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Ȱɚɜɚɏɔɑ ɐɜɟɓɨɫ, ɖɚɗɗɑɏɔ! 

 

Ȼɑɜɑɐ ɎɌɘɔ ɛɚɝɗɑɐəɔɕ, ɣɑɞɎɬɜɞɧɕ əɚɘɑɜ əɌɤɑɏɚ ɒɟɜəɌɗɌ ɓɌ 

ɩɞɚɞ ɏɚɐ (Ⱦɚɘ 9, ʈ4, 2019).  ȶɌɖ ɚɍɧɣəɚ Ɏ əɚɘɑɜɑ ɛɜɑɐɝɞɌɎɗɑəɧ 

əɌɟɣəɧɑ ɝɞɌɞɨɔ ɔ ɝɗɟɣɌɔ ɔɓ ɛɜɌɖɞɔɖɔ ɔɓ ɜɌɓɗɔɣəɧɡ ɚɍɗɌɝɞɑɕ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ȸɧ ɛɜɑɐɝɞɌɎɗɫɑɘ ɎɌɘ 11 ɚɜɔɏɔəɌɗɨəɧɡ əɌɟɣəɧɡ 

ɝɞɌɞɑɕ, ɐɎɌ əɌɟɣəɧɡ ɚɍɓɚɜɌ ɔ 8 ɔəɞɑɜɑɝəɧɡ əɌɍɗɪɐɑəɔɕ ɔɓ ɛɜɌɖɞɔ-

ɖɔ. 

Ȯɝɑɏɚ ɓɌ 2019 ɏɚɐ əɌɘ ɟɐɌɗɚɝɨ ɚɛɟɍɗɔɖɚɎɌɞɨ ɍɚɗɑɑ 110 ɝɞɌ-

ɞɑɕ. ɉɞɚ ɚɣɑəɨ ɍɚɗɨɤɚɕ ɞɜɟɐ ɌɎɞɚɜɚɎ, ɜɑɢɑəɓɑəɞɚɎ ɔ ɜɑɐɌɖɢɔɚəəɚɕ 

ɖɚɗɗɑɏɔɔ, ɔ ɫ ɛɜɔəɚɤɟ Ɏɝɑɘ ɝɗɚɎɌ ɍɗɌɏɚɐɌɜəɚɝɞɔ ɓɌ ɩɞɟ ɚɏɜɚɘəɟɪ, 

əɚ ɞɌɖ əɟɒəɟɪ Ɏɝɑɘ əɌɘ ɜɌɍɚɞɟ!  

ȹɑɝɘɚɞɜɫ əɌ ɍɚɗɨɤɚɕ ɚɍɦɬɘ ɜɌɍɚɞɧ, ɘɧ, ɖɌɖ ɚɍɑɥɌɗɔ, Ɏɝɑ 

əɚɘɑɜɌ Ɏɧɛɟɝɞɔɗɔ Ɏ ɝɜɚɖ!  

Ȯ ɛɜɑɐɎɑɜɔɔ ȹɚɎɚɏɚ ɏɚɐɌ ɫ ɛɚɓɐɜɌɎɗɫɪ Ɏɝɑɡ əɌɤɔɡ ɣɔɞɌɞɑ-

ɗɑɕ ɔ ɣɗɑəɚɎ ɜɑɐɖɚɗɗɑɏɔɔ ɝ ɛɜɔɍɗɔɒɌɪɥɔɘɝɫ 2020 ɏɚɐɚɘ! 

 ȲɑɗɌɪ Ɏɝɑɘ ɓɐɚɜɚɎɨɫ ɔ ɞɎɚɜɣɑɝɖɔɡ ɟɝɛɑɡɚɎ əɌ ɍɗɌɏɚ əɌɤɔɡ 

ɛɌɢɔɑəɞɚɎ! 

Ȯɝɑɏɚ ɎɌɘ ɗɟɣɤɑɏɚ! 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ɂȱȼȱȭȼȬȷɈȹɇȵ ȶȼȺȮȺȾȺȶ, ȴȳȸȱȼȱȹȹɇȵ Ƚ ȻȺȸȺɅɈɊ ȸȼȾ Ȯ ȼȱȲȴȸȱ 

ȸȬȼȶȴȼȺȮȶȴ ȬȼȾȱȼȴȬȷɈȹɇɁ ȽȻȴȹȺȮ (ARTERIAL SPIN LABELING ASL), ȴ ȸȼȾ-

ȻȼȴȳȹȬȶȴ ȮȺȳȼȬȽȾ-ȳȬȮȴȽȴȸȺȵ ɂȱȼȱȭȼȬȷɈȹȺȵ ȸȴȶȼȺȬȹȯȴȺȻȬȾȴȴ 

(ȭȺȷȱȳȹȴ ȸȬȷɇɁ ȽȺȽȿȰȺȮ) 

 

ȽɑɜɏɑɑɎɌ Ȭ.ȹ., ȰɚɍɜɧəɔəɌ ȷ.Ȭ., ȯɌɐɒɔɑɎɌ ȳ.Ʉ., ȳɌɍɔɞɚɎɌ ȸ.ȼ.,  

ȽɑɗɔɎɑɜɝɞɚɎɌ ȱ.Ȯ., ȶɜɚɞɑəɖɚɎɌ ȸ.Ȯ. 

 
ɢɑəɔɞɨ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɚɍɥɑɏɚ ɔ ɜɑɏɔɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɚɝəɚɎəɧɡ ɚɍɗɌ-

ɝɞɫɡ ɖɚɜɧ, ɝɎɫɓɌəəɧɡ ɝ ɟɛɜɌɎɗɫɪɥɔɘɔ ɠɟəɖɢɔɫɘɔ ɘɚɓɏɌ (ȿɀȸ), ɝ ȸȼȾ-

ɛɜɔɓəɌɖɌɘɔ ɢɑɜɑɍɜɌɗɨəɚɕ ɘɔɖɜɚɌəɏɔɚɛɌɞɔɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ 39 ɛɌɢɔɑəɞɚɎ (ɘɑɐɔɌəɌ ɎɚɓɜɌɝɞɌ 57 

[55,5; 59,5] ɗɑɞ) ɝ ɖɚɏəɔɞɔɎəɧɘɔ ɜɌɝɝɞɜɚɕɝɞɎɌɘɔ (ȶȼ) ɜɌɓəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɔ 

ȸȼȾ-ɛɜɔɓəɌɖɌɘɔ ɂȸȬ, 15 ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ (ɘɑɐɔɌəɌ ɎɚɓɜɌɝɞɌ 54 [50; 57] ɗɑɞ). 

ȸȼȾ ɛɜɚɞɚɖɚɗ (Siemens Verio 3.0 Ⱦ) ɎɖɗɪɣɌɗ ɜɑɒɔɘɧ Ⱦ2, T1mpr, SWI, FLAIR, DWI, ASL. 

ȸȼȾ-ɛɜɔɓəɌɖɔ ɂȸȬ ɚɢɑəɔɎɌɗɔɝɨ ɝɚɏɗɌɝəɚ ɖɜɔɞɑɜɔɫɘ STRIVE ɛɚ əɌɗɔɣɔɪ ɏɔɛɑɜɔəɞɑə-

ɝɔɎəɚɝɞɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ (ȯȴȭȮ), ɘɔɖɜɚɖɜɚɎɚɔɓɗɔɫəɔɕ, ɗɌɖɟə, ɛɑɜɔɎɌɝɖɟɗɫɜəɧɡ ɛɜɚ-

ɝɞɜɌəɝɞɎ, Ɍɞɜɚɠɔɔ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ. ȺɢɑəɔɎɌɗɝɫ ɚɍɥɔɕ ɔ ɜɑɏɔɚəɌɜəɧɕ ɖɜɚɎɚɞɚɖ Ɏ ɛɚ-

ɖɚɑ (CBF, ɘɗ/100ɏ/ɘɔə), Ɏ ɢɔəɏɟɗɫɜəɚɕ, ɞɑɘɑəəɚɕ ɔ ɐɚɜɝɚɗɌɞɑɜɌɗɨəɚɕ ɛɜɑɠɜɚəɞɌɗɨəɚɕ 

ɖɚɜɑ (ȰȷȻɀȶ). ȰɌəəɧɑ ɝɚɛɚɝɞɌɎɗɫɗɔɝɨ ɝ ɎɧɜɌɒɑəəɚɝɞɨɪ ȸȼȾ-ɛɜɔɓəɌɖɚɎ ɂȸȬ ɔ ɚɍɜɌ-

ɍɌɞɧɎɌɗɔɝɨ ɝ ɛɚɘɚɥɨɪ ɛɌɖɑɞɌ ASLtbx, SPM12, Ɍ ɞɌɖɒɑ ITK-SNAP ɔ IBM SPSS Statistics 

23.  

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ əɑɔɓɘɑəɑəəɟɪ ɚɍɥɟɪ 

ɛɑɜɠɟɓɔɪ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɂȸȬ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ ɔ ɜɑɏɔɚəɌɜəɟɪ ɏɔɛɑɜ-

ɛɑɜɠɟɓɔɪ Ɏ ɢɔəɏɟɗɫɜəɚɕ, ɞɑɘɑəəɚɕ ɖɚɜɑ ɔ ȰȷȻɀȶ. ȺɞɘɑɣɑəɌ ɝɎɫɓɨ ɛɚɎɧɤɑəɔɫ CBF Ɏ 

ɐɌəəɧɡ ɚɍɗɌɝɞɫɡ ɝ ɎɧɜɌɒɑəəɚɝɞɨɪ Ɏɝɑɡ ȸȼȾ-ɛɜɔɓəɌɖɚɎ ɂȸȬ ð ɝ ɟɎɑɗɔɣɑəɔɑɘ ɖɚɗɔɣɑ-

ɝɞɎɌ ɘɔɖɜɚɖɜɚɎɚɔɓɗɔɫəɔɕ ɔ ɗɌɖɟə, ɝ ɎɧɜɌɒɑəəɚɝɞɨɪ ȯȴȭȮ ɔ Ɍɞɜɚɠɔɔ ɖɚɜɧ.  

Ⱥɍɝɟɒɐɑəɔɑ. ȽɚɣɑɞɌəɔɑ əɑɔɓɘɑəɑəəɚɕ ɚɍɥɑɕ ɛɑɜɠɟɓɔɔ ɔ ɜɑɏɔɚəɌɗɨəɚɕ ɏɔɛɑɜ-

ɛɑɜɠɟɓɔɔ Ɏ ɛɚɖɚɑ Ɏ ɓɚəɌɡ ɖɚɜɧ, ɟɣɌɝɞɎɟɪɥɔɡ Ɏ ɚɍɑɝɛɑɣɑəɔɔ ȿɀȸ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ 

əɑɩɠɠɑɖɞɔɎəɚɝɞɔ ɟɝɔɗɑəɔɫ ɖɜɚɎɚɞɚɖɌ Ɏ ɩɞɔɡ ɓɚəɌɡ. ɉɞɚ ɚɍɟɝɗɚɎɗɑəɚ Ɏɧɝɚɖɔɘɔ ɛɟɗɨɝɌ-

ɞɔɎəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ, ɝɚɓɐɌɪɥɔɘɔ ɤɟəɞɔɜɟɪɥɔɕ ɖɜɚɎɚɞɚɖ 

ɣɑɜɑɓ Ɍɜɞɑɜɔɚ-Ɏɑəɟɗɫɜəɧɑ ɛɟɞɔ ɔ ɛɜɔɎɚɐɫɥɔɘɔ ɖ əɑɩɠɠɑɖɞɔɎəɚɕ ɛɑɜɠɟɓɔɔ. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɚɍɟɝɗɌɎɗɔɎɌɪɞ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ ɟɞɚɣəɑəɔɫ 

ɝɎɫɓɔ ɜɑɏɔɚəɌɜəɚɕ ɏɔɛɑɜɛɑɜɠɟɓɔɔ Ɏ ɚɍɗɌɝɞɫɡ, ɚɍɑɝɛɑɣɔɎɌɪɥɔɡ ȿɀȸ, ɝ ɞɫɒɑɝɞɨɪ ȶȼ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɂȸȬ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ASL, ɛɑɜɠɟɓɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɝɖɚɜɚɝɞɨ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ, 

CBF, ɢɑɜɑɍɜɌɗɨəɧɕ ɖɜɚɎɚɞɚɖ, ɢɑɜɑɍɜɌɗɨəɌɫ ɘɔɖɜɚɌəɏɔɚɛɌɞɔɫ, ɍɚɗɑɓəɨ ɘɌɗɧɡ ɝɚɝɟɐɚɎ, 

ɐɔɝɢɔɜɖɟɗɫɞɚɜəɌɫ ɩəɢɑɠɌɗɚɛɌɞɔɫ, ɏɔɛɑɜɔəɞɑəɝɔɎəɚɝɞɨ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ, ɘɔɖɜɚɖɜɚɎɚ-

ɔɓɗɔɫəɔɫ, ɗɌɖɟəɧ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȽɑɜɏɑɑɎɌ Ȭ.ȹ., e-mail : sergeeva@neurology.ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȽɑɜɏɑɑɎɌ Ȭ.ȹ., ȰɚɍɜɧəɔəɌ ȷ.Ȭ., ȯɌɐɒɔɑɎɌ ȳ.Ʉ., ȳɌɍɔɞɚɎɌ ȸ.ȼ.,  

ȽɑɗɔɎɑɜɝɞɚɎɌ ȱ.Ȯ., ȶɜɚɞɑəɖɚɎɌ ȸ.Ȯ. ɂɑɜɑɍɜɌɗɨəɧɕ ɖɜɚɎɚɞɚɖ, ɔɓɘɑɜɑəəɧɕ ɝ ɛɚɘɚɥɨɪ 

ȸȼȾ Ɏ ɜɑɒɔɘɑ ɘɌɜɖɔɜɚɎɖɔ ɌɜɞɑɜɔɌɗɨəɧɡ ɝɛɔəɚɎ (arterial spin labeling asl), ɔ ȸȼȾ-

ɛɜɔɓəɌɖɔ ɎɚɓɜɌɝɞ-ɓɌɎɔɝɔɘɚɕ ɢɑɜɑɍɜɌɗɨəɚɕ ɘɔɖɜɚɌəɏɔɚɛɌɞɔɔ (ɍɚɗɑɓəɔ ɘɌɗɧɡ ɝɚɝɟɐɚɎ). 
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ɀȯȭȹȿ ȹɌɟɣəɧɕ ɢɑəɞɜ 

əɑɎɜɚɗɚɏɔɔ.  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (4):8-17       DOI:10.21569/2222-7415-2019-9-4-8-17             ʉʪʨʘʥʠʮʘ  9 
  

CEREBRAL BLOOD FLOW MEASURED WITH MRI ARTERIAL SPIN LABELING (ASL) 

AND NEUROIMAGING SIGNS OF AGE-RELATED SMALL VESSEL DISEASE 

 

Sergeeva A.N., Dobryinina L.A., Gadgieva Z.Sh., Zabitova M.R.,  

Seliverstova E.V., Krotenkova M.V .   
 

o assess the relationship of total and regional cerebral blood flow (CBF) in major 

areas corresponding to executive function networks (EFN) with neuroimaging signs 

of small vessel disease (SVD).  

Materials and methods . Thirty nine patients (median age 57  [55.5; 59.5]) at various 

stages of cognitive impairment(CI) and neuroimaging signs of SVD, and 15 healthy subjects 

(median age 54[50; 57]) underwent MRI protocol that included structural and perfusion s e-

quences (T2, T1mpr, SWI, FLAIR, DWI, ASL; Siemens Ve rio 3.0T scanner). Neuroimaging 

signs of SVD were evaluated according to STRIVE criteria (white matter hyperintensity 

[WMH], microbleeds, lacunes, perivascular spaces, gray matter atrophy). Perfusion asses s-

ment included calculation of total CBF and regiona l CBF in cingular, parietal and dorsola t-

eral prefrontal cortex(DLPFC). Data were processed using ASLtbx, SPM12, ITK -SNAP, IBM 

SPSS Statistics 23 software.  

Results.  The results showed unchanged global CBF and regional hyperperfusion in 

cingular, parietal an d dorsolateral prefrontal cortex (DLPFC) in SVD patients vs control 

group, significant correlations between increasing of ȽBF within the regions of interest and 

the severity of all neuroimaging signs (WMH, microbleeds, lacunes and gray matter atrophy).  

Pattern of normal total perfusion and regional hyperperfusion at rest in EFN areas 

indicates the ineffectiveness of increased cortical blood flow. This is due to the high pulsa t-

ing properties of the brachiocephalic arteries, creating a shunting blood flow th rough the 

arterio -venular pathways and leading to ineffective perfusion.  

Conclusion.  These data emphasize the feasibility of clarifying the relationship r e-

gional hyperperfusion in areas, providing EFN, with  severity of CI in SVD patients . 

  

 Keywords: ASL, CBF, brain perfusion, cerebral blood flow, small vessel disease, white 

matter hyperintensity, microhaemorrhages, lacunes, ɝerebral microangiopathy. 
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ɚɓɜɌɝɞ-ɓɌɎɔɝɔɘɌɫ ɢɑɜɑɍɜɌɗɨəɌɫ ɘɔɖ-

ɜɚɌəɏɔɚɛɌɞɔɫ (ɂȸȬ)/ ɍɚɗɑɓəɨ ɘɑɗɖɔɡ 

ɝɚɝɟɐɚɎ   (Ɍəɏɗ. ð cerebral  small  vessel 

disease / ɝerebral  microangiopathy ) ɫɎ-

ɗɫɑɞɝɫ ɏɗɌɎəɚɕ ɛɜɔɣɔəɚɕ ɝɚɝɟɐɔɝɞɧɡ 

ɖɚɏəɔɞɔɎəɧɡ ɜɌɝɝɞɜɚɕɝɞɎ (ȶȼ) Ɏ ɛɚɛɟɗɫɢɔɔ [12, 

8, 13]. ȹɌ ɛɜɚɞɫɒɑəɔɔ əɑɝɖɚɗɨɖɔɡ ɐɑɝɫɞɔɗɑɞɔɕ 

ɂȸȬ ɜɌɝɝɘɌɞɜɔɎɌɗɌɝɨ ɔɝɖɗɪɣɔɞɑɗɨəɚ Ɏ ɖɌɣɑ-

ɝɞɎɑ ɚɝɗɚɒəɑəɔɫ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ (Ȭȯ) 

[11, 1, 4, 21]. ȻɜɚɎɚɐɔɘɧɑ Ɏ 20-21 Ɏɑɖɑ ɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɧɡ ɝ Ȭȯ ɛɚɖɌɓɌɗɔ 

ɜɚɗɨ ɝɞɑəɚɓɔɜɟɪɥɑ-ɚɖɖɗɪɓɔɜɟɪɥɑɏɚ ɛɚɜɌɒɑ-

əɔɫ ɘɑɗɖɔɡ ɝɚɝɟɐɚɎ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɜɌɓɎɔɞɔɔ 

ɗɌɖɟəɌɜəɧɡ ɔəɠɌɜɖɞɚɎ ɔ ɔɤɑɘɔɣɑɝɖɚɘ ɐɔɠ-

ɠɟɓəɚɘ ɛɚɜɌɒɑəɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, Ɍ ɝɚɛɚ-

ɝɞɌɎɗɑəɔɫ ɝ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɑɕ ɟɝɞɌəɚɎɔɗɔ 

Ɏɑɐɟɥɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɛɚɜɌɒɑəɔɫ 

ɘɑɗɖɔɡ ɝɚɝɟɐɚɎ ð ɗɌɖɟəɌɜəɧɑ ɔəɠɌɜɖɞɧ (ɗɌɖɟ-

əɧ) ɔ ɗɑɕɖɚɌɜɑɚɓ (ɏɔɛɑɜɔəɞɑəɝɔɎəɚɝɞɨ ɍɑɗɚɏɚ 

ɎɑɥɑɝɞɎɌ) [1, 11, 16]. Ȼɚɝɗɑɐɟɪɥɔɑ ɘɟɗɨɞɔɘɚ-

ɐɌɗɨəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ɖɜɚɎɚɞɚɖɌ ɛɚɐɞɎɑɜɐɔ-

ɗɔ ɜɚɗɨ ɝəɔɒɑəɔɫ ɖɜɚɎɚɞɚɖɌ Ɏ ɔɡ ɜɌɓɎɔɞɔɔ  ɔ 

ȶȼ ɎɝɗɑɐɝɞɎɔɑ ɂȸȬ ɍɧɗɔ ɚɍɚɓəɌɣɑəɧ ɖɌɖ ɝɟɍ-

ɖɚɜɞɔɖɌɗɨəɧɑ ɔɤɑɘɔɣɑɝɖɔɑ ȶȼ [26].  

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɝɞɌɗɚ ɚɣɑɎɔɐəɚ, ɣɞɚ ɗɑ-

ɣɑəɔɑ Ȭȯ ɛɜɔɎɚɐɔɞ ɖ ɛɌɞɚɘɚɜɠɚɓɟ ɂȸȬ ɝ ɞɑə-

ɐɑəɢɔɑɕ ɖ ɝəɔɒɑəɔɪ ɚɝɞɜɧɡ ɚɝɗɚɒəɑəɔɕ ɔ 

əɌɜɌɝɞɌəɔɪ ɡɜɚəɔɣɑɝɖɔɡ. Ⱥɝɚɍɑəəɚɝɞɨɪ ɛɚ-

ɝɗɑɐəɔɡ, ɝɚɏɗɌɝəɚ əɑɕɜɚɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɫɘ ɝɗɟɣɌɑɎ ɐɑɘɑəɢɔɕ, ɫɎɗɫɑɞɝɫ ɎɧɝɚɖɌɫ 

ɛɑɜɑɖɜɧɎɌɑɘɚɝɞɨ ɂȸȬ ɔ ɍɚɗɑɓəɔ ȬɗɨɢɏɑɕɘɑɜɌ 

(ȭȬ) ɝ ɜɌɓɎɔɞɔɑɘ ɝɘɑɤɌəəɧɡ ɠɚɜɘ [12, 8, 13, 

25].  

Ȼɚ ɘəɑəɔɪ Ɏɑɐɟɥɔɡ ɓɌɜɟɍɑɒəɧɡ ɔɝɝɗɑɐɚ-

ɎɌɞɑɗɑɕ, ɟɣɌɝɞɔɑ ɂȸȬ Ɏ ɜɌɓɎɔɞɔɔ ɐɑɘɑəɢɔɔ ɐɚ-

ɝɞɔɏɌɑɞ 45%, ɣɞɚ ɚɍɚɝəɚɎɧɎɌɑɞ ɔɓɟɣɑəɔɑ ɛɚɞɑə-
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ɢɔɌɗɨəɧɡ ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɘɑɡɌəɔɓɘɚɎ 

ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɂȸȬ ɔ ȭȬ [22]. ȺɞɜɌɒɑəɔɑɘ 

ɚɝɚɍɚɕ ɌɖɞɟɌɗɨəɚɝɞɔ ɔɓɟɣɑəɔɫ ɜɚɗɔ ɂȸȬ Ɏ ɜɌɓ-

Ɏɔɞɔɔ ȶȼ ɝɞɌɗɚ ɛɜɔəɫɞɔɑ ɘɑɒɐɟəɌɜɚɐəɧɡ  ȸȼȾ-

ɝɞɌəɐɌɜɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɂȸȬ ɛɜɔ ɝɞɌɜɑəɔɔ ɔ 

əɑɕɜɚɐɑɏɑəɑɜɌɢɔɔ [29], ɎɖɗɪɣɌɪɥɔɡ Ɏ ɞɚɘ ɣɔɝ-

ɗɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ȸȼȾ-ɛɜɔɓəɌɖɔ ð ȯȴȭȮ, ɗɌ-

ɖɟəɧ, ɘɔɖɜɚɖɜɚɎɚɔɓɗɔɫəɔɫ, ɜɌɝɤɔɜɑəəɧɑ ɛɑ-

ɜɔɎɌɝɖɟɗɫɜəɧɑ ɛɜɚɝɞɜɌəɝɞɎɌ, Ɍɞɜɚɠɔɪ [16], 

ɜɌɓɜɌɍɚɞɌəɌ ɛɜɚɏɜɌɘɘɌ ȱɎɜɚɝɚɪɓɌ ɛɚ əɑɕɜɚɐɑ-

ɏɑəɑɜɌɞɔɎəɧɘ ɓɌɍɚɗɑɎɌəɔɫɘ (The European 

Union Joint Program on Neurodegenerative 

Diseases, EU JPND) ɐɗɫ ɔɓɟɣɑəɔɫ ɎɖɗɌɐɌ ɝɚɝɟ-

ɐɔɝɞɚɕ ɛɌɞɚɗɚɏɔɔ Ɏ ȶȼ ɔ əɑɕɜɚɐɑɏɑəɑɜɌɢɔɪ  əɌ 

ɚɝəɚɎɑ ɘɑɞɌɖɚɏɚɜɞəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ [9] ɔ ɟəɔ-

ɠɔɢɔɖɌɢɔɔ ȸȼȾ-ɘɑɞɚɐɚɎ [28].  ȶɚɘɚɜɍɔɐəɚɝɞɨ 

ɂȸȬ ɔ ȭȬ ɚɍɚɝəɚɎɧɎɌɑɞ ɔɓɟɣɑəɔɑ ɖɜɚɎɚɞɚɖɌ Ɏ 

ɖɚɜɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɟɞɚɣəɑəɔɑɘ ɎɓɌɔɘɚɝɎɫɓɔ 

ɑɏɚ ɔɓɘɑəɑəɔɕ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɡ ȸȼȾ-ɛɜɔɓəɌɖɚɎ ɂȸȬ. ȭɑɝɖɚəɞɜɌɝɞəɌɫ 

ɛɑɜɠɟɓɔɚəəɌɫ ȸȼȾ ð ASL (ɘɑɞɚɐ ɘɑɣɑəɧɡ Ɍɜɞɑ-

ɜɔɌɗɨəɧɡ ɝɛɔəɚɎ) ɫɎɗɫɑɞɝɫ ɐɚɝɞɟɛəɧɘ ɐɗɫ ɖɗɔ-

əɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɔ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȯ 

ɖɌɣɑɝɞɎɑ ɩəɐɚɏɑəəɚɏɚ ɘɌɜɖɑɜɌ Ɏ ɘɑɞɚɐɔɖɑ ɔɝ-

ɛɚɗɨɓɟɪɞɝɫ çɘɑɣɑəɧɑè ɔɗɔ çɘɌɜɖɔɜɚɎɌəəɧɑè 

ɝɛɔəɧ ɌɜɞɑɜɔɌɗɨəɚɕ ɖɜɚɎɔ, ɛɚɓɎɚɗɫɫ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚ ɚɢɑəɔɎɌɞɨ ɞɖɌəɑɎɟɪ ɛɑɜɠɟɓɔɪ (CBF Ɏ 

ɘɗ/100 ɏ/ɘɔə).  Ȼɜɑɐɧɐɟɥɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ-

ɖɌɓɌɗɔ, ɣɞɚ ɐɌəəɧɑ ASL ɛɜɔ ȶȼ ɝɚɛɚɝɞɌɎɔɘɧ ɝ 

ɞɌɖɚɎɧɘɔ ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ, ɫɎɗɫɪɥɑɕɝɫ çɓɚɗɚɞɧɘè ɝɞɌəɐɌɜɞɚɘ ɚɢɑəɖɔ 

ɛɑɜɠɟɓɔɔ [6, 15, 17]. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɜɌ-

əɑɑ ɛɜɚɎɑɐɑəəɧɑ ɝ ɛɚɘɚɥɨɪ ASL ɔɝɝɗɑɐɚɎɌəɔɫ 

ɖɚɜɖɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɛɜɔ ȭȬ ɛɚɖɌɓɌɗɔ əɑɚɐəɚ-

ɓəɌɣəɧɑ ɐɌəəɧɑ. Ȼɜɔ ɚɢɑəɖɑ ɚɍɥɑɕ ɖɚɜɖɚɎɚɕ 

ɛɑɜɠɟɓɔɔ ɍɚɗɨɤɔəɝɞɎɚɘ ɟɖɌɓɧɎɌɑɞɝɫ əɌ ɑɑ 

ɝəɔɒɑəɔɑ [10, 14], ɞɚɏɐɌ ɖɌɖ ɛɜɔ ɜɑɏɔɚəɌɗɨəɚɘ 

ASL-ɌəɌɗɔɓɑ ɎɧɫɎɗɫɪɞ ɝɎɫɓɨ ȭȬ ɝ ɚɐəɚɎɜɑɘɑə-

əɧɘ ɛɜɔɝɟɞɝɞɎɔɑɘ ɓɚə ɏɔɛɚɛɑɜɠɟɓɔɔ ɔ ɏɔɛɑɜ-

ɠɟɓɔɔ [10, 7, 5] Ɏ ɖɚɜɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȼɚ-

ɝɖɚɗɨɖɟ ɚɝɚɍɑəəɚɝɞɫɘɔ ȶȼ ɛɜɔ ɂȸȬ ɫɎɗɫɑɞɝɫ 

ɛɜɑɚɍɗɌɐɌəɔɑ əɌɜɟɤɑəɔɕ Ɏ ɟɛɜɌɎɗɫɪɥɔɡ 

ɠɟəɖɢɔɫɡ ɘɚɓɏɌ (ȿɀȸ), ɔɝɛɚɗɨɓɚɎɌəɔɑ ɌəɌɗɔɓɌ 

ɛɑɜɠɟɓɔɔ Ɏ ɜɑɏɔɚəɌɡ ɖɚɜɧ, ɟɝɞɚɕɣɔɎɚ ɎɚɎɗɑɖɌ-

ɑɘɧɡ Ɏ ɚɍɑɝɛɑɣɑəɔɑ ȿɀȸ ð ɐɚɜɝɚɗɌɞɑɜɌɗɨəɚɕ 

ɛɜɑɠɜɚəɞɌɗɨəɚɕ, ɞɑɘɑəəɚɕ ɔ ɢɔəɏɟɗɫɜəɚɕ ɖɚ-

ɜɧ,  ɘɧ ɝɚɣɗɔ əɑɚɍɡɚɐɔɘɧɘ ɚɢɑəɖɟ ɛɑɜɠɟɓɔɔ Ɏ 

əɔɡ ɐɗɫ ɟɞɚɣəɑəɔɫ ɔɡ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ ɝ ɜɌɓ-

Ɏɔɞɔɑɘ ɂȸȬ ɔ ɑɑ ȸȼȾ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɖɜɔɞɑ-

ɜɔɑɎ.  

ɂɑɗɨ.  

Ⱥɢɑəɔɞɨ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɚɍɥɑɏɚ ɔ ɜɑɏɔ-

ɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɚɝəɚɎəɧɡ ɚɍɗɌɝɞɫɡ ɖɚɜɧ, 

ɝɎɫɓɌəəɧɡ ɝ ɟɛɜɌɎɗɫɪɥɔɘɔ ɠɟəɖɢɔɫɘɔ ɘɚɓɏɌ 

(ȿɀȸ), ɝ ȸȼȾ-ɛɜɔɓəɌɖɌɘɔ ɢɑɜɑɍɜɌɗɨəɚɕ ɘɔɖɜɚ-

ɌəɏɔɚɛɌɞɔɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 54 ɣɑɗɚɎɑ-

ɖɌ Ɏ ɎɚɓɜɌɝɞɑ 46-70 ɗɑɞ, ɝɜɑɐɔ əɔɡ 39 ɛɌɢɔɑə-

ɞɚɎ (26 ɒɑəɥɔə, ɘɑɐɔɌəɌ ɎɚɓɜɌɝɞɌ 57 [55; 59] 

ɗɑɞ) ɝ ɖɚɏəɔɞɔɎəɧɘɔ ɜɌɝɝɞɜɚɕɝɞɎɌɘɔ ɜɌɓəɚɕ 

ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɔ ȸȼȾ-ɛɜɔɓəɌɖɌɘɔ ɢɑ-

ɜɑɍɜɌɗɨəɚɕ ɘɔɖɜɚɌəɏɔɚɛɌɞɔɔ. ȯɜɟɛɛɟ ɖɚəɞɜɚɗɫ 

ɝɚɝɞɌɎɔɗɔ 15 ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ (13 ɒɑə-

ɥɔə, ɘɑɐɔɌəɌ ɎɚɓɜɌɝɞɌ 54 [50; 57] ɗɑɞ) ɍɑɓ ɖɗɔ-

əɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ ɔ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ 

Ɏ ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚ ɐɌəəɧɘ ȸȼȾ.  

ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɚɎɚɐɔɗɔ əɌ ɞɚɘɚ-

ɏɜɌɠɑ çMagnetom Verioè (Siemens, ȯɑɜɘɌəɔɫ) ɝ 

Ɏɑɗɔɣɔəɚɔ↑ ɘɌɏəɔɞəɚɔ↑ ɔəɐɟɖɢɔɔ 3.0 Ⱦɗ Ɏ ɜɑɒɔ-

ɘɌɡ: 

1) Ⱦ2-ɝɛɔəɚɎɚɑ ɩɡɚ Ɏ ɌɖɝɔɌɗɨəɚɔ↑ ɛɜɚɑɖɢɔɔ 

(Ɏɜɑɘɫ ɛɚɎɞɚɜɑəɔɫ TR ð 4000 ɘɝ, Ɏɜɑɘɫ ɩɡɚ TE ð 

118 ɘɝ, ɞɚɗɥɔəɌ ɝɜɑɓɌ ð 5 ɘɘ, ɘɑɒɝɜɑɓɚɎɧɔ↑ ɔə-

ɞɑɜɎɌɗ ð 1,5 ɘɘ, Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ ð 2 ɘɔə 2 

ɝ);  

2) 3D FLAIR ɝ ɔɓɚɞɜɚɛəɧɘ Ɏɚɖɝɑɗɚɘ 

(1Į1Į1 ɘɘ) Ɏ ɝɌɏɔɞɞɌɗɨəɚɔ↑ ɛɜɚɑɖɢɔɔ ɝ ɛɚɝɗɑɐɟ-

ɪɥɑɔ↑ ɜɑɖɚəɝɞɜɟɖɢɔɑɔ↑ ɔɓɚɍɜɌɒɑəɔɔ↑ Ɏɚ Ɏɝɑɡ 

ɞɜɑɡ ɛɗɚɝɖɚɝɞɫɡ (TR ð 6000 ɘɝ, TE ð 395 ɘɝ, 

Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ ð 7 ɘɔə 12 ɝ); 

3) 3D Ⱦ1-mpr Ɏ ɝɌɏɔɞɞɌɗɨəɚɔ↑ ɛɜɚɑɖɢɔɔ ɐɗɫ 

ɛɚɗɟɣɑəɔɫ ɔɓɚɞɜɚɛəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɐɌəəɧɡ 

(TR ð 1900 ɘɝ, TE ð 2,5 ɘɝ; ɞɚɗɥɔəɌ ɝɜɑɓɌ ð 1 

ɘɘ; ɘɑɒɝɜɑɓɚɎɧɔ↑ ɔəɞɑɜɎɌɗ ð 1 ɘɘ, Ɏɜɑɘɫ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ð 4 ɘɔə 16 ɝ);  

4) ȰȮȴ (ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍ-

ɜɌɒɑəɔɫ) Ɏ ɌɖɝɔɌɗɨəɚɔ↑ ɛɗɚɝɖɚɝɞɔ, TR ð 4000 

ɘɝ, TE ð 100 ɘɝ, ɞɚɗɥɔəɌ ɝɜɑɓɌ ð 4 ɘɘ, ɘɑɒɝɜɑ-

ɓɚɎɧɔ↑ ɔəɞɑɜɎɌɗ ð 1,2 ɘɘ, Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ ð 

1 ɘɔə 20 ɝ;  

5) SWI (Susceptibility Weighted Imaging) ð 

ɜɑɒɔɘ ɔɓɚɍɜɌɒɑəɔɔ↑, ɎɓɎɑɤɑəəɧɡ ɛɚ ɘɌɏəɔɞ-

əɚɔ↑ ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ ɐɗɫ ɚɢɑəɖɔ əɌɗɔɣɔɫ ɔ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɘɔɖɜɚɖɜɚɎɚɔɓɗɔɫəɔɔ↑ ɝ ɛɚ-

ɗɟɣɑəɔɑɘ 88 ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɚɎ ɠɌɓɚɎɧɡ ɔ ɘɌɏ-

əɔɞɟɐəɧɡ ɔɓɚɍɜɌɒɑəɔɔ↑ ɝ ɞɚɗɥɔəɚɔ↑ ɝɜɑɓɌ 1,2 

ɘɘ, Ɍ ɞɌɖɒɑ mIP -ɔɓɚɍɜɌɒɑəɔɔ↑ (minimum 

intensity projection, ɛɜɚɑɖɢɔɔ ɘɔəɔɘɌɗɨəɧɡ ɔə-

ɞɑəɝɔɎəɚɝɞɑɔ↑) ɝ ɞɚɗɥɔəɚɔ↑ ɝɜɑɓɌ 9,6 ɘɘ. ȻɌɜɌ-

ɘɑɞɜɧ ɝɖɌəɔɜɚɎɌəɔɫ: TR ð 28 ɘɝ, TE ð 20 ɘɝ, 

ɛɚɗɑ ɚɍɓɚɜɌ ð 179Į230 ɘɘ, ɘɌɞɜɔɢɌ ð 448Į297 

ɛɔɖɝɑɗɑɔ↑, Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ ð 8 ɘɔə 12 ɝ.  

