɑɞɝɫ, ɣɞɚ ɐɚɖɌɓɧɎɌɞɨ əɑɚɍɡɚɐɔɘɚɝɞɨ 

ɛɜɑɛɚɐɌɎɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ, ɖɌɖ ɚɍɫɓɌɞɑɗɨ-

əɧɕ ɛɜɑɐɘɑɞ, ɚɓəɌɣɌɗɚ ɍɧ ɗɚɘɔɞɨɝɫ Ɏ ɚɞɖɜɧ-

ɞɟɪ ɐɎɑɜɨé  éəɑ ɘɚɒɑɞ ɍɧɞɨ ɝɚɘəɑəɔɕ Ɏ 

ɞɚɘ, ɣɞɚ ɜɑəɞɏɑəɚɗɚɏɔɫ ɐɚɗɒəɌ ɓɌəɫɞɨ ɛɚɐɚ-

ɍɌɪɥɑɑ ɑɕ ɘɑɝɞɚ ɝɜɑɐɔ əɌɟɖè [2]. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ, ɛɑɜɎɧɘ ɜɑəɞɏɑəɚɗɚɏɌɘ, ɖɌɖ ɓɌ ɜɟɍɑ-

ɒɚɘ, ɞɌɖ ɔ Ɏ ȼɚɝɝɔɔ, ɛɜɔɡɚɐɔɗɚɝɨ ɘəɚɏɔɑ ɏɚ-

ɐɧ ɐɚɍɔɎɌɞɨɝɫ ɚɠɔɢɔɌɗɨəɚɏɚ ɟɞɎɑɜɒɐɑəɔɫ 

ɛɜɑɛɚɐɌɎɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ɘɑɐɔɢɔəɝɖɔɡ 

ȮȿȳɌɡ. 

Ⱦɚɗɨɖɚ Ɏ 1904 ɏɚɐɟ ɎɛɑɜɎɧɑ Ɏ Ȯɑəɑ, ɔɓ-

Ɏɑɝɞəɚɘɟ ɜɑəɞɏɑəɚɗɚɏɟ ȯ. ȯɚɗɨɢɖəɑɡɞɟ (ɟɣɔɞɑ-

ɗɪ ȹ.ȱ. ɄɞɑɜəɌ), ɍɧɗɌ ɟɣɜɑɒɐɑəɌ ɛɑɜɎɌɫ ɐɚ-

ɢɑəɞɟɜɌ ɛɚ ɜɑəɞɏɑəɚɗɚɏɔɔ. Ƚ ɩɞɚɏɚ ɘɚɘɑəɞɌ Ɏ 

əɑɖɚɞɚɜɧɡ ɓɌɏɜɌəɔɣəɧɡ ɟəɔɎɑɜɝɔɞɑɞɌɡ 

əɌɣɌɗɚɝɨ ɝɔɝɞɑɘɌɞɔɣɑɝɖɚɑ ɛɜɑɛɚɐɌɎɌəɔɑ əɚ-

Ɏɚɕ ɐɗɫ ɞɚɏɚ Ɏɜɑɘɑəɔ ɐɔɝɢɔɛɗɔəɧ.  

ȹɔɖɚɗɌɕ ȱɠɔɘɚɎɔɣ Ʉɞɑɜə ɍɧɗ ɚɝəɚɎɌ-

ɞɑɗɑɘ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ȽɌɜɌɞɚɎɑ [1]. ȻɜɔɑɡɌɎ 

Ɏ ȽɌɜɌɞɚɎ Ɏ 1910 ɏɚɐɟ, ɚə ɚɞɖɜɧɗ ɚɐɔə ɔɓ 

ɛɑɜɎɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɖɌɍɔəɑɞɚɎ əɌ ɍɌɓɑ ɚɜ-

ɏɌəɔɓɚɎɌəəɚɕ ɔɘ çȯɔɏɔɑəɚɐɔɑɞɔɣɑɝɖɚɕ ɗɑ-

ɣɑɍəɔɢɧ ɐɗɫ ɍɚɗɑɓəɑɕ Ɏəɟɞɜɑəəɔɡ, ɝɛɑɢɔ-

Ɍɗɨəɚ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɧɡ ɔ ɚɍɘɑəɌ Ɏɑ-

ɥɑɝɞɎ ɝ ɩɗɑɖɞɜɚɎɚɐɚɗɑɣɑɍəɧɘ ɚɞɐɑɗɑəɔɑɘè, 

ɏɐɑ ɚə ɍɧɗ ɏɗɌɎəɧɘ ɎɜɌɣɚɘ Ɏ ɞɑɣɑəɔɑ ɘəɚɏɔɡ 

ɗɑɞ. Ȯ ɜɑəɞɏɑəɚɎɝɖɚɘ ɖɌɍɔəɑɞɑ ɗɑɣɑɍəɔɢɧ 

ȹ.ȱ. Ʉɞɑɜə ɎɛɑɜɎɧɑ ɝɞɌɗ ɓɌəɔɘɌɞɨɝɫ ɚɍɟɣɑ-

əɔɑɘ ɘɑɐɝɑɝɞɑɜ ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɝɖɚɘɟ ɐɑɗɟ 

ɔ ɎɜɌɣɑɕ  ɜɑəɞɏɑəɚɗɚɏɔɔ. ȱɘɟ ɟɐɌɗɚɝɨ ɟɎɗɑɣɨ 

ɩɞɚɕ ɝɛɑɢɔɌɗɨəɚɝɞɨɪ Ɏɔɐəɧɡ ɖɗɔəɔɢɔɝɞɚɎ ð

Ȯ.ȴ. ȼɌɓɟɘɚɎɝɖɚɏɚ, Ƚ.ȴ. ȽɛɌɝɚɖɟɖɚɢɖɚɏɚ, Ƚ.ȼ. 

ȸɔɜɚɞɎɚɜɢɑɎɌ ɔ ɐɜɟɏɔɡ ɔɓ ȴɘɛɑɜɌɞɚɜɝɖɚɏɚ 

ȹɔɖɚɗɌɑɎɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ȽɌɜɌɞɚɎɌ, ɚɞ-

ɖɜɧɞɚɏɚ Ɏ 1909 ɏɚɐɟ Ɏ ɝɚɝɞɌɎɑ ɎəɌɣɌɗɑ ɚɐəɚ-

ɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɠɌɖɟɗɨɞɑɞɌ [3, 4]. Ƚ 1912 

ɏɚɐɌ ɘɑɐɔɢɔəɝɖɔɑ ɖɗɔəɔɖɔ ɟəɔɎɑɜɝɔɞɑɞɌ 

ɝɞɌɗɔ əɌɛɜɌɎɗɫɞɨ Ɏ ɖɌɍɔəɑɞ ȹɔɖɚɗɌɫ ȱɠɔɘɚ-

ɎɔɣɌ ɝɎɚɔɡ ɝɚɞɜɟɐəɔɖɚɎ ɐɗɫ ɚɍɟɣɑəɔɫ, Ɍ ɝ 

1913/14 ɟɣɑɍəɚɏɚ ɏɚɐɌ ɞɌɖɒɑ ɔ ɝɞɟɐɑəɞɚɎ 

ɐɗɫ ɚɓəɌɖɚɘɗɑəɔɫ ɝ ɘɑɐɔɢɔəɝɖɚɕ ɜɑəɞɏɑəɚ-

ɗɚɏɔɑɕ. ȶɜɚɘɑ ɩɞɚɏɚ, ɛɜɚɠɑɝɝɚɜɌ Ƚȯȿ ɛɜɔɝɧ-

ɗɌɗɔ Ɏ ɗɑɣɑɍəɔɢɟ ɝɎɚɔɡ ɛɌɢɔɑəɞɚɎ əɌ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɎɧɝɞɟɛɌɗɔ əɌ 

ɖɚəɠɑɜɑəɢɔɫɡ ɔ ɓɌɝɑɐɌəɔɫɡ ȺɍɥɑɝɞɎɌ ȽɌɜɌ-

ɞɚɎɝɖɔɡ ɜɑəɞɏɑəɚɗɚɏɚɎ, ɖɚɞɚɜɚɑ ɎɛɑɜɎɧɑ Ɏ 

ȼɚɝɝɔɔ ɍɧɗɚ ɚɜɏɌəɔɓɚɎɌəɚ Ɏ 1913 ɏɚɐɟ ȹ.ȱ. 

Ʉɞɑɜəɚɘ [1, 5, 6].  

ȹɌɣɔəɌɫ ɝ 1917 ɏɚɐɌ, ȹ.ȱ. Ʉɞɑɜə 

ɟɣɌɝɞɎɚɎɌɗ Ɏɚ Ɏɝɑɡ Ȯɝɑɜɚɝɝɔɕɝɖɔɡ ɝɦɑɓɐɌɡ 

ɜɑəɞɏɑəɚɗɚɏɚɎ, ɔɓɍɔɜɌɗɝɫ ɛɜɑɐɝɑɐɌɞɑɗɑɘ ɔɗɔ 

ɣɗɑəɚɘ ȻɜɑɓɔɐɔɟɘɌ. Ȯ 1928 ɏɚɐɟ ɍɧɗ ɐɑɗɑɏɔ-

ɜɚɎɌə əɌ 1-ɕ ȸɑɒɐɟəɌɜɚɐəɧɕ ɝɦɑɓɐ ɜɑəɞɏɑ-

əɚɗɚɏɚɎ Ɏ Ƚɞɚɖɏɚɗɨɘɑ, ɏɐɑ ȽȽȽȼ ɛɜɑɐɝɞɌɎɗɫ-

ɗɔ Ɏɝɑɏɚ ɣɑɞɎɑɜɚ: Ȱ. ȼɚɡɗɔə, Ƚ. ȼɑɕəɍɑɜɏ, ȯ. 

ɁɌɜɘɌəɐɌɜɨɫə ɔ ȹ. Ʉɞɑɜə. ȹɌ ɩɞɚɘ ɝɦɑɓɐɑ 

ȹ.ȱ. Ʉɞɑɜə ɍɧɗ ɔɓɍɜɌə Ɏ ɣɗɑəɧ ȻɜɑɓɔɐɔɟɘɌ,  

ȭ 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.  ɀɚɞɚɏɜɌɠɔɫ. 

Ȼɜɚɠɑɝɝɚɜ ȹ.ȱ. Ʉɞɑɜə.  

Fig. 1.    Photo.  

Professor N.E. Shtern.  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY 

| www.rejr.ru | REJR. 2023; 13(4):133-143       DOI: 10.21569/2222-7415-2023-13-4-133-143                    135 
 

 

Ɍ ɞɌɖɒɑ ɛɜɑɐɝɑɐɌɞɑɗɑɘ ɚɐəɚɕ ɔɓ ɝɑɖɢɔɕ. 

Ȱɚɗɏɔɑ ɏɚɐɧ ɑɐɔəɝɞɎɑəəɧɘ Ɏ ȽȽȽȼ ɝɛɑɢɔ-

Ɍɗɨəɧɘ ɒɟɜəɌɗɚɘ ɍɧɗ çȮɑɝɞəɔɖ ɜɑəɞɏɑəɚɗɚ-

ɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔè; ȹ.ȱ. Ʉɞɑɜə ɫɎɗɫɗɝɫ ɍɑɝ-

ɝɘɑəəɧɘ ɣɗɑəɚɘ ɑɏɚ ɜɑɐɌɖɢɔɚəəɚɕ ɖɚɗɗɑɏɔɔ 

[7, 8].  

Ƚ 1914 ɏɚɐɌ ȹ.ȱ. Ʉɞɑɜə əɌɣɌɗ ɚɠɔɢɔ-

Ɍɗɨəɚ ɛɜɑɛɚɐɌɎɌɞɨ ɜɑəɞɏɑəɚɗɚɏɔɪ ɝɞɟɐɑəɞɌɘ 

ɔ ɎɜɌɣɌɘ Ɏ Ƚȯȿ, ɛɚɗɟɣɔɎ ɎəɌɣɌɗɑ ɐɚɗɒəɚɝɞɨ 

ɝɎɑɜɡɤɞɌɞəɚɏɚ ɌɝɝɔɝɞɑəɞɌ ɏɚɝɛɔɞɌɗɨəɚɕ ɞɑ-

ɜɌɛɑɎɞɔɣɑɝɖɚɕ ɖɗɔəɔɖɔ əɌ ɚɍɥɑɝɞɎɑəəɧɡ 

əɌɣɌɗɌɡ, ɞ.ɑ. ɍɑɓ ɓɌɜɌɍɚɞəɚɕ ɛɗɌɞɧ, ɝ 1925 

ɏɚɐɌ ð ɤɞɌɞəɚɏɚ ɝɚɞɜɟɐəɔɖɌ. Ȯ 1925-26 ɟɣɑɍ-

əɧɡ ɏɚɐɌɡ əɌɣɔəɌɑɞɝɫ ɛɗɌəɚɘɑɜəɚɑ ɛɜɑɛɚɐɌ-

ɎɌəɔɑ ɜɑəɞɏɑəɚɗɚɏɔɔ əɌ 4-ɘ ɔ 5-ɘ ɖɟɜɝɌɡ 

ɟəɔɎɑɜɝɔɞɑɞɌ. ȹ.ȱ. Ʉɞɑɜə Ɏ 1926 ɏɚɐɟ ɛɚɗɟ-

ɣɌɑɞ ɓɎɌəɔɑ ɔ ɐɚɗɒəɚɝɞɨ ɐɚɢɑəɞɌ ɛɚ ɜɑəɞɏɑ-

əɚɗɚɏɔɔ ɔ ɠɔɓɔɚɞɑɜɌɛɔɔ Ɏ Ƚȯȿ, Ɍ ɝ 1930 ɏɚɐɌ 

ð Ɏ ɚɞɐɑɗɔɎɤɑɘɝɫ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɘ ɘɑɐɔɢɔə-

ɝɖɚɘ ɔəɝɞɔɞɟɞɑ ɛɜɔ ɖɌɠɑɐɜɑ ɠɌɖɟɗɨɞɑɞɝɖɚɕ 

ɞɑɜɌɛɔɔ. Ƚ ɩɞɚɏɚ Ɏɜɑɘɑəɔ ɓɌəɫɞɔɫ ɝɚ ɝɞɟɐɑə-

ɞɌɘɔ ɍɧɗɔ ɛɑɜɑəɑɝɑəɧ əɌ 3-ɕ ɖɟɜɝ, əɚ ȹɔɖɚ-

ɗɌɕ ȱɠɔɘɚɎɔɣ ɝɣɔɞɌɗ ɞɌɖɚɕ ɛɚɜɫɐɚɖ əɑɢɑɗɑ-

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.  ɀɚɞɚɏɜɌɠɔɫ. 

ȭɌɓɌ ɖɌɠɑɐɜɧ ɜɑəɞɏɑəɚɗɚɏɔɔ ð 2-ɕ ɖɚɜɛɟɝ ȶɗɔ-

əɔɣɑɝɖɚɏɚ ɏɚɜɚɐɖɌ Ƚȯȸȿ.  

Fig. 2.    Photo.  

The base of the Department of Radiology is the 

2nd building of the Clinica l campus of the SGMU.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ɀɚɞɚɏɜɌɠɔɫ. 

ȹ.ȱ. Ʉɞɑɜə (4-ɕ ɝɛɜɌɎɌ) ɝ ɝɚɞɜɟɐəɔɖɌɘɔ ɖɌɠɑɐɜɧ (1-ɕ ɜɫɐ) ɔ ɎɜɌɣɌɘɔ ɢɔɖɗɌ ɛɑɜɎɔɣəɚɕ ɛɚɐɏɚɞɚɎɖɔ (2-ɕ 

ɜɫɐ), 1939 ɏɚɐ. 

Fig. 3.   Photo.   