6) ASL (pulsed ASL) ɝ ɛɌɜɌɘɑɞɜɌɘɔ: TR ð 

3000 ɘɝ, TE ð 11 ɘɝ, ȾI1 ð 700 ɘɝ, TI2 ð 1800 ɘɝ, 

14 ɝɜɑɓɚɎ, ɞɚɗɥɔəɌ ɝɜɑɓɌ ð 6,0 ɘɘ, ɜɌɓɘɑɜ Ɏɚɖ-

ɝɑɗɫ ð 3x3x6 ɘɘ, SNR ð 1.00, ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ 

ð 5.14 ɘɔə. 

ȮɔɓɟɌɗɨəɧɔ↑ ɌəɌɗɔɓ ȸȼȾ-ɛɜɔɓəɌɖɚɎ ɂȸȬ 

ɛɜɚɎɚɐɔɗɝɫ ɐɎɟɘɫ əɑɓɌɎɔɝɔɘɧɘɔ 

əɑɔ↑ɜɚɜɌɐɔɚɗɚɏɌɘɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɜɔɞɑɜɔɫ-

ɘɔ STRIVE [29 ]. ȷɌɖɟəɧ ɚɢɑəɔɎɌɗɔɝɨ Ɏ ɍɑɗɚɘ 

ɎɑɥɑɝɞɎɑ ɛɚɗɟɤɌɜɔɔ↑ ɔ ɛɚɐɖɚɜɖɚɎɧɡ ɝɞɜɟɖɞɟɜɌɡ 

ɛɚ ɞɜɑɘ ɖɌɞɑɏɚɜɔɫɘ: <5, 5 -10 ɔ >10. ȯȴȭȮ ɌəɌ-

ɗɔɓɔɜɚɎɌɗɌɝɨ ɖɌɣɑɝɞɎɑəəɚ ɛɚ ɤɖɌɗɑ Fazekas 

(ɝɞɌɐɔɔ 0-3, ɐɌɗɑɑ ɚɍɚɓəɌɣɌɑɘ Fz0-Fz3) ɔ ɖɚɗɔ-

ɣɑɝɞɎɑəəɚ ð ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ c ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɛɌɖɑɞɌ SPM12 əɌ ɍɌɓɑ MATLAB 

2013a (8.1.0.604) ɔ ITK-SNAP. ȸɔɖɜɚɖɜɚɎɚɔɓɗɔ-

ɫəɔɫ ɟɣɔɞɧɎɌɗɔ ɛɚ ɖɌɞɑɏɚɜɔɫɘ: <5, 5-10 ɔ >10 
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ɚɞɐɑɗɨəɚ Ɏ ɛɚɐɖɚɜɖɚɎɧɡ ɝɞɜɟɖɞɟɜɌɡ ɔ ɛɚ ɐɚɗɫɘ 

ɘɚɓɏɌ (ɗɚɍəɧɑ, ɞɑɘɑəəɧɑ, Ɏɔɝɚɣəɧɑ, ɓɌɞɧɗɚɣ-

əɧɑ), Ɏ ɝɚɛɚɝɞɌɎɗɑəɔɫɡ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɐɌəəɧɑ ɛɚ Ɏɔɝɚɣəɧɘ ɐɚ-

ɗɫɘ, ɔɘɑɪɥɔɘ ɔɡ əɌɔɍɚɗɨɤɟɪ ɎɧɜɌɒɑəəɚɝɞɨ. 

ȻɑɜɔɎɌɝɖɟɗɫɜəɧɑ ɛɜɚɝɞɜɌəɝɞɎɌ ɚɢɑəɔɎɌɗɔ ɛɚ 

ɖɚɗɔɣɑɝɞɎɟ (<5, 5-10 ɔ >10) ɔ ɜɌɓɘɑɜɟ (1-4 ɘɘ) 

ɜɌɓɐɑɗɨəɚ Ɏ ɝɑɘɔɚɎɌɗɨəɧɡ ɢɑəɞɜɌɡ ɔ ɛɚɐɖɚɜɖɚ-

Ɏɧɡ ɝɞɜɟɖɞɟɜɌɡ. Ȼɚɐɚɝɞɜɧɑ ɝɟɍɖɚɜɞɔɖɌɗɨəɧɑ 

ɔəɠɌɜɖɞɧ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ əɑ 

ɎɝɞɜɑɣɌɗɔɝɨ. Ⱥɍɦɑɘ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɘɑɞɚɐɚɘ ɛɚɎɚɖɝɑɗɨəɚɕ 

ɘɚɜɠɚɘɑɞɜɔɔ (VBM, voxel-based morphometry) ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɌɖɑɞɌ SPM12. 

 ȰɌəəɧɑ ASL ɚɍɜɌɍɌɞɧɎɌɗɔɝɨ Ɏ ASLtbx (Ze 

Wang, 2012) əɌ ɍɌɓɑ SPM12 ɔ MATLAB ɝ ɛɚɗɟɣɑ-

əɔɑɘ ɛɑɜɠɟɓɔɚəəɧɡ ɖɌɜɞ CBF. Ȯ ɛɜɚɏɜɌɘɘɑ 

ITK-SNAP ɝ ɛɚɘɚɥɨɪ ROI-ɌəɌɗɔɓɌ ɍɧɗɔ ɎɧɍɜɌ-

əɧ ɓɚəɧ ɐɗɫ ɚɢɑəɖɔ CBF Ɏ ɚɍɚɔɡ ɛɚɗɟɤɌɜɔɫɡ 

ɍɚɗɨɤɚɏɚ ɘɚɓɏɌ ð ɢɔəɏɟɗɫɜəɌɫ ɖɚɜɌ, ɐɚɜɝɚɗɌɞɑ-

ɜɌɗɨəɌɫ ɛɜɑɠɜɚəɞɌɗɨəɌɫ ɖɚɜɌ (ȰȷȻɀȶ), ɞɑɘɑə-

əɌɫ ɐɚɗɫ (CBF ɞɑɘɑəəɌɫ ɖɚɜɌ), ɞɌɖɒɑ ɚɢɑəɔɎɌɗ-

ɝɫ CBF ɛɚ Ɏɝɑɘɟ ɏɚɗɚɎəɚɘɟ ɘɚɓɏɟ (ɚɍɥɔɕ CBF). 

Ȼɚɗɟɣɑəəɧɑ ɓəɌɣɑəɔɫ CBF ɝɚɛɚɝɞɌɎɗɫɗɔɝɨ 

ɝ ɎɧɜɌɒɑəəɚɝɞɨɪ ȸȼȾ-ɛɜɔɓəɌɖɚɎ ɂȸȬ ɔ ɚɍɦɑ-

ɘɚɘ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ. ȽɞɌɞɔɝɞɔɣɑɝɖɔɔ↑ ɌəɌɗɔɓ 

ɛɜɚɎɚɐɔɗɔ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑ-

əɔɫ IBM SPSS Statistics 23 ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɖɜɔɞɑɜɔɑɎ Ȗ2, ȶɜɌɝɖɑɗɌðȿɚɗɗɔɝɌ ɝ ɛɚɝɗɑɐɟɪ-

ɥɔɘɔ ɛɚɛɌɜəɧɘɔ ɝɜɌɎəɑəɔɫɘɔ ɛɚ ȸɌəəɟð

ȿɔɞəɔ ɝ ɛɚɛɜɌɎɖɚɔ↑ ȭɚəɠɑɜɜɚəɔ ɔ ɜɌəɏɚɎɚɕ 

ɖɚɜɜɑɗɫɢɔɑɕ ȽɛɔɜɘɑəɌ.  

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ Ɍɜɞɑɜɔ-

ɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ ɚɞɘɑɣɌɗɌɝɨ Ɏ 92%, ɝɟɍɦɑɖ-

ɞɔɎəɧɑ ɖɚɏəɔɞɔɎəɧɑ ɜɌɝɝɞɜɚɕɝɞɎɌ ð Ɏ 44%, 

ɟɘɑɜɑəəɧɑ ɖɚɏəɔɞɔɎəɧɑ ɜɌɝɝɞɜɚɕɝɞɎɌ ð 44%, 

ɐɑɘɑəɢɔɫ ð 5%. ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ȸȼȾ-

ɛɜɔɓəɌɖɚɎ ɂȸȬ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ1.  

1. ȽɚɛɚɝɞɌɎɗɑəɔɑ ɓəɌɣɑəɔɕ CBF Ɏ ɓɚəɌɡ 

ɔəɞɑɜɑɝɌ ɝ ɎɧɜɌɒɑəəɚɝɞɨɪ (ɛɚ ɤɖɌɗɑ Fazekas) 

ɔ ɚɍɦɑɘɚɘ ȯȴȭȮ.  

Ȼɜɔ ɌəɌɗɔɓɑ ɓəɌɣɑəɔɕ ɚɍɥɑɏɚ CBF ɎɧɫɎ-

ɗɑəɚ ɓəɌɣɔɘɚɑ ɝəɔɒɑəɔɑ CBF Ɏ ɏɜɟɛɛɌɡ Fz1 ɔ 

Fz2 ɛɚ ɝɜɌɎəɑəɔɪ ɝ Fz0 (p<0,05). ȬəɌɗɔɓ ɜɑɏɔɚ-

əɌɜəɧɡ ɓəɌɣɑəɔɕ CBF ɛɚɖɌɓɌɗ ɟɎɑɗɔɣɑəɔɑ CBF 

Ɏ ɏɜɟɛɛɌɡ Fz2 ɔ Fz3 ɛɚ ɝɜɌɎəɑəɔɪ ɖɚəɞɜɚɗɑɘ Ɏ 

ɛɑɜɑɐəɑɕ ɢɔəɏɟɗɫɜəɚɕ ɖɚɜɑ ɔ ɞɑɘɑəəɚɕ ɖɚɜɑ 

(p<0,05). Ȯ ɐɚɜɝɚɗɌɞɑɜɌɗɨəɚɕ ɛɜɑɠɜɚəɞɌɗɨəɚɕ 

ɖɚɜɑ ɚɞɘɑɣɌɗɚɝɨ ɐɚɝɞɚɎɑɜəɚɑ ɛɚɎɧɤɑəɔɑ CBF  Ɏ 

ɏɜɟɛɛɑ Fz3 ɛɚ ɝɜɌɎəɑəɔɪ ɝ Fz0 ɔ Fz1 (ɜɔɝ. 1).  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɞɘɑɣɌɑɞɝɫ ɛɚɎɧɤɑəɔɑ 

CBF ɝ ɟɎɑɗɔɣɑəɔɑɘ ɎɧɜɌɒɑəəɚɝɞɔ ȯȴȭȮ, ɣɞɚ 

ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɖɚɗɔɣɑɝɞɎɑəəɧɘ ɌəɌɗɔɓɚɘ ð 

ɎɧɫɎɗɑəɧ ɛɜɫɘɧɑ ɓəɌɣɔɘɧɑ (p<0,05) ɖɚɜɜɑɗɫ-

ɢɔɔ ɘɑɒɐɟ ɚɍɦɑɘɚɘ ȯȴȭȮ ɔ ɟɎɑɗɔɣɑəɔɑɘ CBF Ɏ 

ɓɚəɌɡ ɔəɞɑɜɑɝɌ (ɜɔɝ. 2). 

2. ȽɚɛɚɝɞɌɎɗɑəɔɑ CBF Ɏ ɓɚəɌɡ ɔəɞɑɜɑɝɌ 

ɛɚɖɌɓɌɗɚ ɛɜɫɘɟɪ ɟɘɑɜɑəəɟɪ ɖɚɜɜɑɗɫɢɔɪ ɝ ɖɚ-

ɗɔɣɑɝɞɎɚɘ ɘɔɖɜɚɖɜɚɎɚɔɓɗɔɫəɔɕ Ɏ ɜɌɓəɧɡ ɚɞɐɑ-

ɗɌɡ ɘɚɓɏɌ (ɜɔɝ. 3). 

3. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɓɌɎɔɝɔɘɚɝɞɔ 

ɎɧɫɎɗɑəɧ ɘɑɒɐɟ ɛɚɎɧɤɑəɔɑɘ CBF Ɏ ɓɚəɌɡ ɔə-

ɞɑɜɑɝɌ ɔ ɟɎɑɗɔɣɑəɔɑɘ ɖɚɗɔɣɑɝɞɎɌ ɗɌɖɟə Ɏ ɍɑɗɚɘ 

ɎɑɥɑɝɞɎɑ ɔ ɛɚɐɖɚɜɖɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ (ɜɔɝ. 4). 

4. ȽɚɛɚɝɞɌɎɗɑəɔɑ ɓəɌɣɑəɔɕ CBF ɝ ɚɍɦɑɘɚɘ 

ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ. 

ȺɞɘɑɣɌɗɌɝɨ ɓəɌɣɔɘɌɫ ɚɍɜɌɞəɌɫ ɖɚɜɜɑɗɫ-

ɢɔɫ ɘɑɒɐɟ ɚɍɦɑɘɚɘ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ (total grey 

matter) ɔ CBF Ɏ ɢɔəɏɟɗɫɜəɚɕ (R= - 0,33,  p=0,03)  

ȾɌɍɗɔɢɌ ʈ1.     ȸȼȾ-ɛɜɔɓəɌɖɔ ɂȸȬ. 

ʇʦʢʘʟʘʪʝʣʠ n, % 

ɻʀɹɺ (ʩʪʘʜʠʠ Fazekas)  

Fz1 14 (36%) 

Fz2 10 (25%) 

Fz3 15 (39%) 

ʄʠʢʨʦʢʨʦʚʦʠʟʣʠʷʥʠʷ  

ʣʦʙʥʳʝ ʜʦʣʠ 10 (25%) 

ʚʠʩʦʯʥʳʝ ʜʦʣʠ 10 (25%) 

ʪʝʤʝʥʥʳʝ ʜʦʣʠ 9 (23%) 

ʧʦʜʢʦʨʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳ 19 (49%) 

ʃʘʢʫʥʳ  

ʧʦʜʢʦʨʢʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 18 (46%) 

ʙʝʣʦʝ ʚʝʱʝʩʪʚʦ 30 (77%) 

ʈʘʩʰʠʨʝʥʥʳʝ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ  

ʚ ʧʦʜʢʦʨʢʦʚʳʭ ʩʪʨʫʢʪʫʨʘʭ 20 (51%) 

ʚ ʩʝʤʠʦʚʘʣʴʥʳʭ ʮʝʥʪʨʘʭ 29 (75%) 
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.      ȰɔɌɏɜɌɘɘɧ. 

ȮɑɗɔɣɔəɌ ɚɍɥɑɏɚ ɔ ɜɑɏɔɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɢɔəɏɟɗɫɜəɚɕ, ɞɑɘɑəəɚɕ ɔ ɐɚɜɝɚɗɌɞɑɜɌɗɨəɚɕ ɛɜɑɠɜɚəɞɌɗɨəɚɕ 

ɖɚɜɑ Ɏ ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ ɝ ɚɢɑəɖɚɕ ɛɚ ɤɖɌɗɑ Fazekas 0-3.  

Fig. 1.   Diagrams.  

Global and regional CBF  in cingular, parietal and DLPFC cortex in patients groups with Fazekas score of 0 -3. 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.      ȰɔɌɏɜɌɘɘɧ. 

Ƚɚɚɞəɚɤɑəɔɑ ɘɑɒɐɟ CBF Ɏ ɞɑɘɑəəɚɕ ɔ ɢɔəɏɟɗɫɜəɚɕ ɖɚɜɑ ɔ ɚɍɦɑɘɚɘ ȯȴȭȮ (ɞɑɝɞ ȽɛɔɜɘɑəɌ). 

Fig. 2.   Diagrams .  

Correlation between CBF in parietal and cingular cortex, and WMH volume (Spearmanõs rank correlation ). 
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ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.      ȰɔɌɏɜɌɘɘɧ. 

Ƚɚɚɞəɚɤɑəɔɑ ɘɑɒɐɟ CBF Ɏ ɞɑɘɑəəɚɕ ɔ ɢɔəɏɟɗɫɜəɚɕ ɖɚɜɑ ɔ ɖɚɗɔɣɑɝɞɎɚɘ ɘɔɖɜɚɖɜɚɎɚɔɓɗɔɫəɔɕ (ɞɑɝɞ Ƚɛɔɜɘɑ-

əɌ). 

Fig. 3.   Diagrams .  

Correlation between CBF in parietal and cingular cortex, and cerebral microbleeds count (Spearmanõs rank corre-

lation).  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.      ȰɔɌɏɜɌɘɘɧ. 

ȳəɌɣɔɘɧɑ ɓɌɎɔɝɔɘɚɝɞɔ ɘɑɒɐɟ CBF Ɏ ɞɑɘɑəəɚɕ ɔ ɢɔəɏɟɗɫɜəɚɕ ɖɚɜɑ ɔ ɖɚɗɔɣɑɝɞɎɚɘ ɗɌɖɟə.  

Fig. 4.   Diagrams .  

Significant correlations between CBF in cingular and parietal cortex, and lacunes count.  
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ɔ ɞɑɘɑəəɚɕ (R= - 0,4, p=0,009) (ɜɔɝ. 5). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɛɜɔ ɎɚɓɜɌɝɞ-

ɓɌɎɔɝɔɘɚɕ ɂȸȬ ɚɍɥɑɛɜɔɓəɌəəɧɘ ɫɎɗɫɑɞɝɫ ɛɚ-

ɜɌɒɑəɔɑ ɘɑɗɖɔɡ ɝɚɝɟɐɚɎ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ Ɍɜɞɑɜɔɚɗɚɝɖɗɑɜɚɓɚɘ, ɛɑɜɔɎɑə-

ɞɜɔɖɟɗɫɜəɧɘ Ɏɑəɚɓəɧɘ ɖɚɗɗɌɏɑəɚɓɚɘ, ɚɍɗɔɞɑ-

ɜɌɢɔɑɕ ɖɌɛɔɗɗɫɜɚɎ ɔ ɝəɔɒɑəɔɑɘ ɖɜɚɎɚɞɚɖɌ, 

ɎɧɝɚɖɌɫ ɖɚɘɚɜɍɔɐəɚɝɞɨ ɂȸȬ ɔ ɍɚɗɑɓəɔ Ȭɗɨɢ-

ɏɑɕɘɑɜɌ ɝ ɛɜɔɓəɌəɔɑɘ ɂȸȬ ɠɌɖɞɚɜɚɘ ɑɑ ɜɔɝɖɌ 

ɚɍɚɝəɚɎɧɎɌɑɞ ɔɓɟɣɑəɔɑ ɟ ɍɚɗɨəɧɡ ɂȸȬ ɖɚɜɖɚ-

Ɏɚɏɚ ɖɜɚɎɚɞɚɖɌ ɔ ɑɏɚ ɎɓɌɔɘɚɝɎɫɓɔ ɝ ɠɚɜɘɔɜɚ-

ɎɌəɔɑɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ȸȼȾ-ɛɜɔɓəɌɖɚɎ [12, 8,  

13, 25, 26]. ȹɌɘɔ ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə ɘɑɞɚɐ ȸȼȾ 

ɜASL ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ROI-ɌəɌɗɔɓɌ ɐɗɫ ɚɢɑəɖɔ 

ɖɚɜɖɚɎɧɡ ɜɑɏɔɚəɌɗɨəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɛɑɜɠɟɓɔɔ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɂȸȬ ɔ ȶȼ ɜɌɓəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌ-

ɒɑəəɚɝɞɔ ɔ ɗɔɢɌɘɔ ɝ əɚɜɘɌɗɨəɚɕ ɖɚɏəɔɞɔɎəɚɕ 

ɠɟəɖɢɔɑɕ. Ȼɚɝɖɚɗɨɖɟ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɍɚɗɨəɧɡ ɝ 

ɂȸȬ əɑɕɜɚɛɝɔɡɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɠɔɗɨ ȶȼ ɛɜɑɐ-

ɝɞɌɎɗɑə əɌɜɟɤɑəɔɑɘ ɟɛɜɌɎɗɫɪɥɔɡ ɠɟəɖɢɔɕ 

ɘɚɓɏɌ (ȿɀȸ) ɔɓɚɗɔɜɚɎɌəəɚ (ɐɔɝɜɑɏɟɗɫɞɚɜəɧɑ 

ȶȼ) ɔɗɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ əɌɜɟɤɑəɔɫɘɔ ɛɌɘɫɞɔ 

(ɝɘɑɤɌəəɧɑ ȶȼ) Ɏ ɖɌɣɑɝɞɎɑ ɜɑɏɔɚəɚɎ  ɔəɞɑɜɑɝɌ 

ɍɧɗɔ ɎɧɍɜɌəɧ ɚɍɗɌɝɞɔ ɖɚɜɧ,  ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ 

ɚɝəɚɎəɧɘ ɓɚəɌɘ ɌɖɞɔɎɌɢɔɔ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ 

ɓɌɐɌɣ əɌ ȿɀȸ [24]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɌɝɣɑɞ ɛɑɜ-

ɠɟɓɔɔ ɔ ɚɍɦɑɘɌ ɖɚɜɧ ɛɜɚɎɚɐɔɗɝɫ ɛɚ ɝɚɓɐɌəəɧɘ 

ɘɌɝɖɌɘ Ɏ ɐɚɜɝɚɗɌɞɑɜɌɗɨəɚɕ ɛɜɑɠɜɚəɞɌɗɨəɚɕ, 

ɞɑɘɑəəɚɕ ɔ ɢɔəɏɟɗɫɜəɚɕ ɖɚɜɑ, ɔɘɑɪɥɔɘ ɟɝɞɚɕ-

ɣɔɎɟɪ ɌɖɞɔɎɌɢɔɪ ɝ ɓɌɐɌəɔɑɘ əɌ ȿɀȸ [3].  

ȺɍɚɝəɚɎɌəɔɑɘ ɐɌəəɚɏɚ ɛɚɐɡɚɐɌ ɝ Ɏɧɍɚɜɚɘ ɜɑ-

ɏɔɚəɚɎ ɔəɞɑɜɑɝɌ ɍɧɗɚ ɔ ɞɚ, ɣɞɚ ɜɑɓɟɗɨɞɌɞɧ ASL-

ɔɝɝɗɑɐɚɎɌəɔɕ ɛɜɔ ȭȬ, ɟəɔɎɑɜɝɌɗɨəɚ ɐɑɘɚə-

ɝɞɜɔɜɟɫ ɝəɔɒɑəɔɑ ɚɍɥɑɕ ɛɑɜɠɟɓɔɔ əɌ ɜɌɓəɧɡ 

ɝɞɌɐɔɫɡ, ɛɜɔ ɜɑɏɔɚəɌɗɨəɚɘ ASL-ɌəɌɗɔɓɑ ɎɧɫɎ-

ɗɫɪɞ ɝɎɫɓɨ ɓɌɍɚɗɑɎɌəɔɫ ɝ ɚɐəɚɎɜɑɘɑəəɧɘ ɛɜɔ-

ɝɟɞɝɞɎɔɑɘ ɓɚə ɏɔɛɚɛɑɜɠɟɓɔɔ ɔ ɏɔɛɑɜɠɟɓɔɔ Ɏ 

ɖɚɜɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ [5, 7, 10, 14, 27]. Ȯ əɑ-

ɝɖɚɗɨɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɛɚɗɟɣɑəɧ ɛɚɐɞɎɑɜɒɐɑ-

əɔɫ ɓəɌɣɑəɔɫ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ ɜɌɓɗɔɣɔɕ Ɏ 

ɛɑɜɠɟɓɔɔ ɜɌɓəɧɡ ɜɑɏɔɚəɚɎ əɌɜɟɤɑəɔɕ ɠɟəɖ-

ɢɔɚəɔɜɚɎɌəɔɫ ɝɑɞɑɕ ɔ ɔɡ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ [1, 

19]. Ȼɚɗɟɣɑəəɧɑ əɌɘɔ ɐɌəəɧɑ ɚ ɝɎɫɓɔ ɛɚɎɧɤɑ-

əɔɫ ɖɜɚɎɚɞɚɖɌ Ɏ ɚɢɑəɔɎɌɑɘɧɡ ɜɑɏɔɚəɌɡ ɔəɞɑ-

ɜɑɝɌ c ɞɫɒɑɝɞɨɪ Ɏɝɑɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ȸȼȾ-

ɛɜɔɓəɌɖɚɎ, ɎɖɗɪɣɌɫ Ɍɞɜɚɠɔɪ ɖɚɜɧ, ɛɚɓɎɚɗɫɪɞ 

ɝɐɑɗɌɞɨ ɎɧɎɚɐ ɚ əɑɍɗɌɏɚɛɜɔɫɞəɚɘ ɓəɌɣɑəɔɔ ɏɔ-

ɛɑɜɛɑɜɠɟɓɔɔ Ɏ ȰȷȻɀȶ, ɞɑɘɑəəɚɕ ɔ ɢɔəɏɟɗɫɜ-

əɚɕ ɖɚɜɑ Ɏ ɚɍɑɝɛɑɣɑəɔɔ ȿɀȸ ɛɜɔ ɂȸȬ. ɀɑəɚ-

ɘɑə ɏɔɛɑɜɛɑɜɠɟɓɔɔ ɖɚɜɧ ɛɜɔ ȭȬ ɔɝɝɗɑɐɚɎɌɞɑɗɔ 

ɜɌɝɝɘɌɞɜɔɎɌɪɞ Ɏ ɖɌɣɑɝɞɎɑ ɖɚɘɛɑəɝɌɞɚɜəɚɏɚ 

ɟɝɔɗɔɫ əɌ ɚɞɘɑɣɌɑɘɚɑ ɛɜɔ ȭȬ əɌɜɟɤɑəɔɑ əɑɕ-

ɜɚɎɌɝɖɟɗɫɜəɚɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ [7]. Ȯ əɌɤɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔ ɞɫɒɑɗɚɕ ɂȸȬ ɔɘɑɗɚɝɨ ɝɚɣɑ-

ɞɌəɔɑ ɚɍɥɑɕ əɚɜɘɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ ɔ  ɜɑɏɔɚ-

əɌɗɨəɚɕ ɏɔɛɑɜɛɑɜɠɟɓɔɔ Ɏ ɛɚɖɚɑ Ɏ ɚɍɗɌɝɞɫɡ, 

ɟɣɌɝɞɎɟɪɥɔɡ Ɏ ɚɍɑɝɛɑɣɑəɔɔ ȿɀȸ ɔ  ɔɘɑɪɥɔɡ 

ɔɡ ɎɧɜɌɒɑəəɧɑ əɌɜɟɤɑəɔɫ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɚ-

ɎɌɗɚ ɚ əɑɩɠɠɑɖɞɔɎəɚɝɞɔ ɟɝɔɗɑəɔɫ ɖɜɚɎɚɞɚɖɌ 

ɖɚɜɧ. ȹɌɔɍɚɗɑɑ Ɏɑɜɚɫɞəɧɘ ɚɍɦɫɝəɑəɔɑɘ ɘɚɒɑɞ 

ɍɧɞɨ ɤɟəɞɔɜɟɪɥɔɕ ɖɜɚɎɚɞɚɖ ɣɑɜɑɓ ɖɚɜɚɞɖɔɑ 

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.      ȰɔɌɏɜɌɘɘɧ. 

Ƚɚɚɞəɚɤɑəɔɑ ɘɑɒɐɟ ɓəɌɣɑəɔɫɘɔ CBF Ɏ ɞɑɘɑəəɚɕ ɔ ɢɔəɏɟɗɫɜəɚɕ ɖɚɜɑ ɔ ɚɍɦɑɘɚɘ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ (ɞɑɝɞ 

ȽɛɔɜɘɑəɌ). 

Fig. 5.   Diagrams .  

Correlation between CBF in parietal and cingular cortex, and total gray volume (Spearmanõs rank correlation). 
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Ɍɜɞɑɜɔɚ-Ɏɑəɟɗɫɜəɧɑ ɛɟɞɔ, ɣɞɚ ɝɚɓɐɌɑɞ ɟɝɗɚɎɔɫ 

əɑɩɠɠɑɖɞɔɎəɚɏɚ ɔɓɎɗɑɣɑəɔɫ ɖɔɝɗɚɜɚɐɌ ɔ ɏɗɪ-

ɖɚɓɧ əɌ ɟɜɚɎəɑ ɖɌɛɔɗɗɫɜɚɎ ɔ ɣɞɚ ɘɚɒɑɞ ɚɍɦɫɝ-

əɔɞɨ ɛɚɗɟɣɑəəɟɪ ɝɎɫɓɨ ɏɔɛɑɜɛɑɜɠɟɓɔɔ ɝ Ɍɞɜɚ-

ɠɔɑɕ ɖɚɜɧ. ȿɣɌɝɞɔɑ ɐɌəəɚɏɚ ɘɑɡɌəɔɓɘɌ Ɏ ɜɌɓ-

Ɏɔɞɔɔ ȶȼ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ L. Ostergaard ɔ ɝɚ-

ɌɎɞɚɜɌɘɔ (2016), ɔ ɚɍɚɓəɌɣɑəɚ ɖɌɖ ɖɌɛɔɗɗɫɜəɌɫ 

ɐɔɝɠɟəɖɢɔɫ [18].   ȸɧ ɛɜɑɐɛɚɗɌɏɌɑɘ, ɣɞɚ 

əɌɔɍɚɗɑɑ Ɏɑɜɚɫɞəɧɘɔ ɛɜɔɣɔəɌɘɔ ɐɗɫ ɤɟəɞɔ-

ɜɟɪɥɑɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɖɚɜɑ ɘɚɒɑɞ ɍɧɞɨ Ɏɧɝɚɖɚɑ 

ɝɚɛɜɚɞɔɎɗɑəɔɑ ɔɓɘɑəɑəəɧɡ ɘɑɗɖɔɡ ɝɚɝɟɐɚɎ ɍɑ-

ɗɚɏɚ ɎɑɥɑɝɞɎɌ ɝ ɍɑɐəɚɕ ɝɑɞɨɪ ɌəɌɝɞɚɘɚɓɚɎ ɔ ɑɑ 

ɜɌɓɎɑɞɎɗɑəəɚɝɞɨ Ɏ ɖɚɜɑ, ɣɞɚ Ɏ ɟɝɗɚɎɔɫɡ Ɏɧɝɚɖɔɡ 

ɛɟɗɨɝɌɞɔɎəɧɡ ɝɎɚɕɝɞɎ ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ 

ɛɜɔ ɂȸȬ ɝɛɚɝɚɍɝɞɎɟɑɞ ɚɍɦɑɘəɚɘɟ ɛɑɜɑɜɌɝɛɜɑ-

ɐɑɗɑəɔɪ ɖɜɚɎɚɞɚɖɌ. ȼɌəɑɑ əɌɘɔ ɍɧɗɌ ɛɚɖɌɓɌəɌ 

ɝɎɫɓɨ Ɏɧɝɚɖɚɏɚ ɔəɐɑɖɝɌ ɛɟɗɨɝɌɢɔɔ ɍɜɌɡɔɢɑ-

ɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɝ ɞɫɒɑɝɞɨɪ ȶȼ ɛɜɔ ɂȸȬ [2].  

ȻɚɐɞɎɑɜɒɐɑəɔɑɘ ɐɌəəɚɕ ɛɜɔəɢɔɛɔɌɗɨəɚɕ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɫ ɖɜɚɎɚɞɚɖɌ ɘɚɏɟɞ 

ɝɗɟɒɔɞɨ ɜɑɓɟɗɨɞɌɞɧ əɑɐɌɎəɑɏɚ 4D-flow ȸȼȾ-

ɔɝɝɗɑɐɚɎɌəɔɫ  L.A. Rivera-Rivera ɔ ɝɚɌɎɞɚɜɚɎ 

(2017), ɛɚɖɌɓɌɎɤɔɡ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȭȬ əɌ 60% 

ɍɚɗɑɑ ɍɧɝɞɜɟɪ ɛɑɜɑɐɌɣɟ ɛɔɖɚɎɚɏɚ ɛɚɞɚɖɌ ɝɚ 

ɝɜɑɐəɑɕ ɘɚɓɏɚɎɚɕ Ɍɜɞɑɜɔɔ əɌ Ɏɑɜɡəɔɕ ɝɌɏɔɞ-

ɞɌɗɨəɧɕ ɝɔəɟɝ, ɣɞɚ ɍɧɗɚ ɝɎɫɓɌəɚ ɝ ɎɚɓɜɌɝɞɌɪ-

ɥɔɘ ɛɚɎɧɤɑəɔɑɘ ɔəɐɑɖɝɌ ɌɜɞɑɜɔɌɗɨəɚɕ ɛɟɗɨ-

ɝɌɢɔɔ Ɏɚ Ɏəɟɞɜɑəəɑɕ ɝɚəəɚɕ ɔ ɝɜɑɐəɑɕ ɘɚɓɏɚ-

Ɏɚɕ Ɍɜɞɑɜɔɕ [23].   

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɚɍɦɑɘəɚɏɚ ɛɑɜɑɜɌɝ-

ɛɜɑɐɑɗɑəɔɫ ɖɜɚɎɚɞɚɖɌ ɔ ɘɑɡɌəɔɓɘɌ ɖɌɛɔɗɗɫɜ-

əɚɕ ɐɔɝɠɟəɖɢɔɔ ɚɍɟɝɗɌɎɗɔɎɌɪɞ ɢɑɗɑɝɚɚɍɜɌɓ-

əɚɝɞɨ ɟɞɚɣəɑəɔɫ ɝɎɫɓɔ ɜɑɏɔɚəɌɜəɚɕ ɏɔɛɑɜɛɑɜ-

ɠɟɓɔɔ Ɏ ɚɍɗɌɝɞɫɡ, ɚɍɑɝɛɑɣɔɎɌɪɥɔɡ ɟɛɜɌɎɗɫɪ-

ɥɔɑ ɠɟəɖɢɔɔ ɘɚɓɏɌ, ɝ ɞɫɒɑɝɞɨɪ ɖɚɏəɔɞɔɎəɧɡ 

ɜɌɝɝɞɜɚɕɝɞɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɂȸȬ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȻȺ ȰȬȹȹɇȸ ȸȿȷɈȾȴȽȻȴȼȬȷɈȹȺȵ ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ 

 

ȻɌɎɗɚɎɌ Ⱥ.Ɋ.1, ȽɑɜɚɎɌ ȹ.Ƚ.1, ȰɌɎɧɐɚɎ Ȱ.Ȯ.2 

 
ɑɗɨ. ȽɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɞɔɣɑɝɖɔ-

ɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, ɜɌɓɜɌɍɚɞɖɌ ɘɑ-

ɞɚɐɔɖ ɐɗɫ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɚɕ ɚɜɍɔɞɧ ɝ ɢɑɗɨɪ ɛɚɗɟɣɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ ɔ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ.      

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ƚ 2014 ɛɚ 2018 ɏɚɐɧ Ɏ ɖɗɔəɔɖɑ ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸȯȸȿ 

ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ) ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 107 

ɛɌɢɔɑəɞɚɎ (100%) ɝ ɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. Ȼɜɔ ɏɚɝɛɔ-

ɞɌɗɔɓɌɢɔɔ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ (n=107; 100%) ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ Ɏ 

ɞɑɣɑəɔɑ 24-48 ɣɌɝɚɎ ɚɞ ɛɚɝɞɟɛɗɑəɔɫ.  

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ) ɛɜɚɎɚɐɔɗɌɝɨ ɛɌɢɔɑəɞɟ əɌ 

ɌɛɛɌɜɌɞɑ Aquilion One 640 (Canon, Japan) Ɏ ɚɍɦɬɘəɚɘ ɜɑɒɔɘɑ, ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 

ɘɘ, Ɏ ɜɑɒɔɘɑ ɖɚɝɞəɚɕ ɔ ɘɫɏɖɚɞɖɌəəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ. ȴɝɝɗɑɐɚɎɌəɔɑ ɐɚɛɚɗəɫɗɚɝɨ 

ɘɟɗɨɞɔɛɗɌəɌɜəɧɘɔ ɔ ɞɜɑɡɘɑɜəɧɘɔ ɜɑɖɚəɝɞɜɟɖɢɔɫɘɔ. Ȱɗɫ ɛɚɝɗɑɐɟɪɥɑɕ ɚɍɜɌɍɚɞɖɔ ȶȾ 

ɐɌəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɜɌɍɚɣɌɫ ɝɞɌəɢɔɫ çVitreaè.  

ȼɑɓɟɗɨɞɌɞɧ. ȿ 51 ɛɌɢɔɑəɞɌ (48%) ɚɍɦɬɘ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɚɜɍɔɞɧ ɟɎɑɗɔɣɑə əɑ 

ɍɧɗ. ȿ 35 ɛɌɢɔɑəɞɚɎ (33%) ɟɎɑɗɔɣɑəɔɑ ɚɍɦɬɘɌ ɚɜɍɔɞɧ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɛɜɔ ɎɔɓɟɌɗɨəɚɕ 

ɚɢɑəɖɑ ɔ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɔ ɜɌɝɣɬɞɌ ɛɚ ɐɌəəɧɘ ȸȽȶȾ. Ȯ 21 

ɝɗɟɣɌɑ (19%) ɛɜɔ ɎɔɓɟɌɗɨəɚɕ ɚɢɑəɖɑ ȸȽȶȾ ɔɓɘɑəɑəɔɕ ɚɍɦɬɘɌ ɚɜɍɔɞɧ əɑ əɌɍɗɪɐɌɗɔ, 

ɚɐəɌɖɚ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɘɑɞɚɐɔɖɔ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ɍɧɗɚ ɎɧɫɎɗɑəɚ 

ɟɎɑɗɔɣɑəɔɑ ɚɍɦɬɘɚɎ ɍɚɗɑɑ ɖɜɔɞɔɣɑɝɖɚɏɚ ɓəɌɣɑəɔɫ ð 2 ɘɗ.        

Ⱦɔɛ ɐɑɠɑɖɞɌ ɍɧɗ ɚɛɜɑɐɑɗɑə əɌ ɚɝəɚɎɌəɔɔ ɜɌɓɜɌɍɚɞɌəəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ, ɟɣɔ-

ɞɧɎɌɪɥɑɕ ɓəɌɣɑəɔɫ ɚɍɦɬɘɚɎ ɔ ɛɗɚɥɌɐɑɕ ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ. ȸɌɗɧɕ ɐɑ-

ɠɑɖɞ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɚɛɜɑɐɑɗɫɗɝɫ ɟ 18 ɛɌɢɔɑəɞɚɎ (17%), ɝɜɑɐəɔɕ ð ɟ 31 ɛɌɢɔɑə-

ɞɌ (29%), ɍɚɗɨɤɚɕ ð ɟ 38 ɛɌɢɔɑəɞɚɎ (35%), ɞɚɞɌɗɨəɧɕ ð ɟ 20 ɛɌɢɔɑəɞɚɎ (19%).  

 ȴɓ 107 ɛɌɢɔɑəɞɚɎ Ɏ 26 ɝɗɟɣɌɫɡ (24%) ɎɔɓɟɌɗɨəɚ ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɚɛɜɑɐɑɗɫɗɚɝɨ 

ɝɘɑɥɑəɔɑ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ, ɣɞɚ ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ ɘɑɞɚɐɔɖɚɕ ɜɌɝɣɑɞɌ. ȱɥɑ ɟ 9 ɛɌɢɔɑə-

ɞɚɎ (8,1%) ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɔ ɜɌɝɣɬɞɌ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɜɔɓəɌɖɔ 

ɩəɚɠɞɌɗɨɘɌ, ɣɞɚ əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɚɝɨ ɛɜɔ ɝɞɌəɐɌɜɞəɚɕ ɚɍɜɌɍɚɞɖɑ ɐɌəəɧɡ ȸȽȶȾ. Ȯ ɚɐ-

əɚɘ ɝɗɟɣɌɑ (0,9%) ɎɔɓɟɌɗɨəɚ ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɍɧɗɚ ɛɚɐɚɓɜɑəɔɑ əɌ əɌɗɔɣɔɑ ɩəɚɠɞɌɗɨɘɌ, 

ɣɞɚ əɑ ɛɚɐɞɎɑɜɐɔɗɚɝɨ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɚɕ. Ȯ ɚɝɞɌɗɨəɧɡ ɝɗɟɣɌɫɡ (n=71; 66%) ɛɜɔ-

ɓəɌɖɔ ɩəɚɠɞɌɗɨɘɌ əɑ ɚɛɜɑɐɑɗɫɗɔɝɨ əɔ ɎɔɓɟɌɗɨəɚ ɛɚ ɐɌəəɧɘ ȸȽȶȾ, əɔ ɝ ɛɜɔɘɑəɑəɔɑɘ 

ɘɑɞɚɐɔɖɔ ɜɌɝɣɬɞɌ. 

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ (n=60; 56%) ɟ ɛɌɢɔɑəɞɚɎ ɚɛɜɑɐɑɗɫɗɔ ȶȾ-ɛɜɔɓəɌɖɌɡ ɚɞɬɖɌ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ, ɟ 28 ɛɌɢɔɑəɞɚɎ (27%) ɛɌɢɔɑəɞɚɎ ɎɧɫɎɔɗɔ ɛɜɔɓəɌɖɔ  Ɍɞɜɚɠɔɔ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ, ɟ 10 ɛɌɢɔɑəɞɚɎ (9%) ɛɌɢɔɑəɞɚɎ ð ɏɑɘɌɞɚɘɌ Ɏ ɚɍɗɌɝɞɔ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɚɜɍɔɞɧ, ɟ 9 ɛɌɢɔɑəɞɚɎ  (8%) ɛɌɢɔɑəɞɚɎ ð ɛɗɚɞəɚɝɞɨ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ əɑ 

ɍɧɗɌ ɔɓɘɑəɑəɌ.     

ȮɧɎɚɐ. ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɘɔ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȼɌɓɜɌɍɚɞɌəəɧɑ ɘɑɞɚɐɔɖɔ ɔɓɘɑɜɑəɔɫ ɚɍɦɬɘɚɎ ɚɜɍɔɞ, ɚɢɑəɖɔ ɐɑɠɑɖ-

ɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, ɛɚɗɚɒɑəɔɫ ɏɗɌɓəɧɡ ɫɍɗɚɖ ɔ ɝɚɝɞɚɫəɔɫ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞ 

ɛɚɓɎɚɗɫɪɞ ɛɚɗɟɣɔɞɨ ɐɚɛɚɗəɔɞɑɗɨəɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɚɝɞɚɫəɔɔ ɛɌɢɔ-

ɑəɞɌ ɔ ɚɝɟɥɑɝɞɎɔɞɨ ɛɜɚɎɑɐɑəɔɑ ɛɑɜɝɚəɌɗɔɓɔɜɚɎɌəəɚɏɚ ɛɚɐɡɚɐɌ ɖ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘɟ 

ɛɗɌəɔɜɚɎɌəɔɪ ɟ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ ɝ ɞɜɌɎɘɚɕ ɚɜɍɔɞɧ. 
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MODERN APPROACHES TO MIDFACE TRAUMA DIAGNOSTICS  

ACCORDING TO MSCT DATA   

 

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

urpose.  Improving radiology diagnostics in patients with traumatic madface inj u-

ries, developing methods for postprocessing of multispiral computed tomography 

(MSCT) data in patients with orbital injury i n order to obtain additional diagnostic 

information and choose treatment tactics for patients.  

Materials and methods.  From 2014 to 2018 in Sechenov University 107 patients 

(100%) with traumatic midface injuries were examined. During hospitalization all pat ients 

(n=107; 100%) underwent diagnostic examination  within 24 -48 hours from admission.  

Multislice computed tomography was performed using Aquilion One 640 (Canon, Japan) 

scanner, in a volume mode, with a slice thickness of 0.5 mm, with bone and soft tiss ue r e-

constructions. The study was complemented by multiplanar and three -dimensional reco n-

structions. For the subsequent processing of CT data, the òVitreaó workstation was used. 

Results. In 51 patients (48%), the volume of the injured orbit was not increas ed. In 

35 patients (33%), an increase in orbit volume was detected by visual assessment and using 

the developed calculation method according to MSCT data. In 21 cases (19%), no visual 

changes in the orbit were observed during the visual assessment of MSCT,  however, using 

an additional data processing technique, an increase in volumes of a more critical value was 

revealed ð 2 ml.  

The type of defect was determined on the basis of the developed classification, taking 

into account the values of the volumes and  areas of inferior orbital wall defects. Small defect 

of the lower wall of the orbit was determined in 18 patients (17%), medium ð in 31 patients 

(29%), large ð in 38 patients (35%), total ð in 20 patients (19%).  

Out of 107 patients in 26 cases (24%), the  globe displacement was visually dete r-

mined according to MSCT, which was confirmed by the calculation method. Another 9 p a-

tients (8.1%) using the developed calculation method showed signs of enophthalmos, which 

was not visualized with standard processing o f MSCT data. In one case (0.9%) visually, a c-

cording to MSCT, there was a suspicion of the presence of enophthalmos, which was not 

confirmed by the developed technique. In other cases (n=71; 66%), signs of enophthalmos 

were not d etermined either visually ac cording to MSCT, or using the calculation method.  

In the majority of cases (n = 60; 56%), CT -signs of orbital edema of soft tissues were 

determined in patients, signs of atrophy of soft orbital tissues were detected in 28 patients 

(27%), in 10 patients (9 %) of patients - hematoma in the soft orbital tissues, in 9 patients 

(8%) patients ð the density of the soft orbital tissues was not changed.    

Conclusion.  MSCT is the method of choice for examining patients with injuries of 

the middle zone of the face. T he developed methods for measuring orbit volumes, assessing 

defects in the lower wall of the orbit, the position of the eyeballs, and the condition of the 

soft tissues of the orbits provide additional diagnostic information about the patientõs condi-

tion an d a personalized approach to preoperative planning for e ach patient with orbital inj u-

ry .  

 

 Keywords: orbital trauma, multispiral computed tomography, orbital volume, inferior 

orbital wall defect.   
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Ɍ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɛɜɚɍɗɑɘɌ ɞɜɌɎ-

ɘɌɞɔɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɕ ɝɜɑɐəɑɕ 

ɓɚəɧ ɗɔɢɌ ɚɝɞɌɑɞɝɫ ɖɜɌɕəɑ ɌɖɞɟɌɗɨ-

əɚɕ. Ȼɚ ɐɌəəɧɘ ȮȺȳ, ɖɚɗɔɣɑɝɞɎɚ 

ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɕ Ɏɝɑ 

ɑɥɑ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɔ Ɏ 2015 ɏɚɐɟ ɛɚɣɞɔ 5 ɘɔɗ-

ɗɔɚəɚɎ ɣɑɗɚɎɑɖ ɛɚɗɟɣɔɗɔ ɝɘɑɜɞɑɗɨəɧɑ ɞɜɌɎɘɧ 

[1-4, 6, 8 , 12]. Ȼɚ ɐɌəəɧɘ ɝɞɌɞɔɝɞɔɖɔ əɌ ɐɚɗɪ 

ɛɑɜɑɗɚɘɚɎ ɣɑɜɑɛɌ ɔ Ɏəɟɞɜɔɣɑɜɑɛəɧɡ ɞɜɌɎɘ 

ɛɜɔɡɚɐɔɞɝɫ 5,1% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ Ɏɝɑɡ ɓɌɜɑɏɔ-

ɝɞɜɔɜɚɎɌəəɧɡ ɞɜɌɎɘ ɝɚɏɗɌɝəɚ ɛɚɖɌɓɌɞɑɗɫɘ 

ɞɜɌɎɘ ɔ ɚɞɜɌɎɗɑəɔɕ ɔ ɐɜɟɏɔɡ əɑɝɣɌɝɞəɧɡ ɝɗɟ-

ɣɌɑɎ ɝɜɑɐɔ Ɏɓɜɚɝɗɚɏɚ əɌɝɑɗɑəɔɫ Ɏ 2009 ɏɚɐɟ [2, 

3]. Ȯ ɝɞɜɟɖɞɟɜɑ ɚɍɥɑɏɚ ɞɜɌɎɘɌɞɔɓɘɌ 1,7% ɓɌəɔ-

ɘɌɪɞ ɞɜɌɎɘɧ ɏɗɌɓɌ ɔ ɚɜɍɔɞɧ [2, 3, 5-8].   

ȾɜɌɎɘɌ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ ɝɚɝɞɌɎɗɫɑɞ 

ɐɚ 40% ɚɞ Ɏɝɑɏɚ ɝɛɔɝɖɌ ɍɚɗɑɓəɑɕ ɟ ɛɌɢɔɑəɞɚɎ, 

ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ ɐɗɫ ɗɑɣɑəɔɫ Ɏ ɚɞɐɑɗɑəɔɫ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ, ɔ ɝɚɝɞɌɎɗɫɑɞ ɛɚɣɞɔ 

21% ɚɞ Ɏɝɑɏɚ ɣɔɝɗɌ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ɞɜɌɎɘɌɘɔ, 

əɌɡɚɐɫɥɔɡɝɫ Ɏ ɝɞɌɢɔɚəɌɜɌɡ ɗɑɣɑɍəɧɡ ɟɣɜɑ-

ɒɐɑəɔɕ [8, 10, 11]. 

Ȯ ɝɎɫɓɔ ɝ ɛɚɝɞɚɫəəɧɘ ɞɑɡəɔɣɑɝɖɔɘ ɜɌɓ-

Ɏɔɞɔɑɘ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɎɌɒəɟɪ ɜɚɗɨ ɛɜɔ-

ɚɍɜɑɞɌɑɞ ɜɌɓɜɌɍɚɞɖɌ ɘɑɞɚɐɚɎ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌə-

əɚɕ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ, Ɏ ɣɌɝɞəɚɝɞɔ ɔɓɘɑ-

ɜɑəɔɑ ɜɌɓɘɑɜɚɎ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɐɑɠɑɖɞɚɎ 

əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, ɐɗɫ ɛɚɗɟɣɑəɔɫ ɐɚɛɚɗ-

əɔɞɑɗɨəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ [6, 7, 

12]. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɐɌəəɧɡ ɘɑɞɚɐɔɖ ɛɜɑɐɚɝɞɌɎ-

ɗɫɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɗɑɣɌɥɑɘɟ ɎɜɌɣɟ ɎɧɍɜɌɞɨ ɞɌɖ-

ɞɔɖɟ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɌ, ɝɛɗɌəɔɜɚɎɌɞɨ ɡɚɐ ɚɛɑ-

ɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɣɞɚ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ 

ɛɚɓɎɚɗɔɞ ɛɚɎɧɝɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔ ɖɌɣɑɝɞɎɚ 

ɗɑɣɑəɔɫ ɔ ɜɑɌɍɔɗɔɞɌɢɔɔ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɛɌ-

ɢɔɑəɞɚɎ [3, 9, 10, 13].    

ɂɑɗɨ.  

ȽɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɛɚɎɜɑɒɐɑəɔɫ-

ɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, 

ɜɌɓɜɌɍɚɞɖɌ ɘɑɞɚɐɔɖ ɐɗɫ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɚɕ ɚɜɍɔɞɧ ɝ ɢɑɗɨɪ ɛɚɗɟɣɑəɔɫ 

ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ 

ɔ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ.     

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ƚ 2014 ɛɚ 2018 ɏɚɐɧ Ɏ ɖɗɔəɔɖɑ ɀȯȬȺȿ ȮȺ 

ȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸɔəɓɐɜɌɎɌ 

ȼɚɝɝɔɔ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ) ɍɧɗɚ ɚɍɝɗɑ-

ɐɚɎɌəɚ 107 ɛɌɢɔɑəɞɚɎ (100%) ɝ ɞɜɌɎɘɌɞɔɣɑɝɖɔ-

ɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. Ƚɜɑɐɔ 

ɛɌɢɔɑəɞɚɎ (n=107; 100%) ɚɞɘɑɣɌɗɚɝɨ ɛɜɑɚɍɗɌ-

ɐɌəɔɑ ɗɔɢ ɘɟɒɝɖɚɏɚ ɛɚɗɌ (n=91; 85%) əɌɐ ɒɑə-

ɝɖɔɘ (n=16; 15%).  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ (n=107; 100%), ɛɚɝɞɟ-

ɛɔɎɤɔɘ əɌ ɚɍɝɗɑɐɚɎɌəɔɑ, ɍɧɗ Ɏɧɛɚɗəɑə ɝɍɚɜ 

ɒɌɗɚɍ ɔ ɌəɌɘəɑɓɌ, ɖɗɔəɔɣɑɝɖɔɕ ɚɝɘɚɞɜ ɎɜɌɣɚɘ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɘ ɡɔɜɟɜɏɚɘ ɔ ɎɜɌɣɚɘ ɚɠɞɌɗɨ-

ɘɚɗɚɏɚɘ, Ɍ ɞɌɖɒɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɝ ɛɜɔɘɑəɑəɔɑɘ 

ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

Ȼɜɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ 

(n=107; 100%) ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ 

ɛɜɚɎɚɐɔɗɔ Ɏ ɞɑɣɑəɔɑ 24-48 ɣɌɝɚɎ ɚɞ ɛɚɝɞɟɛɗɑ-

əɔɫ. ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȽȶȾ) ɛɜɚɎɚɐɔɗɔ əɌ ɌɛɛɌɜɌɞɑ Aquilion 

One 640 (Canon, Japan) Ɏ ɚɍɦɬɘəɚɘ ɜɑɒɔɘɑ, ɝ 

ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 ɘɘ, Ɏ ɜɑɒɔɘɑ ɖɚɝɞəɚɕ ɔ 

ɘɫɏɖɚɞɖɌəəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ. ȴɝɝɗɑɐɚɎɌəɔɑ 

ɐɚɛɚɗəɫɗɔ ɘɟɗɨɞɔɛɗɌəɌɜəɧɘɔ ɔ ɞɜɑɡɘɑɜəɧɘɔ 

ɜɑɖɚəɝɞɜɟɖɢɔɫɘɔ. Ȱɗɫ ɛɚɝɗɑɐɟɪɥɑɕ ɚɍɜɌɍɚɞɖɔ 

ȶȾ ɐɌəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɔ ɜɌɍɚɣɟɪ ɝɞɌəɢɔɪ 

çVitreaè.  

ȻɌɢɔɑəɞɚɎ ɟɖɗɌɐɧɎɌɗɔ əɌ ɐɑɖɟ ɝɞɚɗɌ ɞɚ-

ɘɚɏɜɌɠɌ Ɏ ɛɚɗɚɒɑəɔɔ ɗɑɒɌ əɌ ɝɛɔəɑ. ȯɚɗɚɎɟ 

ɛɌɢɔɑəɞɌ ɛɜɑɐɎɌɜɔɞɑɗɨəɚ ɚɝɎɚɍɚɒɐɌɗɔ ɚɞ Ɏɝɑɡ 

ɝɦɬɘəɧɡ ɘɑɞɌɗɗɔɣɑɝɖɔɡ ɩɗɑɘɑəɞɚɎ ɔ ɜɚɎəɚ 

ɟɖɗɌɐɧɎɌɗɔ əɌ ɛɚɐɏɚɗɚɎəɔɖ. Ȯɓɏɗɫɐ ɛɌɢɔɑəɞɌ 

ɛɜɚɝɔɗɔ ɠɔɖɝɔɜɚɎɌɞɨ ɢɑəɞɜɌɗɨəɚ. ȴɝɛɚɗɨɓɚɎɌ-

ɗɔ ɗɌɓɑɜəɧɑ ɘɑɞɖɔ ɐɗɫ ɞɚɣəɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɚɍ-

ɗɌɝɞɔ ɝɖɌəɔɜɚɎɌəɔɫ. Ȱɗɫ ɜɌɓɘɑɞɖɔ ɚɍɗɌɝɞɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔ ɞɚɛɚɏɜɌɘɘɟ. ȾɚɘɚɏɜɌ-

ɠɔɜɚɎɌəɔɑ əɌɣɔəɌɗɔ ɚɞ Ɏɑɜɡəɑɕ ɞɚɣɖɔ ɣɑɜɑɛɌ 

ɐɚ əɔɒəɑɕ ɏɜɌəɔɢɧ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ. Ⱦɚ-

ɘɚɏɜɌɠɔɜɚɎɌəɔɑ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɛɜɚɎɚɐɔɗɔ Ɏ 

ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 ɘɘ 

ɝ ɛɜɔɘɑəɑəɔɑɘ ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ ɖɚɝɞəɚɘ ɔ 

ɘɫɏɖɚɞɖɌəəɚɘ ɜɑɒɔɘɌɡ.  

ȸȽȶȾ ɛɜɔɘɑəɫɗɔ ɐɗɫ ɐɑɞɌɗɨəɚɕ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɖɚɝɞəɧɡ ɔ 

ɘɫɏɖɚɞɖɌəəɧɡ ɝɞɜɟɖɞɟɜ. Ȯ ɜɌɘɖɌɡ ɛɜɑɐɚɛɑɜɌ-

ɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ Ɏ Ɍɗɏɚɜɔɞɘ ɌəɌɗɔɓɌ 

ȸȽȶȾ-ɐɌəəɧɡ Ɏɡɚɐɔɗɔ: ɚɢɑəɖɌ ɔɓɘɑəɑəɔɕ ɚɍɦ-

ɬɘɚɎ ɚɜɍɔɞ ɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, ɌəɌɗɔɓ ɐɑ-

ɠɑɖɞɚɎ ɝɞɑəɚɖ ɚɜɍɔɞ, ɚɢɑəɖɌ ɔɓɘɑəɑəɔɕ ɛɚɗɚ-

ɒɑəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ. 

ȸɑɞɚɐɔɖɌ ɔɓɘɑɜɑəɔɫ ɚɍɦɬɘɚɎ ɚɜɍɔɞ. 

Ȯɝɑɘ 107 ɛɌɢɔɑəɞɌɘ (100%) əɌ ɐɚ- ɔ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɌɡ Ɏɧɛɚɗəɫɗɔ ɐɚɛɚɗəɔ-

ɞɑɗɨəɟɪ ɚɍɜɌɍɚɞɖɟ ɐɌəəɧɡ ȸȽȶȾ ɝ ɛɚɘɚɥɨɪ 

ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ 

çVitreaè.   

Ȼɚɝɗɑ ɝɖɌəɔɜɚɎɌəɔɫ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ 

ɚɛɜɑɐɑɗɫɗɔ ɖɚɝɞəɧɑ ɏɜɌəɔɢɧ ɚɜɍɔɞ, ɛɚ ɖɚɞɚ-

ɜɧɘ ɛɜɚɡɚɐɔɗɌ ɘɌɜɖɔɜɚɎɖɌ ɝɞɑəɚɖ ɚɜɍɔɞ. ȹɑ-

ɚɍɡɚɐɔɘɧɘ ɟɝɗɚɎɔɑɘ ɛɜɌɎɔɗɨəɚɏɚ Ɏɧɛɚɗəɑəɔɫ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɌɝɨ ɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɖɚɝɞ-

əɧɡ ɏɜɌəɔɢ ɐɗɫ ɚɍɑɔɡ ɚɜɍɔɞ. Ȱɗɫ ɩɞɚɏɚ əɑɚɍɡɚ-

ɐɔɘɚ ɍɧɗɚ ɛɜɚɎɑɝɞɔ ɗɔəɔɪ ɣɑɜɑɓ Ɏɝɪ ɐɗɔəɟ ɚɜ-

ɍɔɞɧ ɔ ɛɑɜɛɑəɐɔɖɟɗɫɜ ɖ ɑɑ ɐɗɔəɑ ɐɗɫ ɚɛɜɑɐɑɗɑ-

əɔɫ əɌɜɟɒəɚɕ ɏɜɌəɔɢɧ ɘɌɜɖɔɜɚɎɖɔ. 

ȹɌ ɖɌɒɐɚɘ ɌɖɝɔɌɗɨəɚɘ ɝɜɑɓɑ ɛɜɚɎɚɐɔɗɔ 

ɘɌɜɖɔɜɚɎɖɟ Ɏɝɑɡ ɖɚɝɞəɧɡ ɏɜɌəɔɢ ɚɜɍɔɞ, əɌɣɔ-

əɌɫ ɝ Ɏɑɜɡəɑɕ ɝɞɑəɖɔ ɐɚ ɟɜɚɎəɫ ɐəɌ ɚɜɍɔɞɧ. 

Ȱɗɫ ɞɚɣəɚɝɞɔ ɔɓɘɑɜɑəɔɫ ɣɑɞɖɚ ɝɚɍɗɪɐɌɗɔ ɖɚɝɞ-

əɧɑ ɏɜɌəɔɢɧ ɔ ɟɣɔɞɧɎɌɗɔ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɎɌ-

ɜɔɌɢɔɔ ɝɞɜɚɑəɔɫ. 

ȻɌɢɔɑəɞɟ ɛɚɎɞɚɜəɚ ɛɜɚɎɚɐɔɗɔ ɚɍɜɌɍɚɞɖɟ 

ɐɌəəɧɡ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚɕ 

ɚɛɑɜɌɢɔɔ.   Ȼɚɝɗɑ   ɔɓɘɑɜɑəɔɫ   ɚɍɦɑɘɚɎ   ɚɜɍɔɞ  

ȹ 
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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 ɐ (Fig. 1 e) 

 

ȼɔɝ. 1 ɑ (Fig. 1 f) 

ȼɔɝ. 1.     ȸȽȶȾ. ȺɍɜɌɍɚɞɖɌ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɐɗɫ ɔɓɘɑɜɑəɔɫ ɚɍɦɬɘɚɎ ɚɜɍɔɞɧ.   

Ɍ ð ɌɖɝɔɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɛɜɚɎɑɐɑəɔɑ ɗɔəɔɔ ɣɑɜɑɓ Ɏɝɪ ɐɗɔəɟ ɚɜɍɔɞɧ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ) ɔ ɛɑɜɛɑəɐɔɖɟ-

ɗɫɜ ɖ ɑɑ ɐɗɔəɑ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ) ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ əɌɜɟɒəɚɕ ɏɜɌəɔɢɧ ɘɌɜɖɔɜɚɎɖɔ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɔɘɘɑɞɜɔɣ-

əɚɝɞɨ ɖɚɝɞəɧɡ ɏɜɌəɔɢ ɐɗɫ ɚɍɑɔɡ ɚɜɍɔɞ,  ɍ, Ɏ ð ɌɖɝɔɌɗɨəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ, ɘɌɜɖɔɜɚɎɖɌ Ɏɝɑɡ ɖɚɝɞəɧɡ ɏɜɌəɔɢ 

ɚɜɍɔɞɧ əɌ ɖɌɒɐɚɘ ɌɖɝɔɌɗɨəɚɘ ɝɜɑɓɑ əɌɣɔəɌɫ ɝ Ɏɑɜɡəɑɕ ɝɞɑəɖɔ ɐɚ ɟɜɚɎəɫ ɐəɌ ɚɜɍɔɞɧ ɝ ɟɣɬɞɚɘ ɖɚɝɞəɧɡ ɏɜɌ-

əɔɢ ɔ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɎɌɜɔɌɢɔɔ ɝɞɜɚɑəɔɫ, ɏ ð 3D ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɘɌɜɖɔɜɚɎɖɌ ɖɚɝɞəɧɡ ɏɜɌəɔɢ ɚɜɍɔɞɧ, ɐ, ɑ - 

3D ɜɑɖɚəɝɞɜɟɖɢɔɔ, ɝɜɌɎəɑəɔɑ ɚɍɦɬɘɚɎ ɛɜɌɎɚɕ ɔ ɗɑɎɚɕ ɚɜɍɔɞɧ.  

Fig. 1.   MSCT. Axial images,  postprocessing for measuring orbit volumes.  

a - axial reconstruction, drawing a line through the entire length of the orbit (red arrow) and perpendicular to its 

length (white arrow) to determine the outer border of the marking to determine the symmetry of  the bone borders 

for both orbits,  b, c  - axial reconstructions, marking of all bone boundaries of the orbit on each axial section, star t-

ing from the upper wall to the level of the bottom of the orbit, taking into account bone borders and anatomical 

struct ural variations,  d - 3D reconstruction, marking of the bone borders of the orbit,  e, f  - 3D reconstruction, 

comparison of volumes of the right and left orbits.  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 c ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

ȼɔɝ. 2.      ȸȽȶȾ. a ð ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɍ  ð ɖɚɜɚəɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, Ɏ ð ɖɚɜɚəɌɗɨəɌɫ 

ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɏ ð ɌɖɝɔɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȺɍɜɌɍɚɞɖɌ ɔɓɚɍɜɌɒɑəɔɕ ɐɗɫ ɔɓɘɑɜɑəɔɫ ɚɍɦɬɘɌ ɔ ɛɗɚɥɌɐɔ ɐɑɠɑɖɞɌ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɔ ɘɌɜɖɔɜɚɎɖɌ 

ɏɜɌəɔɢ ɐɑɠɑɖɞɌ əɌ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɫɡ. 

Fig. 2.   MSCT. a - sagittal reconstruction, b - coronal reconstruction, c - coronal reconstruction, d  - axial 

reconstruction.  

Image processing for measu ring the volume and defect area of the lower orbital wall and marking the borders of 

the defect on multiplanar reconstructions.  

ȾɌɍɗɔɢɌ ʈ1.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɛɗɚɥɌɐɔ ɔ ɚɍɦɬɘɌ 

ʊʠʧ ʜʝʬʝʢʪʘ ʥʠʞʥʝʡ 

ʩʪʝʥʢʠ ʦʨʙʠ
  r

ɿʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʠ ʦʙʲʸʤʘ ʜʝ-

ʬʝʢʪʘ ʥʠʞʥʝʡ ʩʪʝʥʢʠ ʦʨʙʠʪ r

ɿʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʠ ʦʙʲʸʤʘ ʜʝʬʝʢʪʘ 

ʥʠʞʥʝʡ ʩʪʝʥʢʠ ʦʨʙʠʪ r

ʄʘʣʳʡ ʜʦ 54 ʤʤ
2 
ʚʢʣʶʯʠʪʝʣʴʥʦ ʜʦ 105 ʤʤ

3
 ʚʢʣʶʯʠʪʝʣʴʥʦ 

ʉʨʝʜʥʠʡ ʦʪ 54 ʤʤ
2
 ʜʦ 117,2 ʤʤ

2 
ʦʪ 105 ʤʤ

3
 ʜʦ 201,4 ʤʤ

3 

ɹʦʣʴʰʦʡ ʠʣʠ ʪʦʪʘʣʥɹʳʡ 117,3 ʤʤ
2
 ʠ
ʙʦʣʝʝ  201,5 ʤʤ

3
 ʠ ʙʦʣʝʝ 
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ɝɜɌɎəɔɎɌɗɔ ɛɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɐɚ ɔ ɛɚɝɗɑ 

ɜɑɖɚəɝɞɜɟɖɞɔɎəɚɕ ɚɛɑɜɌɢɔɔ (ɜɔɝ. 1).  

Ȼɜɔ ɜɌɓəɔɢɑ ɚɍɦɑɘɚɎ ɚɜɍɔɞ ɍɚɗɑɑ 2 ɘɗ ɓɌ-

ɛɌɐɑəɔɑ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɟɎɑɗɔɣɔɎɌɑɞɝɫ əɌ 1 ɘɘ 

ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɛɚɎɧɤɌɑɞɝɫ ɜɔɝɖ ɜɌɓɎɔɞɔɫ 

ɩəɚɠɞɌɗɨɘɌ.  

Ȼɚ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɑ ɜɌɝɣɬɞɌ ɚɍɦɬ-

ɘɚɎ ɚɜɍɔɞ ɍɧɗ ɛɚɗɟɣɑə ɛɌɞɑəɞ çȽɛɚɝɚɍ ɚɢɑəɖɔ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚɕ ɚɛɑɜɌɢɔɔ əɌ 

ɚɜɍɔɞɑè RU (11) 2 638 623 (13) C1, 14.12.2017 

ȭɪɗ. ʈ 35.      

ȸɑɞɚɐɔɖɌ ɚɢɑəɖɔ ɔ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɐɑ-

ɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ. 

Ȯ ɜɌɘɖɌɡ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌ 

əɔɫ ɝ ɢɑɗɨɪ ɚɛɞɔɘɔɓɌɢɔɔ ɞɌɖɞɔɖɔ ɗɑɣɑ-

əɔɫ ɔ ɎɧɍɚɜɌ ɝɛɚɝɚɍɚɎ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɝɞɑəɚɖ 

ɚɜɍɔɞɧ ɍɧɗɔ ɜɌɓɜɌɍɚɞɌəɧ ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɔ 

ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔ-

ɞɧ. Ȼɚɝɗɑ ɝɖɌəɔɜɚɎɌəɔɫ ɐɚɍɔɎɌɗɔɝɨ ɛɚɗəɚɕ 

ɝɔɘɘɑɞɜɔɣəɚɝɞɔ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɌɖɝɔɌɗɨəɚɕ, 

ɝɌɏɔɞɞɌɗɨəɚɕ ɔ ɖɚɜɚəɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ, Ɏɧɐɑ-

ɗɫɗɔ əɔɒəɪɪ ɝɞɑəɖɟ ɚɜɍɔɞɧ ɔ ɑɑ ɐɑɠɑɖɞ.    

 ȻɜɚɎɚɐɔɗɔ ɚɍɦɬɘəɚɑ ɔɓɘɑɜɑəɔɑ ɐɑɠɑɖɞɌ 

əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, ɓɌɖɗɪɣɌɪɥɑɑɝɫ Ɏ ɘɌɜ-

ɖɔɜɚɎɖɑ ɖɚɝɞəɧɡ ɏɜɌəɔɢ ɐɑɠɑɖɞɌ Ɏɚ Ɏɝɑɡ ɘɟɗɨ-

ɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɫɡ, ɚɍɦɬɘ ɐɑɠɑɖɞɌ 

ɛɜɑɐɝɞɌɎɗɫɗɔ Ɏ ɘɘ3.   Ȼɚɝɗɑ ɘɌɜɖɔɜɚɎɖɔ 

ɏɜɌəɔɢ ɐɑɠɑɖɞɌ əɌ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚə-

ɝɞɜɟɖɢɔɫɡ ɔ 3D ɘɚɐɑɗɫɡ ɚɞɚɍɜɌɒɌɗɔ ɠɚɜɘɟ ɔ 

ɗɚɖɌɗɔɓɌɢɔɪ ɐɑɠɑɖɞɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ əɔɒəɑɕ 

ɝɞɑəɖɑ ɚɜɍɔɞɧ (ɜɔɝ. 2).   

ȼɌɝɝɣɔɞɧɎɌɗɔ ɛɗɚɥɌɐɨ ɐɑɠɑɖɞɌ ɛɚ ɠɚɜ-

ɘɟɗɑ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɠɚɜɘɧ ɐɑɠɑɖɞɌ (ɖɜɟɏ, 

ɖɎɌɐɜɌɞ, ɩɗɗɔɛɝ, ɞɜɑɟɏɚɗɨəɔɖ ɔ ɞɐ.).  

 ȻɗɚɥɌɐɨ ɛɜɫɘɚɟɏɚɗɨəɔɖɌ: S=a*b 

 ȻɗɚɥɌɐɨ ɖɎɌɐɜɌɞɌ: S=H2 

 ȻɗɚɥɌɐɨ ɖɜɟɏɌ: S=ȏ r2 

 ȻɗɚɥɌɐɨ ɞɜɑɟɏɚɗɨəɔɖɌ: S=0,5a*h 

ȻɗɚɥɌɐɨ ɩɗɗɔɛɝɌ: S = ȏ*a* b 

 ȻɗɚɥɌɐɨ ɐɑɠɑɖɞɌ ɛɜɑɐɝɞɌɎɗɫɗɔ Ɏ ɘɘ2. 

ȹɌ ɚɝəɚɎɌəɔɔ ɓəɌɣɑəɔɕ ɛɗɚɥɌɐɔ ɐɑɠɑɖɞɚɎ 

əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ əɌɘɔ ɍɧɗɌ ɜɌɓɜɌɍɚɞɌəɌ 

ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɐɑɠɑɖɞɚɎ (ɞɌɍɗ. 1).   

Ȼɚɝɗɑ ɔɓɘɑɜɑəɔɫ ɛɗɚɥɌɐɔ ɐɑɠɑɖɞɌ ɚɢɑəɔ-

ɎɌɗɔ ɗɚɖɌɗɔɓɌɢɔɪ ɐɑɠɑɖɞɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ 

ɝɞɑəɖɑ ɚɜɍɔɞɧ (ɗɌɞɑɜɌɗɨəɧɕ ɔɗɔ ɘɑɐɔɌɗɨəɧɕ 

ɚɞɐɑɗ ɚɜɍɔɞɧ, ɓɌɐəɔɕ ɔɗɔ ɛɑɜɑɐəɔɕ ɚɞɐɑɗ ɚɜɍɔ-

ɞɧ).      

ȾɌɖɒɑ ɚɢɑəɔɎɌɗɔ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɚɝɚ-

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȸȽȶȾ. ȶɚɜɚəɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȴɓɘɑɜɑəɔɑ ɤɔɜɔəɧ ɔ Ɏɧɝɚɞɧ ɓɐɚɜɚɎɚɕ ɚɜɍɔɞɧ. 

Fig. 3.    MSCT. Coronal  reconstruction.  

Measurement of the width and height of a healthy o r-

bit.   

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.     ȸȽȶȾ. 

ȺɍɜɌɍɚɞɖɌ ɔɓɚɍɜɌɒɑəɔɕ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɛɚɗɚɒɑəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ. Ɍ - ɝɜɑɓ, ɛɜɚɡɚɐɫɥɔɕ ɣɑɜɑɓ ɓɜɔɞɑɗɨəɧɕ 

əɑɜɎ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɍ ð çɎɧɜɚɎəɑəəɌɫè ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ.  

Fig. 4.  MSCT. 

Image processing to determin e the position of the eyeball. a  - slice passing through the o ptic nerve in the axial 

plane, b  - òalignedó sagittal plane. 
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ɍɑəəɚɝɞɔ ɝɞɜɚɑəɔɫ ɝɞɑəɚɖ ɚɜɍɔɞɧ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɎɌɜɔɌəɞɚɎ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ ɔ 

ɞɔɛɌ ? ɣɑɜɑɛɌ.  

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɤɔɜɔəɧ ɚɜɍɔɞɧ ɔɓɘɑɜɫ-

ɗɔ ɜɌɝɝɞɚɫəɔɑ ɚɞ ɖɜɌəɔɚɘɑɞɜɔɣɑɝɖɚɕ ɞɚɣɖɔ 

çɘaxillofrontaleè (ɞɚɣɖɌ ɛɑɜɑɝɑɣɑəɔɫ Ɏəɟɞɜɑəəɑɏɚ 

ɖɜɌɫ ɚɜɍɔɞɧ ɝ ɗɚɍəɚ-Ɏɑɜɡəɑɣɑɗɪɝɞəɧɘ ɤɎɚɘ) 

ɐɚ ɞɚɣɖɔ çfrontomalare orbitaleè (ɞɚɣɖɌ əɌ 

əɌɜɟɒəɚɘ ɖɜɌɑ ɚɜɍɔɞɧ Ɏ ɘɑɝɞɑ ɛɑɜɑɝɑɣɑəɔɫ ɝɚ 

ɝɖɟɗɚ-ɗɚɍəɧɘ ɤɎɚɘ).  