Shtern (4th from right) with members of the department ( 1st row) and doctors of the primary training cycle 

(2nd row), 1939.  
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ɝɚɚɍɜɌɓəɧɘ ɔ, ɝ ɝɚɏɗɌɝɔɫ ɐɔɜɑɖɞɚɜɚɎ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɕ ɔ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ ɖɗɔəɔɖ, ɝɞɌɗ 

ɣɔɞɌɞɨ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɗɑɖɢɔɔ ɛɚ ɜɑəɞɏɑəɚ-

ɗɚɏɔɔ ɐɗɫ ɝɞɟɐɑəɞɚɎ 4-ɏɚ ɔ ɚɞɣɌɝɞɔ 5-ɏɚ ɖɟɜ-

ɝɚɎ [8, 9].  

ȻɑɜɎɌɫ ɝɛɑɢɔɌɗɨəɌɫ ɖɌɠɑɐɜɌ ɜɑəɞɏɑəɚ-

ɗɚɏɔɔ Ɏ ȼɚɝɝɔɔ ɍɧɗɌ ɝɚɓɐɌəɌ Ɏ 1919 ɏɚɐɟ əɌ 

ɍɌɓɑ ȶɗɔəɔɣɑɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ (ɎɛɚɝɗɑɐɝɞɎɔɔ 

ȯȴȰȿȮɌ) ɏ. ȻɑɞɜɚɏɜɌɐɌ, ɚɐəɌɖɚ ɞɌɘ Ɏɑɗɚɝɨ 

ɛɚɝɗɑɐɔɛɗɚɘəɚɑ ɚɍɟɣɑəɔɑ ɎɜɌɣɑɕ, əɚ əɑ ɝɞɟ-

ɐɑəɞɚɎ [10]. ȻɜɑɛɚɐɌɎɌəɔɑ ɜɑəɞɏɑəɚɗɚɏɔɔ əɌ 

ɛɜɚɠɔɗɨəɚɕ ɖɌɠɑɐɜɑ ɝɞɟɐɑəɞɌɘ ɎɛɑɜɎɧɑ 

ɝɞɌɗɚ ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ Ɏ 1934 ɏɚɐɟ Ɏ 1-ɘ ȸɚɝ-

ɖɚɎɝɖɚɘ ɘɑɐɔɢɔəɝɖɚɘ ɔəɝɞɔɞɟɞɑ (əɧəɑ Ȼɑɜ-

Ɏɧɕ ȸɚɝɖɚɎɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔə-

ɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ). Ƀɑɜɑɓ 

ɏɚɐ, Ɏ 1935 ɏɚɐɟ, ɍɗɌɏɚɐɌɜɫ əɑɟɞɚɘɔɘɧɘ ɟɝɔ-

ɗɔɫɘ ȹ.ȱ. ɄɞɑɜəɌ, ɍɧɗɌ ɚɞɖɜɧɞɌ ɖɌɠɑɐɜɌ 

ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ȽɌɜɌɞɚɎɝɖɚɘ ɘɑɐɔɢɔəɝɖɚɘ 

ɔəɝɞɔɞɟɞɑ (Ƚȸȴ) ɐɗɫ ɚɍɟɣɑəɔɫ ɝɞɟɐɑəɞɚɎ, Ɍ 

ɎɛɚɝɗɑɐɝɞɎɔɔ ɔ ɎɜɌɣɑɕ [8, 9, 11].  

ȹɌɜɖɚɘɓɐɜɌɎ ɛɜɔ ɟɞɎɑɜɒɐɑəɔɔ ɖɌɠɑɐ-

ɜɧ ɛɚɝɞɌɎɔɗ əɑɛɜɑɘɑəəɚɑ ɟɝɗɚɎɔɑ: ɓɌɎɑɐɚ-

ɎɌɞɨ ɖɌɠɑɐɜɚɕ ɐɚɗɒɑə ɞɚɗɨɖɚ ȹ.ȱ. Ʉɞɑɜə. 

ɉɞɚ ɍɧɗɚ ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ ɔɘɫ ɚɐəɚɏɚ ɔɓ 

ɛɑɜɎɧɡ ɜɑəɞɏɑəɚɗɚɏɚɎ, ȹ.ȱ. ɄɞɑɜəɌ, ɓəɌɗɔ əɑ 

ɞɚɗɨɖɚ Ɏ ȽȽȽȼ, əɚ ɔ ɓɌ ɜɟɍɑɒɚɘ. ȱɥɬ Ɏ ɐɌɗɬ-

ɖɚɘ 1909 ɏɚɐɟ ɚə ɚɞɛɜɌɎɔɗɝɫ Ɏ Ȯɑəɟ, ȭɑɜɗɔə 

ɔ ȻɌɜɔɒ, ɏɐɑ ɔɓɟɣɌɗ əɚɎɟɪ ɞɚɏɐɌ ɐɗɫ Ɏɝɑɡ 

ɝɛɑɢɔɌɗɨəɚɝɞɨ ð ɜɑəɞɏɑəɚɗɚɏɔɪ, ɛɚɐ ɜɟɖɚ-

ɎɚɐɝɞɎɚɘ ɟɣɑəɔɖɌ Ȯ.ȶ. ȼɑəɞɏɑəɌ ȸɌɜɞɔəɌ 

ȯɌɟɐɑɖɌ, Ɍ ɞɌɖɒɑ ɔɓɎɑɝɞəɧɡ ɟɣɑəɧɡ ð ȯɎɔɐɚ 

ȯɚɗɨɢɖəɑɡɞɌ, ȸɌɖɝɌ ȷɑɎɔ-ȰɚɜəɌ, ȬəɞɟɌəɌ 

ȭɑɖɗɑɜɌ ɔ ɐɜɟɏɔɡ. Ȯ 1935 ɏɚɐɟ, ɛɚɝɗɑ ɟɞɎɑɜ-

ɒɐɑəɔɫ ɖɌɠɑɐɜɧ, ɛɜɑɛɚɐɌɎɌəɔɑ ɜɑəɞɏɑəɚɗɚ-

ɏɔɔ ɛɚɐəɫɗɚɝɨ əɌ ɍɚɗɑɑ Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ. 

ȭɌɓɚɕ ɐɗɫ ɖɌɠɑɐɜɧ ɜɑəɞɏɑəɚɗɚɏɔɔ ɛɚ-

ɝɗɟɒɔɗ ȶɗɔəɔɣɑɝɖɔɕ ɏɚɜɚɐɚɖ Ƚȸȴ (ɜɔɝ. 2), 

ɏɐɑ ɍɧɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ ɍɚɗɨɤɔəɝɞɎɚ ɖɌɠɑɐɜ 

ɔəɝɞɔɞɟɞɌ. ȳɌɜɌəɑɑ ȹ.ȱ. Ʉɞɑɜə ɛɜɔɚɍɜɬɗ ɐɗɫ 

ɖɌɠɑɐɜɧ əɚɎɑɕɤɟɪ ɐɗɫ ɞɚɏɚ Ɏɜɑɘɑəɔ ɞɑɡəɔ-

ɖɟ ɐɗɫ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ ɔ ɜɑəɞɏɑəɚɞɑɜɌ-

ɛɔɔ, ɣɞɚ ɝɛɚɝɚɍɝɞɎɚɎɌɗɚ ɚɞɖɜɧɞɔɪ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɡ ɖɌɍɔəɑɞɚɎ ɔ ɛɜɌɖɞɔɣɑɝɖɚɘɟ ɚɍɟɣɑ-

əɔɪ ɝɞɟɐɑəɞɚɎ, ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɚɎ ɔ ɎɜɌ-

ɣɑɕ.  

ȹɌ ɖɌɠɑɐɜɑ ɍɧɗɔ ɚɍɚɜɟɐɚɎɌəɧ ɡɜɌəɔ-

ɗɔɥɌ ɐɗɫ ɜɑəɞɏɑəɚɏɜɌɘɘ ɔ ɖɌɜɞɚɞɑɖɌ, ɝɞɌɎ-

ɤɔɑ ɚɝəɚɎɚɕ ɐɗɫ ɝɔɝɞɑɘɌɞɔɓɔɜɚɎɌəəɚɏɚ Ɍɜ-

ɡɔɎɌ, ɔɝɛɚɗɨɓɟɪɥɑɏɚɝɫ ɐɚ ɝɔɡ ɛɚɜ Ɏ ɟɣɑɍəɚɘ 

ɛɜɚɢɑɝɝɑ. ȭɧɗɌ ɓɌɖɟɛɗɑəɌ ɛɜɚɑɖɢɔɚəəɌɫ Ɍɛ-

ɛɌɜɌɞɟɜɌ, ɛɚɝɞɚɫəəɚ ɛɚɛɚɗəɫɗɌɝɨ əɌɟɣəɌɫ 

ɍɔɍɗɔɚɞɑɖɌ [11].  

ȶɟɜɝɧ ɛɚ ɛɚɐɏɚɞɚɎɖɑ ɎɜɌɣɑɕ-

ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɚɎ ɍɧɗɔ 

ɚɜɏɌəɔɓɚɎɌəɧ Ɏ ɏɚɐ ɚɠɔɢɔɌɗɨəɚɏɚ ɚɞɖɜɧɞɔɫ 

ɖɌɠɑɐɜɧ ð Ɏ 1935 ɏɚɐɟ [9, 11]. ȹɌ ɖɌɠɑɐɜɑ 

ɛɜɚɎɚɐɔɗɔɝɨ 5-ɞɔ ɘɑɝɫɣəɧɑ ɢɔɖɗɧ ɛɑɜɎɔɣ-

əɚɕ ɛɚɐɏɚɞɚɎɖɔ (ɜɔɝ. 3). 

Ȱɚ 1935 ɏɚɐɌ ɍɧɗɚ ɛɚɐɏɚɞɚɎɗɑəɚ 12 

ɎɜɌɣɑɕ-ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ 10 ɗɌɍɚɜɌəɞɚɎ ɔɓ 

ȽɌɜɌɞɚɎɝɖɚɕ ɔ ȽɞɌɗɔəɏɜɌɐɝɖɚɕ ɚɍɗɌɝɞɑɕ, ɔɓ 

əɔɡ əɑɖɚɞɚɜɧɑ ɎɛɚɝɗɑɐɝɞɎɔɔ ɓɌəɔɘɌɗɔ Ɏɑ-

ɐɟɥɑɑ ɛɚɗɚɒɑəɔɑ Ɏ ȸɚɝɖɎɑ. Ȯ 1935 ɏɚɐɟ əɌ 

ɍɌɓɑ ɖɌɠɑɐɜɧ ȹ.ȱ. Ʉɞɑɜə ɚɜɏɌəɔɓɚɎɌɗ ɜɑəɞ-

ɏɑəɚɎɝɖɔɕ ɢɑəɞɜ, ɣɞɚ ɝɛɚɝɚɍɝɞɎɚɎɌɗɚ ɍɚɗɑɑ 

ɛɗɌəɚɘɑɜəɚɘɟ ɜɌɓɎɔɞɔɪ ɝɛɑɢɔɌɗɨəɧɡ ɖɟɜɝɚɎ 

ɔ ɜɚɝɞɟ ɣɔɝɗɌ ɛɚɐɏɚɞɚɎɗɑəəɧɡ ɝɛɑɢɔɌɗɔɝɞɚɎ: 

68 ɎɜɌɣɑɕ, 96 ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɚɎ. ȶɜɚɘɑ 

ɞɚɏɚ, 14 ɣɑɗɚɎɑɖ ɚɖɚəɣɔɗɔ ɖɟɜɝ ɜɑəɞɏɑəɚɞɑɡ-

əɔɖɚɎ ɛɚ ɘɚəɞɌɒɟ [7 - 9].  

Ȯ 1938 ɏ. ɛɜɔ ɌɖɞɔɎəɚɕ ɛɚɐɐɑɜɒɖɑ ɔ 

ɝɚɐɑɕɝɞɎɔɔ ɛɜɚɠ. ȹ.ȱ. ɄɞɑɜəɌ ɔ ɝɞɌɜɌəɔɫɘɔ 

ɓɌɎɑɐɟɪɥɑɏɚ ɖɌɠɑɐɜɚɕ əɚɜɘɌɗɨəɚɕ ɌəɌɞɚ-

ɘɔɔ ɛɜɚɠ. ȮɌɐɔɘɌ ȴɚɝɔɠɚɎɔɣɌ ȭɔɖɌ ɍɧɗ 

ɚɍɚɜɟɐɚɎɌə ɜɑəɞɏɑəɚɎɝɖɔɕ ɖɌɍɔəɑɞ əɌ ɖɌ-

ɠɑɐɜɑ əɚɜɘɌɗɨəɚɕ ɌəɌɞɚɘɔɔ (ɜɔɝ. 4).  

ȴ Ɏ ɞɚɘ ɒɑ ɏɚɐɟ Ɏ ɛɜɑɛɚɐɌɎɌəɔɑ ɌəɌɞɚ-

ɘɔɔ ɣɑɗɚɎɑɖɌ ɍɧɗ ɎɎɑɐɑə ɖɟɜɝ ɜɑəɞɏɑəɚɌəɌ-

ɞɚɘɔɔ. ɉɞɚ ɍɧɗɚ əɚɎɌɞɚɜɝɖɔɘ ɐɗɫ ɘɑɐɔɢɔə-

ɝɖɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɞɚɏɚ Ɏɜɑɘɑəɔ. Ȱɚɢɑəɞ ɖɌ-

ɠɑɐɜɧ əɚɜɘɌɗɨəɚɕ ɌəɌɞɚɘɔɔ Ȯ.Ȯ. ɁɗɑɍəɔɖɚɎ 

ɛɜɚɤɑɗ əɌ ɖɌɠɑɐɜɑ ɜɑəɞɏɑəɚɗɚɏɔɔ  ɝɛɑɢɔɌ-

ɗɔɓɌɢɔɪ Ɏ ɩɞɚɕ ɚɍɗɌɝɞɔ ɔ ɑɘɟ ɍɧɗɚ ɛɚɜɟɣɑəɚ 

ɛɜɑɛɚɐɌɎɌəɔɑ ɜɑəɞɏɑəɚɌəɌɞɚɘɔɔ. ȽɚɓɐɌəɔɑ 

əɌ ɖɌɠɑɐɜɑ ɌəɌɞɚɘɔɔ ɜɑəɞɏɑə-ɖɌɍɔəɑɞɌ ɛɚɓ-

Ɏɚɗɔɗɚ ɞɌɖɒɑ əɌɣɌɞɨ ɔ əɚɎɚɑ ɘɑɒɐɔɝɢɔɛɗɔ-

əɌɜəɚɑ əɌɟɣəɚɑ əɌɛɜɌɎɗɑəɔɑ, ɖɌɝɌɪɥɑɑɝɫ 

ɛɜɚɍɗɑɘ ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɔ ɎɚɓɜɌɝɞəɚɕ ɔɓ-

ɘɑəɣɔɎɚɝɞɔ ɖɚɝɞəɚɕ ɝɔɝɞɑɘɧ Ɏ əɚɜɘɑ ɔ ɛɜɔ 

ɛɌɞɚɗɚɏɔɔ, ɝɞɌɎ ɚɐəɚɕ ɔɓ əɑɘəɚɏɔɡ ɛɜɚɠɔɗɨ-

əɧɡ ɖɌɠɑɐɜ ɘɑɐɔɢɔəɝɖɔɡ ɎɟɓɚɎ ȽȽȽȼ, ɓɌəɔ-

ɘɌɪɥɑɕɝɫ ɩɞɚɕ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɎɌɒəɚɕ Ɏ 

ɛɜɌɖɞɔɣɑɝɖɚɘ ɚɞəɚɤɑəɔɔ ɛɜɚɍɗɑɘɚɕ. ȾɌɖ 

ɝɍɧɗɔɝɨ ɣɌɫəɔɫ ɛɜɚɠ. ȹ.ȱ. ɄɞɑɜəɌ  çȺ əɑɚɍ-

ɡɚɐɔɘɚɝɞɔ ɝɔɝɞɑɘɌɞɔɣɑɝɖɚɏɚ ɛɜɑɛɚɐɌɎɌəɔɫ 

ɜɑəɞɏɑəɚɗɚɏɔɔ ɛɜɔ ȽɌɜɌɞɚɎɝɖɚɘ ȿəɔɎɑɜɝɔɞɑ-

ɞɑè [1]. ȳɌɜɚɐɔɎɤɌɫɝɫ Ɏ ɞɑ ɏɚɐɧ ɔəɞɑɏɜɌɢɔɫ 

ɛɜɚɐɚɗɒɌɑɞɝɫ ɛɚ ɝɑɕ ɐɑəɨ, ɛɑɜɑɕɐɫ əɌ əɚɎɧɑ 

Ɏɚɓɘɚɒəɚɝɞɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɞɜɚɑəɔɫ ɞɑɗɌ 

ɣɑɗɚɎɑɖɌ [3, 4]. 