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ Ɏɧɝɚɞɧ ɚɜɍɔɞɧ ɔɓɘɑɜɫɗɔ 

ɜɌɝɝɞɚɫəɔɑ ɚɞ ɖɜɌəɔɚɘɑɞɜɔɣɑɝɖɚɕ ɞɚɣɖɔ 

çorbitaleè (ɝɌɘɌɫ əɔɒəɫɫ ɞɚɣɖɌ ɛɚɐɏɗɌɓəɔɣəɚɏɚ 

ɖɜɌɫ) ɐɚ Ɏɑɜɡəɑɕ ɞɚɣɖɔ əɌɐɏɗɌɓəɔɣəɚɏɚ ɖɜɌɫ 

(ɜɔɝ. 3).  

ȰɌɗɑɑ ɚɢɑəɔɎɌɗɔ ɚɞəɚɤɑəɔɑ ɛɚɝɞɞɜɌɎɘɌ-

ɞɔɣɑɝɖɚɏɚ ɐɑɠɑɖɞɌ ɖɚ Ɏɝɑɕ ɛɗɚɥɌɐɔ əɔɒəɑɕ 

ɝɞɑəɖɔ ɚɜɍɔɞɧ (Ɏ %).  

 Ȼɚ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɑ ɜɌɝɣɬɞɌ ɚɍɦ-

ɬɘɚɎ ɚɜɍɔɞ ɍɧɗ ɛɚɗɟɣɑə ɛɌɞɑəɞ çȽɛɚɝɚɍ ɎɧɍɚɜɌ 

ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɠɑɖɞɚɘ əɔɒəɑɕ 

ɝɞɑəɖɔ ɚɜɍɔɞɧè (19) RU(11) 2 661 004(13) C1, 

11.07.2018 ȭɪɗ. ʈ 20.       

ȸɑɞɚɐɔɖɌ ɚɢɑəɖɔ ɛɚɗɚɒɑəɔɫ ɔ ɝɔɘɘɑɞ-

ɜɔɣəɚɝɞɔ ɏɗɌɓəɧɡ ɫɍɗɚɖ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɔ 

ɓɐɚɜɚɎɚɕ ɚɜɍɔɞ. 

Ƚ ɢɑɗɨɪ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɜɌɓɎɔɞɔɫ ɩəɚɠ-

ɞɌɗɨɘɌ ɍɧɗɔ ɜɌɓɜɌɍɚɞɌəɧ ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɛɚ-

ɗɚɒɑəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ əɌ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ. ȮɧɜɌɎəɔɎɌɗɔ ɔɓɚɍ-

ɜɌɒɑəɔɑ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɔɝɛɚɗɨɓɟɫ 

ɝɜɑɓ, ɛɜɚɡɚɐɫɥɔɕ ɣɑɜɑɓ ɓɜɔɞɑɗɨəɧɕ əɑɜɎ Ɏ Ɍɖ-

ɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ (ɜɔɝ. 4).   

Ȯ ɛɚɗɟɣɑəəɚɕ çɎɧɜɚɎəɑəəɚɕè ɝɌɏɔɞɞɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ ɚɍɎɚɐɔɗɔ ɏɜɌəɔɢɧ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɝ 

ɛɚɘɚɥɨɪ ɔəɝɞɜɟɘɑəɞɌ çɉɗɗɔɛɝè Ɏ ɘɫɏɖɚɞɖɌə-

əɚɘ ɜɑɒɔɘɑ. ȻɜɚɎɚɐɔɗɔ ɗɔəɔɪ ɣɑɜɑɓ ɢɑəɞɜ 

ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ Ɏ ɐɔɝɞɌɗɨəɚɘ ɚɞɐɑɗɑ ɔ ɛɚ əɔɒ-

əɑɕ ɏɜɌəɔɢɑ ɘɌɗɚɏɚ ɖɜɧɗɌ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ 

(Ɏɑɜɤɔəɧ ɚɜɍɔɞɧ) Ɏ ɛɜɚɖɝɔɘɌɗɨəɚɘ ɚɞɐɑɗɑ.   

ȻɜɚɎɚɐɔɗɔ ɛɑɜɛɑəɐɔɖɟɗɫɜ ɖ ɜɌəɑɑ ɛɜɚɎɑ-

ɐɑəəɚɕ ɗɔəɔɔ ɛɚ ɓɌɐəɑɘɟ ɛɚɗɪɝɟ ɏɗɌɓəɚɏɚ ɫɍɗɚ-

ɖɌ.  

ȴɓɘɑɜɫɗɔ Ɏɧɝɚɞɟ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɛɚɗɚ-

Ɏɔəɧ ɛɑɜɛɑəɐɔɖɟɗɫɜɌ. ȽɜɌɎəɔɎɌɗɔ ɜɑɓɟɗɨɞɌɞɧ 

ɛɚ ɛɚɗɚɒɑəɔɪ ɛɜɌɎɚɏɚ ɔ ɗɑɎɚɏɚ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ 

ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɔ ɛɚɝɗɑ (ɜɔɝ. 5).   

Ȼɜɔ ɜɌɓəɔɢɑ Ɏɑɜɡəɔɡ ɛɚɗɚɎɔə ɛɑɜɛɑəɐɔ-

ɖɟɗɫɜɚɎ ɘɑəɑɑ 1,2 ɘɘ ɛɜɔ ɝɜɌɎəɑəɔɔ ɓɐɚɜɚɎɚɕ 

ɔ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɚɜɍɔɞɧ, ɘɚɒəɚ ɝɐɑɗɌɞɨ Ɏɧ-

Ɏɚɐ ɚ ɘɔəɔɘɌɗɨəɚɘ ɝɘɑɥɑəɔɔ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ 

ɖəɔɓɟ.  

Ȼɚ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɑ ɜɌɝɣɬɞɌ ɚɍɦɬ-

ɘɚɎ ɚɜɍɔɞ əɌɘɔ ɍɧɗ ɛɚɗɟɣɑə ɛɌɞɑəɞ çȽɛɚɝɚɍ 

ɚɢɑəɖɔ ɛɚɗɚɒɑəɔɫ ɏɗɌɓəɧɡ ɫɍɗɚɖ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɞɜɌɎɘɌɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌè (19) RU (11) 2 661 

698 (13) C1, 19.07.2018 ȭɪɗ. ʈ 20.   

ȸɑɞɚɐɔɖɌ ɚɢɑəɖɔ ɛɗɚɞəɚɝɞɔ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɔ ɓɐɚɜɚɎɚɕ ɚɜɍɔɞ.  

 Ȼɚɝɗɑ ɝɖɌəɔɜɚɎɌəɔɫ ɐɚɍɔɎɌɗɔɝɨ ɛɚɗəɚɕ 

ɝɔɘɘɑɞɜɔɣəɚɝɞɔ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ Ɏ 

ɌɖɝɔɌɗɨəɚɕ, ɝɌɏɔɞɞɌɗɨəɚɕ ɔ ɖɚɜɚəɌɗɨəɚɕ ɛɗɚɝ-

ɖɚɝɞɫɡ.  

Ȱɗɫ ɞɚɣəɚɏɚ, ɖɚɜɜɑɖɞəɚɏɚ ɔ ɝɔɘɘɑɞɜɔɣəɚ-

ɏɚ ɔɓɘɑɜɑəɔɫ ɛɗɚɞəɚɝɞɔ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ 

ɏɗɟɍɚɖɔɡ ɚɞɐɑɗɚɎ ɚɜɍɔɞɧ əɑɚɍɡɚɐɔɘɧ ɝɞɌɍɔɗɨ-

əɧɑ ɚɜɔɑəɞɔɜɧ. Ȱɗɫ ɩɞɚɏɚ ɔɝɛɚɗɨɓɚɎɌɗɔ ɛɚɝɞɜɚ-

ɑəɔɑ ɛɑɜɛɑəɐɔɖɟɗɫɜɚɎ ɔ ɔɓɘɑɜɑəɔɕ, ɔɝɛɚɗɨɓɟɫ 

Ɍɗɏɚɜɔɞɘ ɚɢɑəɖɔ ɛɚɗɚɒɑəɔɫ ɔ ɝɔɘɘɑɞɜɔɣəɚɝɞɔ 

ɏɗɌɓəɧɡ ɫɍɗɚɖ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɔ ɓɐɚɜɚɎɚɕ ɚɜ-

ɍɔɞ.  

Ȱɗɫ ɖɚɜɜɑɖɞəɚɏɚ ɔ ɝɔɘɘɑɞɜɔɣəɚɏɚ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɔɓɘɑəɑəɔɕ ɛɗɚɞəɚɝɞɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜ-

ɍɔɞɧ ɚɛɜɑɐɑɗɫɗɔ ɛɗɚɞəɚɝɞɔ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ 

ɛɑɜɑɐəɑɏɚ ɔ ɓɌɐəɑɏɚ ɚɞɐɑɗɚɎ ɚɜɍɔɞɧ. Ȼɗɚɞəɚɝɞɨ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ əɑɚɍɡɚɐɔɘɚ ɍɧɗɚ ɔɓɘɑɜɫɞɨ Ɏ 

ɝɔɘɘɑɞɜɔɣəɧɡ ɚɞɐɑɗɌɡ ɚɜɍɔɞɧ ɝ ɛɜɔɘɑəɑəɔɑɘ 

ɚɐɔəɌɖɚɎɧɡ ɔəɝɞɜɟɘɑəɞɚɎ ɐɗɫ ɔɓɘɑɜɑəɔɫ ɛɗɚɞ-

əɚɝɞɔ.  

ȴɓɘɑɜɑəɔɑ ɛɗɚɞəɚɝɞɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɓɌɐ-

əɑɏɚ ɚɞɐɑɗɌ ɚɜɍɔɞɧ ɛɜɚɎɚɐɔɗɔ Ɏ ɛɜɚɝɞɜɌəɝɞɎɑ 

ɘɑɒɐɟ ɓɜɔɞɑɗɨəɧɘ əɑɜɎɚɘ ɔ əɔɒəɑɕ ɛɜɫɘɚɕ 

ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɚɕ ɘɧɤɢɑɕ.  

Ȯɞɚɜɧɘ ɩɞɌɛɚɘ ɛɜɚɎɚɐɔɗɔ ɔɓɘɑɜɑəɔɑ 

ɛɗɚɞəɚɝɞɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ ɚɜ-

ɍɔɞɧ Ɏ ɞɜɑɡ ɟɣɌɝɞɖɌɡ ɝɔɘɘɑɞɜɔɣəɧɡ ɚɞɐɑɗɚɎ ɝ 

ɛɚɘɚɥɨɪ ɔəɝɞɜɟɘɑəɞɌ çɉɗɗɔɛɝè (ɐɔɌɘɑɞɜ ɔə-

ɝɞɜɟɘɑəɞɌ ɐɗɫ ɔɓɘɑɜɑəɔɫ ɍɧɗ ɚɐɔəɌɖɚɎɧɕ ɟ 

ɚɐəɚɏɚ ɔ ɞɚɏɚ ɒɑ ɛɌɢɔɑəɞɌ, ɐɚ ɚɛɑɜɌɢɔɔ ɔ ɛɚ-

ɝɗɑ), ɔɓɘɑɜɑəɔɑ ɛɗɚɞəɚɝɞɔ ɘɚɒəɚ ɍɧɗɚ ɛɜɚɎɚ-

ɐɔɞɨ ɖɌɖ Ɏ ɘɫɏɖɚɞɖɌəəɚɘ, ɞɌɖ ɔ ɖɚɝɞəɚɘ ɜɑɒɔ-

ɘɌɡ. 

ȼɑɓɟɗɨɞɌɞ ɔɓɘɑɜɑəɔɫ ɛɗɚɞəɚɝɞɔ ɟɖɌɓɧɎɌɗɔ 

Ɏ ɑɐɔəɔɢɌɡ ɁɌɟəɝɠɔɗɐɌ (HU). ȹɌ ɚɝəɚɎɌəɔɔ ɔɓ-

ɘɑɜɑəɔɫ ɛɗɚɞəɚɝɞɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ ɐɑɗɌ-

ɗɔ ɎɧɎɚɐ ɚ ɝɜɚɖɑ ɐɌɎəɚɝɞɔ ɞɜɌɎɘɧ ɔ ɝɚɝɞɚɫəɔɔ 

ɘɫɏɖɚɞɖɌəəɧɡ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ (ɜɔɝ. 6).   

Ȼɚ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɑ ɜɌɝɣɬɞɌ ɚɍɦɬ-

ɘɚɎ ɚɜɍɔɞ əɌɘɔ ɍɧɗ ɛɚɗɟɣɑə ɛɌɞɑəɞ çȽɛɚɝɚɍ 

ɚɛɜɑɐɑɗɑəɔɫ  ɝɚɝɞɚɫəɔɫ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌè 

(19) RU (11) 2 661 006 (13) C1, 11.07.2018 ȭɪɗ. 

ʈ 20.       

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɔɘɑəɑəɔɫ ɜɌɓɜɌɍɚɞɌəəɚɕ 

ɘɑɞɚɐɔɖɔ ɜɌɝɣɬɞɌ ɚɍɦɬɘɚɎ ɚɜɍɔɞ Ɏɝɑ ɛɌɢɔɑəɞɧ 

(n=107; 100%) ɍɧɗɔ ɜɌɝɛɜɑɐɑɗɑəɧ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɜɌɓəɔɢɧ ɟɎɑɗɔɣɑəɔɫ ɚɍɦɬɘɚɎ ɞɜɌɎɘɔɜɚ-

ɎɌəəɚɕ ɚɜɍɔɞɧ (ɜɔɝ. 7).   

ȳəɌɣɔɞɑɗɨəɚɑ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɬɘɌ ɚɜɍɔɞɧ 

ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɝɞɚɜɚəɧ əɌɍɗɪɐɌɗɔ Ɏ ɏɜɟɛɛɑ ɝ 

ɘəɚɒɑɝɞɎɑəəɧɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ ɝɞɜɟɖɞɟɜ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ ɏɜɟɛɛɚɕ ɝ 

ɔɓɚɗɔɜɚɎɌəəɧɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ əɔɒəɑɕ ɝɞɑə-

ɖɔ ɚɜɍɔɞɧ ɔ ɝɖɟɗɚ-ɚɜɍɔɞɌɗɨəɧɘɔ ɛɚɎɜɑɒɐɑəɔ-

ɫɘɔ.  

ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ Ɏɝɑ ɛɌ-

ɢɔɑəɞɧ (n=107; 100%) ɍɧɗɔ ɜɌɝɛɜɑɐɑɗɑəɧ Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ ɚɍɦɬɘɚɎ 

ɚɜɍɔɞɧ ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɎɔɓɟɌɗɨəɚ ɔ ɝ ɛɜɔɘɑ 
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əɑəɔɑɘ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɔ (ɞɌɍɗɔɢɌ 2).  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟ 51 ɛɌɢɔɑəɞɌ (48%) ɚɍɦɬɘ 

ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɚɜɍɔɞɧ ɟɎɑɗɔɣɑə əɑ ɍɧɗ. ȿ 35 

ɛɌɢɔɑəɞɚɎ (33%) ɟɎɑɗɔɣɑəɔɑ ɚɍɦɬɘɌ ɚɜɍɔɞɧ ɍɧ-

ɗɚ ɎɧɫɎɗɑəɚ ɛɜɔ ɎɔɓɟɌɗɨəɚɕ ɚɢɑəɖɑ ɔ ɛɜɔ ɛɜɔ-

ɘɑəɑəɔɔ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɔ ɜɌɝɣɬɞɌ ɛɚ 

ɐɌəəɧɘ ȸȽȶȾ. Ȯ 21 ɝɗɟɣɌɑ (19%) ɛɜɔ ɎɔɓɟɌɗɨ-

əɚɕ ɚɢɑəɖɑ ȸȽȶȾ ɔɓɘɑəɑəɔɕ ɚɍɦɬɘɌ ɚɜɍɔɞɧ əɑ 

əɌɍɗɪɐɌɗɔ, ɚɐəɌɖɚ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɐɚɛɚɗəɔ-

ɞɑɗɨəɚɕ ɘɑɞɚɐɔɖɔ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ɍɧɗɚ Ɏɧ-

ɫɎɗɑəɚ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɬɘɚɎ ɍɚɗɑɑ ɖɜɔɞɔɣɑɝɖɚɏɚ 

ɓəɌɣɑəɔɫ ð 2 ɘɗ.        

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɔɘɑəɑəɔɫ ɜɌɓɜɌɍɚɞɌəəɚɕ 

ɘɑɞɚɐɔɖɔ ɚɢɑəɖɔ ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜ-

ɍɔɞɧ Ɏɝɑ ɛɌɢɔɑəɞɧ ɝ ɘɌɗɧɘɔ, ɝɜɑɐəɔɘɔ ɔ 

ɍɚɗɨɤɔɘɔ/ɞɚɞɌɗɨəɧɘɔ ɐɑɠɑɖɞɌɘɔ (n=107; 

100%) ɍɧɗɔ ɜɌɝɛɜɑɐɑɗɑəɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔ-

ɛɌ ɛɚɎɜɑɒɐɑəɔɫ  ɝɞɜɟɖɞɟɜ  ɝɜɑɐəɑɕ  ɓɚəɧ  ɗɔɢɌ  
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ȼɔɝ. 5.     ȸȽȶȾ.  CɌɏɔɞɞɌɗɨəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ, ɚɍɜɌɍɚɞɖɌ ɔɓɚɍɜɌɒɑəɔɕ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɛɚɗɚɒɑ-

əɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ.    

Ɍ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɘɌɜɖɔɜɚɎɖɌ ɏɜɌəɔɢ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɝ ɛɚɘɚɥɨɪ ɔəɝɞɜɟɘɑəɞɌ çɉɗɗɔɛɝè, ɛɜɚ-

Ɏɑɐɑəɔɑ ɗɔəɔɔ ɣɑɜɑɓ ɢɑəɞɜ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ Ɏ ɐɔɝɞɌɗɨəɚɘ ɚɞɐɑɗɑ ɔ ɛɚ əɔɒəɑɕ ɏɜɌəɔɢɑ ɘɌɗɚɏɚ ɖɜɧɗɌ ɖɗɔəɚ-

Ɏɔɐəɚɕ ɖɚɝɞɔ (Ɏɑɜɤɔəɧ ɚɜɍɔɞɧ) Ɏ ɛɜɚɖɝɔɘɌɗɨəɚɘ ɚɞɐɑɗɑ, ɍ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɛɜɚɎɑɐɑəɔɑ ɛɑɜ-

ɛɑəɐɔɖɟɗɫɜɌ ɖ ɜɌəɑɑ ɛɜɚɎɑɐɑəəɚɕ ɗɔəɔɔ ɛɚ ɓɌɐəɑɘɟ ɛɚɗɪɝɟ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ,  Ɏ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɫ, ɔɓɘɑɜɑəɔɑ Ɏɧɝɚɞɧ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɛɚɗɚɎɔəɧ ɛɑɜɛɑəɐɔɖɟɗɫɜɚɎ ɐɗɫ ɚɢɑəɖɔ ɛɚɗɚɒɑəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚ-

ɖɌ, ɏ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɔɓɘɑɜɑəɔɑ Ɏɧɝɚɞɧ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɛɚɗɚɎɔəɧ ɛɑɜɛɑəɐɔɖɟɗɫɜɚɎ ɐɗɫ 

ɚɢɑəɖɔ ɛɚɗɚɒɑəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɛɚɝɗɑ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ.   

Fig. 5.   MSCT. Sagittal reconstruction, image processing to determine the position of the eyeball.  

a - sagittal reconstruction, marking the borders of the globe usin g the Ellipse tool, drawing a line through the ce n-

ter of the globe in the distal section and along the lower border of the sphenoid bone small wing (apex of the orbit) 

in the proximal section,  b - sagittal reconstruction, drawing a perpendicular to a previ ously drawn line along the 

posterior pole of the globe,  c - sagittal reconstruction, measuring the height of the upper and lower half of the pe r-

pendiculars to assess the position of the globe,  d - sagittal reconstruction, measuring the height of the upper and 

lower half of the pe rpendiculars to assess the position of the globe after prosthetics of the lower wall of the orbit.   
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 (ɜɔɝ. 8).  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɓɚɗɔɜɚ-

ɎɌəəɧɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔ-

ɞɧ ɣɌɥɑ Ɏɝɑɏɚ ɎɧɫɎɗɫɗɔ ɘɌɗɧɕ ɐɑɠɑɖɞ ɝɞɑəɖɔ, 

Ɍ Ɏ ɏɜɟɛɛɑ ɝ ɘəɚɒɑɝɞɎɑəəɧɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɣɌɥɑ Ɏɝɑɏɚ ɚɛɜɑɐɑɗɫɗɔ 

ɍɚɗɨɤɔɑ ɔ ɞɚɞɌɗɨəɧɑ ɐɑɠɑɖɞɧ əɔɒəɑɕ ɝɞɑəɖɔ 

ɚɜɍɔɞɧ.     

          ȴɓ 107 ɛɌɢɔɑəɞɚɎ (100%) ɟ 18 ɛɌɢɔɑəɞɚɎ 

(16,8%) ɎɧɫɎɔɗɔ ɛɑɜɑɐəɪɪ ɗɚɖɌɗɔɓɌɢɔɪ ɐɑ-

ɠɑɖɞɌ, ɟ 15 (14%) ð ɘɑɐɔɌɗɨəɧɑ ɚɞɐɑɗɧ, ɢɑə-

ɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ ð ɟ 24 (22,4%), ɗɌɞɑɜɌɗɨəɧɑ 

ɚɞɐɑɗɧ ð ɟ 10 (9,3%), ɓɌɐəɔɑ ɚɞɐɑɗɧ ð ɟ 20 

(18,7%), ɞɚɞɌɗɨəɧɑ ɐɑɠɑɖɞɧ ɚɞɘɑɣɌɗɔ ɟ 20 ɛɌ-

ɢɔɑəɞɚɎ (18,7%).   

  ȴɓ 107 ɛɌɢɔɑəɞɚɎ (100%) ɟ 19 ɛɌɢɔɑə-

ɞɚɎ (18%) ɝɚɚɞəɚɤɑəɔɑ ɐɑɠɑɖɞɌ ɚɜɍɔɞɧ ɖɚ Ɏɝɑɕ 

ɝɞɑəɖɑ ɚɜɍɔɞɧ ɍɧɗɚ ɘɑəɑɑ 6,65%. ȿ ɍɚɗɨɤɔə-

ɝɞɎɌ ɛɌɢɔɑəɞɚɎ (n=88; 82%) ɝɚɚɞəɚɤɑəɔɑ ɐɑ-

ɠɑɖɞɌ ɚɜɍɔɞɧ ɖɚ Ɏɝɑɕ ɝɞɑəɖɑ ɚɜɍɔɞɧ ɍɧɗɚ ɍɚɗɑɑ 

6,65%.   

ȭɜɌɡɔɖɜɌəəɌɫ ɠɚɜɘɌ ɣɑɜɑɛɌ ɎɝɞɜɑɣɌɗɌɝɨ 

ɟ 22 ɛɌɢɔɑəɞɚɎ (20%), ɘɑɓɚɖɜɌəəɌɫ ɠɚɜɘɌ ɣɑ-

ɜɑɛɌ ð Ɏ 49 ɝɗɟɣɌɫɡ (46%), ɐɚɗɔɡɚɖɜɌəəɌɫ ɠɚɜ-

ɘɌ ð ɟ 36 ɛɌɢɔɑəɞɚɎ (34%).  

ɉɕɜɔɛɜɚɓɚɛɔɣɑɝɖɌɫ ɠɚɜɘɌ ɗɔɢɑɎɚɏɚ ɣɑ-

ɜɑɛɌ ɎɝɞɜɑɣɌɗɌɝɨ ɟ 19 ɛɌɢɔɑəɞɚɎ (18%), ɘɑɓ-

ɚɛɜɚɓɚɛɔɣɑɝɖɌɫ ð Ɏ 46 ɝɗɟɣɌɫɡ (43%), ɗɑɛɞɚɛɜɚ-

ɓɚɛɔɣɑɝɖɌɫ ð ɟ 42 ɛɌɢɔɑəɞɚɎ (39%).  

ȿ 51 ɛɌɢɔɑəɞɌ (48%) ɝɚɚɞəɚɤɑəɔɑ Ɏɧɝɚɞɧ 

ɔ ɤɔɜɔəɧ ɚɜɍɔɞɧ ð ɘɑəɑɑ 95%, ɟ 56 ɛɌɢɔɑəɞɚɎ 

(52%) ð ɍɚɗɑɑ 95%.  

Ȯ ɜɌɘɖɌɡ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌ-

əɔɫ ɝ ɢɑɗɨɪ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɜɌɓɎɔɞɔɫ ɩəɚɠ-

ɞɌɗɨɘɌ ɍɧɗɔ ɜɌɓɜɌɍɚɞɌəɧ ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɛɚ-

ɗɚɒɑəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ 

ɩɞɌɛɑ.       

ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ Ɏɝɑ ɛɌ-

ɢɔɑəɞɧ (n=107; 100%) ɍɧɗɔ ɜɌɝɛɜɑɐɑɗɑəɧ Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ əɌɗɔɣɔɫ ɛɜɔɓəɌɖɚɎ ɩəɚɠɞɌɗɨɘɌ 

ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɎɔɓɟɌɗɨəɚ ɔ ɝ ɛɜɔɘɑəɑəɔɑɘ 

ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɔ ɜɌɝɣɬɞɌ (ɞɌɍɗɔɢɌ 3). 

ȴɓ 107 ɛɌɢɔɑəɞɚɎ Ɏ 26 ɝɗɟɣɌɫɡ (24%) Ɏɔ-

ɓɟɌɗɨəɚ ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɚɛɜɑɐɑɗɫɗɚɝɨ ɝɘɑɥɑ-

əɔɑ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ, ɣɞɚ ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ 

ɘɑɞɚɐɔɖɚɕ ɜɌɝɣɑɞɌ. ȱɥɑ ɟ 9 ɛɌɢɔɑəɞɚɎ (8,1%) 

ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɔ ɜɌɝ- 

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

ȼɔɝ. 6.     ȸȽȶȾ. 

ȺɍɜɌɍɚɞɖɌ ɔɓɚɍɜɌɒɑəɔɕ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɛɗɚɞəɚɝɞɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ.   

Fig. 6.  MSCT. 

Image processing to determine the density of the orbital soft tissues.  

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.   ȰɔɌɏɜɌɘɘɌ. 

ȽɜɌɎəɑəɔɑ ɓəɌɣɑəɔɕ ɚɍɦɬɘɚɎ ɚɜɍɔɞ ɞɜɌɎɘɔɜɚɎɌə-

əɚɕ ɝɞɚɜɚəɧ ɛɚ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɑ ɟ ɜɌɓəɧɡ 

ɏɜɟɛɛ.  

Fig. 7.    Diagram.  

Comparison of the orbit volumes of the injured side 

according to the developed technique for different 

groups.  
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ɣɬɞɌ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɜɔɓəɌɖɔ ɩəɚɠɞɌɗɨɘɌ, ɣɞɚ 

əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɚɝɨ ɛɜɔ ɝɞɌəɐɌɜɞəɚɕ ɚɍɜɌ-

ɍɚɞɖɑ ɐɌəəɧɡ ȸȽȶȾ. Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ (0,9%) Ɏɔ-

ɓɟɌɗɨəɚ ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɍɧɗɚ ɛɚɐɚɓɜɑəɔɑ əɌ 

əɌɗɔɣɔɑ ɩəɚɠɞɌɗɨɘɌ, ɣɞɚ əɑ ɛɚɐɞɎɑɜɐɔɗɚɝɨ ɜɌɓ-

ɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɚɕ. Ȯ ɚɝɞɌɗɨəɧɡ ɝɗɟɣɌɫɡ 

(n=71; 66%) ɛɜɔɓəɌɖɔ ɩəɚɠɞɌɗɨɘɌ əɑ ɚɛɜɑɐɑɗɫ-

ɗɔɝɨ əɔ ɎɔɓɟɌɗɨəɚ ɛɚ ɐɌəəɧɘ ȸȽȶȾ, əɔ ɝ ɛɜɔ-

ɘɑəɑəɔɑɘ ɘɑɞɚɐɔɖɔ ɜɌɝɣɬɞɌ. 

 ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ Ɏɝɑ 

ɛɌɢɔɑəɞɧ (n=107; 100%) ɍɧɗɔ ɜɌɝɛɜɑɐɑɗɑəɧ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɓɘɑəɑəɔɫɘ ɛɗɚɞəɚɝɞɔ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɛɚ ɐɌəəɧɘ ȸȽȶȾ (ɜɔɝ. 9).   

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ 

(n=60; 56%) ɟ ɛɌɢɔɑəɞɚɎ ɚɛɜɑɐɑɗɫɗɔ ȶȾ-

ɛɜɔɓəɌɖɌɡ ɚɞɬɖɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ, ɟ 28 

ɛɌɢɔɑəɞɚɎ (27%) ɛɌɢɔɑəɞɚɎ ɎɧɫɎɔɗɔ ɛɜɔɓəɌɖɔ  

Ɍɞɜɚɠɔɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ, ɟ 10 ɛɌɢɔɑəɞɚɎ 

(9%) ɛɌɢɔɑəɞɚɎ ð ɏɑɘɌɞɚɘɌ Ɏ ɚɍɗɌɝɞɔ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɚɜɍɔɞɧ, ɟ 9 ɛɌɢɔɑəɞɚɎ  (8%) ɛɌɢɔɑəɞɚɎ ð 

ɛɗɚɞəɚɝɞɨ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ əɑ ɍɧɗɌ ɔɓɘɑ-

əɑəɌ.    

Ⱥɍɝɟɒɐɑəɔɑ.  

ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɞɜɌɎɘɌɘɔ ɝɞɜɟɖɞɟɜ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ əɌ 

ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɔ ɔɘɑɑɞ Ɏɧɝɚɖɟɪ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ [2, 3, 5]. 

ȶɜɌɕəɑ ɎɌɒəɧɘ Ɏɚɛɜɚɝɚɘ ɫɎɗɫɑɞɝɫ ɛɗɌ-

əɔɜɚɎɌəɔɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɞɌɖ ɖɌɖ əɑ-

ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚ ɎɧɛɚɗəɑəəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ 

ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɚɏɜɌəɔɣɑəɔɪ ɜɌɍɚɞɧ ɏɗɌɓɚ-

ɐɎɔɏɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ, əɌɜɟɤɑəɔɪ ɩɝɞɑɞɔɖɔ 

ɗɔɢɌ ɔ ɜɌɓɎɔɞɔɪ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɐɑɠɚɜ-

ɘɌɢɔɕ. Ȯəɑɐɜɑəɔɑ əɚɎɧɡ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎ-

əɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ ɛɚɓɎɚɗɫɑɞ ɝɎɚɑ-

Ɏɜɑɘɑəəɚ ɔ ɞɚɣəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɛɚɎɜɑɒɐɑ-

əɔɫ ɚɜɍɔɞɧ, ɝɟɥɑɝɞɎɑəəɚ ɝɚɖɜɌɞɔɞɨ Ɏɜɑɘɫ ɝɖɌ-

əɔɜɚɎɌəɔɫ ɔ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ, Ɍ ɞɌɖɒɑ ɛɚɗəɚ-

ɢɑəəɚ ɚɝɟɥɑɝɞɎɔɞɨ ɜɑɖɚəɝɞɜɟɖɢɔɪ ɚɜɍɔɞɧ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌ ɚɝəɚɎɌəɔɔ ɌəɌɗɔɓɌ 

ɐɌəəɧɡ ȸȽȶȾ ɔ ɜɌɓɜɌɍɚɞɌəəɧɡ ɘɑɞɚɐɔɖ ɚɢɑəɖɔ 

ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ 

ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ Ɏ 

Ɏɔɐɑ ɛɜɫɘɧɡ ɔ ɖɚɝɎɑəəɧɡ ɛɜɔɓəɌɖɚɎ, ɛɜɔ ɛɜɔ-

ɘɑəɑəɔɔ ɖɚɞɚɜɧɡ Ɏɚɓɘɚɒəɚ ɚɝɟɥɑɝɞɎɗɫɞɨ Ɏɧ-

ɍɚɜ ɞɌɖɞɔɖɔ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ. ȾɌɖɞɔɖɌ Ɏɑɐɑ-

əɔɫ ɛɌɢɔɑəɞɚɎ ɎɖɗɪɣɌɗɌ Ɏ ɝɑɍɫ 3 ɚɝəɚɎəɧɡ 

əɌɛɜɌɎɗɑəɔɫ: ɖɚəɝɑɜɎɌɞɔɎəɚɑ ɗɑɣɑəɔɑ ɝ ɐɔəɌ-

ɘɔɣɑɝɖɔɘ əɌɍɗɪɐɑəɔɑɘ, ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ 

ɝ Ɏɧɍɚɜɚɘ ɔɘɛɗɌəɞɌɞɌ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɜɌɝ-

ɝɣɔɞɌəəɧɘɔ ɚɍɦɬɘɚɘ ɔ ɛɗɚɥɌɐɨɪ ɐɑɠɑɖɞɌ, 

ɛɜɚɞɑɓɔɜɚɎɌəɔɑ əɔɒəɑɕ ɝɞɑəɖɔ ɔɘɛɗɌəɞɌɞɌɘɔ 

Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɜɌɓɘɑɜɌɘɔ ɐɑɠɑɖɞɌ ɝ ɐɚɍɌɎɗɑ-

əɔɑɘ  ɩɗɑɘɑəɞɚɎ  ɘɑɞɌɗɗɚɚɝɞɑɚɝɔəɞɑɓɌ  (ȸȺȽ)  Ɏ  

ȾɌɍɗɔɢɌ ʈ2.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ 

ɚɍɦɬɘɚɎ ɚɜɍɔɞɧ ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɎɔɓɟɌɗɨəɚ ɔ ɝ ɛɜɔɘɑəɑəɔɑɘ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɔ. 

 

 

 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ 

ʆʙʲʸʤ ʪʨʘʚʤʠʨʦʚʘʥʥʦʡ ʦʨʙʠʪʳ 

 

ɺʠʟʫʘʣʴʥʦ ʧʦ ʜʘʥʥʳʤ ʄʉʂʊ ʇʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʨʘʩʯʝʪʘ 

35 ʧʘʮʠʝʥʪʦʚ (33%) + + 

51 ʧʘʮʠʝʥʪ (48%) ï ï 

21 ʧʘʮʠʝʥʪ (19%)  ï +  

 

   
 

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8.   ȰɔɌɏɜɌɘɘɌ. 

ȽɜɌɎəɑəɔɑ ɓəɌɣɑəɔɕ ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜ-

ɍɔɞɧ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɞɔɛɌɘɔ ɛɚɎɜɑɒɐɑ-

əɔɕ.  

Fig. 8.    Diagram . 

Comparison of defects of the lower orbital wall in p a-

tients with various types of injuries.    
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ɚɍɗɌɝɞɔ ɝɞɜɟɖɞɟɜ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ.    

 ȿ ɛɌɢɔɑəɞɚɎ ɝ ɘɌɗɧɘ ɐɑɠɑɖɞɚɘ əɔɒəɑɕ 

ɝɞɑəɖɔ ɚɜɍɔɞɧ, çɍɗɌɏɚɛɜɔɫɞəɚɕè ɗɚɖɌɗɔɓɌɢɔɑɕ 

ɐɑɠɑɖɞɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɝɞɑəɖɑ ɚɜɍɔɞɧ, ɚɞəɚ-

ɤɑəɔɪ ɛɗɚɥɌɐɔ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɐɑɠɑɖɞɌ 

ɖɚ Ɏɝɑɕ ɛɗɚɥɌɐɔ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɘɑəɑɑ 

6,65%, ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɟɎɑɗɔɣɑəɔɫ ɚɍɦɬɘɌ 

ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɚɜɍɔɞɧ, ɚɞɝɟɞɝɞɎɔɔ ɛɜɔɓəɌɖɚɎ 

ɩəɚɠɞɌɗɨɘɌ, ɝ əɑ ɔɓɘɑəɑəəɚɕ ɛɗɚɞəɚɝɞɨɪ ɘɫɏ-

ɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ, ɔ çɍɗɌɏɚɛɜɔɫɞəɧɘɔè ɌəɌɞɚ-

ɘɔɣɑɝɖɔɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɣɑɜɑɛɌ Ɏɚɓɘɚɒəɚ 

ɛɜɚɎɑɐɑəɔɑ ɖɚəɝɑɜɎɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɝ ɐɔəɌ-

ɘɔɣɑɝɖɔɘ əɌɍɗɪɐɑəɔɑɘ [4-11].    

ȿ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɜɑɐəɔɘ ɐɑɠɑɖɞɚɘ əɔɒ-

əɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, çəɑɍɗɌɏɚɛɜɔɫɞəɚɕè ɗɚɖɌɗɔ-

ɓɌɢɔɑɕ ɐɑɠɑɖɞɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɝɞɑəɖɑ ɚɜɍɔ-

ɞɧ, ɚɞəɚɤɑəɔɪ ɛɗɚɥɌɐɔ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ 

ɐɑɠɑɖɞɌ ɖɚ Ɏɝɑɕ ɛɗɚɥɌɐɔ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔ-

ɞɧ ɍɚɗɑɑ 6,65%, ɛɜɔ əɌɗɔɣɔɔ ɟɎɑɗɔɣɑəəɚɏɚ ɚɍɦ-

ɬɘɌ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɚɜɍɔɞɧ ɔ ɛɜɔɓəɌɖɚɎ 

ɩəɚɠɞɌɗɨɘɌ, ɔɓɘɑəɑəəɚɕ ɛɗɚɞəɚɝɞɔ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɚɜɍɔɞɧ, ɔ çəɑɍɗɌɏɚɛɜɔɫɞəɧɘɔè ɌəɌɞɚ-

ɘɔɣɑɝɖɔɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɣɑɜɑɛɌ əɑɚɍɡɚɐɔɘɚ 

ɛɜɚɎɑɐɑəɔɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɝ Ɏɧɍɚɜɚɘ 

ɔɘɛɗɌəɞɌɞɌ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɜɌɝɝɣɔɞɌəəɧɘɔ 

ɚɍɦɬɘɚɘ ɔ ɛɗɚɥɌɐɨɪ ɐɑɠɑɖɞɌ [4-7, 9 -10].  

ȾɌɍɗɔɢɌ ʈ3. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɌɗɔɣɔɫ ɛɜɔɓəɌɖɚɎ ɩəɚɠ-

ɞɌɗɨɘɌ. 

 

 

 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ 

ʕʥʦʬʪʘʣʴʤ 

 

ɺʠʟʫʘʣʴʥʦ ʧʦ ʄʉʂʊ ʜʘʥʥʳʤ ʇʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʨʘʩʯʝʪʘ 

26 ʧʘʮʠʝʥʪʦʚ (24%) + + 

71 ʧʘʮʠʝʥʪʦʚ (66%) ï ï 

9 ʧʘʮʠʝʥʪʦʚ (8,1%)  ï +  

1 ʧʘʮʠʝʥʪ (0,9%) + ï 
 

   
 

8%

56%
9%

27%

ʇʣʦʪʥʦʩʪʴ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʦʨʙʠʪʳ (n=107; 100%)

ɾʠʨʦʚʘʷ ʧʣʦʪʥʦʩʪʴ

ʆʪʸʢ

ɻʝʤʘʪʦʤʘ

ɸʪʨʦʬʠʷ 

 

ȼɔɝ. 9 (Fig. 9) 

ȼɔɝ. 9.       ȰɔɌɏɜɌɘɘɌ.  

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɓɘɑəɑəɔɕ ɛɗɚɞəɚɝɞɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ. 

Fig. 9.    Diagram.  

The distribution of patients depending on changes in the density of the orbital soft tissues.        
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ȿ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɨɤɔɘ ɔɗɔ ɞɚɞɌɗɨəɧɘ 

ɐɑɠɑɖɞɚɘ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, çəɑɍɗɌɏɚɛɜɔ-

ɫɞəɚɕè ɗɚɖɌɗɔɓɌɢɔɑɕ ɐɑɠɑɖɞɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ 

ɝɞɑəɖɑ ɚɜɍɔɞɧ, ɚɞəɚɤɑəɔɪ ɛɗɚɥɌɐɔ ɛɚɝɞɞɜɌɎ-

ɘɌɞɔɣɑɝɖɚɏɚ ɐɑɠɑɖɞɌ ɖɚ Ɏɝɑɕ ɛɗɚɥɌɐɔ əɔɒəɑɕ 

ɝɞɑəɖɔ ɚɜɍɔɞɧ ɍɚɗɑɑ 6,65%, ɛɜɔ əɌɗɔɣɔɔ ɟɎɑ-

ɗɔɣɑəəɚɏɚ ɚɍɦɬɘɌ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɚɜɍɔɞɧ ɔ 

ɛɜɔɓəɌɖɚɎ ɩəɚɠɞɌɗɨɘɌ, ɔɓɘɑəɑəəɚɕ ɛɗɚɞəɚɝɞɔ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ, ɔ çəɑɍɗɌɏɚɛɜɔɫɞəɧɘɔè 

ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɣɑɜɑɛɌ əɑɚɍɡɚ-

ɐɔɘɚ ɛɜɚɎɑɐɑəɔɑ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ əɔɒəɑɕ 

ɝɞɑəɖɔ ɔɘɛɗɌəɞɌɞɌɘɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɜɌɓɘɑ-

ɜɌɘɔ ɐɑɠɑɖɞɌ ɝ ɐɚɍɌɎɗɑəɔɑɘ ɩɗɑɘɑəɞɚɎ ɘɑɞɌɗ-

ɗɚɚɝɞɑɚɝɔəɞɑɓɌ Ɏ ɚɍɗɌɝɞɔ ɝɞɜɟɖɞɟɜ ɝɜɑɐəɑɕ ɓɚ-

əɧ ɗɔɢa [4-9, 12, 13].  

ȳɌɖɗɪɣɑəɔɑ.  

ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔ-

ɢɌ. ȼɌɓɜɌɍɚɞɌəəɧɑ ɘɑɞɚɐɔɖɔ ɔɓɘɑɜɑəɔɫ ɚɍɦɬ-

ɘɚɎ ɚɜɍɔɞ, ɚɢɑəɖɔ ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜ-

ɍɔɞɧ, ɛɚɗɚɒɑəɔɫ ɏɗɌɓəɧɡ ɫɍɗɚɖ ɔ ɝɚɝɞɚɫəɔɫ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞ ɛɚɓɎɚɗɫɪɞ ɛɚɗɟɣɔɞɨ ɐɚ-

ɛɚɗəɔɞɑɗɨəɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ 

ɝɚɝɞɚɫəɔɔ ɛɌɢɔɑəɞɌ ɔ ɚɝɟɥɑɝɞɎɔɞɨ ɛɜɚɎɑɐɑəɔɑ 

ɛɑɜɝɚəɌɗɔɓɔɜɚɎɌəəɚɏɚ ɛɚɐɡɚɐɌ ɖ ɛɜɑɐɚɛɑɜɌɢɔ-

ɚəəɚɘɟ ɛɗɌəɔɜɚɎɌəɔɪ ɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɩɞɌɛɌ 

ɗɑɣɑəɔɫ ɟ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ ɝ ɞɜɌɎɘɚɕ ɚɜɍɔɞɧ.           

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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2017; 11 (3): 54 -58.  

13.  Maximilian Eberhard Hermann W agner, J¿rgen Thomas 

Lichtenstein, Marcel Winkelmann, Hoen -oh Shin, Nils -Claudius 

Gellrich, Harald Essig Development and first clinical application 

of automated virtual reconstruction of unilateral midface defects. 

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

. 

 

References : 

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

2015. Available at: 

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

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

characteristics of patients with maxillofacial injuries. Vestnik 

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

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

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

4. Davydov D.V., Levchenko O.V., Mik haƫliukov V.M. Surgical 

reconstruction of posttraumatic defects and deformities of the 

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

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

5. Kolk A., Pautke C., Schott V., Ventrella E., Wiener E., Plo der 

O. Secondary post -traumatic enophthalmos: high -resolution 

magnetic resonance imaging compared with multislice computed 

tomography in postoperative orbital volume measur ement. J 

Oral Maxillofac Surg. 2007; 65: 1926 ð34.  

6. Pavlova O. Yu., Serova N.S., Da vydov D.V., Peric B. Orbital 

volume assessment according to msct data in patients with mi d-

face trauma. REJR 2018; 8 (1):29 -39. DOI:10.21569/2222 -

7415 -2018 -8-1-29 -39.  

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

management. Curr Opin Otol aryngol Head Neck Surg. 2016; 24 

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

8. Kobzeva I.V. The features of diagnostics and treatment pla n-

ning with midface posttraumatic defects and deformations. 



   RUSSIAN  ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (4):18-30       DOI:10.21569/2222-7415-2019-9-4-18-30            ʉʪʨʘʥʠʮʘ  30 
  

Cand.Diss. ȸ., 2013. 25 p.  (in Russian).   

9. Nikolaen ko V.P., Astakhov Yu.S. Orbital fractures: guidance 

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

10. Andrew J. Sidebottom The TN Chawla Lecture e The current 

management of midfacial trauma. Journal of oral biology and 

craniofacial research. 2 013; 1 2 0 e1 2 2.  

11. Harald Essig, Lars Dressel, Majeed Rana, Madiha Rana, 

Horst Kokemueller, Martin Ruecker and Nils -Claudius Gellrich. 

Precision of posttraumatic primary orbital reconstru ction using 

individually bent titanium mesh with and without navi gation: a 

retrospective study. Head & Face Medicine. 2013, 9: 18.  

12. Serova N.S.,  Pavlova O.Yu. Multislice computed tomo graphy 

in pre - and postoperative assessment of oculomotor mu scles 

injury. Diagnostic and Interventional Radiology. 2017; 11 (3): 

54 -58  (in Russian).  

13. Maximilian Eberhard Hermann Wagner, J¿rgen Thomas 

Lichtenstein, Marcel Winkelmann, Hoen -oh Shin, Nils -Claudius 

Gellrich, Harald Essig Development and first clinical application 

of automated virtual reconstruction of unilateral mi dface d efects. 

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

 

 



   RUSSIAN ELECTRONIC JOURNAL OF RA DIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (4):31-42       DOI:10.21569/2222-7415-2019-9-4-31-42            ʉʪʨʘʥʠʮʘ  31 
  

 

 

ȮȺȳȸȺȲȹȺȽȾȴ Ȼȼȴȸȱȹȱȹȴɋ ȸȱȾȺȰȺȮ ȶȺȸȻȷȱȶȽȹȺȵ ȷȿɃȱȮȺȵ  

ȰȴȬȯȹȺȽȾȴȶȴ ȿ ȻȬɂȴȱȹȾȺȮ Ƚ ȰȱȳȺȸȺȼɀȴȹȺȮȺȵ ȳȬȮȴȽȴȸȺȽȾɈɊ ȹȬ 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɘɑɞɚɐɚɎ 

ɖɚɘɛɗɑɖɝəɚɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ (ȺȻȾȯ, ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ȸȽȶȾ, ȶȷȶȾ) Ɏ 

ɎɧɫɎɗɑəɔɔ ɚɝɞɑɚəɑɖɜɚɓɚɎ ɟ ɛɌɢɔɑəɞɚɎ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ ɗɑɣɑ-

əɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 108 (100%) əɌɜɖɚɓɌɎɔɝɔ-

ɘɧɡ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɌɏəɚɓɚɘ çȾɚɖɝɔɣɑɝɖɔɕ ɠɚɝɠɚɜəɧɕ ɚɝɞɑɚəɑɖɜɚɓ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ 

ɝɖɑɗɑɞɌè. Ƀɑɜɑɓ 7-14 ɐəɑɕ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ 71 ɛɌɢɔɑəɞɟ (65,7%) ɍɧɗɚ ɛɜɚɎɑ-

ɐɑəɚ ɗɟɣɑɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ (ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ȺȻȾȯ, ȸȽȶȾ). 59 ɛɌɢɔɑəɞɌɘ (54,6%) ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ȶȷȶȾ. ɃɌɝɞɔ ɛɌɢɔɑəɞɚɎ Ɏ ɐɌɗɨəɑɕɤɑɘ ɛɜɚɎɚɐɔɗɌɝɨ ɖɚɘɛɗɑɖɝəɌɫ ɗɟɣɑɎɌɫ ɐɔ-

ɌɏəɚɝɞɔɖɌ əɌ ɜɌɓɗɔɣəɧɡ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ: ɣɑɜɑɓ 1-1,5 ɘɑɝɫɢɌ, 3-4 ɘɑɝɫɢɌ, 5-

6 ɘɑɝɫɢɑɎ, 1-1,5 ɏɚɐɌ, ɣɑɜɑɓ 2 ɏɚɐɌ ɔ ɍɚɗɑɑ, ɖɚɞɚɜɌɫ ɎɖɗɪɣɔɗɌ Ɏ ɝɑɍɫ ɞɌɖɒɑ ɜɌɐɔɚ-

əɟɖɗɔɐəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ (ȺɀɉȶȾ, ɝɢɔəɞɔɏɜɌɠɔɫ). ȶɚɘɛɗɑɖɝ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɓɚɘɚɜɠɔəɚɎɚɕ ɓɌɎɔɝɔɘɚɝɞɨɪ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɗɑɣɑ-

əɔɫ ɛɜɚɎɚɐɔɗɝɫ ɐɗɫ ɚɢɑəɖɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔ ɛɗɌəɔɜɚɎɌəɔɫ ɐɌɗɨəɑɕɤɑ-

ɏɚ Ɏɑɐɑəɔɫ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ.  

ȼɑɓɟɗɨɞɌɞɧ. ȻɚɖɌɓɌɞɑɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ȼȯ ɣɑɜɑɛɌ, ȺȻȾȯ, 

ȸȽȶȾ, ȶȷȶȾ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɝɚɝɞɌɎɔɗɔ: ɐɗɫ ȸȽȶȾ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 

98,1%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 99,6%, ɞɚɣəɚɝɞɨ ð 98,8%; ɐɗɫ ȶȷȶȾ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 98,1%, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 99,6%, ɞɚɣəɚɝɞɨ ð 98,8%; ɐɗɫ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 

76,3%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð76,0%, ɞɚɣəɚɝɞɨ ð 76,1%; ɐɗɫ ɚɍɓɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɣɑɜɑɛɌ: 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 59,8%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 57,9%, ɞɚɣəɚɝɞɨ ð 59,4%.  

ȮɧɎɚɐɧ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ ɛɜɔɘɑəɑəɔɑ ɖɚɘɛɗɑɖɝɌ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɡ ɜɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ (ȸȽȶȾ, ȶȷȶȾ, ɜɌɐɔɚəɟɖɗɔɐəɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ) ɟ ɛɌɢɔɑəɞɚɎ 

ɝ ɐɑɓɚɘɚɜɠɔəɚɎɚɕ ɓɌɎɔɝɔɘɚɝɞɨɪ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ ɛɚɓɎɚɗɫɑɞ ɖɚɜɜɑɖɞəɚ 

ɚɢɑəɔɞɨ ɛɜɚɎɑɐɑəəɚɑ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ, ɝɎɚɑɎɜɑɘɑəəɚ ɎɧɫɎɔɞɨ Ɏɚɓɘɚɒəɚɑ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ əɌ ɔəɞɌɖɞəɧɑ ɝɞɜɟɖɞɟɜɧ ɗɔɢɑɎɚɏɚ (ɘɚɓɏɚɎɚɏɚ) 

ɚɞɐɑɗɚɎ ɣɑɜɑɛɌ, ɚɢɑəɔɞɨ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ. 
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POSSIBILITIES OF APPLICATION OF COMPLEX RADIOLOGICAL DIAGNOSTICS IN 

PATIENTS WITH DESOMORPHINE DEPENDENCE ON THE POSTOPERATIVE STAGES 

OF TREATMENT 

 

Babkova A.A. 1, Serova N.S.1, Medvedev Y u.A.2 
 

urpose . To determine the diagnostic efficiency of methods of complex radiological 

diagnosis (OPG, conventional radiography, MSCT, CBCT) in the evaluation of ost e-

onecrosis in patients on preoperative stage.  

Materials and methods . The study include d 108 (100%) drug -dependent patients 

with a diagnosis of çToxic phosphorus osteonecrosis of the facial bonesè. 7-14 days after 

surgical treatment, 71 patients (65,7%) underwent radiological examination (radiography, 

OPG, MSCT). CBCT was performed in 59 pat ients (54,6%). Part of the patients were subs e-

quently subjected to complex radiological examinations at the various postoperative stages: 

after 1 -1,5 months, 3 -4 months, 5 -6 months, 1 -1,5 years, after 2 years or more. These sta g-

es also included radionuclid e research (SPECT, scintigraphy). The complex of radiological 

methods in patients with desomorphine addiction at the postoperative stages of treatment 

was ca r ried out to evaluate surgical intervention and to plan further management of this 

group of patient s. 

Results.  Ⱦhe diagnostic efficiency parameters at the postoperative stage for MSCT 

were: the sensitivity ð 98,1%, the specificity ð 99,6%, the accuracy ð 98,8%, for CBCT were: 

the sensitivity ð 98,1%, the specificity ð 99,6%, the accuracy ð 98,8%, for or thopantomogr a-

phy: the sensitivity ð 76,3%, the specificity ð 76,0%, the accuracy ð 76,1%, for skull x -ray: 

the sens itivity ð 59,8%, the specificity ð 57,9%, the accuracy ð 59,4%.  

Conclusions.  Thus, the application of complex highly informative radiologica l met h-

ods (MSCT, CBCT, radionuclide diagnostics) in desomorphine dependence patients at the 

postoperative stages of treatment allows correctly evaluating the performed surgical trea t-

ment, also enables to timely identify the possible spread of pathological changes to the i n-

tact structures of the facial (brain) parts of the skull, and  to evaluate the lower jaw pro s-

thetics.   

 

 Keywords: osteonecrosis, desomorphine, radionuclide diagnosis, scintigraphy, single 

photon emission computed tomography, multislice co mputed tomography, orthopantomo g-

raphy, cone -beam computed tomography.  
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ɜɌ ɝɔəɞɑɞɔɣɑɝɖɔɡ Ɏɧɝɚɖɚɞɚɖɝɔɣəɧɡ 

əɌɜɖɚɞɔɣɑɝɖɔɡ ɝɜɑɐɝɞɎ əɌ ɞɑɜɜɔɞɚ-

ɜɔɔ ȼɚɝɝɔɔ ɔ ɝɞɜɌə Ƚȹȯ əɌɣɌɗɌɝɨ ɝ 

2003 ɏɚɐɌ. ȺɝəɚɎəɧɘɔ ɛɜɔɣɔəɌɘɔ 

ɛɚɫɎɗɑəɔɫ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɐɌəəɧɡ 

əɌɜɖɚɞɔɖɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ, ɐɑɓɚɘɚɜɠɔəɌ ɫɎɔɗɔɝɨ 

ɛɜɚɝɞɚɞɌ ɔɡ ɔɓɏɚɞɚɎɗɑəɔɫ, Ɍ ɞɌɖɒɑ ɐɚɝɞɟɛəɚɝɞɨ 

ɔ ɐɑɤɑɎɔɓəɌ ɝɚɝɞɌɎɗɫɪɥɔɡ ɖɚɘɛɚəɑəɞɚɎ. Ȱɑɓ-

ɚɘɚɜɠɔə ɛɜɔɏɚɞɌɎɗɔɎɌɪɞ Ɏ ɐɚɘɌɤəɔɡ, ɖɟɝɞɌɜ-

əɧɡ ɟɝɗɚɎɔɫɡ ɔɓ ɖɚɐɑɔəɝɚɐɑɜɒɌɥɔɡ ɗɑɖɌɜ-

ɝɞɎɑəəɧɡ ɛɜɑɛɌɜɌɞɚɎ (çȽɑɐɌɗ-ȸè, çȶɚɐɑɗɘɔɖɝɞè, 

çȾɑɜɛɔəɖɚɐè ɔ ɞ.ɐ.) ɔ Ɏɧɝɚɖɚɞɚɖɝɔɣəɧɡ ɖɚɘɛɚ-

əɑəɞɚɎ ɔɓ ɝɜɑɐɝɞɎ ɍɧɞɚɎɚɕ ɡɔɘɔɔ [1]. Ȼɚɗɟɣɑə-

əɧɕ əɌɜɖɚɞɔɖ ɫɎɗɫɑɞɝɫ əɑɝɞɌɍɔɗɨəɧɘ ɔ əɑ-

ɞɜɌəɝɛɚɜɞɌɍɑɗɨəɧɘ ɎɑɥɑɝɞɎɚɘ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɟɒɑ ɖ 2007 ɏɚɐɟ ɐɑɓɚɘɚɜɠɔə ɓɌəɫɗ Ɏɞɚɜɚɑ ɘɑɝɞɚ 

ɛɚɝɗɑ ɏɑɜɚɔəɌ Ɏ ɚɍɥɑɘ ɚɍɦɑɘɑ ɟɛɚɞɜɑɍɗɫɑɘɧɡ 

əɌɜɖɚɞɔɣɑɝɖɔɡ ɝɜɑɐɝɞɎ əɌ ɞɑɜɜɔɞɚɜɔɔ ȼɚɝɝɔɔ 

[2]. ȶ əɌɜɖɚɓɌɎɔɝɔɘɧɘ ɛɌɢɔɑəɞɌɘ, ɟɛɚɞɜɑɍɗɫ-

ɪɥɔɘ ɐɑɓɚɘɚɜɠɔə, ɚɞəɚɝɫɞɝɫ, ɛɜɑɔɘɟɥɑɝɞɎɑə-

əɚ, ɘɟɒɣɔəɧ ɘɚɗɚɐɚɏɚ, ɞɜɟɐɚɝɛɚɝɚɍəɚɏɚ Ɏɚɓ-

ɜɌɝɞɌ (ɐɚ 35 ɗɑɞ), ɣɞɚ ɐɑɗɌɑɞ ɐɌəəɟɪ ɛɜɚɍɗɑɘɟ 

ɝɚɢɔɌɗɨəɚɕ [3, 4, 5]. 

ȮɝɗɑɐɝɞɎɔɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɟɛɚɞɜɑɍɗɑəɔɫ 

ɐɑɓɚɘɚɜɠɔəɌ ɟ ɛɌɢɔɑəɞɚɎ ɜɌɓɎɔɎɌɪɞɝɫ ɚɝɞɑɚ-

əɑɖɜɚɓɧ  ɗɔɢɑɎɚɏɚ  ɝɖɑɗɑɞɌ,  ɐɗɫ ɖɚɞɚɜɧɡ ɡɌɜɌɖ- 
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ɞɑɜəɧɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɫɎɗɫɪɞɝɫ: ɐɗɔɞɑɗɨəɚɑ 

ɞɑɣɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, ɞɚɗɑɜɌəɞ-

əɚɝɞɨ ɖ ɝɞɌəɐɌɜɞəɚɕ ɘɑɐɔɖɌɘɑəɞɚɓəɚɕ ɞɑɜɌɛɔɔ, 

əɑɍɗɌɏɚɛɜɔɫɞəɧɕ ɛɜɚɏəɚɓ Ɏɛɗɚɞɨ ɐɚ ɔəɎɌɗɔɐɔ-

ɓɌɢɔɔ ɔ ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚɐɌ (ȷɑɝɚɎɌɫ ȴ.ȯ., 2009; 

ȸɌɗɌəɣɟɖ Ȯ.Ⱥ., 2010; Ȼɚɏɚɝɫə Ɋ.ȸ., 2013; ȼɌɐ-

ɓɔɖɑɎɔɣ ȸ.ȶ., 2015; ȼɟɓɔə ȯ.Ȼ., 2015; ȭɌɝɔə 

ȱ.ȸ., 2017).  

ȭɗɌɏɚɐɌɜɫ ɎɎɑɐɑəəɚɘɟ ɝ 01 ɔɪəɫ 2012 ɏ. 

əɌ ɓɌɖɚəɚɐɌɞɑɗɨəɚɘ ɟɜɚɎəɑ ɓɌɛɜɑɞɟ ɍɑɓɜɑɢɑɛ-

ɞɟɜəɚɕ ɛɜɚɐɌɒɔ ɖɚɐɑɔəɝɚɐɑɜɒɌɥɔɡ ɛɜɑɛɌɜɌ-

ɞɚɎ əɌ ɞɑɜɜɔɞɚɜɔɔ ȼɀ, ɖ 2014 ɏɚɐɟ ɐɚɗɫ ɐɑɓɚ-

ɘɚɜɠɔəɌ Ɏ ɝɞɜɟɖɞɟɜɑ ɚɛɔɌɞəɚɕ əɌɜɖɚɘɌəɔɔ 

ɟɛɌɗɌ ɝ 25 ɐɚ 1 ɛɜɚɢɑəɞɌ. Ƚ əɌɣɌɗɌ 2015 ɏɚɐɌ 

ɀȽȶȹ ȼɚɝɝɔɔ Ɏ 4 ɜɌɓɌ ɝɚɖɜɌɞɔɗɌ ɖɚɗɔɣɑɝɞɎɚ 

əɌɜɖɚɛɜɔɞɚəɚɎ, ɛɜɌɖɞɔɣɑɝɖɔ ɝɎɑɗɌ ɖ əɟɗɪ ɖɟ-

ɝɞɌɜəɚɑ ɛɜɚɔɓɎɚɐɝɞɎɚ ɐɑɓɚɘɚɜɠɔəɌ [6].  

ȺɐəɌɖɚ, əɑɝɘɚɞɜɫ əɌ ɎɎɑɐɑəəɧɑ ɓɌɖɚəɚ-

ɐɌɞɑɗɨəɧɑ ɘɑɜɧ ɛɚ ɍɚɜɨɍɑ ɝ ɖɚɐɑɔəɚɎɚɕ əɌɜɖɚ-

ɓɌɎɔɝɔɘɚɝɞɨɪ, Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ Ɏɑɐɟɥɔɑ 

ɗɑɣɑɍəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɟɣɜɑɒɐɑəɔɫ ɝɞɜɌəɧ 

ɑɒɑɐəɑɎəɚ ɛɚɝɞɟɛɌɪɞ ɗɔɢɌ, ɟɛɚɞɜɑɍɗɫɪɥɔɑ ɐɑ-

ɓɚɘɚɜɠɔə [7, 8, 9, 10].  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɝɞɌɪɞɝɫ ɌɖɞɟɌɗɨəɧɘɔ 

Ɏɚɛɜɚɝɧ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɖɚəɞɜɚɗɫ əɌ ɜɌɓɗɔɣəɧɡ 

ɩɞɌɛɌɡ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɞɌɖɒɑ 

ɚɞɝɟɞɝɞɎɟɪɞ ɐɌəəɧɑ ɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɘɑɞɚɐɚɎ ɖɚɘɛɗɑɖɝəɚɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɗɑɣɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ƚ 2015 ɛɚ 2019 ɏɚɐ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 108 

ɛɌɢɔɑəɞɚɎ, ɚɞɘɑɣɌɎɤɔɡ Ɏ ɌəɌɘəɑɓɑ ɟɛɚɞɜɑɍɗɑ-

əɔɑ ɐɑɓɚɘɚɜɠɔəɌ ɐɗɔɞɑɗɨəɚɝɞɨɪ ɚɞ 2 ɘɑɝɫɢɑɎ 

ɐɚ 10 ɗɑɞ. ȮɚɓɜɌɝɞ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗ ɚɞ 18 ɐɚ 50 

ɗɑɞ. Ƚɜɑɐɔ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɓɚɘɚɜɠɔəɚɎɚɕ 

ɓɌɎɔɝɔɘɚɝɞɨɪ (n=108; 100%) ɚɞɘɑɣɌɗɚɝɨ ɛɜɑɚɍ-

ɗɌɐɌəɔɑ ɘɟɒɝɖɚɏɚ ɛɚɗɌ (n=91; 84,3%), ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ ɚɞ 26 ɐɚ 35 ɗɑɞ 

(n=59; 54,7%). ȾɚɏɐɌ ɖɌɖ ɖɚɗɔɣɑɝɞɎɚ ɒɑəɥɔə 

ɝɜɑɐɔ Ɏɝɑɡ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛ ɚɖɌɓɌɗɚɝɨ ɚɞəɚɝɔ-

ɞɑɗɨəɚ əɑɎɑɗɔɖɚ ɔ ɝɚɝɞɌɎɔɗɚ 17 ɣɑɗɚɎɑɖ (15,7%).  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ Ɏɝɑɘ ɛɌɢɔɑə-

ɞɌɘ ɝ ɚɝɞɑɚəɑɖɜɚɓɌɘɔ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ 

əɌ ɠɚəɑ ɐɑɓɚɘɚɜɠɔəɚɎɚɕ ɓɌɎɔɝɔɘɚɝɞɔ Ɏ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ (n=108; 100%) ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɜɌɓ-

ɗɔɣəɧɑ Ɏɔɐɧ ɔ ɚɍɦɑɘɧ ɜɑɓɑɖɢɔɕ. Ȯ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ 

ɚɝɞɑɚəɑɖɜɚɞɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɖɚɝɞɫɡ ɗɔɢɑɎɚ- 

ȾɌɍɗɔɢɌ ʈ1.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ ɚɝɞɑɚ-

əɑɖɜɚɓɌ ɔ ɎɔɐɌ ɛɜɚɎɚɐɔɘɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ. 

ʃʦʢʘʣʠʟʘʮʠʷ  

ʦʩʪʝʦʥʝʢʨʦʪʠʯʝʩʢʦʛʦ  

ʧʨʦʮʝʩʩʘ 

ɺʠʜ ʦʧʝʨʘʪʠʚʥʦʛʦ  

ʚʤʝʘhʪʝʣʴʩʪʚʘ 

ʂʦʣʠʯʝʩʪʚʦ 

 ʧʘʮʠʝʥʪʦʚ 

 

ɸʙʩ. % 

ɺʝʨʭʥʷʷ ʯʝʣʶʩʪʴ:  40 37 

ɸʣʴʚʝʦʣʷʨʥʳʡ ʠ/ʠʣʠ ʥʝʙʥʳʡ 

ʦʪʨʦʩʪʦʢ ʙʝʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʥʘ ʜʨʫʛʠʝ ʢʦʩʪʠ ʣʠʮʝʚʦʛʦ  

ʩʢʝʣʝʪʘ 

ʈʝʟʝʢʮʠʷ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ  

(ʚʥʫʪʨʠʨʦʪʦʚʦʡ ʜʦʩʪʫʧ) 

18 16,7 

ɸʣʴʚʝʦʣʷʨʥʳʡ, ʥʝʙʥʳʡ ʦʪʨʦ-

ʩʪʦʢ c ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʘ 

ʜʨʫʛʠʝ ʢʦʩʪʠ ʣʠʮʝʚʦʛʦ ʩʢʝʣʝʪʘ 

ʈʝʟʝʢʮʠʷ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ  

ʧʦ ʂʦʭʝʨʫ-ɺʝʙʝʨʫ (ʚʥʝʨʦʪʦ-

ʚʦʡ ʜʦʩʪʫʧ) 

22 2
,3 

ʅʠʞʥʷʷ ʯʝʣʶʩʪʴ:  68 63 

ʊʝʣʦ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ  ɹʣʦʢʦʚʘʷ ʨʝʟʝʢʮʠʷ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ 

16 14,9 

ʊʝʣʦ, ʫʛʦʣ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ (ʩ 

ʚʦʚʣʝʯʝʥʠʝʤ ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ 

ʢʘʥʘʣʘ) 

ʉʝʛʤʝʥʪʘʨʥʘʷ ʨʝʟʝʢʮʠʷ 

ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ 

31 28,7 

ɺʦʚʣʝʯʝʥʠʝ ʤʳʱʝʣʢʦʚʦʛʦ 

ʦʪʨʦʩʪʢʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ 

ʈʝʟʝʢʮʠʷ ʥʠʞʥ
ʡ ʯʝʣʶʩʪʠ ʩ 

ʵʢʟʘʨʪʠʢʫʣʷʮʠʝʡ  

20 18,5 

ʊʦʪʘʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ 

ʊʦʪʘʣʴʥʘʷ ʨʝʟʝʢʮʠʷ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ 

1 0,9 
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ɏɚ ɝɖɑɗɑɞɌ 108 ɛɌɢɔɑəɞɌɘ (100%) ɍɧɗɔ ɛɜɚɎɑɐɑ-

əɧ ɝɗɑɐɟɪɥɔɑ Ɏɔɐɧ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ (ɞɌɍɗ. 1). 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ əɌ ɜɌɓɗɔɣəɧɡ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ 

ɖɚɘɛɗɑɖɝəɚɑ ɗɟɣɑɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ: ɚɜɞɚɛɌəɞɚ-

ɘɚɏɜɌɠɔɫ, ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ, ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɖɚəɟɝəɚ-

ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɜɌɐɔɚ-

əɟɖɗɔɐəɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ (ȺɀɉȶȾ, 

ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɫ). Ƀɑɜɑɓ 7-14 ɐəɑɕ ɛɚɝɗɑ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ 71 ɛɌɢɔɑəɞɟ (65,7%) ɍɧɗɚ 

ɛɜɚɎɑɐɑəɚ ɗɟɣɑɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ (ɖɗɌɝɝɔɣɑɝɖɔɑ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɘɑɞɚɐɧ, ȸȽȶȾ). ȾɌɖɒɑ 59 

ɛɌɢɔɑəɞɌɘ (54,6%) ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȶȷȶȾ. ɃɌɝɞɔ 

ɛɌɢɔɑəɞɚɎ Ɏ ɐɌɗɨəɑɕɤɑɘ ɛɜɚɎɚɐɔɗɌɝɨ ɖɚɘ-

ɛɗɑɖɝəɌɫ ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ əɌ ɜɌɓɗɔɣəɧɡ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ: ɣɑɜɑɓ 1-1,5 ɘɑɝɫɢɌ, 

3-4 ɘɑɝɫɢɌ, 5-6 ɘɑɝɫɢɑɎ, 1-1,5 ɏɚɐɌ, ɣɑɜɑɓ 2 ɏɚ-

ɐɌ ɔ ɍɚɗɑɑ. ȶɚɘɛɗɑɖɝ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɓɚɘɚɜɠɔəɚɎɚɕ ɓɌɎɔɝɔ-

ɘɚɝɞɨɪ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɗɑɣɑəɔɫ 

ɛɜɚɎɚɐɔɗɝɫ ɐɗɫ ɚɢɑəɖɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ ɔ ɛɗɌəɔɜɚɎɌəɔɫ ɐɌɗɨəɑɕɤɑɏɚ Ɏɑɐɑəɔɫ 

ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ (ɞɌɍɗ. 2.). 

ȶɜɔɞɑɜɔɫɘɔ ɚɢɑəɖɔ ɛɚɗɟɣɑəəɧɡ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɐɌəəɧɡ ɫɎɔɗɔɝɨ: 

1. ȺɢɑəɖɌ ɛɜɚɎɑɐɑəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɗɑɣɑəɔɫ: ɚɛɜɑɐɑɗɑəɔɑ ɏɜɌəɔɢ ɜɑɓɑɖɢɔɔ, ɚɢɑəɖɌ 

ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɧ Ɏ ɚɍɗɌɝɞɔ ɏɜɌəɔɢ ɚɝɞɑɚɞɚ-

ɘɔɔ, əɌɗɔɣɔɑ, ɗɚɖɌɗɔɓɌɢɔɫ ɚɣɌɏɚɎ ɚɝɞɑɚəɑɖɜɚɓɌ 

Ɏəɑ ɜɑɓɑɢɔɜɚɎɌəəɚɕ ɚɍɗɌɝɞɔ. 

2. ȺɢɑəɖɌ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ: ɚɛɜɑɐɑɗɑ-

əɔɑ ɡɌɜɌɖɞɑɜɌ ɔ ɗɚɖɌɗɔɓɌɢɔɔ ɟɝɞɌəɚɎɗɑəəɚɏɚ 

ɩəɐɚɛɜɚɞɑɓɌ, ɚɢɑəɖɌ ɝɚɚɞɎɑɞɝɞɎɔɫ ɩəɐɚɛɜɚɞɑɓɌ 

ɌəɌɞɚɘɔɣɑɝɖɚɘɟ ɡɚɐɟ ɜɑɓɑɢɔɜɚɎɌəəɚɏɚ ɟɣɌɝɞɖɌ, 

ɝɚɝɞɚɫəɔɑ ɚɖɜɟɒɌɪɥɑɕ ɩəɐɚɛɜɚɞɑɓ ɖɚɝɞəɚɕ 

ɞɖɌəɔ. 

3. ȺɢɑəɖɌ əɚɎɚɚɍɜɌɓɚɎɌəəɚɕ ɖɚɝɞəɚɕ ɞɖɌ-

əɔ: ɚɛɜɑɐɑɗɑəɔɑ ɡɌɜɌɖɞɑɜɌ ɔ ɗɚɖɌɗɔɓɌɢɔɔ əɚɎɚ-

ɚɍɜɌɓɚɎɌəəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ. 

ȺɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ Ɏ ɛɜɫ-

ɘɚɕ ɛɜɚɑɖɢɔɔ (ȼȯ) ɎɧɛɚɗəɫɗɌɝɨ əɌ ɌɛɛɌɜɌɞɑ 

çSilhouette HFè (General Electric, ȽɄȬ) Ɏɝɑɘ ɛɌ-

ɢɔɑəɞɌɘ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ 

(n=108; 100%). ȺɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ (ȺȻȾȯ) Ɏɧ-

ɛɚɗəɫɗɌɝɨ əɌ ɌɛɛɌɜɌɞɑ çȺɜɞɚɛɌəɞɚɘɚɏɜɌɠ OP 

100è (Instrumentarium Imaging Inc, ɀɔəɗɫəɐɔɫ) 

əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ ɟ Ɏɝɑɡ 

ɛɌɢɔɑəɞɚɎ (n=108; 100%). ȹɌ ɜɌɓɗɔɣəɧɡ ɩɞɌɛɌɡ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɛɑɜɔɚɐɌ (ɣɑɜɑɓ 7-14 ɐəɑɕ, 

1-1,5 ɘɑɝɫɢɑɎ, 3-4 ɘɑɝɫɢɌ) ɌəɌɗɔɓ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘ ɔ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘ Ɏɧɛɚɗəɫɗɝɫ ɝ ɢɑɗɨɪ 

ɚɢɑəɖɔ ɚɍɦɑɘɌ ɛɜɚɎɑɐɑəəɚɕ ɜɑɓɑɖɢɔɔ. Ȼɜɔ Ɏɧ-

ɛɚɗəɑəɔɔ ɐɌəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɣɑɜɑɓ 5-6 ɘɑɝɫ-

ɢɑɎ, 1-1,5 ɏɚɐɌ, 2 ɏɚɐɌ ɔ ɍɚɗɑɑ ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ 

ɍɧɗɔ ɌəɌɗɚɏɔɣəɧ, ɞɌɖɒɑ ɎɧɫɎɗɫɗɚɝɨ Ɏɚɓɘɚɒəɚɑ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɚɝɞɑɚəɑɖɜɚɓɌ Ɏ ɝɚɡɜɌəəɧɡ ɚɞ-

ɐɑɗɌɡ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ (Ɏɑɜɡəɫɫ ɔ əɔɒ-

əɫɫ ɣɑɗɪɝɞɔ), əɌɗɔɣɔɑ ɔ ɗɚɖɌɗɔɓɌɢɔɫ əɚɎɚɚɍɜɌ-

ɓɚɎɌəəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɓɚəɑ ɜɑɓɑɖɢɔɔ, ɚɢɑ-

əɔɎɌɗɚɝɨ ɝɚɝɞɚɫəɔɑ ɟɝɞɌəɚɎɗɑəəɚɏɚ ɩəɐɚɛɜɚɞɑ-

ɓɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȽȶȾ) ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ əɌ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ ɛɜɚɎɚɐɔɗɌɝɨ əɌ ɌɛɛɌɜɌɞɑ 

çToshiba Aquilion ONE 640è (Toshiba, ɋɛɚəɔɫ). 