Ƚ əɌɣɌɗɌ Ȯɑɗɔɖɚɕ ȺɞɑɣɑɝɞɎɑəəɚɕ Ɏɚɕ-

əɧ ɖɌɠɑɐɜɌ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ, 

ɖɌɖ ɔ Ɏɑɝɨ ɘɑɐɔɢɔəɝɖɔɕ ɔəɝɞɔɞɟɞ, ɘɚɍɔɗɔ-

ɓɚɎɌɗɌ ɝɎɚɔ ɝɔɗɧ əɌ ɛɚɘɚɥɨ ɠɜɚəɞɟ. ȱɥɬ Ɏ 

1940 ɏɚɐɟ ȹ.ȱ. Ʉɞɑɜə ɛɔɝɌɗ: çȼɑəɞɏɑəɚɗɚɏɔɫ 

ɔɘɑɑɞ ɖɜɟɛəɚɑ ɚɍɚɜɚəəɚɑ ɓəɌɣɑəɔɑè. Ȼɚ 

ɛɜɑɐɗɚɒɑəɔɪ ɖɚɘɌəɐɚɎɌəɔɫ ɖɟɜɝɚɎ ɟɝɚɎɑɜ-

ɤɑəɝɞɎɚɎɌəɔɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɝɚɝɞɌɎɌ ɓɌɛɌɝɌ 

(ȶȿȸȽ) Ɏ 1943ĭ1944 ɏɚɐɌɡ ɝɚɞɜɟɐəɔɖɔ ɖɌ-

ɠɑɐɜɧ ɛɜɚɎɚɐɔɗɔ ɖɟɜɝɧ ɝɛɑɢɔɌɗɔɓɌɢɔɔ ɐɗɫ 

Ɏɚɑəəɧɡ ɎɜɌɣɑɕ, Ɏ 1943 ɏɚɐɟ ɚɍɟɣɔɗɔ ɤɑɝɞɑ-

ɜɧɡ Ɏɚɑəəɧɡ ɜɑəɞɏɑəɚɗɚɏɚɎ, Ɏ 1944 ɏɚɐɟ ð 

10. Ȯɚ Ɏɜɑɘɫ Ɏɚɕəɧ ȹɔɖɚɗɌɕ ȱɠɔɘɚɎɔɣ Ɏɧ-

ɛɚɗəɫɗ ɚɍɫɓɌəəɚɝɞɔ ɏɗɌɎəɚɏɚ ɜɑəɞɏɑəɚɗɚɏɌ 

ȿɛɜɌɎɗɑəɔɫ ɩɎɌɖɚɏɚɝɛɔɞɌɗɫɘɔ ɛɚ ȽɌɜɌɞɚɎ-

ɝɖɚɕ ɚɍɗɌɝɞɔ, Ɍ əɌ ɍɌɓɑ ɖɌɠɑɐɜɧ ɍɧɗɔ ɜɌɓ-

Ɏɑɜəɟɞɧ  ɏɚɝɛɔɞɌɗɔ  ʈ 4157  ɔ ʈ4156 . Ƚɧə  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY 

| www.rejr.ru | REJR. 2023; 13(4):133-143       DOI: 10.21569/2222-7415-2023-13-4-133-143                    137 
 

 

ȹɔɖɚɗɌɫ ȱɠɔɘɚɎɔɣɌ, ɖ.ɘ.ə., Ɍɝɝɔɝɞɑəɞ 

ɖɌɠɑɐɜɧ Ȯ.ȹ. Ʉɞɑɜə ɔ əɑɖɚɞɚɜɧɑ ɐɜɟɏɔɑ ɝɚ-

ɞɜɟɐəɔɖɔ, ɍɧɗɔ ɝ ɛɑɜɎɧɡ ɐəɑɕ Ɏɚɕəɧ ɘɚɍɔ-

ɗɔɓɚɎɌəɧ ɔ ɝɗɟɒɔɗɔ əɌ ȳɌɛɌɐəɚɘ, ȭɑɗɚɜɟɝ-

ɝɖɚɘ ɔ ȿɖɜɌɔəɝɖɚɘ ɠɜɚəɞɌɡ, ɘəɚɏɔɑ ɜɌɍɚɞɌ-

ɗɔ Ɏ ɏɚɝɛɔɞɌɗɑ, ɎɛɚɝɗɑɐɝɞɎɔɔ əɌɏɜɌɒɐɑəɧ 

ɚɜɐɑəɌɘ ɔ ɘɑɐɌɗɫɘɔ [12]. 

Ƚ 1952 ɏɚɐɌ, ɛɚɝɗɑ ɟɡɚɐɌ ȹ.ȱ. ɄɞɑɜəɌ 

əɌ ɛɑəɝɔɪ, ɖɌɠɑɐɜɚɕ ɝɞɌɗ ɓɌɎɑɐɚɎɌɞɨ ɛɜɚ-

ɠɑɝɝɚɜ Ȯ.ȹ. Ʉɞɑɜə (ɜɔɝ. 5), ɛɜɚɐɚɗɒɌɫ ɞɜɌ-

ɐɔɢɔɔ, ɓɌɗɚɒɑəəɧɑ ɑɏɚ ɚɞɢɚɘ, ɚɝəɚɎɌɞɑɗɑɘ 

ɖɌɠɑɐɜɧ. Ȯɝɖɚɜɑ, Ɏ 1954 ɏɚɐɟ Ɏɚ Ɏɝɑɡ ɘɑɐɔ-

ɢɔəɝɖɔɡ ɔəɝɞɔɞɟɞɌɡ ȽȽȽȼ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ 

Ƚȸȴ, ɛɜɚɔɓɚɤɗɚ ɛɜɑɚɍɜɌɓɚɎɌəɔɑ ɖɌɠɑɐɜ 

ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ɖɌɠɑɐɜɧ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ 

ɘɑɐɔɢɔəɝɖɚɕ ɜɌɐɔɚɗɚɏɔɔ. ɉɞɚ ɍɧɗɚ ɝɚɎɑɜ-

ɤɑəəɚ ɚɛɜɌɎɐɌəɚ, ɞɌɖ ɖɌɖ ɑɥɬ Ɏ 1946 ɏ. ɛɜɔ 

ɖɌɠɑɐɜɑ ȹ.ȱ. Ʉɞɑɜəɚɘ ɍɧɗɚ ɝɚɓɐɌəɚ ɚəɖɚɗɚ-

ɏɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ ɝɚ ɝɞɌɢɔɚəɌɜɚɘ, ɏɐɑ ɛɜɚ-

ɎɚɐɔɗɌɝɨ əɑ ɞɚɗɨɖɚ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɌ, əɚ 

ɔ ɜɑəɞɏɑəɚɞɑɜɌɛɔɫ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɜɌɓɗɔɣəɚɕ ɗɚ-

ɖɌɗɔɓɌɢɔɔ. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɜɑəɞɏɑəɚ-

ɞɑɜɌɛɔɫ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ əɌ ɖɌɠɑɐɜɑ ɝ 1935 

ɏɚɐɌ. 

ȼɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɌ ɔ ɜɑəɞɏɑəɚɞɑɜɌ-

ɛɔɫ Ɏɡɚɐɔɗɔ Ɏ ɟɣɑɍəɟɪ ɛɜɚɏɜɌɘɘɟ ɚɍɟɣɑəɔɫ  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ɀɚɞɚɏɜɌɠɔɫ. 

ȼɑəɞɏɑə-ɖɌɍɔəɑɞ ɖɌɠɑɐɜɧ əɚɜɘɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ȽɌɜɌɞɚɎɝɖɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ, 1938 ɏ.  Ȼɟɍ-

ɗɔɖɟɑɞɝɫ ɎɛɑɜɎɧɑ. ȬɜɡɔɎ Ȯ.ȹ. ȹɔɖɚɗɑəɖɚ. 

Fig. 4.   Photo.   

X-ray cabinet of the Department of Normal Anatomy of the Saratov Medical Institute, 1938. Published for the 

first time. Archive of V.N. Nikolenko.   

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.  ɀɚɞɚɏɜɌɠɔɫ. 

Ʉɞɑɜə ɛɜɚɎɚɐɔɞ ɓɌəɫɞɔɫ ɝɚ ɝɞɟɐɑəɞɌɘɔ, 1938-

ɕ ɏɚɐ.  

Fig. 5.    Photo.  

V.N. Stern conducts classes with students, 1938.  
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əɌ ɖɌɠɑɐɜɑ ɝɞɟɐɑəɞɚɎ, Ɍ ɞɌɖɒɑ ɎɜɌɣɑɕ ɔ 

ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɚɎ əɌ ɖɟɜɝɌɡ ɟɝɚɎɑɜɤɑə-

ɝɞɎɚɎɌəɔɫ [7, 8]. Ȱɗɫ ɛɚɎɧɤɑəɔɫ ɟɜɚɎəɫ ɛɚ-

ɝɗɑɐɔɛɗɚɘəɚɏɚ ɚɍɟɣɑəɔɫ, Ɏ 1961 ɏɚɐɟ Ɏ Ƚȸȴ 

ɍɧɗ ɝɚɓɐɌə ɠɌɖɟɗɨɞɑɞ ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ 

ɎɜɌɣɑɕ (ɀȿȮ). Ⱦɑɛɑɜɨ ɟɒɑ Ɏ ɜɌɘɖɌɡ ɀȿȮ əɌ 

ɖɌɠɑɐɜɑ ɤɗɌ ɛɚɐɏɚɞɚɎɖɌ ɎɜɌɣɑɕ-

ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɚɎ (ɜɔɝ. 6). 

Ȯ.ȹ. Ʉɞɑɜə, ɖɌɖ ɔ ɑɏɚ ɚɞɑɢ, ɝɟɘɑɗ ɓɌɎɚ-

ɑɎɌɞɨ ɍɚɗɨɤɚɕ ɌɎɞɚɜɔɞɑɞ Ɏ ȽȽȽȼ, ɍɗɌɏɚɐɌɜɫ 

ɣɑɘɟ ɚə ɝɟɘɑɗ ɚɜɏɌəɔɓɚɎɌɞɨ Ɏ 1958 ɏɚɐɟ Ɏ 

ȽɌɜɌɞɚɎɑ VII Ȯɝɑɝɚɪɓəɧɕ ɝɦɑɓɐ ɜɑəɞɏɑəɚɗɚ-

ɏɚɎ, ɛɜɌɖɞɔɣɑɝɖɔ ɎɚɓɚɍəɚɎɔɎ ɑɏɚ ɜɌɍɚɞɟ ɛɚ-

ɝɗɑ 23-ɗɑɞəɑɏɚ ɛɑɜɑɜɧɎɌ. ȹɌ ɝɦɑɓɐ ɛɜɔɑɡɌɗɔ 

Ɏɝɑ Ɏɑɐɟɥɔɑ ɝɛɑɢɔɌɗɔɝɞɧ ȽȽȽȼ, ɛɜɔɝɟɞɝɞɎɚ-

ɎɌɗɚ ɍɚɗɑɑ 1200 ɐɑɗɑɏɌɞɚɎ ɔ ɏɚɝɞɑɕ. Ȼɚɗɑɓ-

əɧɘɔ ɐɗɫ ɚɍɟɣɑəɔɫ ɝɞɟɐɑəɞɚɎ ɔ ɎɜɌɣɑɕ ɍɧɗɔ 

ɍɗɑɝɞɫɥɔɑ ɐɚɖɗɌɐɧ ɛɜɚɠɑɝɝɚɜɚɎ, ɛɚ ɣɨɔɘ 

ɟɣɑɍəɔɖɌɘ ɔ ɘɚəɚɏɜɌɠɔɫɘ ɟɣɔɗɔɝɨ Ɏɝɑ ɜɑəɞ-

ɏɑəɚɗɚɏɔ ɝɞɜɌəɧ [9, 11].  

Ȯ 1965 ɏɚɐɟ Ɏ Ƚȸȴ ɚɞɖɜɧɗɝɫ Ɏɚɑəəɚ-

ɘɑɐɔɢɔəɝɖɔɕ ɠɌɖɟɗɨɞɑɞ, Ɏ ɟɣɑɍəɟɪ ɛɜɚ-

ɏɜɌɘɘɟ ɖɚɞɚɜɚɏɚ Ɏɡɚɐɔɗ ɖɟɜɝ Ɏɚɑəəɚ-ɛɚɗɑɎɚɕ 

ɜɑəɞɏɑəɚɗɚɏɔɔ. Ȱɗɫ ɚɍɟɣɑəɔɫ ɛɜɔɏɚɐɔɗɝɫ 

ɚɛɧɞ ɛɚ ɔɞɚɏɌɘ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ ɔ ɜɑəɞ-

ɏɑəɚɞɑɜɌɛɔɔ ɜɌəɑəɧɡ Ɏɚ Ɏɜɑɘɫ Ȯɑɗɔɖɚɕ Ⱥɞɑ-

ɣɑɝɞɎɑəəɚɕ Ɏɚɕəɧ [13]. Ȼɚ ɘəɑəɔɪ ȹ.ȱ. 

ɄɞɑɜəɌ, çȺɝɚɍɚɑ ɓəɌɣɑəɔɑ ɜɑəɞɏɑəɚɗɚɏɔɫ 

ɛɜɔɚɍɜɑɞɌɑɞ ɐɗɫ ɞɑɡ ɘɑɐɎɟɓɚɎ, ɏɐɑ ɔɘɑɑɞɝɫ 

ɎɚɑəɠɌɖ, ɞɌɖ ɖɌɖ Ɏɚɑəəɧɕ ɎɜɌɣ, ɖɜɚɘɑ ɚɍ-

ɥɑɕ ɜɑəɞɏɑəɚɗɚɏɔɔ, ɐɚɗɒɑə ɍɧɞɨ ɚɝɚɍɑəəɚ 

ɓəɌɖɚɘ ɝ Ɏɚɑəəɚ-ɛɚɗɑɎɚɕ ɜɑəɞɏɑəɚɗɚɏɔɑɕè [7]. 

Ȼɚ ɔəɔɢɔɌɞɔɎɑ Ȯ.ȹ. ɄɞɑɜəɌ, ɛɜɔ ɖɌ-

ɠɑɐɜɑ Ɏ 1972 ɏɚɐɟ ɍɧɗɌ ɚɜɏɌəɔɓɚɎɌəɌ ɚɐəɌ 

ɔɓ ɛɑɜɎɧɡ ɝɜɑɐɔ ɏɚɜɚɐɚɎ ȼɚɝɝɔɔ ɜɌɐɔɚɔɓɚ-

ɞɚɛəɌɫ ɗɌɍɚɜɌɞɚɜɔɫ. ȻɚɫɎɔɗɌɝɨ Ɏɚɓɘɚɒəɚɝɞɨ 

əɑ ɞɚɗɨɖɚ ɞɑɚɜɑɞɔɣɑɝɖɚɏɚ, əɚ ɛɜɌɖɞɔɣɑɝɖɚɏɚ 

ɚɍɟɣɑəɔɫ əɌ ɖɌɠɑɐɜɑ ɝɞɟɐɑəɞɚɎ ɚɝəɚɎɌɘ ɜɌ-

ɐɔɚɔɓɚɞɚɛəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ. 