ȹɌ  ɜɌɓɗɔɣəɧɡ  ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ  ɩɞɌɛɌɡ (ɣɑ- 

ȾɌɍɗɔɢɌ ʈ2.     ȶɚɘɛɗɑɖɝəɚɑ ɗɟɣɑɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ. 

ʉʨʦʢʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ/ 

ʤʝʪʦʜ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ 

ʈʝʥʪʛʝʥʦʛʨʘʬʠʷ  

ʯʝʨʝʧʘ 

ʆʨʪʦʧʘʥʪʦʤʦʛʨʘʬʠʷ  

 

ʄʉʂʊ ʂʃʂʊ ʈʘʜʠʦʥʫʢʣʠʜʥʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ  

 

 

ɸʙʩ. % ɸʙʩ. % ɸʙʩ. % ɸʙʩ. % 

7-14 ʜʥʝʡ 71 65,7 71 65,7 59 54,6 - - 

1-1,5 ʤʝʩʷʮʘ 39 36,1 39 36,1 28 25,9 2 1,8 

3-4 ʤʝʩʷʮʝʚ 22 20,4 22 20,4 21 19,4 3 2,8 

5-6 ʤʝʩʷʮʝʚ 19 17,6 19 17,6 18 16,6 5 4,6 

1-1,5 ʛʦʜʘ 12 11,1 
2 11,1 9 8,3 6 5,5 

2 ʛʦʜʘ ʠ  

ʙʦʣhɹʝ 

8 7,4 8 7,4 5 4,6 4 3,7 

ɺʩʝʛʦ 163 158,3 163 158,3 140 129,4 20 18,4 
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ɜɑɓ 7-14 ɐəɑɕ, 1-1,5 ɘɑɝɫɢɑɎ, 3-4 ɘɑɝɫɢɌ) ɐɌə-

əɧɑ ȸȽȶȾ ɛɚɓɎɚɗɫɗɔ ɚɢɑəɔɞɨ ɛɚɗəɚɞɟ ɛɜɚɎɑ-

ɐɑəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɝɚɝɞɚɫəɔɑ 

ɟɝɞɌəɚɎɗɑəəɧɡ əɔɖɑɗɔɐ-ɞɔɞɌəɚɎɧɡ ɔɘɛɗɌəɞɌ-

ɞɚɎ, əɌɗɔɣɔɑ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ, ɝɚɝɞɚɫəɔɑ 

ɚɖɜɟɒɌɪɥɔɡ ɘɫɏɖɔɡ ɞɖɌəɑɕ. Ƀɑɜɑɓ 5-6 ɘɑɝɫ-

ɢɑɎ, 1-1,5 ɏɚɐɌ, 2 ɏɚɐɌ ɔ ɍɚɗɑɑ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎ-

əɚɏɚ ɗɑɣɑəɔɫ ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ȸȽȶȾ ɍɧɗɔ ɌəɌɗɚɏɔɣəɧɑ, ɞɌɖɒɑ ɛɜɚɎɚɐɔɗɌɝɨ 

ɚɢɑəɖɌ Ɏɚɓɘɚɒəɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ əɌ ɜɌəɑɑ ɔəɞɌɖɞəɧɑ ɝɞɜɟɖɞɟ-

ɜɧ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ, ɓɌ ɛɜɑɐɑɗɧ ɣɑɗɪɝɞəɧɡ ɖɚ-

ɝɞɑɕ, ɚɛɜɑɐɑɗɫɗɚɝɨ əɌɗɔɣɔɑ əɚɎɚɚɍɜɌɓɚɎɌəəɚɕ 

ɖɚɝɞəɚɕ ɞɖɌəɔ.     

ȶɚəɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ (ȶȷȶȾ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɑɚəɑɖɜɚɓɌɘɔ ɗɔ-

ɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɛɜɚɎɚɐɔɗɌɝɨ əɌ ɌɛɛɌɜɌɞɑ 

çGALILEOS Comfortè (Sirona, ȯɑɜɘɌəɔɫ). ȾɌɖɒɑ 

ɚɝɟɥɑɝɞɎɗɫɗɝɫ ɛɜɚɝɘɚɞɜ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ Ɏ 

ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɘ ɜɑɒɔɘɑ FaceScanner ɝ 

əɌɗɚɒɑəɔɑɘ ɠɚɞɚɏɜɌɠɔɣɑɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ 

ɛɌɢɔɑəɞɌ əɌ ɞɜɑɡɘɑɜəɟɪ ɜɑɖɚəɝɞɜɟɖɢɔɪ ɑɏɚ 

ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ. ȬəɌɗɔɓ ɐɌəəɧɡ ȶȷȶȾ əɌ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɑɚ-

əɑɖɜɚɓɌɘɔ ɎɖɗɪɣɌɗ ɞɑ ɒɑ ɖɜɔɞɑɜɔɔ, ɣɞɚ ɔ ɛɜɔ 

ȸȽȶȾ, ɖɜɚɘɑ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɚɖɜɟɒɌɪɥɔɡ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ. 

 ȾɌɖɒɑ Ɏ ɖɚɘɛɗɑɖɝəɚɑ ɗɟɣɑɎɚɑ ɚɍɝɗɑɐɚɎɌ-

əɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɑɚəɑɖɜɚɓɌɘɔ ɗɔɢɑɎɚɏɚ ɝɖɑ-

ɗɑɞɌ əɌ ɠɚəɑ ɟɛɚɞɜɑɍɗɑəɔɫ ɐɑɓɚɘɚɜɠɔəɌ ɎɚɤɗɌ 

ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɐɔɌɏəɚɝɞɔɖɌ (ȼȰ) - ɛɗɌəɌɜəɌɫ 

ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɫ ɔ ɚɐəɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚə-

əɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȺɀɉȶȾ). ȴɝɝɗɑ-

ɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ əɌ ɐɎɟɡɐɑɞɑɖɞɚɜəɚɕ ɜɚ-

ɞɌɢɔɚəəɚɕ ɏɌɘɘɌ-ɖɌɘɑɜɑ çMillennium MGè 

(General Electric, ȽɄȬ) ɝ ɤɔɜɚɖɔɘ ɛɚɗɑɘ ɓɜɑəɔɫ 

ɔ ɛɌɜɌɗɗɑɗɨəɧɘ ɖɚɗɗɔɘɌɞɚɜɚɘ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑ-

ɤɑəɔɫ ɐɗɫ əɔɓɖɔɡ ɩəɑɜɏɔɕ (LEHR) ɝ ɎəɟɞɜɔɎɑə-

əɧɘ ɎɎɑɐɑəɔɑɘ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ) 

"Ȼɔɜɠɚɞɑɡ 99mȾɝ" (99m Tc-Technetium -

pyrophosphate). ȬəɌɗɔɓ ɐɌəəɧɡ ɜɌɐɔɚəɟɖɗɔɐ-

əɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ (ɚɢɑəɖɌ ɔəɞɑəɝɔɎəɚ-

ɝɞɔ, ɗɚɖɌɗɔɓɌɢɔɔ əɌɖɚɛɗɑəɔɫ ɜɌɐɔɚɠɌɜɘɛɜɑ-

ɛɌɜɌɞɌ Ɏ ɖɚɝɞɫɡ ɗɔɢɑɎɚɏɚ, ɐɜɟɏɔɡ ɚɞɐɑɗɚɎ ɝɖɑ-

ɗɑɞɌ) ɣɑɜɑɓ 1-1,5 ɘɑɝɫɢɑɎ, 3-4 ɘɑɝɫɢɌ, 5-6 ɘɑɝɫ-

ɢɑɎ, 1-1,5 ɏɚɐɌ, ɞɌɖɒɑ ɣɑɜɑɓ 2 ɏɚɐɌ ɔ ɍɚɗɑɑ ɛɚ-

ɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɚɓɎɚɗɫɗ ɚɢɑ-

əɔɞɨ Ɏɚɓɘɚɒəɚɑ ɝɚɡɜɌəɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɛɜɚɢɑɝɝɌ Ɏ ɖɚɝɞɫɡ ɗɔɢɑɎɚɏɚ ɔ ɐɜɟɏɔɡ ɚɞɐɑɗɚɎ 

ɝɖɑɗɑɞɌ ɔɗɔ ɛɚɫɎɗɑəɔɑ əɚɎɧɡ ɚɣɌɏɚɎ ɚɝɞɑɚ-

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȸȽȶȾ. 3D (Ɍ), ɖɚɜɚəɌɗɨəɌɫ (ɍ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɞɚɞɌɗɨəɚɕ ɜɑɓɑɖɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɟɝɞɌəɚɎɖɚɕ ɐɎɟɡ ɝɑɞɣɌɞɧɡ ɔɘɛɗɌəɞɌɞɚɎ, ɜɑɓɑɖɢɔɔ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ ɛɚ ȶɚɡɑɜɟ-Ȯɑɍɑɜɟ. ȴɝɝɗɑɐɚɎɌəɔɑ ɣɑɜɑɓ 7 ɐəɑɕ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɐɑɠɑɖɞ ɝɞɑəɚɖ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ. ȽɚɡɜɌəəɧɑ ɝɞɑəɖɔ ɝɔəɟɝɌ ɟɞɚɗɥɑəɧ, ɝɖɗɑɜɚ-

ɓɔɜɚɎɌəəɧ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɗɑɎɚɝɞɚɜɚəəɑɑ ɚɜɚɌəɞɜɌɗɨəɚɑ ɝɚɟɝɞɨɑ. ȶɜɌɫ ɜɑɓɑɖɢɔɔ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡəɑɕ ɣɑɗɪ-

ɝɞɔ ɝɗɑɎɌ ɣɑɞɖɔɑ, əɑɜɚɎəɧɑ, ɍɑɓ ɛɜɔɓəɌɖɚɎ ɝɖɗɑɜɚɓɌ. ȽɑɞɣɌɞɧɑ ɔɘɛɗɌəɞɌɞɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɘɑɥɑəɧ. 

Fig. 1.   MSCT. 3D (a), co ronal  (b) reconstructions .   

Ⱦhe condition is after total resection of the lower jaw with the installation of two mesh implants, resection of the 

upper jaw on the left according to Kocher -Weber. The study is 7 days after surgery. The defect of the walls of the 

left maxillary sinus is determined. The sinus walls are thickened, sc lerotic. The left -side oroantral anastomosis is 

visualized. The edges of the resection in the upper jaw on the left are clear, without signs of sclerosis. Mesh i m-

plants of the lower jaw are displaced.  
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əɑɖɜɚɓɌ. 

 ȼɑɓɟɗɨɞɌɞɧ. 

 Ƀɑɜɑɓ 7-14 ɐəɑɕ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑ-

ɣɑəɔɫ 71 ɛɌɢɔɑəɞɟ (65,7%) ɍɧɗ ɛɜɚɎɑɐɑə ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɧɕ ɖɚəɞɜɚɗɨ ɝ ɛɜɔɘɑəɑəɔɑɘ ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɔ, ȺȻȾȯ, ȸȽȶȾ. 59 ɛɌɢɔɑəɞɌɘ 

(54,6%) ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȶȷȶȾ. Ȯ Ɏɔɐɟ əɌɗɔɣɔɫ 

əɑɐɚɝɞɌɞɖɚɎ ð ɛɚɗɟɣɑəɔɑ ɛɗɚɝɖɚɝɞəɚɏɚ ɔɓɚɍɜɌ-

ɒɑəɔɫ ɝ ɩɠɠɑɖɞɚɘ ɝɟɘɘɌɢɔɔ, ɛɜɚɑɖɢɔɚəəɧɡ 

ɔɝɖɌɒɑəɔɕ, ȼȯ, ȺȻȾȯ əɌ ɐɌəəɚɘ ɩɞɌɛɑ ɞɌɖɒɑ 

ɚɖɌɓɌɗɔɝɨ ɘɌɗɚɔəɠɚɜɘɌɞɔɎəɧɘɔ ɐɗɫ ɚɢɑəɖɔ 

ɚɍɦɑɘɌ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔ ɝɞɜɟɖ-

ɞɟɜ Ɏəɑ ɓɚəɧ ɜɑɓɑɖɢɔɔ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɜɑɓɑɖɢɔɔ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ ɝ ɟɝɞɌəɚɎɖɚɕ ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɩəɐɚɛɜɚɞɑɓɚɎ 

ɔɓ əɔɖɑɗɔɐ ɞɔɞɌəɌ Ɏ 33 ɝɗɟɣɌɫɡ (30,5%) ɎɧɫɎɗɑ-

əɚ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɩəɐɚɛɜɚɞɑ-

ɓɚɎ, ɟ 3 ɛɌɢɔɑəɞɚɎ (2,8%) ɚɛɜɑɐɑɗɫɗɚɝɨ əɑɝɚɚɞ-

ɎɑɞɝɞɎɔɑ ɩəɐɚɛɜɚɞɑɓɌ ɌəɌɞɚɘɔɣɑɝɖɚɘɟ ɡɚɐɟ 

ɟɐɌɗɑəəɚɏɚ ɚɞɐɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ (ɜɔɝ 1.).  

Ȼɚ ɐɌəəɧɘ ȸȽȶȾ ɎɧɫɎɗɑəɚ ɝɚɡɜɌəɑəɔɑ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɗɚɍəɧɡ, ɝɖɟɗɚɎɧɡ 

ɚɞɜɚɝɞɖɌɡ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ (n=5; 4,6%), Ɏ ɝɖɟ-

ɗɚɎɧɡ ɖɚɝɞɫɡ, ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ (n=4; 3,7%), Ɏ 

ɝɞɑəɖɌɡ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ (n=18; 

16,7%). ȶȷȶȾ ɟ 59 ɛɌɢɔɑəɞɚɎ (54,6%) ɞɌɖɒɑ 

ɛɚɓɎɚɗɔɗɚ ɛɚɗɟɣɔɞɨ ɚɍɦɑɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔə-

ɠɚɜɘɌɢɔɔ, ɐɚɝɞɌɞɚɣəɧɕ ɐɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ 

ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ (ɘɚɓɏɚɎɚɏɚ) ɚɞɐɑɗɌ ɣɑɜɑɛɌ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɣɑɜɑɓ 7-14 ɐəɑɕ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. 

Ȼɜɔ ɗɟɣɑɎɚɘ ɖɚəɞɜɚɗɑ Ɏ ɐɔəɌɘɔɖɑ ɣɑɜɑɓ 

1-1,5 ɘɑɝɫɢɌ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ 39 

ɛɌɢɔɑəɞɌɘ (36,1%) ɍɧɗɔ ɛɜɚɎɑɐɑəɧ: ȺȻȾȯ, ȼȯ, 

ȸȽȶȾ. ȶȷȶȾ ɍɧɗɚ ɛɜɔɘɑəɑəɚ ɟ 28 ɛɌɢɔɑəɞɚɎ 

(25,9%), ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɐɔɌɏəɚɝɞɔɖɌ (ɚɝɞɑɚɝ-

ɢɔəɞɔɏɜɌɠɔɫ, ȺɀɉȶȾ) Ɏ 2 ɝɗɟɣɌɫɡ (1,8%). 

Ȼɚ ɐɌəəɧɘ ȼȯ ɣɑɜɑɛɌ, ȺȻȾȯ ɟ 15 ɛɌɢɔɑə-

ɞɚɎ (13,9%) ɚɞɘɑɣɌɗɚɝɨ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ ɝɚ-

ɝɞɚɫəɔɑ ɔɘɛɗɌəɞɌɞɚɎ, ɟ 2 ɛɌɢɔɑəɞɚɎ (1,8%) ð 

ɝɘɑɥɑəɔɑ ɝɑɞɣɌɞɚɏɚ ɔɘɛɗɌəɞɌɞɌ. Ȼɚ ɐɌəəɧɘ 

ȸȽȶȾ əɌ ɐɌəəɚɘ ɩɞɌɛɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ 

ɖɚəɞɜɚɗɫ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɝɚɡɜɌəɑəɔɑ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɗɚɍəɧɡ, ɝɖɟɗɚɎɧɡ ɚɞɜɚɝɞɖɌɡ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɟ 2 ɛɌɢɔɑəɞɚɎ (1,8%), Ɏ ɐɜɟɏɔɡ 

ɖɚɝɞɫɡ ɗɔɢɑɎɚɏɚ ɔ ɘɚɓɏɚɎɚɏɚ ɚɞɐɑɗɚɎ ɣɑɜɑɛɌ 

(ɝɖɟɗɚɎɧɑ ɖɚɝɞɔ, ɚɞɐɑɗɧ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ) 

(n=2; 1,8%) ɍɑɓ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ əɌ ɚɖɜɟɒɌɪ-

ɥɔɑ ɝɞɜɟɖɞɟɜɧ, Ɏ ɝɚɡɜɌəəɧɡ ɝɞɑəɖɌɡ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɝɔəɟɝɚɎ (n=11; 10,2%) (ɜɔɝ.2). 

 Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȽȶȾ ɔ ȶȷȶȾ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɝɑɞɣɌɞɧɘɔ ɔɘɛɗɌəɞɌɞɌɘɔ (n=13; 12%) Ɏ 11 

ɝɗɟɣɌɫɡ (10,2%) ɚɞɘɑɣɌɗɚɝɨ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ 

ɛɚɗɚɒɑəɔɑ ɔɘɛɗɌəɞɌɞɚɎ, Ɏ 2 ɝɗɟɣɌɫɡ (1,8%) 

ɚɛɜɑɐɑɗɫɗɚɝɨ ɝɘɑɥɑəɔɑ ɔɘɛɗɌəɞɌɞɌ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɜɌɐɔɚəɟɖɗɔɐəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɣɑɜɑɓ 1-1,5 ɘɑɝɫɢɌ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɚɛɜɑɐɑɗɫɗɚɝɨ əɌɗɔɣɔɑ əɌɖɚɛɗɑ-

əɔɫ ȼɀȻ Ɏəɑ ɓɚəɧ ɜɑɓɑɖɢɔɔ, ɞɌɖɒɑ Ɏ ɚɍɗɌɝɞɔ 

ɏɚɗɚɎɚɖ ɛɗɑɣɑɎɧɡ ɖɚɝɞɑɕ, ɜɟɖɚɫɞɖɔ ɔ ɞɑɗɌ ɏɜɟ-

ɐɔəɧ (n=1; 0,9%) (ɜɔɝ.3).  

Ƀɑɜɑɓ 3-4 ɘɑɝɫɢɌ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɗɑɣɑəɔɫ 22 ɛɌɢɔɑəɞɌɘ (20,4%) ɛɜɚɎɑɐɑəɌ ɖɚɘ-

ɛɗɑɖɝəɌɫ ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ: ȼȯ, ȺȻȾȯ, 

ȸȽȶȾ. 21 ɛɌɢɔɑəɞɟ (19,4%) ɞɌɖɒɑ ɍɧɗɌ ɛɜɚɎɑ-

ɐɑəɌ ȶȷȶȾ, 3 ɛɌɢɔɑəɞɌɘ (2,8%) ð ȼȰ.  

Ȼɚ ɐɌəəɧɘ ȸȽȶȾ ɔ ȶȷȶȾ ɖɜɌɫ ɜɑɓɑɖɢɔɔ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɡɔɜɟɜɏɔɣɑɝɖɔɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ əɌ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ (n=13; 12%) ɍɧɗɔ ɝ ɣɑɞɖɔɘɔ, 

ɘɑɝɞɌɘɔ əɑɜɚɎəɧɘɔ, ɝɖɗɑɜɚɓɔɜɚɎɌəəɧɘɔ ɖɚə-

ɞɟɜɌɘɔ. ȿ 8 ɛɌɢɔɑəɞɚɎ (7,4%) ɚɛɜɑɐɑɗɫɗɚɝɨ ɟɐɚ-

ɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɔɘɛɗɌəɞɌɞɚɎ, Ɏ 1 

ɝɗɟɣɌɑ (0,9%) ɚɞɘɑɣɌɗɚɝɨ ɔɡ ɝɘɑɥɑəɔɑ (ɜɔɝ.4).  

Ȼɚ ɐɌəəɧɘ ȼȰ, ɛɜɚɎɑɐɑəəɚɕ ɟ 3 ɛɌɢɔɑə-

ɞɚɎ (2,8%) əɌ ɐɌəəɚɘ ɩɞɌɛɑ ɎɧɫɎɗɑəɌ ɏɔɛɑɜ-

ɠɔɖɝɌɢɔɫ ȼɀȻ Ɏ ɚɍɗɌɝɞɔ əɚɝɚɎɚɕ ɛɚɗɚɝɞɔ, ɝɖɟ-

ɗɚɏɗɌɓəɔɣəɚɏɚ ɖɚɘɛɗɑɖɝɌ Ɏəɑ ɓɚəɧ ɛɜɚɎɑɐɑəəɚɕ 

ɜɑɓɑɖɢɔɔ, Ɏ ɛɜɚɑɖɢɔɔ ɜɟɖɚɫɞɖɔ ɔ ɞɑɗɌ ɏɜɟɐɔəɧ 

(n=1; 0,9%).  

Ƚɗɑɐɟɪɥɔɕ ɩɞɌɛ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ 

ɖɚəɞɜɚɗɫ ɍɧɗ ɛɜɚɎɑɐɑə ɣɑɜɑɓ 5-6 ɘɑɝɫɢɑɎ. 19 

ɛɌɢɔɑəɞɌɘ (17,6%) ɛɜɚɎɑɐɑəɌ ɖɚɘɛɗɑɖɝəɌɫ ɗɟ-

ɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ: ȼȯ ɣɑɜɑɛɌ, ȺȻȾȯ, ȸȽȶȾ. 18 

ɛɌɢɔɑəɞɌɘ (16,6%) ɛɜɚɎɑɐɑəɌ ȶȷȶȾ, 5 ɛɌɢɔɑə-

ɞɌɘ (4,6%) ð ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɐɔɌɏəɚɝɞɔɖɌ.  

Ȼɚ ɐɌəəɧɘ ȺȻȾȯ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɛɑɜɌɞɔɎ-

əɧɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ (n=6; 

5,5%) Ɏ 2 ɝɗɟɣɌɫɡ ɝ ɚɐəɚɝɞɚɜɚəəɑɕ ɜɑɓɑɖɢɔɑɕ 

(1,8%) ɎɧɫɎɗɑəɧ ɛɜɔɓəɌɖɔ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓ-

ɘɑəɑəɔɕ Ɏ ɝɚɡɜɌəəɧɡ ɚɞɐɑɗɌɡ ɌɗɨɎɑɚɗɫɜəɚɏɚ 

ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ 

ɝɞɚɜɚəɧ. ȿ 1 ɛɌɢɔɑəɞɌ (0,9%) ɝ ɜɑɓɑɖɢɔɑɕ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ ɚɞɘɑɣɌɗɚɝɨ əɌɗɔɣɔɑ əɑɣɑɞɖɚɝɞɔ 

ɚɍɗɌɝɞɔ ɚɝɞɑɚɞɚɘɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɍɑɓ ɛɜɔ-

ɓəɌɖɚɎ ɝɖɗɑɜɚɓɔɜɚɎɌəɔɫ.  

Ȼɚ ɐɌəəɧɘ ȸȽȶȾ ɔ ȶȷȶȾ ɎɧɫɎɗɑəɚ ɛɚɫɎ-

ɗɑəɔɑ ɚɝɞɑɚəɑɖɜɚɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɓɌ ɛɜɑɐɑ-

ɗɌɘɔ ɚɍɗɌɝɞɔ ɜɑɓɑɖɢɔɔ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ 

(n=3; 2,8%), Ɏ ɝɚɡɜɌəəɧɡ ɚɞɐɑɗɌɡ ɜɑɓɑɢɔɜɚɎɌə-

əɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ (n=1; 0,9%) (ɜɔɝ.5).  

Ȼɚ ɐɌəəɧɘ ȺȻȾȯ, ȼȯ, ȸȽȶȾ, ȶȷȶȾ ɚɞɘɑ-

ɣɌɑɞɝɫ ɛɚɫɎɗɑəɔɑ əɚɎɚɚɍɜɌɓɚɎɌəəɚɕ ɖɚɝɞəɚɕ 

ɞɖɌəɔ Ɏ ɚɍɗɌɝɞɔ ɜɑɓɑɖɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

(n=1; 0,9%). Ȼɚ ɐɌəəɧɘ ɛɗɌəɌɜəɚɕ ɚɝɞɑɚɝɢɔə-

ɞɔɏɜɌɠɔɫ ɔ ȺɀɉȶȾ (n=5; 4,6%) ɎɧɫɎɗɑəɌ ɟɘɑ-

ɜɑəəɌɫ ɚɐəɚɝɞɚɜɚəəɫɫ ɏɔɛɑɜɠɔɖɝɌɢɔɫ ȼɀȻ Ɏ 

ɚɍɗɌɝɞɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɛɚɗɚɝɞɔ əɚɝɌ ɟ ɛɌɢɔ-

ɑəɞɌ ɝ ɜɌəɑɑ ɛɜɚɎɑɐɑəəɚɕ ɜɑɓɑɖɢɔɑɕ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ (n=1; 0,9%), ɛɜɔɓəɌɖɚɎ ɚɝɞɑɚəɑɖɜɚɞɔ-

ɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɐɌəəɧɡ ɚɍɗɌɝɞɫɡ ɛɜɔ ɛɜɚ-

Ɏɑɐɑəɔɔ ȼȯ, ȺȻȾȯ, ȸȽȶȾ, ȶȷȶȾ ɛɚɗɟɣɑəɚ əɑ ɍɧ-

ɗɚ. Ȯ 1 ɝɗɟɣɌɑ (0,9%) ɚɛɜɑɐɑɗɫɗɚɝɨ əɌɖɚɛɗɑəɔɑ 

ȼɀȻ Ɏ ɚɍɗɌɝɞɔ ɝɖɟɗɚɏɗɌɓəɔɣəɚɏɚ ɖɚɘɛɗɑɖɝɌ, Ɏɔ-

ɝɚɣəɚɕ ɖɚɝɞɔ, əɚɝɚɎɚɕ ɛɚɗɚɝɞɔ, əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ, ɜɟɖɚɫɞɖɔ ɔ ɞɑɗɌ ɏɜɟɐɔəɧ (ɜɔɝ. 6).  

 Ƀɑɜɑɓ 1-1,5 ɏɚɐɌ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɗɑɣɑəɔɫ 12 ɛɌɢɔɑəɞɌɘ ɛɚɎɞɚɜəɚ ɛɜɚɎɑɐɑəɧ ȼȯ, 

ȺȻȾȯ, ȸȽȶȾ. ȾɌɖɒɑ 9 ɛɌɢɔɑəɞɌɘ (8,3%) ɛɜɚɎɑ-

ɐɑəɌ ȶȷȶȾ, 6 ɛɌɢɔɑəɞɌɘ (5,5%) ð ȼȰ.  

 Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɟɣɑɎɚɏɚ 

ɚɍɝɗɑɐɚɎɌəɔɫ    ɎɧɫɎɗɑəɚ     ɛɚɫɎɗɑəɔɑ    ɚɣɌɏɚɎ  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      ȸȽȶȾ. 3D (Ɍ), ɖɚɜɚəɌɗɨəɌɫ (ɍ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ƚɚɝɞɚɫəɔɑ ɣɑɜɑɓ 30 ɐəɑɕ ɛɚɝɗɑ ɐɎɟɝɞɚɜɚəəɑɕ ɜɑɓɑɖɢɔɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɛɚ ȶɚɡɑɜɟ-Ȯɑɍɑɜɟ, ɜɑɓɑɖɢɔɔ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɚɞ ɟɏɗɚɎ, ɟɝɞɌəɚɎɖɔ ɝɑɞɣɌɞɚɏɚ ɔɘɛɗɌəɞɌɞɌ. ȺɞɘɑɣɌɑɞɝɫ ɝɚɡɜɌəɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɝɚ-

ɡɜɌəəɧɡ ɝɞɑəɖɌɡ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ, əɔɒəɑɕ ɝɞɑəɖɔ ɗɑɎɚɕ ɚɜɍɔɞɧ, ɝɚɤəɔɖɑ, ɝɚɡɜɌəəɧɡ ɚɞɐɑɗɌɡ ɛɚ-

ɗɚɝɞɔ əɚɝɌ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɐɎɟɝɞɚɜɚəəɔɑ ɚɜɚɌəɞɜɌɗɨəɧɑ ɔ ɚɜɚəɌɓɌɗɨəɧɑ ɝɚɟɝɞɨɫ. ȽɑɞɣɌɞɧɕ ɔɘɛɗɌəɞɌɞ əɑ 

ɝɘɑɥɑə. 

Fig. 2.   MSCT. 3D (a), co ronal  (b) reconstructions .   

Ⱦhe condition is 30 days after bilateral resection of the upper jaw according to Kocher-Weber, resection of the lo w-

er jaw from the c orners, installation of a mesh implant. The preservation of pathological changes in the preserved 

walls of the maxillary sinuses, the lower wall of the left orbit, the vomer, the preserved parts of the nasal cavity is 

noted. Bilateral oroantral and oronasa l anastomoses are determined. The mesh implant is not displaced.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.       ȻɗɌəɌɜəɌɫ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɘɘɌ. 

Ƚɚɝɞɚɫəɔɑ ɣɑɜɑɓ 28 ɐəɑɕ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ð ɞɚɞɌɗɨəɚɕ ɜɑɓɑɖɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɟɝɞɌ-

əɚɎɖɚɕ ɝɑɞɣɌɞɚɏɚ ɔɘɛɗɌəɞɌɞɌ. ȻɚɎɧɤɑəəɚɑ əɌɖɚɛɗɑəɔɑ ȼɀȻ Ɏ ɚɍɗɌɝɞɔ ɜɑɓɑɢɔɜɚɎɌəəɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ, 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ ɛɚɗɚɝɞɔ əɚɝɌ ɝɗɑɎɌ, ɚɍɑɔɡ ɏɚɗɚɎɚɖ ɛɗɑɣɑɎɧɡ ɖɚɝɞɑɕ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɛɜɌɎɚɕ, ɜɟɖɚɫɞɖɔ ɔ 

ɞɑɗɌ ɏɜɟɐɔəɧ. 

Fig. 3.    Osteoscintigraphy of the whole skeleton.  

The condition is 28 days after surgery - total resection of the lower jaw with the inst allation of a mesh implant. 

Increased accumulation of radiopharmaceuticals in the area of the resected lower jaw, upper jaw and nasal cavity 

on the left, both heads of the humerus, mainly the right, the arm and body of the sternum.  
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.   ȶȷȶȾ. ȬɖɝɔɌɗɨəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ƚɚɝɞɚɫəɔɑ ɣɑɜɑɓ 4 ɘɑɝɫɢɌ ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ, ɟɝɞɌəɚɎɖɔ ɝɑɞɣɌɞɚɏɚ ɔɘɛɗɌəɞɌɞɌ. ȶɜɌɫ 

ɜɑɓɑɖɢɔɔ ɣɑɞɖɔɑ, ɜɚɎəɧɑ, ɝɖɗɑɜɚɓɔɜɚɎɌəəɧɑ. ȽɑɞɣɌɞɧɕ ɔɘɛɗɌəɞɌɞ əɑ ɝɘɑɥɑə. 

Fig. 4.   CBCT. Axial  reconstructions.   

Ⱦhe condition is 4 months after resection of the lower jaw on the right, the installation of a mesh implant. The 

edges of the resection are clear, even, sclerotic. The mesh implant is n ot displaced.  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.      ȶȷȶȾ. ȬɖɝɔɌɗɨəɌɫ (Ɍ), ɖɚɜɚəɌɗɨəɌɫ (ɍ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ƚɚɝɞɚɫəɔɑ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɞɚɞɌɗɨəɚɕ ɜɑɓɑɖɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɟɝɞɌəɚɎɖɔ ɝɑɞɣɌɞɚɏɚ ɔɘɛɗɌəɞɌɞɌ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɚɝɞɑɚɝɖɗɑɜɚɓ ɖɜɧɗɚɎɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ ɝɛɜɌɎɌ. ȺɞɘɑɣɌɪɞɝɫ ɚɝɞɑɚɝɖɗɑɜɚɓ, 

ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. 

Fig. 5.   CBCT. Axial (a), coronal ( b) reconstructions.   

Ⱦhe condition is 6 months after total resection of the lower jaw, installation of a mesh implant. Ⱦhe osteosclerosis 

of the pterygoid process of the sphenoid bone on the right is determined. Osteosclerosis, bone -destructive changes 

in the right temporal bone are noted.  
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ɚɝɞɑɚəɑɖɜɚɓɌ Ɏ ɜɌəɑɑ ɔəɞɌɖɞəɚɕ Ɏɑɜɡəɑɕ ɣɑɗɪ-

ɝɞɔ ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ (n=1; 

0,9%), ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑ-

əɑəɔɕ əɌ Ɏɔɝɚɣəɟɪ ɖɚɝɞɨ (n=1; 0,9%), ɝɖɟɗɚɎɟɪ 

ɖɚɝɞɨ (n=1; 0,9%), ɟɎɑɗɔɣɑəɔɑ ɜɌəɑɑ ɎɧɫɎɗɑəəɚɕ 

ɓɚəɧ ɚɝɞɑɚəɑɖɜɚɓɌ Ɏ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɛɚɝɗɑ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ (n=1; 0,9%), ɎɧɫɎɗɑəɔɑ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓ-

ɘɑəɑəɔɕ Ɏ ɜɌəɑɑ ɔəɞɌɖɞəɧɡ ɚɞɐɑɗɌɡ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ (n=1; 0,9%), ɜɌɝɛɜɚɝɞɜɌəɑəəɔɑ ɚɝɞɑɚ-

əɑɖɜɚɓɌ əɌ ɝɚɡɜɌəəɧɑ ɚɞɐɑɗɧ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ 

(n=1; 0,9%) (ɜɔɝ. 7). 

 Ƀɑɜɑɓ 1-1,5 ɏɚɐɌ ɛɚ ɐɌəəɧɘ ȼȰ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɜɑɓɑɖɢɔɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɍɧɗɌ ɎɧɫɎ-

ɗɑəɌ ɏɔɛɑɜɠɔɖɝɌɢɔɫ ȼɀȻ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ, ɛɚɗɚɝɞɔ əɚɝɌ, ɝɖɟɗɚɏɗɌɓəɔɣəɚɏɚ ɖɚɘ-

ɛɗɑɖɝɌ, ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ (n=2; 1,8%). Ȼɜɔ-

ɓəɌɖɔ ɚɝɞɑɚəɑɖɜɚɓɌ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȽȶȾ ɔɗɔ 

ȶȷȶȾ ɍɧɗɔ ɎɧɫɎɗɑəɧ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡəɑɕ ɣɑɗɪ-

ɝɞɔ. Ȼɜɔ ɚɐəɚɝɞɚɜɚəəɑɕ ɜɑɓɑɖɢɔɔ Ɏɑɜɡəɑɕ ɣɑ-

ɗɪɝɞɔ ɟ 1 ɛɌɢɔɑəɞɌ (0,9%) ɚɞɘɑɣɌɗɌɝɨ ɏɔɛɑɜ-

ɠɔɖɝɌɢɔɫ ȼɀȻ Ɏ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɚɜɍɔɞɧ, ɛɚɗɚɝɞɔ əɚɝɌ. 

 ȹɌ ɩɞɌɛɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɖɚəɞɜɚɗɫ 

ɣɑɜɑɓ 2 ɏɚɐɌ ɔ ɍɚɗɨɤɑ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 8 ɛɌɢɔ-

ɑəɞɌɘ (7,4%) ɖɚɘɛɗɑɖɝəɚɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ  

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

ȼɔɝ. 6.      ȻɗɌəɌɜəɌɫ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɘɘɌ (Ɍ). ȺɀɉȶȾ. ȬɖɝɔɌɗɨəɌɫ (ɍ), ɖɚɜɚəɌɗɨəɌɫ (Ɏ) ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ. 

Ƚɚɝɞɚɫəɔɑ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɟɘɑɜɑəəɚɑ əɌɖɚɛɗɑəɔɑ 

ȼɀȻ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɔəɞɑəɝɔɎəɌɫ ɏɔɛɑɜɠɔɖɝɌɢɔɫ ȼɀȻ Ɏ ɚɍɗɌɝɞɔ ɝɖɟɗɚɏɗɌɓəɔɣəɚɏɚ ɖɚɘɛɗɑɖɝɌ 

ɝɛɜɌɎɌ, ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, əɚɝɚɎɚɕ ɛɚɗɚɝɞɔ, əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ, ɜɟɖɚɫɞɖɔ ɔ ɞɑɗɌ ɏɜɟɐɔəɧ. 

Fig. 6.   Osteoscintigraphy of the whole skeleton (Ɍ). Single photon emission computed tomography. A x-

ial (b), frontal (c ) reconstructions.  

The condition is 6 months after resection of the upper jaw on the right. The moderate accumulation of radiopha r-

maceuticals in the region of the upper jaw, intensive hyper fixation of the radiopharmaceuticals in the region of the 

cheek -eye complex on the right, the right temporal bone, nasal cavity, lower jaw on the left, the arm and the ste r-

num are determined.  
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(ȼȯ, ȺȻȾȯ, ȸȽȶȾ), 5 ɛɌɢɔɑəɞɌɘ (4,6%) ð ȶȷȶȾ 

ɍɧɗɚ ɎɧɫɎɗɑəɚ əɌɗɔɣɔɑ ɘəɚɒɑɝɞɎɑəəɧɡ əɚɎɚ-

ɍɜɌɓɚɎɌəəɧɡ ɠɜɌɏɘɑəɞɚɎ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɚɍ-

ɗɌɝɞɔ ɜɑɓɑɢɔɜɚɎɌəəɧɡ ɚɞɐɑɗɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

(n=3; 2,8%), ɐɑɝɞɜɟɖɢɔɫ əɑɍəɚɕ ɖɚɝɞɔ, ɝɚɤəɔɖɌ, 

ɍɚɗɨɤɚɏɚ ɖɜɧɗɌ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ, ɝɖɟɗɚɎɚɕ 

ɖɚɝɞɔ (n=1; 0,9%), ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɚɝɞɑɚəɑɖɜɚ-

ɓɌ əɌ ɝɚɡɜɌəəɧɑ ɚɞɐɑɗɧ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ (n=2; 

1,8%) (ɜɔɝ. 8).  

Ȼɚ ɐɌəəɧɘ ȼȰ ɟ 4 ɛɌɢɔɑəɞɚɎ (3,7%) ɣɑɜɑɓ 

2 ɏɚɐɌ ɔ ɍɚɗɨɤɑ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ 

ɚɞɘɑɣɌɗɌɝɨ ɏɔɛɑɜɠɔɖɝɌɢɔɫ ȼɀȻ Ɏəɑ ɜɑɓɑɢɔɜɚ-

ɎɌəəɚɕ ɚɍɗɌɝɞɔ: Ɏ ɝɖɟɗɚɏɗɌɓəɔɣəɚɘ ɖɚɘɛɗɑɖɝɑ, 

əɚɝɚɎɚɕ ɛɚɗɚɝɞɔ, Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɌɡ 

(n=2; 2,8%), Ɏ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ (n=1; 0,9%). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ ɘɑɞɚɐɚɎ ɖɚɘɛɗɑɖɝəɚɕ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɖɔ (ȺȻȾȯ, ȼȯ, ȸȽȶȾ, ȶȷȶȾ) ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɚɝɞɑɚəɑɖɜɚɓɌɘɔ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ əɌ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ ɝɚɝɞɌɎɔɗɌ:  

Å ɐɗɫ ȸȽȶȾ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 98,1%, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 99,6%, ɞɚɣəɚɝɞɨ ð 98,8%;  

Å ɐɗɫ ȶȷȶȾ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 98,1%, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 99,6%, ɞɚɣəɚɝɞɨ ð 98,8%;  

Å ɐɗɫ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ: ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ð 76,3%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð76,0%, ɞɚɣəɚɝɞɨ 

ð 76,1%;  

Å ɐɗɫ ɚɍɓɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɣɑɜɑɛɌ: 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 59,8%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 

57,9%, ɞɚɣəɚɝɞɨ ð 59,4%.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɌ Ɏɝɑɡ ɩɞɌɛɌɡ ɗɟɣɑɎɚɏɚ ɖɚəɞɜɚɗɫ Ɏ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɖɗɌɝɝɔɣɑɝɖɔɑ ɗɟɣɑɎɧɑ 

ɘɑɞɚɐɧ (ȼȯ, ȺȻȾȯ) Ɏ Ɏɔɐɟ əɌɗɔɣɔɫ əɑɐɚɝɞɌɞɖɚɎ, 

ɞɌɖɔɡ ɖɌɖ ɛɚɗɟɣɑəɔɑ ɛɗɚɝɖɚɝɞəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ 

ɝ ɝɟɘɘɌɢɔɚəəɧɘ ɩɠɠɑɖɞɚɘ, ɛɜɚɑɖɢɔɚəəɧɡ ɔɝ-

ɖɌɒɑəɔɕ, ɫɎɔɗɔɝɨ ɘɌɗɚɔəɠɚɜɘɌɞɔɎəɧɘɔ ɘɑɞɚ-

ɐɌɘɔ ɟ ɛɌɢɔɑəɞɚɎ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɖɌɖ ɐɗɫ 

ɚɢɑəɖɔ ɚɍɦɑɘɌ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, 

ɞɌɖ ɔ ɐɗɫ ɚɢɑəɖɔ ɝɞɜɟɖɞɟɜ Ɏəɑ ɓɚəɧ ɜɑɓɑɖɢɔɔ. 

ȺɐəɌɖɚ, ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ 

ȺȻȾȯ ɚɖɌɓɌɗɌɝɨ Ɏɧɤɑ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɑɕ.  

Ȼɜɔ ɚɢɑəɖɑ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɖɌɖ Ɏ 

ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ (ɣɑɜɑɓ 7-14 

ɐəɑɕ), ɞɌɖ ɔ Ɏ ɛɚɓɐəɑɘ, ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɑɓɑɖɢɔ-

ɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɍɑɓ ɔɓɘɑəɑəɔɕ Ɏ ɚɍɗɌɝɞɔ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ/ɔɗɔ ɐɜɟɏɔɡ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ 

ɝɖɑɗɑɞɌ ɐɌəəɧɑ Ɏɝɑɡ 4 ɘɑɞɚɐɚɎ ɚɖɌɓɌɗɔɝɨ ɝɚɛɚ-

ɝɞɌɎɔɘɧ ɘɑɒɐɟ ɝɚɍɚɕ, ɞɚɏɐɌ ɖɌɖ ɛɜɔ ɜɑɓɑɖɢɔɔ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔɗɔ əɌɗɔɣɔɔ ɝɚɣɑɞɌəəɚɏɚ ɛɚ-

ɜɌɒɑəɔɫ ɚɍɑɔɡ ɣɑɗɪɝɞɑɕ ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɗɔɤɨ ȼȯ ɣɑɜɑɛɌ ɔ ȺȻȾȯ ɚɖɌɓɌ-

ɗɚɝɨ əɑɐɚɝɞɌɞɚɣəɚ. ȸȽȶȾ ɔ ȶȷȶȾ ɚɖɌɓɌɗɔɝɨ ɘɑ-

ɞɚɐɌɘɔ, ɛɚɓɎɚɗɔɎɤɔɘɔ ɚɢɑəɔɞɨ ɐɔəɌɘɔɖɟ ɔɘɑ-

ɪɥɔɡɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɖɚɝɞɫɡ 

ɣɑɜɑɛɌ, ɎɧɫɎɔɞɨ əɚɎɧɑ ɚɣɌɏɔ ɚɝɞɑɚəɑɖɜɚɓɌ Ɏ 

ɜɌəɑɑ ɔəɞɌɖɞəɧɡ ɖɚɝɞɫɡ. ȺɐəɌɖɚ, ɚɞɜɔɢɌɞɑɗɨ-

əɚɕ ɐɔəɌɘɔɖɔ Ɏ Ɏɔɐɑ ɟɎɑɗɔɣɑəɔɫ ɓɚəɧ ɜɌəɑɑ 

ɚɛɜɑɐɑɗɫɑɘɧɡ ɔɗɔ ɛɚɫɎɗɑəɔɫ əɚɎɧɡ ɚɣɌɏɚɎ 

ɚɝɞɑɚəɑɖɜɚɓɌ əɌ ɐɌəəɚɘ ɩɞɌɛɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-

əɚɏɚ  ɖɚəɞɜɚɗɫ  (ɣɑɜɑɓ 3-4 ɘɑɝɫɢɌ)  ɎɧɫɎɗɑəɚ  əɑ  

 

ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

ȼɔɝ. 7.      ȸȽȶȾ. 3D (Ɍ), ɌɖɝɔɌɗɨəɌɫ (ɍ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ƚɚɝɞɚɫəɔɑ ɣɑɜɑɓ 13 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɚɞ ɟɏɗɚɎ ɝ ɟɝɞɌəɚɎɖɚɕ ɝɑɞɣɌɞɚɏɚ ɩəɐɚɛɜɚɞɑɓɌ. 

ȺɞɘɑɣɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɜɌəɑɑ ɎɧɫɎɗɑəəɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɌɗɨɎɑɚɗɫɜəɧɡ ɚɞɜɚɝɞɖɌɡ Ɏɑɜɡəɑɕ ɣɑ-

ɗɪɝɞɔ ɝ ɚɍɑɔɡ ɝɞɚɜɚə. ȶɜɌɑɎɧɑ ɚɞɐɑɗɧ Ɏ ɓɚəɑ ɜɑɓɑɖɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɣɑɞɖɔɑ, ɜɚɎəɧɑ, ɝɖɗɑɜɚɓɔɜɚɎɌəəɧɑ. 

ȽɑɞɣɌɞɧɕ ɔɘɛɗɌəɞɌɞ əɑ ɝɘɑɥɑə. 

Fig. 7.   MSCT. 3D (a), axial (b ) reconstructions.    

The condition is 13 months after resection of the lower jaw from the corners with the installation o f a mesh end o-

prosthesis. There is an increase in previously identified destructive processes in the alveolar processes of the u p-

per jaw on both sides. The marginal sections in the area of the lower jaw resection are clear, even, sclerotic. The 

mesh implant  is not displased.  
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ɍɧɗɚ. ȼɌɐɔɚəɟɖɗɔɐəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɚɓɎɚɗɔɗɌ 

ɎɧɫɎɔɞɨ əɌɗɔɣɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ 

ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜɌɡ Ɏəɑ ɓɚəɧ ɜɌəɑɑ ɛɜɚɎɑɐɑə-

əɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ Ɏ ɛɜɑɐɑɗɌɡ ɣɑɜɑɛɌ, 

ɞɌɖɒɑ ɛɜɑɐɛɚɗɚɒɔɞɨ əɌɗɔɣɔɑ ɔɓɘɑəɑəɔɕ Ɏ ɐɜɟ-

ɏɔɡ ɚɞɐɑɗɌɡ ɝɖɑɗɑɞɌ ɣɑɜɑɓ 3-4, 4 -6, 1 ɏɚɐ- 1,5 

ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ.  

Ȼɜɔ ɌəɌɗɔɓɑ ɐɌəəɧɡ ȸȽȶȾ ɔ ȶȷȶȾ əɌ 

ɩɞɌɛɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɖɚəɞɜɚɗɫ ɣɑɜɑɓ 5-6 

ɘɑɝɫɢɑɎ ɎɛɑɜɎɧɑ ɚɞɘɑɣɑəɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɓɌ ɛɜɑɐɑɗɧ ɚɍɗɌɝɞɔ 

ɜɑɓɑɖɢɔɔ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɑɕ əɌ ɜɌəɑɑ 

ɔəɞɌɖɞəɧɑ ɚɞɐɑɗɧ. ȼȰ əɌ ɐɌəəɚɘ ɩɞɌɛɑ ɞɌɖɒɑ 

ɛɚɓɎɚɗɔɗɌ ɎɧɫɎɔɞɨ Ɏɚɓɘɚɒəɚɑ əɌɗɔɣɔɑ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɐɜɟɏɔɡ ɚɞɐɑɗɌɡ ɝɖɑɗɑɞɌ, 

əɑ ɚɛɜɑɐɑɗɫɑɘɧɡ ɛɚ ɐɌəəɧɘ ȸȽȶȾ. 

Ƀɑɜɑɓ 1-1,5 ɏɚɐɌ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑ-

əɔɫ ɞɌɖɒɑ ɟ ɣɌɝɞɔ ɛɌɢɔɑəɞɚɎ ɚɛɜɑɐɑɗɫɗɌɝɨ ɚɞ-

ɜɔɢɌɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ Ɏ Ɏɔɐɑ ɟɎɑɗɔɣɑəɔɫ ɓɚə 

ɚɝɞɑɚəɑɖɜɚɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, ɖɚɞɚɜɌɫ ɍɧɗɌ 

ɎɧɫɎɗɑəɌ ɛɜɔ ɛɚɘɚɥɔ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɡ ɔ 

ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɡ ɘɑɞɚɐɚɎ, ɞɌɖɔɡ ɖɌɖ 

ȸȽȶȾ ɔ ȶȷȶȾ.  

ȹɌ ɩɞɌɛɑ ɣɑɜɑɓ 2 ɏɚɐɌ ɔ ɍɚɗɑɑ ɛɚɝɗɑ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɚ ɐɌəəɧɘ ȸȽȶȾ, ȶȷȶȾ, ȼȰ, 

ɎɧɫɎɗɑəɚ ɚɞɝɟɞɝɞɎɔɑ ɚɞɜɔɢɌɞɑɗɨəɚɕ ɐɔəɌɘɔɖɔ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɓɚɗɔɜɚɎɌəəɧɘ ɛɚɜɌɒɑəɔɑɘ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɝɗɟɣɌɑ əɌɗɔɣɔɫ ɔɓɚɗɔɜɚ-

ɎɌəəɚɏɚ ɛɚɜɌɒɑəɔɫ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔɗɔ ɝɚɣɑ-

ɞɌəəɚɏɚ ɛɚɜɌɒɑəɔɫ ɚɍɑɔɡ ɣɑɗɪɝɞɑɕ. 

   ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɔəɌɘɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ Ɏ ɟɖɌɓɌəəɧɑ ɝɜɚɖɔ ɝɗɑɐɟɑɞ ɛɜɚɎɚɐɔɞɨ 

Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɝ ɜɌɓɗɔɣəɧɘɔ ɜɑɓɑɖɢɔɫɘɔ ɣɑ-

ɗɪɝɞɑɕ Ɏ ɌəɌɘəɑɓɑ, Ɏ ɞɚɘ ɣɔɝɗɑ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ 

ɒɌɗɚɍ. Ȼɜɔ ɩɞɚɘ ɛɜɑɐɛɚɣɞɑəɔɑ ɛɜɔ ɛɚɜɌɒɑəɔɔ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔɗɔ ɝɚɣɑɞɌəəɚɘ ɛɚɜɌɒɑəɔɔ 

ɚɍɑɔɡ ɣɑɗɪɝɞɑɕ əɑɚɍɡɚɐɔɘɚ ɚɞɐɌɎɌɞɨ ȸȽȶȾ ɔɗɔ 

ȶȷȶȾ, ɖɚɞɚɜɧɑ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ȼȯ ɣɑɜɑɛɌ ɔ ȺȻȾȯ, 

ɛɚɓɎɚɗɫɪɞ ɛɚɗɟɣɔɞɨ ɘəɚɏɚɛɜɚɑɖɢɔɚəəɚɑ ɔɓɚɍ-

ɜɌɒɑəɔɑ ɚɍɗɌɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ, ɎɧɫɎɔɞɨ ɞɚɣ-

əɟɪ ɗɚɖɌɗɔɓɌɢɔɪ ɔ ɛɜɔɓəɌɖɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ əɌ ɐɜɟɏɔɑ ɖɚɝɞɔ ɗɔ-

ɢɑɎɚɏɚ, Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ, ɘɚɓɏɚɎɚɏɚ ɚɞɐɑɗɚɎ ɝɖɑ-

ɗɑɞɌ. ȾɌɖɒɑ ɎɌɒəɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ 

əɌ Ɏɝɑɡ ɩɞɌɛɌɡ ɖɜɚɘɑ ɜɌəəɑɏɚ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-

əɚɏɚ (ɣɑɜɑɓ 7-14 ɐəɑɕ) ɫɎɔɗɌɝɨ ɜɌɐɔɚəɟɖɗɔɐəɌɫ 

ɐɔɌɏəɚɝɞɔɖɌ, ɛɚɓɎɚɗɔɎɤɌɫ ɎɧɫɎɔɞɨ əɌɗɔɣɔɑ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ, əɑ ɚɛɜɑɐɑɗɫɑɘɧɡ 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȽȶȾ ɔɗɔ ȶȷȶȾ, ɞɌɖɒɑ ɛɜɑɐ-

ɛɚɗɚɒɔɞɨ əɌɗɔɣɔɑ ɔɓɘɑəɑəɔɕ ɓɌ ɛɜɑɐɑɗɌɘɔ ɖɚ-

ɝɞɑɕ ɣɑɜɑɛɌ Ɏ ɐɜɟɏɔɡ ɚɞɐɑɗɌɡ ɝɖɑɗɑɞɌ. 

ȮɧɎɚɐɧ. 

ȹɌ ɜɌɓɗɔɣəɧɡ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ 

ɗɑɣɑəɔɫ ɖɚɘɛɗɑɖɝəɌɫ ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɫɎ-

ɗɫɑɞɝɫ əɑɚɞɦɑɘɗɑɘɚɕ ɣɌɝɞɨɪ Ɏ ɚɍɝɗɑɐɚɎɌəɔɔ 

ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɑɚəɑɖɜɚɓɌɘɔ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ 

ɝɖɑɗɑɞɌ ɔ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ 

ɛɜɚɎɑɐɑəəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ, ɩəɐɚɛɜɚ-

ɞɑɓɔɜɚɎɌəɔɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɎɧɫɎɔɞɨ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑ ɚɝɞɑɚəɑɖɜɚɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ əɌ 

ɜɌəɑɑ ɔəɞɌɖɞəɧɑ ɝɞɜɟɖɞɟɜɧ.   

ȬəɌɗɔɓ ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ əɌ ɜɌɓəɧɡ 

ɝɜɚɖɌɡ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɗɑɣɑəɔɫ 

ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɑɚəɑɖɜɚɓɌɘɔ ɛɚɓɎɚɗɔɗ ɚɛɜɑɐɑ-

ɗɔɞɨ əɌɔɍɚɗɑɑ ɎɌɒəɧɑ ɩɞɌɛɧ, Ɏ ɖɚɞɚɜɧɑ ɢɑɗɑɝɚ-

ɚɍɜɌɓəɚ ɛɜɚɎɚɐɔɞɨ ɗɟɣɑɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɗɫ 

 

ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

 

ȼɔɝ. 8 Ɏ (Fig. 8 ɝ) 

ȼɔɝ. 8.      ȶȷȶȾ. 3D Facescan (Ɍ), ɌɖɝɔɌɗɨəɌɫ (ɍ), ɖɚɜɚəɌɗɨəɌɫ (Ɏ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ƚɚɝɞɚɫəɔɑ ɣɑɜɑɓ 3 ɏɚɐɌ ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ, ɛɜɌɎɚɕ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ ɛɚ ȶɚɡɑɜɟ-Ȯɑɍɑɜɟ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɝɖɗɑɜɚɓ, ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ ɝɞɑəɚɖ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ, ɗɑɎɚɕ ɝɖɟ-

ɗɚɎɚɕ ɖɚɝɞɔ, əɔɒəɔɡ ɝɞɑəɚɖ ɚɜɍɔɞ, ɝɚɡɜɌəəɧɡ ɚɞɐɑɗɚɎ ɛɜɌɎɚɕ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ.  

Fig. 8.   CBCT. 3D Facescan (Ɍ), axial (b), coronal (c) reconstructions.  

The condition is 3 years after resection of the upper jaw on the right, the right zygomatic bone according to 

Kocher -Weber. Sclerosis, bone -destructive changes in the walls of the left maxillary sinus, left zygomatic bone, 

lower walls of the orbits, prese rved parts of the right zygomatic bone are determined.  
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ɖɚɜɜɑɖɞəɚɕ ɚɢɑəɖɔ ɛɜɚɎɑɐɑəəɚɏɚ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ, ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɎɧɫɎɗɑəɔɫ Ɏɚɓ-

ɘɚɒəɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ  ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓ-

ɘɑəɑəɔɕ əɌ ɔəɞɌɖɞəɧɑ ɝɞɜɟɖɞɟɜɧ ɗɔɢɑɎɚɏɚ 

(ɘɚɓɏɚɎɚɏɚ) ɚɞɐɑɗɚɎ ɣɑɜɑɛɌ, ɚɢɑəɖɔ ɛɜɚɎɑɐɑəəɚ-

ɏɚ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ: ɣɑɜɑɓ 

7-14 ɐəɑɕ, ɣɑɜɑɓ 5-6 ɘɑɝɫɢɑɎ, 1-1,5 ɏɚɐɌ, ɣɑɜɑɓ 

2 ɏɚɐɌ ɔ ɍɚɗɨɤɑ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. Ȼɜɔ əɌɗɔɣɔɔ 

ɚɝɗɚɒəɑəɔɕ əɌ ɗɪɍɚɘ ɔɓ ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɩɞɌ-

ɛɚɎ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɚɐɔɞɨ ȸȽȶȾ, Ɍ Ɏ ɝɗɟɣɌɑ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɚɢɑəɖɔ ɐɜɟɏɔɡ ɖɚɝɞɑɕ ɝɖɑɗɑɞɌ ð 

ɜɌɐɔɚəɟɖɗɔɐəɟɪ ɐɔɌɏəɚɝɞɔɖɟ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɚɘɛɗɑɖɝəɌɫ ɗɟɣɑɎɌɫ ɐɔɌ-

ɏəɚɝɞɔɖɌ, ɎɖɗɪɣɌɪɥɌɫ Ɏ ɝɑɍɫ ɖɚɘɛɨɪɞɑɜəɟɪ 

ɞɚɘɚɏɜɌɠɔɪ, ɜɌɐɔɚəɟɖɗɔɐəɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɚɛɞɔɘɌɗɨəɚɕ ɝɡɑɘɚɕ 

ɐɗɫ ɛɚɗəɚɢɑəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɐɑɓɚɘɚɜɠɔəɚɎɚɕ ɓɌɎɔɝɔɘɚɝɞɨɪ əɌ Ɏɝɑɡ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ, ɐɗɫ 

ɚɛɜɑɐɑɗɑəɔɫ ɞɌɖɞɔɖɔ ɐɌɗɨəɑɕɤɑɏɚ Ɏɑɐɑəɔɫ ɛɌ-

ɢɔɑəɞɚɎ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ.    

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɚɎɧɝɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɛɜɔ ɝɞɌɐɔɜɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ əɑɕɜɚɍɗɌɝɞɚɘɚɕ (ȹȭ) Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɗɌɝ-

ɝɔɠɔɖɌɢɔɑɕ ȸɑɒɐɟəɌɜɚɐəɚɕ ɏɜɟɛɛɧ ɛɚ ɔɓɟɣɑəɔɪ ȹȭ (International 

Neuroblastoma Risk Group Staging System (INRGSS)) ɔ ɚɛɜɑɐɑɗɔɞɨ ɔɡ ɜɚɗɨ Ɏ 

Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɐɌəəɧɡ ɛɌɢɔɑəɞɚɎ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɌəəɧɑ 10 ɛɌɢɔɑəɞɚɎ, əɌɡɚɐɔɎɤɔɡɝɫ 

əɌ ɗɑɣɑəɔɔ Ɏ ɀȯȭȿ çȹȸȴɂ ȰȯȺȴ ɔɘ. Ȱɘɔɞɜɔɫ ȼɚɏɌɣɑɎɌè ɓɌ ɛɑɜɔɚɐ ɝ 2013 ɛɚ 2017 ɏɚɐ ɝ 

ɐɔɌɏəɚɓɚɘ: ȹɑɕɜɚɍɗɌɝɞɚɘɌ ɝ ɗɚɖɌɗɔɓɌɢɔɑɕ ɛɑɜɎɔɣəɚɕ ɚɛɟɡɚɗɔ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ. 

ȴɓɟɣɑəɧ ɐɌəəɧɑ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȸȼȾ) ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɚ ɝɞɌəɐɌɜɞəɚɕ ɘɑɞɚɐɔɖɑ ɝ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ ɠɌɖɞɚɜɚɎ 

ɜɔɝɖɌ ð Image Defined Risk Factors (IDRF). ȶȾ ɔ ȸȼȾ Ɏɧɛɚɗəɫɗɔɝɨ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɔ 

ɛɚɝɗɑ 2, 4 ɔ 6 ɖɟɜɝɚɎ əɑɚɌɐɦɪɎɌəɞəɚɕ ɛɚɗɔɡɔɘɔɚɞɑɜɌɛɔɔ (ȻɁȾ). Ȼɜɚɞɚɖɚɗɧ ɚɛɑɜɌɢɔɔ ɔ 

ɐɌəəɧɑ ɎɔɓɟɌɗɔɓɌɢɔɔ ɍɧɗɔ ɝɚɛɚɝɞɌɎɗɑəɧ ɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɗɫ ɚɢɑəɖɔ ɝɚɎɛɌɐɑəɔɫ 

ɚɍɦɑɘɌ ɛɜɚɎɑɐɑəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

ȼɑɓɟɗɨɞɌɞ. ȼɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɛɑɜɎɔɣəɚɕ əɑɕɜɚɍɗɌɝɞɚɘɧ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ ɝɚɝɞɌ-

ɎɔɗɌ 2,2% ɚɞ Ɏɝɑɡ ɝɗɟɣɌɑɎ ɎɧɫɎɗɑəəɚɕ ȹȭ (449 əɌɍɗɪɐɑəɔɕ). ȿ 7 ɐɑɞɑɕ ɍɧɗɔ ɎɧɫɎɗɑəɧ 

ɠɌɖɞɚɜɧ ɜɔɝɖɌ. Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɝɔɝɞɑɘɚɕ INRGSS ɝɞɌɐɔɫ L2 ɍɧɗɌ ɟɝɞɌəɚɎɗɑəɌ Ɏ 40% 

ɝɗɟɣɌɑɎ, ɝɞɌɐɔɫ ȸ ð Ɏ 30% ɝɗɟɣɌɑɎ, MS ð Ɏ 20% ɔ L1 ð Ɏ 10% ɝɗɟɣɌɑɎ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ 

ɍɑɓ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɔ 1 ɛɌɢɔɑəɞɟ, ɝ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɘ ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ, ɛɜɚɎɑɗɔ 

ɘɌɖɜɚɝɖɚɛɔɣɑɝɖɔ ɜɌɐɔɖɌɗɨəɟɪ ɚɛɑɜɌɢɔɪ ɛɚɝɗɑ ɛɑɜɎɔɣəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. ȿ 6 ɛɌɢɔɑə-

ɞɚɎ ɚɏɜɌəɔɣɔɗɔɝɨ ɍɔɚɛɝɔɑɕ ɛɚɝɗɑ ɛɑɜɎɔɣəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. 2 ɛɌɢɔɑəɞɌɘ ɛɜɚɎɑɗɔ ɚɛɑ-

ɜɌɞɔɎəɧɕ ɩɞɌɛ ɗɑɣɑəɔɫ Ɏ ɚɞɝɜɚɣɑəəɧɑ ɝɜɚɖɔ ɛɚɝɗɑ əɑɚɌɐɦɪɎɌəɞəɚɕ ȻɁȾ. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ ɛɜɚɎɑɐɑəɔɑ ȶȾ ɔ ȸȼȾ ɤɑɔ ɝ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ əɑ ɞɚɗɨɖɚ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɝɞɌɐɔɜɚɎɌəɔɑ Ɏ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ȸɑɒɐɟəɌɜɚɐəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ (INRG), əɚ ɔ ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɕ ɌəɌɗɔɓ 

ɜɑɓɑɖɞɌɍɑɗɨəɚɝɞɔ ɚɛɟɡɚɗɔ ɛɟɞɑɘ ɚɢɑəɖɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɜɚɢɑɝɝɌ əɌ ɚɖɜɟɒɌɪɥɔɑ 

ɝɞɜɟɖɞɟɜɧ ɔ ɎɧɫɎɗɑəɔɫ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ IDRF. 
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INFLUENCE OF RISK FACTORS IDENTIFIED ON CT AND MRI ON THE TREATMENT 

TACTICS IN PATIENTS WITH NECK NEUROBLASTOMA 

 

Ternovaya  E.S.1, Rubtsova  N.A.2, Kachanov  D.Yu.1, Shamanskaya  T.V.1,  

Varfol omeeva S.R. 3, Tereshchenko G.V. 1 

 

urpose.  The study aimed to evaluate clinical role of CT and MRI in staging of p a-

tients with cervical neuroblastoma (NB) and inf luence of the imaging modalities on 

choice of optimal timing and volume of surgical resection  

Materials and methods.  Data of 10 patients with histologically proven cervical NB 

admitted to Dmitry Rogachev National Medical Research Center of Pediatric Hemato logy, 

Oncology and Immunology between 2013 -2017 was analyzed.. All cases underwent CT 

scans and MRI for diagnosis and post -chemotherapy follow -up. Operation notes were an a-

lyzed for surgical radicality and timing of the surgical treatment. CT and MRI imagin g r e-

ports were reviewed for Image Defined Risk Factors (IDRF).   

Results.  Prevelance of cervical NB was 2,2% (out of 449 cases). 7 children had pos i-

tive IDRF. L2 stage was found in 40%, stage M in 30%, MS in 20% and L1 in 10%. Complete 

resection was possib le in all patients without any IDRF and in 1 patient with IDRF. 6 p a-

tients had biopsy after initial diagnosis. 2 patients have undergone surgical treatment after 

pre -operative chemotherapy.    

Conclusion.  ȽȾ and MRI are valuable imaging techniques for accurate pretreatment 

staging of patients with NB. IDRFs help establish best timing and optimal extent of surgical 

trea tment in patient with neuroblastoma.  

 

 Keywords: neuroblastoma, image defined risk factors, IDRF, pediatrics, INSS, 

INRGSS.  
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ɑɕɜɚɍɗɌɝɞɚɘɌ (ȹȭ) ð ɝɗɚɒəɚɑ ɏɑɞɑɜɚ-

ɏɑəəɚɑ ɓɌɍɚɗɑɎɌəɔɑ, ɖɚɞɚɜɚɑ ɜɌɓɎɔ-

ɎɌɑɞɝɫ ɔɓ ɩɘɍɜɔɚəɌɗɨəɧɡ ɖɗɑɞɚɖ, 

ɛɜɑɐɤɑɝɞɎɑəəɔɖɚɎ ɝɔɘɛɌɞɔɣɑɝɖɚɕ 

əɑɜɎəɚɕ ɝɔɝɞɑɘɧ. Ȼɚ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɝɞɔ ȹȭ ɓɌəɔɘɌɑɞ ɞɜɑɞɨɑ ɘɑɝɞɚ Ɏ ɐɑɞɝɖɚɕ 

ɛɚɛɟɗɫɢɔɔ ɛɚɝɗɑ ɗɑɕɖɚɓɚɎ ɔ ɚɛɟɡɚɗɑɕ ɢɑəɞɜɌɗɨ-

əɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ [1, 2]. ȹɑɕɜɚɍɗɌɝɞɚɘɌ ɫɎ-

ɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚɕ ɝɚɗɔɐəɚɕ ɚɛɟɡɚɗɨɪ ɐɑ-

ɞɑɕ ɘɗɌɐɤɑɏɚ ɎɚɓɜɌɝɞɌ ɔ ɐɚ 41% ɝɗɟɣɌɑɎ ȹȭ 

ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɧɡ 3 ɘɑɝɫɢɑɎ 

ɒɔɓəɔ [3]. ȷɚɖɌɗɔɓɌɢɔɫ ɛɑɜɎɔɣəɚɕ ɚɛɟɡɚɗɔ Ɏ 

ɚɍɗɌɝɞɔ ɤɑɔ ɝɚɝɞɌɎɗɫɑɞ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 3-5% ɚɞ 

Ɏɝɑɡ əɑɕɜɚɍɗɌɝɞɚɘ [4]. 

ȭɚɗɨɤɔəɝɞɎɚ əɑɕɜɚɍɗɌɝɞɚɘ ɤɑɔ ɝɚɛɜɚ-

ɎɚɒɐɌɪɞɝɫ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ, Ɏ ɚɝ-

əɚɎəɚɘ ɝɎɫɓɌəəɧɘɔ ɝ əɌɜɟɤɑəɔɑɘ ɝɔɘɛɌɞɔɣɑ-

ɝɖɚɕ ɔəəɑɜɎɌɢɔɔ ɚɜɍɔɞɧ ɔ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ 

(ɝɔəɐɜɚɘ ȭɑɜəɌɜɌ-ȯɚɜəɑɜɌ ɔ ɛɞɚɓ Ɏɑɜɡəɑɏɚ Ɏɑ-

ɖɌ) [5, 6]. Ȯ ɝɗɟɣɌɑ ɍɑɝɝɔɘɛɞɚɘəɚɏɚ ɞɑɣɑəɔɫ ɓɌ-

ɍɚɗɑɎɌəɔɫ ȹȭ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ ɚɍɧɣəɚ ɎɧɫɎɗɫɑɞ-

ɝɫ ɜɚɐɔɞɑɗɫɘɔ ɝɌɘɚɝɞɚɫɞɑɗɨəɚ ɖɌɖ ɟɎɑɗɔɣɑəɔɑ 

ɔɗɔ ɟɣɌɝɞɚɖ əɌɍɟɡɌəɔɫ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ, ɣɞɚ ɓɌ-

ɝɞɌɎɗɫɑɞ ɔɡ ɚɍɜɌɞɔɞɨɝɫ ɓɌ ɖɚəɝɟɗɨɞɌɢɔɑɕ ɖ ɛɑ-

ɐɔɌɞɜɟ ɔɗɔ ȷȺȼ-ɝɛɑɢɔɌɗɔɝɞɟ. ȶɌɖ ɛɜɌɎɔɗɚ, əɌ 

ɛɑɜɎɔɣəɚɘ ɩɞɌɛɑ ɐɔɌɏəɚɝɞɔɖɔ ɛɌɢɔɑəɞɌɘ ɛɜɚ-

Ɏɚɐɫɞ ȿȳȴ ɚɍɗɌɝɞɔ ɤɑɔ, əɌ ɖɚɞɚɜɚɘ ɚɛɜɑɐɑɗɫ-

ɑɞɝɫ ɝɚɗɔɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɛɚɝɗɑ ɣɑɏɚ ɛɌɢɔɑə-

ɞɌɘ ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, Ɏ ɜɌɘɖɌɡ 

ɟɞɚɣəɑəɔɫ ɐɔɌɏəɚɓɌ ɔ ɚɢɑəɖɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚ-

ɝɞɔ ɛɜɚɢɑɝɝɌ, əɌɓəɌɣɌɪɞɝɫ ɗɌɍɚɜɌɞɚɜəɚ- ɔə-

ɝɞɜɟɘɑəɞɌɗɨəɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɘɑɞɚɐɧ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɞɌɖɔɑ, ɖɌɖ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȼȾ). 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɜɑɓɟɗɨɞɌɞɧ ɗɑɣɑəɔɫ ɐɑɞɑɕ ɝ 

ȹȭ ɟɗɟɣɤɌɪɞɝɫ, ɩɞɚ ɚɞɜɌɒɌɑɞɝɫ Ɏ ɟɎɑɗɔɣɑəɔɔ 

ɛɚɖɌɓɌɞɑɗɑɕ ɎɧɒɔɎɌɑɘɚɝɞɔ ɟ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ 

Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɔ ɛɜɔɘɑəɑəɔɔ ɟɝɛɑɤəɧɡ ɝɞɜɌ-

ɞɑɏɔɕ ɝɚɖɜɌɥɑəɔɫ ɗɑɣɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɏɜɟɛ-

ɛɌɡ əɔɓɖɚɏɚ (ɏɜɟɛɛɌ əɌɍɗɪɐɑəɔɫ) ɔ ɛɜɚɘɑɒɟ-

ɞɚɣəɚɏɚ ɜɔɝɖɌ. ȼɌɓɜɌɍɚɞɖɌ ɝɚɎɜɑɘɑə- əɧɡ ɘɑɞɚ-

ɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ȹȭ 

əɌɛɜɌɎɗɑəɌ əɌ ɝɚɖɜɌɥɑəɔɑ ɚɍɦɑɘɌ ɞɑɜɌɛɔɔ ɝ 
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ɝɚɡɜɌəɑəɔɑɘ ɟɝɛɑɤəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɍɥɑɕ Ɏɧ-

ɒɔɎɌɑɘɚɝɞɔ [7]. 

Ɂɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɫɎɗɫɑɞɝɫ ɎɌɒəɧɘ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ əɑɕɜɚɍɗɌɝɞɚɘɚɕ ɗɪɍɚɕ ɗɚɖɌɗɔɓɌ-

ɢɔɔ, Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ, əɚ ɟɣɔɞɧɎɌɫ 

ɍɗɔɓɚɝɞɨ ɜɌɝɛɚɗɚɒɑəɔɫ ɛɑɜɎɔɣəɚɕ ɚɛɟɡɚɗɔ  ɖ 

ɒɔɓəɑəəɚ ɎɌɒəɧɘ ɝɞɜɟɖɞɟɜɌɘ ɞɌɖɔɘ, ɖɌɖ ɛɚ-

ɓɎɚəɚɣəɌɫ Ɍɜɞɑɜɔɫ, ɝɚəəɌɫ Ɍɜɞɑɜɔɫ, Ɏəɟɞɜɑə-

əɫɫ ɫɜɑɘəɌɫ ɎɑəɌ, ɞɜɌɡɑɫ, ɤɑɕəɚɑ əɑɜɎəɚɑ 

ɝɛɗɑɞɑəɔɑ ɔ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɧɑ əɑɜɎɧ IX-XII ɛɌ-

ɜɧ, ɩɞɔ ɚɛɟɡɚɗɔ ɞɜɟɐəɚ ɜɑɓɑɢɔɜɚɎɌɞɨ, ɔ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɓəɌ-

ɣɔɞɑɗɨəɧɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɘ ɚɝɗɚɒəɑəɔɫɘ. 