Ƚ 1973 ɏɚɐɌ ɖɌɠɑɐɜɚɕ ɓɌɎɑɐɚɎɌɗ ɛɜɚ-

ɠɑɝɝɚɜ Ȭ.ȹ. ȻɜɚɞɚɛɚɛɚɎ (ɜɔɝ. 7). Ⱥə ɍɧɗ 

ɘəɚɏɚɏɜɌəəɧɘ ɝɛɑɢɔɌɗɔɝɞɚɘ, əɚ ɚɝɚɍɚɑ Ɏəɔ-

ɘɌəɔɑ ɟɐɑɗɫɗ ɐɑɞɝɖɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ, ɝɚɓɐɌɎ 

ɢɑɗɟɪ ɤɖɚɗɟ ɎɜɌɣɑɕ ɛɚ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɑ 

ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɟ ɐɑɞɑɕ, ɓɌ ɣɞɚ ɑɘɟ 

əɑɚɐəɚɖɜɌɞəɚ ɚɍɦɫɎɗɫɗɌɝɨ ɍɗɌɏɚɐɌɜəɚɝɞɨ.  

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.    ɀɚɞɚɏɜɌɠɔɫ. 

Ȯ.ȹ. Ʉɞɑɜə (Ɏ ɢɑəɞɜɑ) ɝɚ ɝɗɟɤɌɞɑɗɫɘɔ ɢɔɖɗɌ ɛɑɜɎɔɣəɚɕ ɛɚɐɏɚɞɚɎɖɔ ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɚɎ, 1959 ɏɚɐ, ɔɓ 

əɔɡ ɚɝɞɌɎɤɔɑɝɫ əɌ ɖɌɠɑɐɜɑ: ȸ.Ȭ. ȻɌəɚɎɌ ð 1-ɕ ɜɫɐ, 1-ɫ ɝɛɜɌɎɌ, Ȭ.Ȯ. ȶɚɎɧɗɫɑɎɌ ð 2-ɕ ɜɫɐ, 2-ɫ ɝɛɜɌɎɌ. 

Fig. 6.   Photo.   

V.N. Shtern (in the center) with the students of the cycle of primary training of X ðray lab oratory assistants, 

1959, of them remaining at the department: M.A. Panova - 1st row, 1st on the right, A.V. Kovylyaeva - 2nd 

row, 2nd on the right.    
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Ȭ.ȹ. ȻɜɚɞɚɛɚɛɚɎ ɝɛɚɝɚɍɝɞɎɚɎɌɗ Ɏəɑɐ-

ɜɑəɔɪ ɔ ɜɌɓɎɔɞɔɪ əɌ ɍɌɓɑ ȶɗɔəɔɣɑɝɖɚɏɚ ɏɚ-

ɜɚɐɖɌ Ƚȸȴ əɚɎɧɡ ɘɑɞɚɐɚɎ ɜɑəɞɏɑəɚɐɔɌɏəɚ-

ɝɞɔɖɔ: ɜɑəɞɏɑəɚɖɔəɑɘɌɞɚɏɜɌɠɔɔ, ɜɑəɞɏɑəɚɎ-

ɝɖɚɕ ɌəɏɔɚɏɜɌɠɔɔ, ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɪ 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɚɘɚɏɜɌɠɔɔ, ɜɌɝɤɔɜɫɗɝɫ ɛɚ-

ɝɞɑɛɑəəɚ ɔ ɟɣɑɍəɧɕ ɘɌɞɑɜɔɌɗ. 

Ȯ 1987 ɏɚɐɟ, ɛɚɝɗɑ ɍɑɓɎɜɑɘɑəəɚɏɚ ɟɡɚɐɌ 

ɔɓ ɒɔɓəɔ Ȭ.ȹ. ȻɜɚɞɚɛɚɛɚɎɌ, ɖɌɠɑɐɜɚɕ ɝɞɌɗɌ 

ɓɌɎɑɐɚɎɌɞɨ ɐɚɢɑəɞ Ȯ.ȹ. ȻɜɔɑɓɒɑɎɌ. Ȯɝɖɚɜɑ, Ɏ 

1988 ɏɚɐɟ ɑɕ ɛɜɔɤɗɚɝɨ ɓɌəɫɞɨɝɫ ɛɚɐɏɚɞɚɎɖɚɕ 

ȼɌɍɚɣɑɕ ɛɜɚɏɜɌɘɘɧ ɚɍɟɣɑəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ 

ɔ ɜɌɐɔɚɗɚɏɔɔ əɌ ɞɚɗɨɖɚ ɣɞɚ ɚɞɖɜɧɞɚɘ Ɏ Ƚȸȴ 

ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɘ ɠɌɖɟɗɨɞɑɞɑ. ȹɚɎɚɑ 

əɌɛɜɌɎɗɑəɔɑ ð çȼɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɌ Ɏ ɝɞɚ-

ɘɌɞɚɗɚɏɔɔè ð ɛɜɔɤɗɚɝɨ ɚɝɎɌɔɎɌɞɨ ɎəɌɣɌɗɑ 

ɛɜɑɛɚɐɌɎɌɞɑɗɫɘ ɖɌɠɑɐɜɧ.  

Ȼɚɘɔɘɚ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɠɌɖɟɗɨɞɑ-

ɞɌ, əɌ ɖɌɠɑɐɜɑ ɛɚ-ɛɜɑɒəɑɘɟ ɛɜɚɎɚɐɔɗɔɝɨ 

ɓɌəɫɞɔɫ ɝɚ ɝɞɟɐɑəɞɌɘɔ Ɏɝɑɡ ɠɌɖɟɗɨɞɑɞɚɎ əɌ 

3-4 ɖɟɜɝɌɡ, ɝ ɎɜɌɣɌɘɔ ɔ ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɌ-

ɘɔ əɌ ɢɔɖɗɌɡ ɀȿȮ ɛɑɜɎɔɣəɚɕ ɛɚɐɏɚɞɚɎɖɔ ɔ 

ɚɍɥɑɏɚ ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ, Ɍ ɝ əɌɣɌɗɌ 90-ɡ 

ɏɚɐɚɎ ð əɌ 1,5-ɘɑɝɫɣəɧɡ ɝɑɜɞɔɠɔɖɌɢɔɚəəɧɡ 

ɢɔɖɗɌɡ ɚɍɥɑɏɚ ɔ ɞɑɘɌɞɔɣɑɝɖɚɏɚ ɟɝɚɎɑɜɤɑə-

ɝɞɎɚɎɌəɔɫ ɐɗɫ ɎɜɌɣɑɕ-ɜɑəɞɏɑəɚɗɚɏɚɎ ɛɚ 

ɛɟɗɨɘɚəɚɗɚɏɔɔ, ɚəɖɚɗɚɏɔɔ, ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɑ (ɜɔɝ. 8).  

Ȼɚɘɔɘɚ ɝɞɌɢɔɚəɌɜəɧɡ, ɛɚɫɎɔɗɔɝɨ Ɏɧ-

ɑɓɐəɧɑ ɢɔɖɗɧ ɚɍɥɑɏɚ ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ 

ɎɜɌɣɑɕ ɛɚ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ɞɌɖɔɡ ɏɚɜɚɐɌɡ, 

ɖɌɖ ȾɌɘɍɚɎ, ȮɚɗɏɚɏɜɌɐ, ȿɜɌɗɨɝɖ (ȶɌɓɌɡɝɞɌə). 

ȶɌɖ ɔ ɘəɚɏɔɑ ɘɑɐɔɢɔəɝɖɔɑ Ȯȿȳɧ ȼɚɝ-

ɝɔɔ, ɝ 1991 ɏɚɐɌ Ƚȸȴ ɝɞɌɗ ɛɜɔəɔɘɌɞɨ ɔəɚ-

ɝɞɜɌəəɧɡ ɝɞɟɐɑəɞɚɎ (ɜɔɝ. 9), ɍɧɗɌ ɜɑɌɗɔɓɚ-

ɎɌəɌ əɚɎɌɫ ɚɍɜɌɓɚɎɌɞɑɗɨəɌɫ ɛɜɚɏɜɌɘɘɌ ɝ ɣɌ-

ɝɞɔɣəɧɘ ɛɜɑɛɚɐɌɎɌəɔɑɘ əɌ Ɍəɏɗɔɕɝɖɚɘ 

ɫɓɧɖɑ. 

ȺɐəɌɖɚ, ɝɗɑɐɟɑɞ Ɏɝɛɚɘəɔɞɨ, ɣɞɚ ɐɚ ɌɎ-

ɏɟɝɞɌ 1941 ɏɚɐɌ, Ɏ ȽɌɜɌɞɚɎɝɖɚɘ ɘɑɐɔɢɔə-

ɝɖɚɘ ɔəɝɞɔɞɟɞɑ ɟɒɑ ɍɧɗɚ ɚɞɐɑɗɑəɔɑ, ɏɐɑ  

ɛɜɑɛɚɐɌɎɌəɔɑ Ɏɑɗɚɝɨ əɌ əɑɘɑɢɖɚɘ ɫɓɧɖɑ, 

ɏɚɞɚɎɔɗɔɝɨ ɝɛɑɢɔɌɗɔɝɞɧ ɐɗɫ ȼɑɝɛɟɍɗɔɖɔ 

əɑɘɢɑɎ ȻɚɎɚɗɒɨɫ. Ⱥɐəɔɘ ɔɓ ɗɑɖɞɚɜɚɎ ɩɞɚɏɚ 

ɚɞɐɑɗɑəɔɫ ɍɧɗ ȹ.ȱ. Ʉɞɑɜə, ɖɚɞɚɜɧɕ ɛɜɑ-

ɖɜɌɝəɚ ɎɗɌɐɑɗ əɑ ɛɜɚɝɞɚ əɑɘɑɢɖɔɘ ɫɓɧɖɚɘ, 

əɚ ɗɔɞɑɜɌɞɟɜəɧɘ, ɛɜɔɎɗɑɖɌɫ ɔɓɜɑɣɑəɔɫ 

ȯɑɕəɑ, ȯɬɞɑ, ɄɔɗɗɑɜɌ ɔ ɐɜ.  

ȿɣɔɞɧɎɌɫ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɏɜɑɝɝ ɔ 

ɛɚɫɎɗɑəɔɑ əɚɎɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ, Ȯ.ȹ. ȻɜɔɑɓɒɑɎɌ ɝɞɌɗɌ ɐɚɍɔɎɌɞɨɝɫ 

ɛɜɔɚɍɜɑɞɑəɔɫ ɐɗɫ ɖɌɠɑɐɜɧ ɝɚɎɜɑɘɑəəɚɕ Ɍɛ-

ɛɌɜɌɞɟɜɧ. ȭɗɌɏɚɐɌɜɫ əɑɚɐəɚɖɜɌɞəɧɘ ɛɔɝɨ-

ɘɑəəɧɘ ɚɍɜɌɥɑəɔɫɘ Ɏ ȸȳ ȽȽȽȼ, Ɍ ɞɌɖɒɑ 

ȸɔəɔɝɞɜɟ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ȱ.ȴ. ɃɌɓɚɎɟ, ɛɚ 

ɑɏɚ ɗɔɣəɚɘɟ ɛɜɔɖɌɓɟ əɌ ɖɌɠɑɐɜɑ ɜɑəɞɏɑəɚɗɚ-

ɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ Ƚȸȴ Ɏ 1992 ɏɚɐɟ ɍɧɗ ɟɝɞɌ-

əɚɎɗɑə ɖɚɘɛɨɪɞɑɜəɧɕ ɞɚɘɚɏɜɌɠ ɐɗɫ Ɏɝɑɏɚ 

ɞɑɗɌ (Ɏɞɚɜɧɘ ɛɚɝɗɑ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. 

ȽɑɣɑəɚɎɌ), ɛɚɗɟɣɑəɧ ɜɑəɞɏɑəɚɎɝɖɔɕ ɔ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɕ ɌɛɛɌɜɌɞɧ ɠɔɜɘɧ çSiemensè. 

ȻɚɫɎɔɗɌɝɨ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɎɚɐɔɞɨ ɛɜɌɖɞɔ-

ɣɑɝɖɔɑ ɓɌəɫɞɔɫ ɝɚ ɝɞɟɐɑəɞɌɘɔ ɔ ɝɗɟɤɌɞɑɗɫɘɔ 

Ɏɚ ɎəɚɎɨ ɚɞɖɜɧɎɤɔɡɝɫ ɖɌɍɔəɑɞɌɡ. 

Ȼɚɝɗɑ ɛɜɑɚɍɜɌɓɚɎɌəɔɫ ɘɑɐɔɢɔəɝɖɚɏɚ 

ɔəɝɞɔɞɟɞɌ Ɏ 1993 ɏɚɐɟ Ɏ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔ-

Ɏɑɜɝɔɞɑɞ, ɟɎɑɗɔɣɔɗɚɝɨ ɖɚɗɔɣɑɝɞɎɚ ɠɌɖɟɗɨɞɑ-

ɞɚɎ. Ȯ 1997 ɏɚɐɌ ɚɝɟɥɑɝɞɎɗɑə ɛɑɜɎɧɕ əɌɍɚɜ 

ɝɞɟɐɑəɞɚɎ əɌ ɚɞɐɑɗɑəɔɑ çȽɑɝɞɜɔəɝɖɚɑ ɐɑɗɚè 

ɛɜɔ ɗɑɣɑɍəɚɘ ɠɌɖɟɗɨɞɑɞɑ, Ɏ ɛɜɚɏɜɌɘɘɟ ɔɡ 

ɚɍɟɣɑəɔɫ ɎɡɚɐɔɗɌ ɔ ɜɑəɞɏɑəɚɗɚɏɔɫ. ȴəɞɑɜɑɝ ɖ 

ɩɞɚɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ ɛɜɔɎɚɐɔɗ Ɏ ɐɌɗɨəɑɕɤɑɘ 

əɑɖɚɞɚɜɧɡ ɔɓ ɩɞɔɡ ɝɜɑɐəɔɡ ɘɑɐɔɢɔəɝɖɔɡ ɜɌ-

ɍɚɞəɔɖɚɎ əɌ ɖɌɠɑɐɜɟ, əɌ ɖɟɜɝɧ ɜɑəɞɏɑəɚɗɌ-

ɍɚɜɌəɞɚɎ [14]. 

Ȯ 2002 ɏɚɐɟ ɜɑɖɞɚɜɚɘ Ƚȯȸȿ ɝɞɌɗ Ȼɑɞɜ 

ȮɔɞɌɗɨɑɎɔɣ ȯɗɧɍɚɣɖɚ. Ȼɚ ɑɏɚ ɔəɔɢɔɌɞɔɎɑ Ɏ 

ɩɞɚɘ ɒɑ ɏɚɐɟ ɍɧɗɚ ɚɝɟɥɑɝɞɎɗɑəɚ ɚɞɖɜɧɞɔɑ əɌ 

ɗɑɣɑɍəɚɘ ɠɌɖɟɗɨɞɑɞɑ ɘɑɐɔɖɚ-

ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ. ȹɑɚɍɡɚɐɔ-

ɘɚɝɞɨ ɩɞɚɏɚ ɤɌɏɌ ɍɧɗɌ ɚɍɟɝɗɚɎɗɑəɌ ɖɜɌɕəɑ 

əɑɐɚɝɞɌɞɚɣəɧɘ ɚɍɑɝɛɑɣɑəɔɑɘ ȽɌɜɌɞɚɎɌ ɔ 

ɚɍɗɌɝɞɔ ɝɌəɔɞɌɜəɧɘɔ ɎɜɌɣɌɘɔ. ȴɡ ɚɍɟɣɑəɔɑ 

ɞɌɖɒɑ əɑ ɚɍɡɚɐɔɞɝɫ ɍɑɓ ɛɜɑɛɚɐɌɎɌəɔɫ ɜɑəɞ-

ɏɑəɚɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ, ɚɝɚɍɚɑ 

ɓəɌɣɑəɔɑ ɛɜɔɐɌɬɞɝɫ ɜɌɐɔɌɢɔɚəəɚɕ ɍɑɓɚɛɌɝ-

əɚɝɞɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɩɞɔɡ ɘɑɞɚɐɚɎ [13]. 

Ƚɗɑɐɟɪɥɔɘ ɤɌɏɚɘ ɍɧɗɚ ɛɚɗɟɣɑəɔɑ ɗɔ-

ɢɑəɓɔɔ əɌ ɛɜɑɛɚɐɌɎɌəɔɑ ɝɛɑɢɔɌɗɨəɚɝɞɔ 

çɠɌɜɘɌɢɔɫè Ɏ Ƚȯȸȿ ɔ, əɌɣɔəɌɫ ɝ 2003 ɏɚɐɌ, 

ɝɞɌɗɔ əɌɍɔɜɌɞɨɝɫ ɛɑɜɎɧɑ ɝɞɟɐɑəɞɧ əɌ ɠɌɜ-

ɘɌɢɑɎɞɔɣɑɝɖɔɕ ɠɌɖɟɗɨɞɑɞ, Ɏ ɛɜɚɏɜɌɘɘɟ ɖɚ-

ɞɚɜɚɏɚ Ɏɡɚɐɔɗɚ ɛɜɑɛɚɐɌɎɌəɔɑ ɜɑəɞɏɑəɚɗɚɏɔɔ, 

ɝ Ɍɖɢɑəɞɚɘ əɌ  ɜɌɓəɚɎɔɐəɚɝɞɔ  ɖɚəɞɜɌɝɞəɧɡ,  

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.  ɀɚɞɚɏɜɌɠɔɫ. 

Ȭ.ȹ. ȻɜɚɞɚɛɚɛɚɎ əɌ ɓɌəɫɞɔɫɡ ɝ  ɚɜɐɔəɌɞɚɜɌɘɔ 

ɖɌɠɑɐɜɧ, 1973 ɏɚɐ.   

Fig. 7.    Photo.  

A.N. Protopopov in the classroom with the resi-

dents of the department, 1973.  
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Ɏ ɞɚɘ ɣɔɝɗɑ ɜɌɐɔɚɠɌɜɘɌɢɑɎɞɔɣɑɝɖɔɡ, ɛɜɑɛɌ-

ɜɌɞɚɎ.  

Ȯ 2006 ɏɚɐɟ ɓɌɎɑɐɟɪɥɑɕ ɖɌɠɑɐɜɚɕ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ (ɜɌəɑɑ 

ð ɖɌɠɑɐɜɌ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ) ɝɞɌɗɌ 

ɛɜɚɠɑɝɝɚɜ ȸ.ȷ. ɃɑɡɚəɌɢɖɌɫ (ɜɔɝ. 10). ȼɑɖɞɚɜ 

Ȼ.Ȯ. ȯɗɧɍɚɣɖɚ əɌɓəɌɣɔɗ ɑɬ ɞɌɖɒɑ ɓɌɎɑɐɟɪ-

ɥɑɕ ɚɞɐɑɗɑəɔɑɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȹȴȴ 

ɠɟəɐɌɘɑəɞɌɗɨəɚɕ ɔ ɖɗɔəɔɣɑɝɖɚɕ ɟɜɚəɑɠɜɚ-

ɗɚɏɔɔ, ɖɚɞɚɜɧɕ ɍɧɗ ɚɝəɌɥɬə əɚɎɑɕɤɑɕ Ɍɛ-

ɛɌɜɌɞɟɜɚɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɘ 

ɖɌɍɔəɑɞɚɘ ɔ ɖɌɍɔəɑɞɚɘ ɐɗɫ ɗɔɞɚɞɜɔɛɝɔɔ ɘɚ-

ɣɑɎɧɡ ɖɌɘəɑɕ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɔ, ɣɞɚ ɜɌɝɤɔɜɔɗɚ ɗɑɣɑɍəɟɪ, əɌɟɣəɟɪ ɔ 

ɛɑɐɌɏɚɏɔɣɑɝɖɟɪ ɍɌɓɟ ɐɗɫ ɛɜɑɛɚɐɌɎɌɞɑɗɑɕ 

Ƚȯȸȿ, ɝɞɟɐɑəɞɚɎ ɔ ɎɜɌɣɑɕ. 

Ƚ ɛɜɔɡɚɐɚɘ əɌ ɐɚɗɒəɚɝɞɨ ɓɌɎɑɐɟɪɥɑɕ 

ɖɌɠɑɐɜɚɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ 

ɞɑɜɌɛɔɔ Ƚȯȸȿ ȸɌɜɔəɧ ȷɑɚəɔɐɚɎəɧ ɃɑɡɚəɌ-

ɢɖɚɕ, ɎɚɓɚɍəɚɎɔɗɝɫ ɛɜɔɬɘ Ɏ ɌɝɛɔɜɌəɞɟɜɟ, ɝ 

ɖɌɠɑɐɜɧ ɞɑɜɌɛɔɔ ɍɧɗɔ ɛɑɜɑɎɑɐɑəɧ ɖɟɜɝɧ 

ɚɍɟɣɑəɔɫ ɎɜɌɣɑɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ, ɖɌɖ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɛɑɜɑɛɚɐɏɚɞɚɎɖɔ, 

ɞɌɖ ɔ ɛɚɎɧɤɑəɔɫ ɖɎɌɗɔɠɔɖɌɢɔɔ (ɚɍɥɑɏɚ ɔ 

ɞɑɘɌɞɔɣɑɝɖɚɏɚ). Ȼɚ əɌɝɞɚɕɣɔɎɚɕ ɔəɔɢɔɌɞɔɎɑ 

ȸ.ȷ. ɃɑɡɚəɌɢɖɚɕ, ɍɧɗɔ ɛɚɗɟɣɑəɧ əɚɎɧɑ 

ɟɣɑɍəɧɑ ɖɚɘəɌɞɧ, ɟɣɑɍəɌɫ ɍɌɓɌ ɖɌɠɑɐɜɧ ɛɚ- 

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8.    ɀɚɞɚɏɜɌɠɔɫ. 

Ȯ.ȹ. ȻɜɔɑɓɒɑɎɌ ɔ ɐɚɢɑəɞ ȱ.ȭ. ȴɗɫɝɚɎɌ ɝɚ ɝɗɟɤɌɞɑɗɫɘɔ ɀȿȮ, 1992 ɏɚɐ. 

Fig. 8.   Photo.   

V.N. Priezz heva and Associate Professor E.B. Ilyasova with students of the FUV, 1992.     

 

ȼɔɝ. 9 (Fig. 9) 

ȼɔɝ. 9.  ɀɚɞɚɏɜɌɠɔɫ. 

Ȱɚɢɑəɞ ȱ.ȭ. ȴɗɫɝɚɎɌ ɛɜɚɎɚɐɔɞ ɓɌəɫɞɔɫ ɝ ɔəɚ-

ɝɞɜɌəəɧɘɔ ɝɞɟɐɑəɞɌɘɔ, ɚɞɎɑɣɌɑɞ ɝɞɟɐɑəɞ ɔɓ 

ȴəɐɔɔ, 1993 ɏɚɐ.   

Fig. 9.    Photo.  

Associate Prof essor E.B. Ilyasova conducts clas-

ses with foreign students, a student from India 

answers, 1993.   
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ɛɚɗəɔɗɌɝɨ ɞɌɖɒɑ Ɍɟɐɔɞɚɜɔɑɕ ɔ ɖɚɘɛɨɪɞɑɜ-

əɧɘ ɖɗɌɝɝɚɘ. ȻɜɔɚɍɜɑɞɑəɌ ɍɚɗɑɑ ɝɚɎɜɑɘɑə-

əɌɫ ɌɛɛɌɜɌɞɟɜɌ ð 2 ɘɟɗɨɞɔɝɜɑɓɚɎɧɡ ɖɚɘɛɨɪ-

ɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɌ, 2 ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɡ 

ɞɚɘɚɏɜɌɠɌ, 3 ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɧɡ ɌɛɛɌɜɌɞɌ. ȭɗɌɏɚɐɌɜɫ ɝɞɌɜɌəɔɫɘ ȸ.ȷ. 

ɃɑɡɚəɌɢɖɚɕ, ɖɚɞɚɜɌɫ ɫɎɗɫɑɞɝɫ ȻɜɑɐɝɑɐɌɞɑ-

ɗɑɘ ȽɌɜɌɞɚɎɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ɗɟɣɑɎɧɡ ɐɔɌ-

ɏəɚɝɞɚɎ ɔ ɞɑɜɌɛɑɎɞɚɎ, ɖɌɠɑɐɜɑ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ, Ɍ ɞɌɖɒɑ ɚɐəɚ-

ɔɘɬəəɚɕ ȽɌɜɌɞɚɎɝɖɚɕ ȬɝɝɚɢɔɌɢɔɔ ɝɛɑɢɔɌɗɔ-

ɝɞɚɎ ɛɜɔɝɎɚɑəɚ ɔɘɫ ɔɡ ɚɝəɚɎɌɞɑɗɫ, ɛɜɚɠɑɝ-

ɝɚɜɌ ȹɔɖɚɗɌɫ ȱɠɔɘɚɎɔɣɌ ɄɞɑɜəɌ. 

Ȯ 2023 ɏɚɐɟ Ƚȯȸȿ ɝɞɌɗ ɑɥɬ ɚɐəɔɘ Ɏ 

ȼɚɝɝɔɔ ɘɑɐɔɢɔəɝɖɔɘ ɟəɔɎɑɜɝɔɞɑɞɚɘ, Ɏ 

ɝɞɜɟɖɞɟɜɟ ɖɚɞɚɜɚɏɚ Ɏɚɤɬɗ ɝɚɎɜɑɘɑəəɑɕɤɔɕ 

ɌɛɛɌɜɌɞ ȻɉȾ-ȶȾ.  

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɐɗɫ 

ɚɍɟɣɑəɔɫ ɝɞɟɐɑəɞɚɎ əɌɟɣəɚɏɚ ɝɞɟɐɑəɣɑɝɖɚɏɚ 

ɖɜɟɒɖɌ Ɏ ɝɚɝɞɌɎɑ ȺȸȿȽɌ (ȺɍɥɑɝɞɎɌ ɘɚɗɚɐɧɡ 

ɟɣɬəɧɡ ɔ ɝɞɟɐɑəɞɚɎ ȽɌɜɌɞɚɎɝɖɚɏɚ ȯȸȿ) ɔ ȽɌ-

ɜɌɞɚɎɝɖɚɕ ȬɝɝɚɢɔɌɢɔɔ ɗɟɣɑɎɧɡ ɐɔɌɏəɚɝɞɚɎ. 

ȹɌ ɓɌɝɑɐɌəɔɫɡ ɖɜɟɒɖɌ ɔ ȬɝɝɚɢɔɌɢɔɔ ɐɚ ɝɔɡ 

ɛɚɜ ɛɜɔɝɟɞɝɞɎɟɪɞ ɔ ɝɌɘɔ ɎɧɝɞɟɛɌɪɞ ɝɞɟɐɑə-

ɞɧ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɖɜɟɒɖɚɎɢɧ, ɚɜɐɔəɌɞɚ-

 

ȼɔɝ. 10 (Fig. 10) 

ȼɔɝ. 10.  ɀɚɞɚɏɜɌɠɔɫ. 

Ȼɜɚɠ. ȸ.ȷ. ɃɑɡɚəɌɢɖɌɫ ɣɔɞɌɑɞ ɗɑɖɢɔɪ ɝɞɟɐɑə-

ɞɌɘ, 2008 ɏɚɐ.   

Fig. 10.    Photo.  

Prof. M.L. Chekhonatskaya gives a lect ure to stu-

dents, 2008.   

 

ȼɔɝ. 11 (Fig. 11) 

ȼɔɝ. 11.    ɀɚɞɚɏɜɌɠɔɫ. 

Ȼɜɚɠ. ȸ.ȷ. ɃɑɡɚəɌɢɖɌɫ ɝ ɝɚɞɜɟɐəɔɖɌɘɔ ɖɌɠɑɐɜɧ, ɚɜɐɔəɌɞɚɜɌɘɔ ɔ ɝɞɟɐɑəɞɌɘɔ, 2023 ɏɚɐ. 

Fig. 11.   Photo.   

Prof. M.L. Chekhonatskaya with the staff of the department, residents and student s, 2023.     
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ɜɧ ɔ ɝɗɟɤɌɞɑɗɔ Ɏɝɑɡ ɢɔɖɗɚɎ ɛɚɝɗɑɐɔɛɗɚɘəɚ-

ɏɚ ɚɍɟɣɑəɔɫ, ɖɌɖ ɛɚ ɜɑəɞɏɑəɚɗɚɏɔɔ, ɞɌɖ ɔ ɛɚ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ. Ȯ ɜɌɘɖɌɡ Ȭɝɝɚ-

ɢɔɌɢɔɔ ɑɒɑɏɚɐəɚ ɛɜɚɎɚɐɫɞɝɫ ɘɑɒɜɑɏɔɚəɌɗɨ-

əɧɑ ɖɚəɠɑɜɑəɢɔɔ ɝ ɛɜɔɏɗɌɤɑəɔɑɘ ɝɛɑɢɔɌ-

ɗɔɝɞɚɎ ɔɓ ȸɚɝɖɎɧ, Ɍ ɞɌɖɒɑ ɝ ɘɑɒɐɟəɌɜɚɐ-

əɧɘ ɟɣɌɝɞɔɑɘ. ȻɜɑɐɝɑɐɌɞɑɗɫɘɔ ȬɝɝɚɢɔɌɢɔɔ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɎɝɑɏɐɌ ɍɧɗɔ ɓɌɎɑɐɟɪ-

ɥɔɑ ɖɌɠɑɐɜɚɕ, Ɍ əɑ ɏɗɌɎəɧɑ ɜɑəɞɏɑəɚɗɚɏɔ, 

ɖɌɖ Ɏɚ ɘəɚɏɔɡ ɏɚɜɚɐɌɡ ȼɚɝɝɔɔ, ɣɞɚ ɞɌɖɒɑ 

ɝɛɚɝɚɍɝɞɎɟɑɞ ɍɚɗɑɑ Ɏɧɝɚɖɚɘɟ ɟɜɚɎəɪ ɟɣɑɍəɚ-

ɏɚ ɛɜɚɢɑɝɝɌ [4, 5, 7]. 

ȹɌ ɖɌɠɑɐɜɑ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɘ. 

ɛɜɚɠɑɝɝɚɜɌ ȹ.ȱ. ɄɞɑɜəɌ ɞɜɌɐɔɢɔɚəəɚ Ɏɧ-

ɛɚɗəɫɑɞɝɫ ɍɚɗɨɤɌɫ ɛɑɐɌɏɚɏɔɣɑɝɖɌɫ ɐɑɫɞɑɗɨ-

əɚɝɞɨ Ɏ ɝɚɝɞɌɎɑ ȽɌɜɌɞɚɎɝɖɚɏɚ ȯȸȿ ɔɘ. Ȯ.ȴ. 

ȼɌɓɟɘɚɎɝɖɚɏɚ, əɌ ɗɑɣɑɍəɚɘ, ɛɑɐɔɌɞɜɔɣɑɝɖɚɘ, 

ɘɑɐɔɖɚ-ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɚɘ, ɝɞɚɘɌɞɚɗɚɏɔɣɑ-

ɝɖɚɘ ɠɌɖɟɗɨɞɑɞɌɡ, ɠɌɖɟɗɨɞɑɞɑ ɛɚ ɜɌɍɚɞɑ ɝ 

ɔəɚɝɞɜɌəəɧɘɔ ɚɍɟɣɌɪɥɔɘɔɝɫ, ɔɘɑɑɞɝɫ ɠɌ-

ɖɟɗɨɞɌɞɔɎ çɂɔɠɜɚɎɧɑ ɞɑɡəɚɗɚɏɔɔ Ɏ ɘɑɐɔɢɔə-

ɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɑè. ȭɔɗɔəɏɎɌɗɨəɚɑ ɛɜɑɛɚɐɌ-

ɎɌəɔɑ Ɏɑɐɑɞɝɫ ɛɚ ɝɛɑɢɔɌɗɨəɚɝɞɔ çȷɑɣɑɍəɚɑ 

ɐɑɗɚè, çȽɞɚɘɌɞɚɗɚɏɔɫè. ȱɒɑɏɚɐəɚ ɚɍɟɣɌɑɞɝɫ 

ɚɖɚɗɚ 1800 ɝɞɟɐɑəɞɚɎ, 30 ɚɜɐɔəɌɞɚɜɚɎ ɛɚ 

ɝɛɑɢɔɌɗɨəɚɝɞɔ çȼɑəɞɏɑəɚɗɚɏɔɫè ɔ 15 ð ɛɚ 

ɝɛɑɢɔɌɗɨəɚɝɞɔ çȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔɖɌè 

(ɜɔɝ. 11).  

ȻɚɐɏɚɞɚɎɖɌ ɚɜɐɔəɌɞɚɜɚɎ, ɎɜɌɣɑɕ ɔ 

ɝɜɑɐəɑɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɛɑɜɝɚəɌɗɌ əɌ ɖɌɠɑɐ-

ɜɑ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ əɌ ɍɌɓɑ ȴəɝɞɔɞɟɞɌ ɛɚɐɏɚ-

ɞɚɎɖɔ ɖɌɐɜɚɎ Ɏɧɝɤɑɕ ɖɎɌɗɔɠɔɖɌɢɔɔ ɔ ɐɚ-

ɛɚɗəɔɞɑɗɨəɚɏɚ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɚɍɜɌɓɚɎɌ-

əɔɫ (ȴȻȶ Ȯȶ ɔ ȰȻȺ) Ƚȯȸȿ əɌ ɢɔɖɗɌɡ ɛɜɚ-

ɠɑɝɝɔɚəɌɗɨəɚɕ ɛɑɜɑɛɚɐɏɚɞɚɎɖɔ, ɛɚɎɧɤɑəɔɫ 

ɖɎɌɗɔɠɔɖɌɢɔɔ ɔ əɑɛɜɑɜɧɎəɚɏɚ ɛɜɚɠɑɝɝɔɚ-

əɌɗɨəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ. ȱɒɑɏɚɐəɚ  ɛɜɚɎɚɐɔɞɝɫ 

ɐɚ 20 ɔ ɍɚɗɑɑ ɢɔɖɗɚɎ ȰȻȺ, ɔɡ ɓɌɖɌəɣɔɎɌɪɞ 

90 - 100 ɎɜɌɣɑɕ ɛɚ ɝɛɑɢɔɌɗɨəɚɝɞɔ çȼɑəɞɏɑəɚ-

ɗɚɏɔɫè ɔ  100 - 200 ɎɜɌɣɑɕ  ɛɚ ɝɛɑɢɔɌɗɨəɚɝɞɔ 

çȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔɖɌè,  15 - 20 ɜɑəɞ-

ɏɑəɚɗɌɍɚɜɌəɞɚɎ. ȺɝəɚɎəɚɕ ɖɚəɞɔəɏɑəɞ ɝɗɟ-

ɤɌɞɑɗɑɕ ɔɓ ȽɌɜɌɞɚɎɌ ɔ ȽɌɜɌɞɚɎɝɖɚɏɚ ɚɍɗɌ-

ɝɞɔ, əɚ ɞɌɖɒɑ ɚɍɟɣɌɪɞɝɫ ɎɜɌɣɔ ɔɓ ȮɗɌɐɔɎɚ-

ɝɞɚɖɌ, Ⱦɪɘɑəɔ, ȸɚɝɖɚɎɝɖɚɕ, ȮɚɗɏɚɏɜɌɐɝɖɚɕ, 

ȾɌɘɍɚɎɝɖɚɕ, ȿɗɨɫəɚɎɝɖɚɕ ɔ ɐɜɟɏɔɡ ɚɍɗɌɝɞɑɕ 

ȼɚɝɝɔɔ, ɔɓ ȶɌɓɌɡɝɞɌəɌ, ȰɌɏɑɝɞɌəɌ, Ƀɑɣɑəɝɖɚɕ 

ȼɑɝɛɟɍɗɔɖɔ ɔ ɐɜ. Ȯ əɌɣɌɗɑ 2000-ɡ ɏɚɐɚɎ, ɝɞɌ-

ɗɔ ɛɜɚɎɚɐɔɞɝɫ Ɏɧɑɓɐəɧɑ ɢɔɖɗɧ, ɜɌɝɤɔɜɔ-

ɗɌɝɨ ɔɡ ɏɑɚɏɜɌɠɔɫ. Ȯ ɐɌɗɨəɑɕɤɑɘ, Ɏ ɝɎɫɓɔ ɝ 

COVID -19  Ɏɧɑɓɐəɧɑ ɢɔɖɗɧ ɓɌɘɑəɔɗɔɝɨ ɐɔ-

ɝɞɌəɢɔɚəəɧɘ ɚɍɟɣɑəɔɑɘ. 

ȶɌɠɑɐɜɌ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɘ. 

ɛɜɚɠɑɝɝɚɜɌ ȹ.ȱ. ɄɞɑɜəɌ ɝɗɑɐɟɑɞ ɞɜɌɐɔɢɔɫɘ 

Ɏ ɛɜɑɛɚɐɌɎɌəɔɔ ɝɛɑɢɔɌɗɨəɚɝɞɔ əɌ ɜɌɓɗɔɣ-

əɧɡ ɟɜɚɎəɫɡ, ɓɌɗɚɒɑəəɧɘ ɑɬ ɚɝəɚɎɌɞɑɗɑɘ, 

ȹɔɖɚɗɌɑɘ ȱɠɔɘɚɎɔɣɑɘ Ʉɞɑɜəɚɘ. Ⱥə ɛɔɝɌɗ: 

çȳəɌɣɑəɔɑ ɜɑəɞɏɑəɚɗɚɏɔɔ ɟ əɌɝ əɑɐɚɚɢɑəɔɎɌ-

ɑɞɝɫé.ȮɜɌɣ, ɚɖɚəɣɔɎɤɔɕ ɟəɔɎɑɜɝɔɞɑɞ, ɐɚɗ-

ɒɑə ɍɧɞɨ ɓəɌɖɚɘ ɝ ɚɝəɚɎɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ, 

ɐɚɗɒɑə ɫɝəɚ ɜɌɓɚɍɜɌɞɨɝɫ Ɏ ɞɚɘ, ɣɞɚ ɘɚɒɑɞ 

ɐɌɞɨ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɌ, ɏɐɑ ɔ ɖɌɖ ɐɚɗɒəɌ 

ɍɧɞɨ ɛɜɔɘɑəɑəɌ ɜɑəɞɏɑəɚɞɑɜɌɛɔɫ, ɚə ɐɚɗɒɑə 

ɞɌɖɒɑ ɍɧɞɨ ɚɝɎɑɐɚɘɗɑə ɚ ɞɑɡ ɏɜɚɘɌɐəɧɡ 

ɚɛɌɝəɚɝɞɫɡ ɐɗɫ ɎɜɌɣɌ, ɛɑɜɝɚəɌɗɌ ɔ ɍɚɗɨəɚɏɚ, 

ɖɚɞɚɜɧɑ ɎɧɞɑɖɌɪɞ ɔɓ əɑɟɘɑɗɚɏɚ ɚɍɜɌɥɑəɔɫ ɝ 

ɜɑəɞɏɑəɚɎɝɖɔɘɔ ɗɟɣɌɘɔé ȼɑəɞɏɑəɚɗɚɏɔɫ ɖɌɖ 

ɘɑɞɚɐ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɔɘɑɑɞ ɛɜɌɎɚ əɌ 

ɝɌɘɚɝɞɚɫɞɑɗɨəɚɑ ɝɟɥɑɝɞɎɚɎɌəɔɑ ɔ əɑ ɐɚɗɒəɌ 

ɍɧɞɨ ɛɜɑɎɜɌɥɑəɌ Ɏɚ Ɏɞɚɜɚɝɞɑɛɑəəɟɪ ɘɑɐɔ-

ɢɔəɝɖɟɪ ɐɔɝɢɔɛɗɔəɟè [1].  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ: 
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ȽɚɛɜɚɎɚɐɔɞɑɗɨəɧɑ ɐɚɖɟɘɑəɞɧ ɘɚɏɟɞ ɍɧɞɨ əɌɛɜɌɎɗɑəɧ Ɏ ɝɖɌəɔɜɚɎɌəəɚɘ Ɏɔɐɑ/ɚɍɧɣəɚɕ 

ɛɚɣɞɚɕ. 

 ȽɞɌɞɨɫ ɐɚɗɒəɌ ɍɧɞɨ əɌɛɑɣɌɞɌəɌ ɤɜɔɠɞɚɘ Times New Roman ʈ 12 ɣɑɜɑɓ 1,5 ɔəɞɑɜɎɌɗɌ. 

ȽɞɜɌəɔɢɧ ɐɚɗɒəɧ ɍɧɞɨ ɛɜɚəɟɘɑɜɚɎɌəɧ.  
ȹɌ ɛɑɜɎɚɕ ɝɞɜɌəɔɢɑ əɑɚɍɡɚɐɔɘɚ ɟɖɌɓɌɞɨ ɔəɔɢɔɌɗɧ ɔ ɠɌɘɔɗɔɪ ɌɎɞɚɜɌ (ɌɎɞɚɜɚɎ), əɌɓɎɌəɔɑ 

ɝɞɌɞɨɔ, ɛɚɗəɚɑ əɌɓɎɌəɔɑ ɟɣɜɑɒɐɑəɔɫ (ɟɣɜɑɒɐɑəɔɕ), Ɏ ɖɚɞɚɜɚɘ ɎɧɛɚɗəɑəɌ ɜɌɍɚɞɌ, ɏɚɜɚɐ, ɝɞɜɌəɌ. 

ȺɍɫɓɌɞɑɗɨəɚ ɝɗɑɐɟɑɞ ɟɖɌɓɌɞɨ, Ɏ ɖɌɖɚɘ ɟɣɜɑɒɐɑəɔɔ ɜɌɍɚɞɌɑɞ ɖɌɒɐɧɕ ɔɓ ɌɎɞɚɜɚɎ. 

ȼɑɐɌɖɢɔɫ ɚɝɞɌɎɗɫɑɞ ɓɌ ɝɚɍɚɕ ɛɜɌɎɚ ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɝɚɖɜɌɥɌɞɨ, ɛɜɚɎɚɐɔɞɨ ɖɚɜɜɑɖɢɔɪ 

ɞɑɖɝɞɌ ɔ ɚɠɚɜɘɗɑəɔɫ ɝɞɌɞɨɔ ɍɑɓ ɟɎɑɐɚɘɗɑəɔɫ ɌɎɞɚɜɚɎ. 

 

ȻɜɌɎɔɗɌ ɚɠɚɜɘɗɑəɔɫ əɌɟɣəɧɡ ɝɞɌɞɑɕ. 
ȺɜɔɏɔəɌɗɨəɧɑ ɝɞɌɞɨɔ ɐɚɗɒəɧ ɔɘɑɞɨ ɝɗɑɐɟɪɥɔɑ ɜɌɓɐɑɗɧ: ɖɜɌɞɖɚɑ ɎɎɑɐɑəɔɑ, ɘɌɞɑɜɔɌɗ ɔ ɘɑ-

ɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ, ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɚɍɝɟɒɐɑəɔɑ, ɓɌɖɗɪɣɑəɔɑ ɔɗɔ ɎɧɎɚɐɧ.  

ȽɗɟɣɌɔ ɔɓ ɛɜɌɖɞɔɖɔ ɐɚɗɒəɧ ɔɘɑɞɨ ɝɗɑɐɟɪɥɔɑ ɜɌɓɐɑɗɧ: ɎɎɑɐɑəɔɑ/ɌɖɞɟɌɗɨəɚɝɞɨ ɛɜɚɍɗɑɘɧ, 

ɐɌəəɧɑ ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ, ɐɌəəɧɑ ɖɗɔəɔɣɑɝɖɚɏɚ, ɗɌɍɚɜɌɞɚɜəɚɏɚ ɔ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔ-

ɑəɞɌ, ɚɍɝɟɒɐɑəɔɑ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ, ɓɌɖɗɪɣɑəɔɑ.  

 
Ȱɗɫ əɌɛɔɝɌəɔɫ ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɑɕ ɔɝɛɚɗɨɓɟɪɞɝɫ ɝɞɌəɐɌɜɞɧ CONSORT,  

ɝɔɝɞɑɘɌɞɔɣɑɝɖɔɡ ɚɍɓɚɜɚɎ ɔ ɘɑɞɌ-ɌəɌɗɔɓɚɎ ð ɝɞɌəɐɌɜɞɧ PRISMA.  

ȼɑɖɚɘɑəɐɟɑɞɝɫ ɎɚɝɛɚɗɨɓɚɎɌɞɨɝɫ ɟɣɑɍəɧɘ ɛɚɝɚɍɔɑɘ ȹ.ȯ. ȻɚɛɚɎɚɕ, ȹ.ȹ ȶɚɛɞɫɑɎɚɕ çȬɖɌɐɑɘɔ-

ɣɑɝɖɚɑ ɛɔɝɨɘɚ: ɝɞɌɞɨɔ IMRADè (ȻɚɛɚɎɌ ȹ.ȯ., ȶɚɛɞɫɑɎɌ ȹ.ȹ. ȬɖɌɐɑɘɔɣɑɝɖɚɑ ɛɔɝɨɘɚ: ɝɞɌɞɨɔ 

IMRAD. ȿɣɑɍəɚɑ ɛɚɝɚɍɔɑ ɐɗɫ ɌɝɛɔɜɌəɞɚɎ ɔ əɌɟɣəɧɡ ɝɚɞɜɟɐəɔɖɚɎ ɑɝɞɑɝɞɎɑəəɚəɌɟɣəɧɡ ɝɛɑɢɔ-

Ɍɗɨəɚɝɞɑɕ. ȱɖɌɞɑɜɔəɍɟɜɏ: ȴɀɔȻ ȿɜȺ ȼȬȹ, 2015. 160 ɝ.). 
 

ȾɔɞɟɗɨəɌɫ ɝɞɜɌəɔɢɌ: 

ȹɌ ɜɟɝɝɖɚɘ ɫɓɧɖɑ: ɓɌɏɗɌɎɔɑ ɝɞɌɞɨɔ; ɔəɔɢɔɌɗɧ ɔ ɠɌɘɔɗɔɔ ɌɎɞɚɜɚɎ; ɛɜɔəɌɐɗɑɒəɚɝɞɨ ɌɎɞɚɜɌ 

ɖ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɘɟ ɟɣɜɑɒɐɑəɔɪ; ɛɚɗəɚɑ əɌɓɎɌəɔɑ ɟɣɜɑɒɐɑəɔɕ, ɔɓ ɖɚɞɚɜɧɡ ɎɧɤɗɌ ɜɌɍɚɞɌ. 

ȹɌ Ɍəɏɗɔɕɝɖɚɘ ɫɓɧɖɑ: ɓɌɏɗɌɎɔɑ ɝɞɌɞɨɔ; ɔəɔɢɔɌɗɧ ɔ ɠɌɘɔɗɔɔ ɌɎɞɚɜɚɎ; ɛɜɔəɌɐɗɑɒəɚɝɞɨ ɌɎ-

ɞɚɜɌ ɖ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɘɟ ɟɣɜɑɒɐɑəɔɪ; ɛɚɗəɚɑ əɌɓɎɌəɔɑ ɟɣɜɑɒɐɑəɔɕ, ɔɓ ɖɚɞɚɜɧɡ ɎɧɤɗɌ ɜɌɍɚ-
ɞɌ. 

Ȱɗɫ ɛɑɜɎɚɏɚ ɌɎɞɚɜɌ əɑɚɍɡɚɐɔɘɚ ɐɚɛɚɗəɔɞɑɗɨəɚ ɟɖɌɓɌɞɨ ɞɑɗɑɠɚə; e-mail ɐɗɫ ɚɍɜɌɞəɚɕ ɝɎɫɓɔ 

ȽɞɜɟɖɞɟɜɔɜɚɎɌəəɚɑ ɜɑɓɪɘɑ əɌ ɜɟɝɝɖɚɘ ɔ Ɍəɏɗɔɕɝɖɚɘ ɫɓɧɖɌɡ, ɐɗɫ ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɑɕ ɔ 

ɝɗɟɣɌɑɎ ɔɓ ɛɜɌɖɞɔɖɔ, ɛɚɝɞɜɚɑəəɚɑ ȽȾȼȺȯȺ ɛɚ ɝɡɑɘɑ:  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 
ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȼ 

АВТОРАМ 
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ȮɧɎɚɐɧ/ȳɌɖɗɪɣɑəɔɑ. 

 
ȻɚɐɓɌɏɚɗɚɎɖɔ ɜɑɓɪɘɑ Ɏɧɐɑɗɫɪɞɝɫ ɒɔɜəɧɘ ɤɜɔɠɞɚɘ. Ȱɗɫ ɚɍɓɚɜəɧɡ ɝɞɌɞɑɕ ɝɞɜɚɏɌɫ 

ɝɞɜɟɖɞɟɜɌ ɜɑɓɪɘɑ əɑ ɚɍɫɓɌɞɑɗɨəɌ.  

ȼɑɓɪɘɑ ɐɚɗɒəɚ ɝɚɛɜɚɎɚɒɐɌɞɨɝɫ ɖɗɪɣɑɎɧɘɔ ɝɗɚɎɌɘɔ (əɑ ɘɑəɑɑ ɞɜɑɡ). Ⱥɍɦɑɘ ɞɑɖɝɞɌ 

ɌɎɞɚɜɝɖɚɏɚ ɜɑɓɪɘɑ əɑ ɐɚɗɒəɚ ɛɜɑɎɧɤɌɞɨ 250 ɝɗɚɎ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ ɣɑɜɑɓ ɓɌɛɫɞɟɪ əɌ ɜɟɝɝɖɚɘ ɔ Ɍəɏɗɔɕɝɖɚɘ ɫɓɧɖɌɡ. 

Ȼɜɔ Ɏɧɍɚɜɑ ɖɗɪɣɑɎɧɡ ɝɗɚɎ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɜɟɖɚɎɚɐɝɞɎɚɎɌɞɨɝɫ ɝɗɚɎɌɜɑɘ ɖɗɪɣɑɎɧɡ ɝɗɚɎ 

MeSH.  

ȬɎɞɚɜɌɘ ɝɗɑɐɟɑɞ ɛɚɗɨɓɚɎɌɞɨɝɫ ɝɚɎɜɑɘɑəəɚɕ ɜɟɝɝɖɚɫɓɧɣəɚɕ əɌɟɣəɚɕ ɞɑɜɘɔəɚɗɚɏɔɑɕ ɔ əɑ 

ɟɛɚɞɜɑɍɗɫɞɨ çɖɌɗɨɖɔè ɞɑɜɘɔəɚɎ, ɞɜɌəɝɖɜɔɍɔɜɚɎɌəəɧɡ ɝ ɔəɚɝɞɜɌəəɧɡ ɝɗɚɎ. ȽɚɖɜɌɥɑəɔɑ ɝɗɚɎ ɔ 

əɌɓɎɌəɔɕ (əɑ ɍɚɗɑɑ 3), ɖɜɚɘɑ ɚɍɥɑɛɜɔəɫɞɧɡ ɝɚɖɜɌɥɑəɔɕ ɘɑɜ, ɠɔɓɔɣɑɝɖɔɡ ɔ ɘɌɞɑɘɌɞɔɣɑɝɖɔɡ 
Ɏɑɗɔɣɔə ɔ ɞɑɜɘɔəɚɎ, ɐɚɛɟɝɖɌɑɞɝɫ ɞɚɗɨɖɚ ɝ ɛɑɜɎɚəɌɣɌɗɨəɧɘ ɟɖɌɓɌəɔɑɘ ɛɚɗəɚɏɚ əɌɓɎɌəɔɫ. ȿɓɖɚ-

ɝɛɑɢɔɌɗɨəɧɑ ɞɑɜɘɔəɧ ɐɚɗɒəɧ ɍɧɞɨ ɜɌɝɤɔɠɜɚɎɌəɧ. 

ȽɚɐɑɜɒɌəɔɑ ɚɜɔɏɔəɌɗɨəɚɕ ɝɞɌɞɨɔ. 

ȮɎɑɐɑəɔɑ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 
ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȮɧɎɚɐɧ/ȳɌɖɗɪɣɑəɔɑ. 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ. 

ȽɚɐɑɜɒɌəɔɑ ɝɗɟɣɌɑɎ ɔɓ ɛɜɌɖɞɔɖɔ. 
ȮɎɑɐɑəɔɑ/ȬɖɞɟɌɗɨəɚɝɞɨ ɛɜɚɍɗɑɘɧ.  

ȰɌəəɧɑ ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ.  

ȰɌəəɧɑ ɖɗɔəɔɣɑɝɖɚɏɚ, ɗɌɍɚɜɌɞɚɜəɚɏɚ ɔ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȳɌɖɗɪɣɑəɔɑ. 
Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ. 

ȽɞɌɞɨɫ ɐɚɗɒəɌ ɍɧɞɨ ɞɥɌɞɑɗɨəɚ ɎɧɎɑɜɑəɌ ɌɎɞɚɜɚɘ. Ȯ ɘɌɞɑɘɌɞɔɣɑɝɖɔɡ ɠɚɜɘɟɗɌɡ əɑɚɍɡɚɐɔɘɚ 

ɣɑɞɖɚ ɜɌɓɘɑɞɔɞɨ Ɏɝɑ ɩɗɑɘɑəɞɧ: ɗɌɞɔəɝɖɔɑ ɔ ɏɜɑɣɑɝɖɔɑ ɍɟɖɎɧ, əɌɐɝɞɜɚɣəɧɑ ɔ ɛɚɐɝɞɜɚɣəɧɑ ɔə-

ɐɑɖɝɧ, ɛɜɚɛɔɝəɧɑ ɔ ɝɞɜɚɣəɧɑ ɍɟɖɎɧ, ɝɡɚɐəɧɑ ɛɚ əɌɛɔɝɌəɔɪ ɍɟɖɎɧ ɔ ɢɔɠɜɧ. 

Ƚɛɔɝɚɖ ɝɚɝɞɌɎɗɫɪɞ ɛɚ ɛɜɌɎɔɗɌɘ ɚɠɚɜɘɗɑəɔɫ ɛɜɔɝɞɌɞɑɕəɧɡ ɝɛɔɝɖɚɎ ɗɔɞɑɜɌɞɟɜɧ (ɍɔɍɗɔɚ-

ɏɜɌɠɔɫ) ɐɗɫ ɌɎɞɚɜɚɎ ɝ ɟɣɑɞɚɘ çȱɐɔəɧɡ ɞɜɑɍɚɎɌəɔɕ ɖ ɜɟɖɚɛɔɝɫɘ, ɛɜɑɐɝɞɌɎɗɫɑɘɧɘ Ɏ ɍɔɚɘɑɐɔ-
ɢɔəɝɖɔɑ ɒɟɜəɌɗɧè ȸɑɒɐɟəɌɜɚɐəɚɏɚ ɖɚɘɔɞɑɞɌ ɜɑɐɌɖɞɚɜɚɎ ɘɑɐɔɢɔəɝɖɔɡ ɒɟɜəɌɗɚɎ (Uniform 

Requirements for Manuscripts Submitted to Biomedical Journals).  

ȭɔɍɗɔɚɏɜɌɠɔɣɑɝɖɔɑ ɝɝɧɗɖɔ ɐɚɗɒəɧ ɍɧɞɨ ɛɜɚəɟɘɑɜɚɎɌəɧ, Ɏ ɞɑɖɝɞɑ ɚəɔ ɐɌɪɞɝɫ Ɏ ɝɖɚɍɖɌɡ Ɏ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝɚ ɝɛɔɝɖɚɘ ɗɔɞɑɜɌɞɟɜɧ. 

ȬɎɞɚɜ əɑɝɑɞ ɛɚɗəɟɪ ɚɞɎɑɞɝɞɎɑəəɚɝɞɨ ɓɌ ɞɚɣəɚɝɞɨ ɐɌəəɧɡ ɝɛɔɝɖɌ ɗɔɞɑɜɌɞɟɜɧ. 
Ƚɝɧɗɖɔ əɌ ɜɑɠɑɜɌɞɧ ɔ ɌɎɞɚɜɑɠɑɜɌɞɧ əɑ ɛɜɔɓəɌɪɞɝɫ ɘɑɒɐɟəɌɜɚɐəɧɘ ɝɚɚɍɥɑɝɞɎɚɘ, ɛɚɩɞɚ-

ɘɟ ɐɌɎɌɞɨ ɔɡ əɑ ɝɗɑɐɟɑɞ. 

ȾɌɍɗɔɢɧ ɐɚɗɒəɧ ɝɚɐɑɜɒɌɞɨ ɚɍɚɍɥɑəəɧɑ ɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɚɍɜɌɍɚɞɌəəɧɑ ɐɌəəɧɑ. ȶɌɒɐɌɫ 

ɞɌɍɗɔɢɌ ɐɚɗɒəɌ ɔɘɑɞɨ əɚɘɑɜ ɔ ɓɌɏɚɗɚɎɚɖ. ȱɐɔəɔɢɧ ɔɓɘɑɜɑəɔɫ ɐɌɪɞɝɫ Ɏ ɝɔɝɞɑɘɑ Ƚȴ. 

ȴɗɗɪɝɞɜɌɞɔɎəɧɕ ɘɌɞɑɜɔɌɗ (ɠɚɞɚɏɜɌɠɔɔ, ɜɔɝɟəɖɔ, ɝɡɑɘɧ, ɐɔɌɏɜɌɘɘɧ) ɛɜɔɗɌɏɌɑɞɝɫ ɛɚ ɞɑɖ-

ɝɞɟ ɔ ɚɞɐɑɗɨəɧɘ ɠɌɕɗɚɘ. 
 

Ȼɚɐɜɔɝɟəɚɣəɧɑ ɛɚɐɛɔɝɔ. 

Ȼɚɝɗɑ ɖɌɒɐɚɏɚ ɜɔɝɟəɖɌ əɑɚɍɡɚɐɔɘɚ ɟɖɌɓɧɎɌɞɨ ɛɚɐɜɔɝɟəɚɣəɧɑ ɛɚɐɛɔɝɔ əɌ ɜɟɝɝɖɚɘ ɔ 

Ɍəɏɗɔɕɝɖɚɘ ɫɓɧɖɌɡ. 

Ȼɜɔɘɑɜ. ȼɔɝ. 1. ȸɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɑɖɢɔɔ. ȺɍɗɌɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȶɜɌɞɖɚɑ ɚɛɔɝɌ-
əɔɑ ɜɔɝɟəɖɌ. 

Fig. 1.  Method, reconstractions.  Area of interes t. Description.  

 

Ȯ ɛɚɐɛɔɝɫɡ ɖ ɘɔɖɜɚɠɚɞɚɏɜɌɠɔɫɘ əɑɚɍɡɚɐɔɘɚ ɟɖɌɓɌɞɨ ɘɑɞɚɐ ɚɖɜɌɝɖɔ ɔ ɟɎɑɗɔɣɑəɔɑ. 

ɀɚɞɚɏɜɌɠɔɔ ɐɚɗɒəɧ ɍɧɞɨ ɛɜɑɐɚɝɞɌɎɗɑəɧ Ɏ ɚɜɔɏɔəɌɗɨəɚɘ Ɏɔɐɑ ɍɑɓ ɛɜɔɘɑəɑəɔɫ ɜɑɞɟɤɔ ɔ 

ɢɎɑɞɚɖɚɜɜɑɖɢɔɔ. 
ȴɓɚɍɜɌɒɑəɔɫ ɐɚɗɒəɧ ɍɧɞɨ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɠɚɜɘɌɞɌɡ TIFF, JPG (ɝɌɘɚɏɚ Ɏɧɝɚɖɚɏɚ ɖɌɣɑɝɞɎɌ). 

ȼɌɓɘɑɜ ɝəɔɘɖɌ ɐɚɗɒɑə ɍɧɞɨ əɑ ɘɑəɑɑ 1500*1500 ɛɔɖɝɑɗɑɕ. 

Ⱥɍɦɑɖɞ ɝɦɑɘɖɔ ɐɚɗɒɑə ɍɧɞɨ Ɏ ɠɚɖɟɝɑ. 

  

ȺɞɎɑɞɝɞɎɑəəɚɝɞɨ ɌɎɞɚɜɚɎ. 
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ȬɎɞɚɜ ɚɍɫɓɌɞɑɗɨəɚ ɛɚɐɛɔɝɧɎɌɑɞ ɝɞɌɞɨɪ. ȶɚɗɗɑɖɞɔɎəɌɫ ɝɞɌɞɨɫ ɐɚɗɒəɌ ɍɧɞɨ ɛɚɐɛɔɝɌəɌ Ɏɝɑ-

ɘɔ ɌɎɞɚɜɌɘɔ. ȽɞɌɎɫ ɛɚɐ ɝɞɌɞɨɑɕ ɝɎɚɪ ɛɚɐɛɔɝɨ, ɌɎɞɚɜ ɞɑɘ ɝɌɘɧɘ ɛɑɜɑɐɌɑɞ ɜɑɐɌɖɢɔɔ ɛɜɌɎɚ əɌ 

ɑɑ ɔɓɐɌəɔɑ, ɏɌɜɌəɞɔɜɟɑɞ ɑɑ ɚɜɔɏɔəɌɗɨəɚɝɞɨ ɔ ɟɐɚɝɞɚɎɑɜɫɑɞ, ɣɞɚ əɔ ɝɌɘɌ ɝɞɌɞɨɫ, əɔ ɜɔɝɟəɖɔ ɖ 

əɑɕ əɑ ɍɧɗɔ ɚɛɟɍɗɔɖɚɎɌəɧ ɜɌəɑɑ ɔ əɑ ɛɚɝɗɌəɧ ɐɗɫ ɛɟɍɗɔɖɌɢɔɔ Ɏ ɐɜɟɏɔɑ ɔɓɐɌəɔɫ. 

Ȼɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɌɎɞɚɜɝɞɎɌ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɜɟɖɚɎɚɐɝɞɎɚɎɌɞɨɝɫ ɖɜɔɞɑɜɔɫɘɔ ICJME. 
ȬɎɞɚɜ ɐɚɗɒɑə ɔɘɑɞɨ ɞɚɣəɟɪ ɔ ɛɚɗəɟɪ ɔəɠɚɜɘɌɢɔɪ ɛɚ ɔɝɝɗɑɐɚɎɌəɔɪ, ɚɛɔɝɌəəɚɘɟ Ɏ ɝɞɌɞɨɑ, 

ɖɚɞɚɜɌɫ ɘɚɒɑɞ ɍɧɞɨ ɛɜɑɐɝɞɌɎɗɑəɌ ɛɚ ɓɌɛɜɚɝɟ. 

ȬɎɞɚɜ əɑ ɔɘɑɑɞ ɛɜɌɎɚ ɛɜɑɐɝɞɌɎɗɫɞɨ ɚɐəɟ ɝɞɌɞɨɪ əɌ ɛɟɍɗɔɖɌɢɔɪ Ɏ əɑɝɖɚɗɨɖɔɡ əɌɟɣəɧɡ ɔɓ-

ɐɌəɔɫɡ. Ȯ ɝɗɟɣɌɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɝɞɌɞɨɑ ɔəɠɚɜɘɌɢɔɔ, ɖɚɞɚɜɌɫ ɍɧɗɌ ɜɌəɑɑ ɚɛɟɍɗɔɖɚɎɌəɌ, ɌɎɞɚɜ 

ɚɍɫɓɌə ɟɖɌɓɌɞɨ ɔɝɞɚɣəɔɖ ɔ ɌɎɞɚɜɌ ɢɔɞɔɜɟɑɘɚɕ ɔəɠɚɜɘɌɢɔɔ. ȶɜɚɘɑ ɞɚɏɚ, ɌɎɞɚɜ ɚɍɫɓɌə ɛɜɑɐɚ-

ɝɞɌɎɔɞɨ ɜɑɐɌɖɞɚɜɟ ɖɚɛɔɪ ɢɔɞɔɜɟɑɘɚɕ ɝɞɌɞɨɔ. 
ȬɎɞɚɜɟ əɑɚɍɡɚɐɔɘɚ ɛɚɐɞɎɑɜɐɔɞɨ, ɣɞɚ ɑɏɚ ɝɞɌɞɨɫ ɚɜɔɏɔəɌɗɨəɌ, ɔ ɟɖɌɓɌɞɨ ɔɝɞɚɣəɔɖɔ ɢɔɞɔɜɟ-

ɑɘɚɕ ɔəɠɚɜɘɌɢɔɔ, ɛɜɔ əɌɗɔɣɔɔ ɞɌɖɚɎɚɕ, ɐɗɫ ɛɚɗɟɣɑəɔɫ ɜɌɓɜɑɤɑəɔɫ ɝɝɧɗɖɔ əɌ ɜɌɍɚɞɧ ɐɜɟɏɔɡ 

ɌɎɞɚɜɚɎ. 

ȬɎɞɚɜ əɑɝɑɞ ɚɞɎɑɞɝɞɎɑəəɚɝɞɨ ɓɌ ɝɚɍɗɪɐɑəɔɑ əɌɢɔɚəɌɗɨəɧɡ ɔ ɘɑɝɞəɧɡ ɓɌɖɚəɚɎ ɛɜɔ ɛɜɚɎɑɐɑ-

əɔɔ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɟɣɌɝɞɔɑɘ ɗɪɐɑɕ ɔ ɒɔɎɚɞəɧɡ. 
ȬɎɞɚɜ ɐɚɗɒɑə ɛɚɗɟɣɔɞɨ ɜɌɓɜɑɤɑəɔɑ əɌ ɛɟɍɗɔɖɌɢɔɪ ɚɞ ɣɑɗɚɎɑɖɌ (ɗɪɐɑɕ), ɖɚɞɚɜɧɕ ɛɜɔəɔɘɌɗ 

ɟɣɌɝɞɔɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ, ɔ ɝɚɍɗɪɐɌɞɨ ɖɚəɠɔɐɑəɢɔɌɗɨəɚɝɞɨ. 

ȹɑɚɍɡɚɐɔɘɚ ɓɌɫɎɔɞɨ ɚ əɌɗɔɣɔɔ ɔɗɔ ɚɞɝɟɞɝɞɎɔɔ ɛɚɞɑəɢɔɌɗɨəɚɏɚ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ 

(əɌɛɜɔɘɑɜ, ɖɚəɖɟɜɔɜɟɪɥɔɑ ɔəɞɑɜɑɝɧ, ɖɚɞɚɜɧɑ, ɛɚ ɘəɑəɔɪ ɌɎɞɚɜɌ, ɘɚɏɟɞ ɔɘɑɞɨ ɛɜɫɘɚɑ ɔɗɔ 

ɚɛɚɝɜɑɐɚɎɌəəɚɑ Ɏɗɔɫəɔɑ əɌ ɛɟɍɗɔɖɌɢɔɚəəɧɕ ɛɜɚɢɑɝɝ) (ɝɘ. ɜɑɖɚɘɑəɐɌɢɔɔ ICJME). 

Ȼɜɔ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɓəɌɣɔɞɑɗɨəɚɕ ɚɤɔɍɖɔ Ɏ ɛɟɍɗɔɖɌɢɔɔ ɌɎɞɚɜ ɚɍɫɓɌə əɑɓɌɘɑɐɗɔɞɑɗɨəɚ ɝɚ-
ɚɍɥɔɞɨ ɚɍ ɩɞɚɘ ɜɑɐɌɖɞɚɜɟ. ȹɌ ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɏɚ ɛɜɚɢɑɝɝɌ ɛɟɍɗɔɖɌɢɔɔ ɌɎɞɚɜ ɚɍɫɓɌə ɝɚɞɜɟɐəɔ-

ɣɌɞɨ ɝ ɜɑɐɌɖɞɚɜɚɘ ɔ ɔɓɐɌɞɑɗɑɘ, ɐɚɍɌɎɗɫɫ, ɟɍɌɎɗɫɫ ɔ ɔɝɛɜɌɎɗɫɫ ɝɞɌɞɨɪ, Ɏ ɝɗɟɣɌɑ əɑɚɍɡɚɐɔɘɚɝɞɔ. 

Ȼɜɔ ɎɧɫɎɗɑəɔɔ ɓəɌɣɔɞɑɗɨəɚɕ ɚɤɔɍɖɔ, əɑɞɚɣəɚɝɞɔ ɐɌəəɧɡ ɔ ɐɜ. ɛɚɝɗɑ ɛɟɍɗɔɖɌɢɔɔ ɜɑɐɌɖɢɔɫ 

ɚɝɞɌɎɗɫɑɞ ɓɌ ɝɚɍɚɕ ɛɜɌɎɚ ɔɓɦɫɞɨ ɚɛɟɍɗɔɖɚɎɌəəɟɪ ɝɞɌɞɨɪ. 

ȬɎɞɚɜ ɛɚɗəɚɝɞɨɪ ɍɑɜɑɞ əɌ ɝɑɍɫ ɚɞɎɑɞɝɞɎɑəəɚɝɞɨ ɓɌ Ɏɚɓɘɚɒəɧɕ ɛɗɌɏɔɌɞ ɞɑɖɝɞɌ, ɜɔɝɟəɖɚɎ ɔ 
ɐɜ. ȷɪɍɚɑ əɌɜɟɤɑəɔɑ ɌɎɞɚɜɝɖɔɡ ɛɜɌɎ ɍɟɐɑɞ ɜɌɝɝɘɚɞɜɑəɚ ɝɚɏɗɌɝəɚ Ɍɗɏɚɜɔɞɘɟ COPE. 

Ȼɜɔ ɜɌɝɝɘɚɞɜɑəɔɔ ɛɚɗɟɣɑəəɧɡ ɌɎɞɚɜɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ ȼɑɐɌɖɢɔɫ ɜɟɖɚɎɚɐɝɞɎɟɑɞɝɫ çȱɐɔəɧɘɔ 

ɞɜɑɍɚɎɌəɔɫɘɔ ɖ ɜɟɖɚɛɔɝɫɘ, ɛɜɑɐɝɞɌɎɗɫɑɘɧɘ Ɏ ɍɔɚɘɑɐɔɢɔəɝɖɔɑ ɒɟɜəɌɗɧè (Intern. committee of 

medical journal editors. Uniform requirements for manuscripts su bmitted to biomedical journals // 

Ann. Intern. Med. 1997; 126: 36 ð47), ɛɜɔəɢɔɛɌɘɔ EASE ɔ çSingapore Statement on Research 

Integrityè. 
ȬɎɞɚɜɌɘ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɜɑɐɚɝɞɌɎɗɫɞɨ ɝɝɧɗɖɟ əɌ ɝɎɚɕ ɢɔɠɜɚɎɚɕ ɛɜɚɠɔɗɨ Ɏ ORCID. 

ȽɞɌɞɨɔ, ɛɜɑɐɝɞɌɎɗɑəəɧɑ ɝ əɌɜɟɤɑəɔɑɘ ɛɜɌɎɔɗ ɚɠɚɜɘɗɑəɔɫ, əɑ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ. 

ȶɚɜɜɑɖɞɟɜɌ ɌɎɞɚɜɌɘ əɑ ɎɧɝɧɗɌɑɞɝɫ. 

 

ȻɜɌɎɔɗɌ ɚɠɚɜɘɗɑəɔɫ ɛɜɔɝɞɌɞɑɕəɧɡ ɝɛɔɝɖɚɎ  ɗɔɞɑɜɌɞɟɜɧ. 
ȻɜɌɎɔɗɌ ɚɠɚɜɘɗɑəɔɫ ɛɜɔɝɞɌɞɑɕəɧɡ ɝɛɔɝɖɚɎ  ɗɔɞɑɜɌɞɟɜɧ (ɍɔɍɗɔɚɏɜɌɠɔɫ) ɐɗɫ ɌɎɞɚɜɚɎ ɝɚ-

ɝɞɌɎɗɑəɧ ɝ ɟɣɑɞɚɘ "ȱɐɔəɧɡ ɞɜɑɍɚɎɌəɔɕ ɖ ɜɟɖɚɛɔɝɫɘ, ɛɜɑɐɝɞɌɎɗɫɑɘɧɘ Ɏ ɍɔɚɘɑɐɔɢɔəɝɖɔɑ ɒɟɜ-
əɌɗɧ" ȸɑɒɐɟəɌɜɚɐəɚɏɚ ɖɚɘɔɞɑɞɌ ɜɑɐɌɖɞɚɜɚɎ ɘɑɐɔɢɔəɝɖɔɡ ɒɟɜəɌɗɚɎ (Uniform Requirements for 

Manuscripts Submitted to Biomedical Journals).  

ȻɜɌɎɔɗɨəɚɑ ɚɛɔɝɌəɔɑ ɔɝɛɚɗɨɓɟɑɘɧɡ ɔɝɞɚɣəɔɖɚɎ Ɏ ɝɛɔɝɖɌɡ ɗɔɞɑɜɌɞɟɜɧ ɫɎɗɫɑɞɝɫ ɓɌɗɚɏɚɘ ɞɚ-

ɏɚ, ɣɞɚ ɢɔɞɔɜɟɑɘɌɫ ɛɟɍɗɔɖɌɢɔɫ ɍɟɐɑɞ ɟɣɞɑəɌ ɛɜɔ ɚɢɑəɖɑ əɌɟɣəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ɑɑ ɌɎɞɚɜɚɎ ɔ ɚɜ-

ɏɌəɔɓɌɢɔɕ, ɏɐɑ ɚəɔ ɜɌɍɚɞɌɪɞ. 

ȭɔɍɗɔɚɏɜɌɠɔɣɑɝɖɚɑ ɚɛɔɝɌəɔɑ ɚɞɑɣɑɝɞɎɑəəɧɡ ɒɟɜəɌɗɚɎ ɛɚɗəɚɑ, ɔəɚɝɞɜɌəəɧɑ ɐɚɗɒəɧ ɝɚɚɞ-
ɎɑɞɝɞɎɚɎɌɞɨ ɝɞɔɗɪ PubMed ɔɗɔ MEDLINE. 

Ȼɚɜɫɐɚɖ ɝɚɝɞɌɎɗɑəɔɫ ɝɛɔɝɖɌ: 1) ɌɎɞɚɜ(ɧ) ɖəɔɏɔ ɔɗɔ ɝɞɌɞɨɔ (ɛɜɔ ɌɎɞɚɜɝɖɚɘ ɖɚɗɗɑɖɞɔɎɑ ɐɚ 6 

ɣɑɗɚɎɑɖ Ɏɖɗɪɣɔɞɑɗɨəɚ ɟɛɚɘɔəɌɪɞɝɫ Ɏɝɑ, ɛɜɔ ɍɚɗɨɤɔɡ ɌɎɞɚɜɝɖɔɡ ɖɚɗɗɑɖɞɔɎɌɡ --  6 ɛɑɜɎɧɡ ɌɎɞɚ-

ɜɚɎ "ɔ ɐɜ.", Ɏ ɔəɚɝɞɜɌəəɧɡ --  "et al."); 2) ɑɝɗɔ Ɏ ɖɌɣɑɝɞɎɑ ɌɎɞɚɜɚɎ ɖəɔɏ ɎɧɝɞɟɛɌɪɞ ɜɑɐɌɖɞɚɜɧ, 

ɛɚɝɗɑ ɠɌɘɔɗɔɔ ɝɗɑɐɟɑɞ ɝɞɌɎɔɞɨ "ɜɑɐ.", Ɏ ɔəɚɝɞɜɌəəɧɡ "ed."; 3) əɌɓɎɌəɔɑ ɖəɔɏɔ ɔ ɝɞɌɞɨɔ; 4) Ɏɧ-
ɡɚɐəɧɑ ɐɌəəɧɑ. 

 

ȺɍɜɌɓɑɢ ɝɛɔɝɖɌ ɗɔɞɑɜɌɞɟɜɧ (ɝɚɝɞɚɔɞ ɔɓ ɐɎɟɡ ɣɌɝɞɑɕ): 
 

ȷɔɞɑɜɌɞɟɜɌ 

 

1.  Tasali N., Cubuk R., Sinanoķlu O., Sahin K., Saydam B. MRI in Stress Urinary Incontinence 

Endovaginal MRI With an Intracavitary Coil and Dynamic Pelvic MRI. Urology Journal. 2012; 9 (1): 
397 404.  

2.  ȾɟɛɔɖɔəɌ ȹ.Ȯ., ȶɌɝɫə ȯ.ȼ., ȯɎɚɓɐɑɎ ȸ.Ɋ., ȭɌɜɔəɚɎɌ ȸ.ȹ., ȻɟɤɖɌɜɨ Ȱ.Ɋ. ȹɑɐɑɜɒɌəɔɑ 

ɘɚɣɔ ɛɜɔ əɌɛɜɫɒɑəɔɔ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɜɚɗɌɛɝɌ ɞɌɓɚɎɧɡ ɚɜɏɌəɚɎ. ɉɖɝɛɑɜɔɘɑə-
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ɞɌɗɨəɌɫ ɔ ɖɗɔəɔɣɑɝɖɌɫ ɟɜɚɗɚɏɔɫ. 2014; 2: 98-102.  

3.  ȭɌɜɔəɚɎɌ ȸ.ȹ., ȽɚɗɚɛɚɎɌ Ȭ.ȱ., ȯɎɚɓɐɑɎ ȸ.Ɋ., ȯɚɐɟəɚɎ ȭ.ȹ., ȾɑɜəɚɎɚɕ Ƚ.ȶ. ȸɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɜɔ ɝɞɜɑɝɝɚɎɚɘ əɑɐɑɜɒɌəɔɔ ɘɚɣɔ. ȬɖɟɤɑɜɝɞɎɚ, ɏɔəɑɖɚɗɚɏɔɫ, ɜɑɛɜɚ-

ɐɟɖɞɚɗɚɏɔɫ. 2015; 9 (1): 43 -52.  
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