Ȱɗɫ ɎɧɫɎɗɑəɔɫ ɛɚɞɑəɢɔɌɗɨəɧɡ ɜɔɝɖɚɎ ɜɌɓɎɔɞɔɫ 

ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ȱɎɜɚɛɑɕɝɖɚɕ ɏɜɟɛ-

ɛɚɕ ɛɚ ɔɓɟɣɑəɔɪ ȹȭ International 

Neuroblastoma Risk Group (INRG) ɍɧɗɌ ɛɜɑɐɗɚ-

ɒɑəɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɛɌɢɔ-

ɑəɞɚɎ, ɚɝəɚɎɌəəɌɫ əɌ ɐɌəəɧɡ ɎɔɓɟɌɗɔɓɌɢɔɔ ð 

International Neuroblastoma Risk Group Staging 

System (INRGSS), ɛɜɑɐɝɞɌɎɗɑəəɌɫ Ɏ ɞɌɍɗɔɢɑ ʈ1.  

ȰɌəəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ 

ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɛɌɜɌɗɗɑɗɨəɚ ɝ ɖɗɌɝɝɔ-

ɠɔɖɌɢɔɑɕ, ɚɝəɚɎɌəəɚɕ əɌ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɐɌə-

əɧɡ ð ȸɑɒɐɟəɌɜɚɐəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ ȹȭ, 

International Neuroblastoma Staging System 

(INSS), ɛɜɑɐɝɞɌɎɗɑəəɚɕ Ɏ ɞɌɍɗɔɢɑ ʈ2 [8, 9, 10]. 

ȶɗɌɝɝɔɠɔɖɌɢɔɫ INRGSS ɚɝəɚɎɌəɌ əɌ ɟɒɑ 

ɛɜɑɐɚɛɜɑɐɑɗɬəəɧɡ ɖɜɔɞɑɜɔɫɡ ð ɠɌɖɞɚɜɌɡ ɜɔɝ-

ɖɌ, ɎɧɫɎɗɫɑɘɧɡ ɛɚ ɐɌəəɧɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ð 

Image Defined Risk Factors (IDRF). ȴɓəɌɣɌɗɨəɚ 

ɖɚəɢɑɛɢɔɫ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɍɧɗɌ ɛɜɑɐɝɞɌɎɗɑəɌ 

ɞɚɗɨɖɚ ɡɔɜɟɜɏɔɣɑɝɖɔɘɔ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ 

(Image Defined Surgical Risk Factors) ɔ ɍɧɗɌ ɎɎɑ-

ɐɑəɌ Ɏɚ Ɏɜɑɘɫ ȱɎɜɚɛɑɕɝɖɚɏɚ ɘəɚɏɚɢɑəɞɜɚɎɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ SIOPEN-LNESG1 [11]. Ȯ ɐɌɗɨəɑɕ-

ɤɑɘ ɜɌɍɚɣɌɫ ɏɜɟɛɛɌ INRG ɜɑɖɚɘɑəɐɚɎɌɗɌ ɞɑɜ-

ɘɔə çɠɌɖɞɚɜɧ ɜɔɝɖɌ, ɚɛɜɑɐɑɗɫɑɘɧɑ ɛɚ ɐɌəəɧɘ 

ɎɔɓɟɌɗɔɓɌɢɔɔè (IDRF), ɜɌɝɤɔɜɔɎ ɞɑɘ ɝɌɘɧɘ ɜɑ-

ɖɚɘɑəɐɌɢɔɔ əɑ ɞɚɗɨɖɚ ɐɗɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ, əɚ ɔ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɞɌɖɞɔɖɔ əɑɚɌɐɦ-

ɪɎɌəɞəɚɕ ɞɑɜɌɛɔɔ. 

Ȯ ɝɔɝɞɑɘɑ INRGSS Ɏɝɑ ɛɌɢɔɑəɞɧ ɍɑɓ ɠɌɖ-

ɞɚɜɚɎ ɜɔɝɖɌ ɚɞəɚɝɫɞɝɫ ɖ ɝɞɌɐɔɔ L1, Ɍ ɝ ɎɧɫɎ-

ɗɑəəɧɘɔ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ ɚɞəɚɝɫɞɝɫ ɖ ɝɞɌɐɔɔ 

L2. ȰɎɑ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɝɞɌɐɔɔ, M ɔ MS ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɞ ɝɞɌɐɔɫɘ 4 ɔ 4S ɛɚ ɝɔɝɞɑɘɑ INSS ð 

ɘɑɝɞəɚ-ɜɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɚɛɟɡɚɗɔ c ɐɔɝɝɑɘɔ-

əɌɢɔɑɕ Ɏ ɖɚɝɞəɧɕ ɘɚɓɏ, ɖɚɝɞɔ, ɟɐɌɗɬəəɧɑ ɗɔɘ-

ɠɚɟɓɗɧ, ɛɑɣɑəɨ, ɖɚɒɟ ɔ/ɔɗɔ Ɏ ɐɜɟɏɔɑ ɚɜɏɌəɧ ɔ 

ɗɚɖɌɗɔɓɚɎɌəəɌɫ ɛɑɜɎɔɣəɌɫ ɚɛɟɡɚɗɨ ɟ ɐɑɞɑɕ Ɏ 

ɎɚɓɜɌɝɞɑ ɐɚ 18 ɘɑɝɫɢɑɎ (ɝɞɌɐɔɔ 1, 2a ɔɗɔ 2b) ɝ 

ɐɔɝɝɑɘɔəɌɢɔɑɕ ɞɚɗɨɖɚ Ɏ ɛɑɣɑəɨ, ɖɚɒɟ ɔ/ɔɗɔ 

ɖɚɝɞəɧɕ ɘɚɓɏ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȹɌɗɔɣɔɑ ɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ IDRF ɘɚɒɑɞ Ɏɗɔɫɞɨ əɌ 

Ɏɧɍɚɜ     Ɏɜɑɘɑəɔ      ɛɜɚɎɑɐɑəɔɫ      ɔ       ɚɍɦɑɘ  

ȾɌɍɗɔɢɌ ʈ1.     INRGSS ɝɞɌɐɔɜɚɎɌəɔɑ əɌ ɚɝəɚɎɑ ɐɌəəɧɡ ɎɔɓɟɌɗɔɓɌɢɔɔ. 

L1 ʃʦʢʘʣʠʟʦʚʘʥʥʘʷ ʦʧʫʭʦʣʴ, ʙʝʟ ʚʦʚʣʝʯʝʥʠʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʩʪʨʫʢʪʫʨ (ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ) 

ʠ ʦʛʨʘʥʠʯʝʥʥʘʷ ʦʜʥʦʡ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʦʙʣʘʩʪʴʶ 

L2 ʄʝʩʪʥʦ-ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʦʧʫʭʦʣʴ ʧʨʠ ʥʘʣʠʯʠʠ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʨʠ ʚʠʟʫʘʣʠʟʘ-

ʮʠʠ 

ʄ ɼʠʩʩʝʤʠʥʘʮʠʷ ʦʧʫʭʦʣʠ ʚ ʢʦʩʪʥʳʡ ʤʦʟʛ, ʢʦʩʪʠ, ʫʜʘʣʝʥʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ, ʢʦʞʫ, ʧʝʯʝʥʴ ʠ/ʠʣʠ ʜʨʫ-

ʛʠʝ ʦʨʛʘʥʳ 

ʄS ʆʪʜʘʣʝʥʥʳʝ ʤʝʪʘʩʪʘʟʳ ʫ ʜʝʪʝʡ <18 ʤʝʩʷʮʝʚ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʢʦʞʝʡ, ʧʝʯʝʥʴʶ ʠ/ʠʣʠ ʢʦʩʪʥʳʤ ʤʦʟʛʦʤ (<10 

% ʷʜʨʦʩʦʜʝʨʞʘʱʠʭ ʢʣ
ʪʦʢ) 
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ȾɌɍɗɔɢɌ ʈ2.     ȽɞɌɐɔɜɚɎɌəɔɑ əɑɕɜɚɍɗɌɝɞɚɘ ɛɚ INSS. 
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ʉʪʘʜʠʷ ʆʧʠʩʘʥʠʝ 

1 ʣʦʢʘʣʠʟʦʚʘʥʥʘʷ ʦʧʫʭʦʣʴ, ʧʦʣʥʦʩʪʴʶ ʫʜʘʣʸʥʥʘʷ, ʩ ʠʣʠ ʙʝʟ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʦʩʪʘʪʦʯʥʦʡ ʙʦʣʝʟʥʠ, ʨʝʧʨʝʟʝʥʪʘʪʠʚ-

ʥʳʝ ʠʧʩʠ- ʠ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʙʝʟ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ. 

2ɸ ʣʦʢʘʣʠʟʦʚʘʥʥʘʷ ʦʧʫʭʦʣʴ, ʥʝʧʦʣʥʦʩʪʴʶ ʫʜʘʣʸʥʥʘʷ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʝ ʙʠʣʘʪʝʨʘʣʴʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ - ʤʠʢʨʦ-

ʩʢʦʧʠʯʝʩʢ
 ʥ
 ʧʦʨʘʞʝʥʳ 

2ɺ ʣʦʢʘʣʠʟʦʚʘʥʥʘʷ, ʧʦʣʥʦʩʪʴʶ ʠʣʠ  ʥʝʧʦʣʥʦʩʪʴʶ ʫʜʘʣʸʥʥʘʷ ʦʧʫʭʦʣʴ. 

ʠʧʩʠʣʘʪʝʨʘʣʴʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠ ʧʦʨʘʞʝʥʳ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʳʝ ʥʝʪ. 

3 ʧʝʨʝʩʝʢʘʶʱʘʷ ʩʨʝʜʥʶʶ ʣʠʥʠʶ ʩ ʠʣʠ ʙʝʟ ʧʦʨʘʞʝʥʠʷ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠʣʠ ʣʦʢʘʣʠʟʦʚʘʥʥʘʷ ʫʥʠʣʘʪʝʨʘʣʴʥʘʷ 

ʦʧʫʭʦʣʴ ʩ ʧʦʨʘʞʝʥʠʝʤ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʧʦʨʘʞʝʥʠʝʤ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟ-

ʣʦʚ. 

4 ʜʠʩʩʝʤʠʥʘʮʠʷ ʦʧʫʭʦʣʠ ʚ ʢʦʩʪʥʳʡ ʤʦʟʛ, ʢʦʩʪʠ, ʫʜʘʣʸʥʥʳʝ ʣʠʤʬʦʫʟʣʳ, ʧʝʯʝʥʴ, ʢʦʞʫ ʠ/ʠʣʠ ʚ ʜʨʫʛʠʝ ʦʨʛʘʥʳ. 

4S ʣʦʢʘʣʠʟʦʚʘʥʥʘʷ ʧʝʨʚʠʯʥʘʷ ʦʧʫʭʦʣʴ (ʩʪʘʜʠʠ 1, 2a ʠʣʠ 2b) ʩ ʜʠʩʩʝʤʠʥʘʮʠʝʡ ʪʦʣʴʢʦ ʚ ʧʝʯʝʥʴ, ʢʦʞʫ ʠ/ʠʣʠ ʢʦʩʪʥʳʡ 

ʤʦʟʛ. ʊʦʣʴʢʦ ʜʝʪʠ 1-ʛʦ ʛʦʜʘ ʞʠʟʥʠ. ʇʦʨʘʞʝʥʠʝ ʂʄ - ʥʝ ʚʳʨʘʞʝʥʦ (< 10% ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, mIBG ʜʣʷ ʂʄ -

ʥʝʛʘʪʠʚʥʦ) 
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ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɩɞɌɛɌ ɗɑɣɑəɔɫ. Ȱɗɫ ɟɛɜɚɥɑəɔɫ 

ɜɑɏɔɝɞɜɌɢɔɔ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ IDRF Ɏ ɓɌɖɗɪɣɑ-

əɔɔ ɛɜɚɞɚɖɚɗɚɎ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ, ɜɌɍɚɣɑɕ ɏɜɟɛɛɚɕ ɛɚ ɔɓɟɣɑəɔɪ əɑɕɜɚɍɗɌ-

ɝɞɚɘ ɍɧɗɔ ɛɜɑɐɗɚɒɑəɧ ɍɟɖɎɑəəɚɑ ɔ ɣɔɝɗɚɎɚɑ 

ɚɍɚɓəɌɣɑəɔɑ ɖɌɒɐɚɏɚ ɔɓ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ, ɟɖɌ-

ɓɌəəɧɡ Ɏ ɞɌɍɗɔɢɑ ʈ3.  

Ȯ ɗɔɞɑɜɌɞɟɜɑ əɑɐɚɝɞɌɞɚɣəɚ ɚɝɎɑɥɑə Ɏɚ-

ɛɜɚɝ ɚ ɖɗɔəɔɣɑɝɖɔɡ ɔ ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑ-

ɜɔɝɞɔɖɌɡ əɑɕɜɚɍɗɌɝɞɚɘɧ, ɗɚɖɌɗɔɓɚɎɌəəɚɕ Ɏ ɚɍ-

ɗɌɝɞɔ ɤɑɔ, Ɏ ɝɔɗɟ ɜɑɐɖɚɝɞɔ ɞɌɖɚɕ ɗɚɖɌɗɔɓɌɢɔɔ. 

ȴɘɑɪɥɔɑɝɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɑɘɚəɝɞɜɔɜɟɪɞ, ɣɞɚ 

ɡɔɜɟɜɏɔɫ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɓəɌɣɔɘɧɡ ɩɞɌɛɚɎ 

ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ȹȭ əɑɓɌɎɔɝɔɘɚ ɚɞ ɏɜɟɛɛɧ 

ɜɔɝɖɌ, ɔ ɛɚɐɐɑɜɒɔɎɌɪɞ ɑɏɚ ɖɌɖ ɘɑɞɚɐ ɎɧɍɚɜɌ, 

əɚ ɚəɔ əɑ ɐɌɪɞ ɜɑɖɚɘɑəɐɌɢɔɕ ɚɞəɚɝɔɞɑɗɨəɚ 

ɝɞɑɛɑəɔ ɔ ɚɛɞɔɘɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ ɛɜɚɎɑɐɑəɔɫ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɩɞɌɛɌ ɞɑɜɌɛɔɔ, əɑɚɍɡɚɐɔɘɧɡ 

ɐɗɫ ɟɝɛɑɤəɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ȹȭ ɤɑɔ. Ȼɚ 

ɐɌəəɧɘ ɜɫɐɌ ɔɝɝɗɑɐɚɎɌəɔɕ, ɜɌɐɔɖɌɗɨəɧɑ ɚɛɑ-

ɜɌɢɔɔ ɜɑɖɚɘɑəɐɟɪɞɝɫ ɞɚɗɨɖɚ ɛɌɢɔɑəɞɌɘ ɝ əɔɓ-

ɖɔɘ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ 

ɚɝɗɚɒəɑəɔɕ [12, 13]. Ƚɗɚɒəɚɑ ɌəɌɞɚɘɔɣɑɝɖɚɑ 

ɜɌɝɛɚɗɚɒɑəɔɑ ɚɛɟɡɚɗɔ ɛɜɔ əɑɕɜɚɍɗɌɝɞɚɘɑ ɤɑɔ, 

Ɏɚɓɘɚɒəɚɑ ɎɚɎɗɑɣɑəɔɑ ɘɌɏɔɝɞɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ 

ɔ əɑɜɎəɧɡ ɝɛɗɑɞɑəɔɕ, ɛɚɓɎɚɗɫɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ 

ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɜɔ ɐɌəəɚɕ ɛɌ-

ɞɚɗɚɏɔɔ ɖɌɖ ɌɝɝɚɢɔɔɜɚɎɌəəɧɑ ɝ Ɏɧɝɚɖɔɘ 

ɜɔɝɖɚɘ ɔəɞɜɌ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑ-

əɔɕ, ɐɔɖɞɟɫ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ əɑɚɍɡɚɐɔɘɚɝɞɨ ɜɌɓ-

ɜɌɍɚɞɖɔ ɝɔɝɞɑɘɧ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɝɞɌɐɔɜɚ-

ɎɌəɔɫ ɔ ɛɗɌəɔɜɚɎɌəɔɫ ɚɍɦɑɘɌ ɚɛɑɜɌɢɔɔ ɝ ɟɣɑ-

ɞɚɘ Ɏɑɜɚɫɞəɚɝɞɔ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ ɛɚ ɐɌə-

əɧɘ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɠɌɖɞɚ-

ɜɚɎ ɜɔɝɖɌ IDRF ɟ ɛɌɢɔɑəɞɚɎ ɝ əɑɕɜɚɍɗɌɝɞɚɘɚɕ 

ɔɝɛɚɗɨɓɟɪɞ ɐɌəəɧɑ ȶȾ ɔɗɔ ȸȼȾ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȻɚɎɧɝɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɘɑɞɚɐɚɎ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɝɞɌɐɔɜɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ 

ɝ əɑɕɜɚɍɗɌɝɞɚɘɚɕ (ȹȭ) Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɗɌɝ-

ɝɔɠɔɖɌɢɔɑɕ ȸɑɒɐɟəɌɜɚɐəɚɕ ɏɜɟɛɛɧ ɛɚ ɔɓɟɣɑ-

əɔɪ ȹȭ (International Neuroblastoma Risk Group 

Staging System  (INRGSS)) ɔ ɚɛɜɑɐɑɗɔɞɨ ɔɡ ɜɚɗɨ Ɏ 

Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɐɌəəɧɡ ɛɌɢɔɑəɞɚɎ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɌəəɧɑ 10 ɛɌɢɔɑəɞɚɎ, 

əɌɡɚɐɔɎɤɔɡɝɫ əɌ ɗɑɣɑəɔɔ Ɏ ɀȯȭȿ çȹȸȴɂ ȰȯȺȴ 

ɔɘ. Ȱɘɔɞɜɔɫ ȼɚɏɌɣɑɎɌè ɓɌ ɛɑɜɔɚɐ ɝ 2013 ɛɚ 

2017 ɏɚɐ ɝ ɐɔɌɏəɚɓɚɘ: əɑɕɜɚɍɗɌɝɞɚɘɌ ɝ ɗɚɖɌɗɔ-

ɓɌɢɔɑɕ ɛɑɜɎɔɣəɚɕ ɚɛɟɡɚɗɔ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ. Ƚɚ-

ɍɜɌəəɧɑ ɖɗɔəɔɣɑɝɖɔɑ ɐɌəəɧɑ ɎɖɗɪɣɌɗɔ ɛɚɗ 

ɛɌɢɔɑəɞɌ, ɎɚɓɜɌɝɞ əɌ ɘɚɘɑəɞ ɛɚɝɞɌəɚɎɖɔ ɐɔɌ-

ɏəɚɓɌ, ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɕ ɛɚɐɞɔɛ ɚɛɟɡɚɗɔ, ɍɔɚɗɚ-

ɏɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɚɛɟɡɚɗɔ, ɝɞɌɐɔɪ ɓɌ-

ɍɚɗɑɎɌəɔɫ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ 

INSS ɔ ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ INGRSS, ɏɜɟɛɛɟ ɜɔɝɖɌ 

Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɜɚɞɚɖɚɗɚɘ ȹɑɘɑɢɖɚɕ ɏɜɟɛɛɧ 

ɛɚ ɔɓɟɣɑəɔɪ ȹȭ (NB-2004, ɜɟɖɚɎɚɐɔɞɑɗɨ ɏɜɟɛ-

ɛɧ ð ɛɜɚɠɑɝɝɚɜ F. Berthold), ɚɢɑəɔɎɌɗɔɝɨ Ɏɜɑɘɫ 

ɔ ɚɍɦɑɘ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɜɑɓɑɖɢɔɔ, ɖɚɗɔɣɑɝɞɎɚ 

ɖɟɜɝɚɎ ɡɔɘɔɚɞɑɜɌɛɔɔ ɛɑɜɑɐ ɚɛɑɜɌɞɔɎəɧɘ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɚɘ. 

 ȭɧɗ ɛɜɚɎɑɐɑə ɌəɌɗɔɓ Ɏɝɑɡ ɛɜɑɐɤɑɝɞɎɟɪ-

ɥɔɡ ɚɛɑɜɌɞɔɎəɚɘɟ ɩɞɌɛɟ ɗɑɣɑəɔɫ ɐɌəəɧɡ Ɏɔɓɟ-

ɌɗɔɓɌɢɔɔ ȶȾ ɔ/ɔɗɔ ȸȼȾ. ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚ-

ɐɔɗɔɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 16-ɞɔ ɝɜɑɓɚɎɚɏɚ ɖɚɘ-

ɛɨɪɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ GE Brightspeed. Ȼɜɔ ɗɚ-

ɖɌɗɔɓɌɢɔɔ ɛɑɜɎɔɣəɚɕ ɚɛɟɡɚɗɔ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ, 

ɚɝɚɍɑəəɚ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ Ɏɚɓɘɚɒəɚɝɞɨ ɔə-

ɞɜɌɝɛɔəɌɗɨəɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɚɛɟɡɚɗɔ, ɐɚ-

ɛɚɗəɔɞɑɗɨəɚ Ɏɧɛɚɗəɫɗɔ ȸȼȾ əɌ ɞɚɘɚɏɜɌɠɑ GE 

Signa  (əɌɛɜɫɒɑəɔɑ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 Ⱦ) ɔɗɔ 

əɌ ɞɚɘɚɏɜɌɠɑ Philips Achieva (əɌɛɜɫɒɑəɔɑ ɘɌɏ-

əɔɞəɚɏɚ ɛɚɗɫ 3 Ⱦ).  

Ȱɗɫ  ɚɍɑɝɛɑɣɑəɔɫ  ɌɐɑɖɎɌɞəɚɕ   ɎɔɓɟɌɗɔɓɌ- 

ȾɌɍɗɔɢɌ ʈ3.     ɀɌɖɞɚɜɧ ɜɔɝɖɌ ȹȭ ɚɍɗɌɝɞɔ ɤɑɔ, ɚɛɜɑɐɑɗɫɑɘɧɑ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɞɚ-

ɛɚɏɜɌɠɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Brisse, H.J., McCarville M.B., Granata, C., et al. Guidelines for imaging and staging of neuroblastic tumors: consensus repor t from 

the International Neuroblastoma Risk Group Project. Radiology, 2011. 261(1): p. 243 -57. [8]     
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ɢɔɔ ɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɝɘɑɒəɧɡ ɝɞɜɟɖɞɟɜ 

ɛɜɔ ɖɌɒɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɛɜɑɛɌ-

ɜɌɞɧ ɐɗɫ ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȶȾ ɔɝɛɚɗɨɓɚɎɌɗɔ ɖɚəɞɜɌɝɞəɧɕ 

ɛɜɑɛɌɜɌɞ (ȶȻ) ȵɚɐɔɖɝɌəɚɗ (GE Healthcare, 

Ireland), ȵɚɛɜɚɘɔɐ (Bayer AG, Germany) ɔɗɔ 

ȵɚɍɔɞɜɔɐɚɗ (Guerbet, France) ɎəɟɞɜɔɎɑəəɚ ɔɓ 

ɜɌɝɣɑɞɌ 2-2,5 ɘɗ/ɖɏ ɘɌɝɝɧ ɞɑɗɌ.  

Ȼɜɔ ȸȼȾ ɔɝɛɚɗɨɓɚɎɌɗɔ ȯɌɐɚɛɑəɞɑɞɚɎɟɪ 

ɖɔɝɗɚɞɟ (Bayer AG, Germany), ȯɌɐɚɐɔɌɘɔɐ (GE 

Healthcare, Ireland) ɔɗɔ ȯɌɐɚɞɑɜɚɎɟɪ ɖɔɝɗɚɞɟ 

(Guebert, France). ȶȻ ɛɜɔɘɑəɫɗɔ ɔɓ ɜɌɝɣɑɞɌ 0,1-

0,2 ɘɗ/ɖɏ ɘɌɝɝɧ ɞɑɗɌ.  

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɜɚɎɚɐɔɗɌɝɨ Ɏ 

ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɘɟɗɨɞɔ-

ɛɗɌəɌɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ Ɏ ɝɌɏɔɞɞɌɗɨəɧɡ ɔ 

ɖɚɜɚəɌɗɨəɧɡ ɛɜɚɑɖɢɔɫɡ ɝ ɞɚɗɥɔəɚɪ ɝɜɑɓɌ 

0,625 ɘɘ.  

Ȼɜɚɞɚɖɚɗ ȸȼȾ ɎɖɗɪɣɌɗ ɛɚ 3 ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɔ Ɏ ɌɖɝɔɌɗɨəɚɕ ɔ ɖɚɜɚəɌɗɨəɚɕ ɛɗɚɝɖɚ-

ɝɞɫɡ: Ⱦ1 ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ (Ȯȴ), Ⱦ2-Ȯȴ 

ɔ ɛɜɚɏɜɌɘɘɧ ɝ ɛɚɐɌɎɗɑəɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɌ 

Ⱦ2-Ȯȴ/FatSat ɔɗɔ STIR.  Ȱɚɛɚɗəɔɞɑɗɨəɚ Ɏɧɛɚɗ-

əɫɗɔɝɨ: ɚɐəɌ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ Ⱦ2-Ȯȴ ɔɗɔ STIR, ɛɚɝɞɖɚəɞɜɌɝɞəɧɑ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ Ⱦ1-Ȯȴ, Ɍ ɞɌɖɒɑ ɐɔɠɠɟɓɔ-

ɚəəɚ-ɎɓɎɑɤɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ (ȰȮȴ) c b-

ɠɌɖɞɚɜɚɘ 0, 500 ɔ 1000.  

Ȯɚ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɍɗɪɐɌɗɔɝɨ Ɏɝɑ 

ɠɌɓɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ: ɌɜɞɑɜɔɌɗɨəɌɫ (Ɏ ɘɚ-

ɘɑəɞ ɎɎɑɐɑəɔɫ ȶȻ), ɎɑəɚɓəɌɫ (50 ɝ ð 1 ɘɔə ɚɞ 

ɘɚɘɑəɞɌ ɎɎɑɐɑəɔɫ ȶȻ) ɔ ɛɌɜɑəɡɔɘɌɞɚɓəɌɫ (1,5-

2 ɘɔə ɚɞ ɎɎɑɐɑəɔɫ ȶȻ). Ȯ ɝɗɟɣɌɑ ɐɗɔɞɑɗɨəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɔɗɔ ɘɌɗɑəɨɖɚɏɚ ɎɚɓɜɌɝɞɌ ɛɌɢɔɑə-

ɞɚɎ, ɝ ɢɑɗɨɪ ɝəɔɒɑəɔɫ ɌɜɞɑɠɌɖɞɚɎ, ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɛɜɚɎɚɐɔɗɔɝɨ ɝ ɛɜɔɘɑəɑəɔɑɘ Ɍəɑɝɞɑɓɔɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɛɚɝɚɍɔɫ. 

ɀɌɖɞɚɜɧ ɜɔɝɖɌ IDRF ɚɢɑəɔɎɌɗɔɝɨ Ɏ ɝɚɚɞ-

ɎɑɞɝɞɎɔɔ ɝ ɘɑɒɐɟəɌɜɚɐəɧɘɔ ɖɜɔɞɑɜɔɫɘɔ, ɟɖɌ-

ɓɌəəɧɘɔ Ɏ ɞɌɍɗɔɢɑ ʈ3. ȹɌɗɔɣɔɑ ɠɌɖɞɚɜɚɎ ɜɔɝ-

ɖɌ IDRF ɍɧɗɚ ɚɞɜɌɒɑəɚ Ɏ ɛɜɚɞɚɖɚɗɑ ɖɌɒɐɚɏɚ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɌ 

ɖɌɖ ɛɑɜɎɔɣəɚɏɚ, ɞɌɖ ɔ Ɏɧɛɚɗəɑəəɚɏɚ Ɏ ɐɔəɌɘɔ-

ɖɑ. 

ȴɓɘɑɜɑəɔɑ ɚɍɦɑɘɌ ɚɛɟɡɚɗɔ (ɝɘ3) ɛɜɚɎɚɐɔ-

ɗɚɝɨ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɛɌɢɔɑəɞɌ, Ɏ ɐɔəɌɘɔɖɑ 

ɛɚɝɗɑ ɖɟɜɝɚɎ əɑɚɌɐɦɪɎɌəɞəɚɕ ȻɁȾ ɔ ɛɚɝɗɑ ɚɛɑ-

ɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ (Ɏ ɝɗɟɣɌɑ əɌɗɔɣɔɫ ɚɝɞɌɞɚɣəɚ-

ɏɚ ɖɚɘɛɚəɑəɞɌ). ȴɓɘɑɜɑəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ Ɏ ɝɚɚɞ-

ɎɑɞɝɞɎɔɔ ɝɚ ɝɗɑɐɟɪɥɑɕ ɠɚɜɘɟɗɚɕ: ɐɎɌ ɘɌɖɝɔ-

ɘɌɗɨəɧɡ ɜɌɓɘɑɜɌ, ɔɓɘɑɜɑəəɧɡ Ɏ ɛɌɜɌɗɗɑɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ əɌ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ, ɔ ɚɐɔə Ɏɑɜ-

ɞɔɖɌɗɨəɧɕ ɜɌɓɘɑɜ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɔɗɔ ɖɚɜɚ-

əɌɗɨəɚɕ ɛɜɚɑɖɢɔɫɡ: Ɍ =ɐɗɔəɌ (ɝɘ), b=ɤɔɜɔəɌ 

A ɡ B ɡ C) Ɏ ɝɘ3. 

Ȯ ɝɗɟɣɌɑ ɛɑɜɎɔɣəɚ əɑɜɑɓɑɖɞɌɍɑɗɨəɚɕ ɚɛɟ-

ɡɚɗɔ ɛɜɚɎɚɐɔɗɝɫ ɌəɌɗɔɓ ɐɔəɌɘɔɖɔ ɚɍɦɑɘɌ ɚɛɟ-

ɡɚɗɔ, ɎɧɜɌɒɌɑɘɧɕ Ɏ ɛɜɚɢɑəɞɌɡ, ɔ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɕ ɌəɌɗɔɓ ɐɔəɌɘɔɖɔ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ əɌ 

ɠɚəɑ əɑɚɌɐɦɪɎɌəɞəɚɕ ȻɁȾ.  

ȼɑɓɟɗɨɞɌɞɧ. 

ȹɑɕɜɚɍɗɌɝɞɚɘɌ ɝ ɗɚɖɌɗɔɓɌɢɔɑɕ Ɏ ɚɍɗɌɝɞɔ 

ɤɑɔ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɟ 10 ɔɓ 449 ɛɌɢɔɑəɞɚɎ 

ȾɌɍɗɔɢɌ ʈ4.     ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ. 
ʇʘʮʠʝʥʪ ʇʦʣ ɺʦʟʨʘʩʪ 

ʤʝʩ 

ʃʦʢʘʣʠʟʘʮʠʷ INSS ʉʠʤʧʪʦʤʳ ɻʨ ʨʠʩʢʘ MYCN 

ʘʤʧ 

1 ʤ 7 ʅɹ ʰʝʠ ʩʧʨʘʚʘ 4S 
ʆʙʨʘʟʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʰʝʠ 

ʥʘʙʣʶʜʝʥʠʷ 
- 

2 ʞ 
12 ʉʤʝʰʘʥʥʘʷ ɻʅɹ  ʰʝʠ ʠ ʟʘʜ
ʝ-

ʚʝʨʭʥʝ
ʦ ʩʨʝʜʦʩʪʝʥʠʷ 

3 ʆʙʨʘʟʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʰʝʠ 
ʥʘʙʣʶʜʝʥʠʷ - 

3 ʞ 1 ʅɹ ʰʝʠ ʩʧʨʘʚʘ 2b 
ʆʙʨʘʟʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʰʝʠ 

ʥʘʙʣʶʜʝʥʠʷ - 

4 ʤ 1 ʅɹ ʰʝʠ ʩʣʝʚʘ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʚ ʚʝʨʭʥʝʝ ʩʨʝʜʦʩʪʝʥʠʝ 

4S ʋʚʝʣʠʯʝʥʠʝ ʣʝʚʦʡ ʨʫʢʠ ʚ ʦʙʲʝʤʝ, 

ʦʪʝʢʠ, ʤʨʘʤʦʨʥʘʷ ʦʢʨʘʩʢʘ ʢʦʞʥʳʭ 

ʧʦʢʨʦʚʦʚ 

 

ʥʘʙʣʶʜʝʥʠʷ - 

5 ʤ 4 ʅɹ ʰʝʠ ʩʣʝʚʘ ʠ ʚʝʨʭʥʝ-ʟʘʜʥʝʛʦ 

ʩʨʝʜʦʩʪʝʥʠʷ 

2 ʂʘʰʝʣʴ, ʫʚʝʣʠʯʝʥʠʝ ʰʝʠ ʥʘʙʣʶʜʝʥʠʷ - 

6 ʤ 2 ʅɹ ʰʝʠ ʩʧʨʘʚʘ 4 ʇʪʦʟ ʩʧʨʘʚʘ, ʩʠʥʜʨʦʤ ɻʦʨʥʝʨʘ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ - 

7 ʞ 4 ʅɹ ʰʝʠ ʠ ʟʘʙʨʶʰʠʥʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʩʣʝʚʘ (ʧʝʨʚʠʯʥʦ-

ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʦʧʫʭʦ
ʴ) 

4 ʉ
ʥʜʨʦʤ ɻʦʨʥʝʨʘ ʩ ʨʦʞʜʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ - 

8 ʤ 5 ʅɹ ʰʝʠ ʩʧʨʘʚʘ 2b ɸʩʠʤʤʝʪʨʠʷ ʛʣʘʟʥʳʭ ʱʝʣʝʡ ʚʳʩʦʢʦʛʦ + 

9 ʞ 29 ʅɹ ʰʝʠ ʩʧʨʘʚʘ 2b ʉʠʥʜʨʦʤ ɻʦʨʥʝʨʘ ʩʧʨʘʚʘ ʚʳʩʦʢʦʛʦ + 

10 ʞ 10 ʅɹ ʰʝʠ ʩʧʨʘʚʘ 4 ʇʪʦʟ, ʤʠʦʟ, ʦʪʩʪʘʚʘʥʠʝ ʛʣʘʟʘ ʚ ʨʦʩʪʝ ʚʳʩʦʢʦʛʦ + 
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(2,2%). ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɚ ɛɚɗɟ ɝɚɝɞɌɎɔɗɚ 1:1 (5 

ɘɌɗɨɣɔɖɚɎ ɔ 5 ɐɑɎɚɣɑɖ), ɘɑɐɔɌəɌ ɎɚɓɜɌɝɞɌ əɌ 

ɘɚɘɑəɞ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ ɝɚɝɞɌɎɔɗɌ 4,5 ɘɑ-

ɝɫɢɑɎ (ɜɌɓɍɜɚɝ 1-29 ɘɑɝ.). ȯɔɝɞɚɗɚɏɔɣɑɝɖɔ ɟ 9 

ɛɌɢɔɑəɞɚɎ ɍɧɗɌ ɎɑɜɔɠɔɢɔɜɚɎɌəɌ əɑɕɜɚɍɗɌɝɞɚ-

ɘɌ ɔ ɟ 1-ɏɚ ɛɌɢɔɑəɞɌ ɝɘɑɤɌəəɌɫ ɏɌəɏɗɔɚəɑɕɜɚ-

ɍɗɌɝɞɚɘɌ (ȯȹȭ). Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɗɌɝɝɔɠɔɖɌ-

ɢɔɑɕ INSS ɜɌɝɛɜɑɐɑɗɑəɔɑ əɌ ɝɞɌɐɔɔ ɝɚɝɞɌɎɔɗɚ: 

2 ɝɞɌɐɔɫ ð 4/10 (40%) ɛɌɢɔɑəɞɚɎ, 3 ɝɞɌɐɔɫ ð 

1/10 (10%) ɛɌɢɔɑəɞɚɎ, 4 ɝɞɌɐɔɫ ð 3/10 ɛɌɢɔɑə-

ɞɚɎ (30%), 4S ɝɞɌɐɔɫ ð 2/10 (20%) ɛɌɢɔɑəɞɚɎ. 

ȿ 3-ɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɌ ɎɧɫɎɗɑəɌ Ɍɘɛɗɔɠɔ-

ɖɌɢɔɫ ɏɑəɌ MYCN, ɞ.ɑ. ɎɧɝɚɖɌɫ ɏɜɟɛɛɌ ɜɔɝɖɌ. 

ȻɜɚɘɑɒɟɞɚɣəɌɫ ɏɜɟɛɛɌ ɜɔɝɖɌ ɍɧɗɌ ɟ 2-ɡ ɛɌɢɔ-

ɑəɞɚɎ. ȶ ɏɜɟɛɛɑ əɔɓɖɚɏɚ ɜɔɝɖɌ (ɞɜɑɍɟɪɥɔɑ 

əɌɍɗɪɐɑəɔɫ Ɏ ɐɔəɌɘɔɖɑ) ɍɧɗɔ ɚɞəɑɝɑəɧ 5 ɔɓ 10 

ɛɌɢɔɑəɞɚɎ. ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɚɗɟ-

ɣɑəəɧɡ ɐɌəəɧɡ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ4.  

ȿ 7-ɘɔ ɛɌɢɔɑəɞɚɎ ɍɧɗɌ ɎɧɫɎɗɑəɌ əɑɕɜɚ-

ɍɗɌɝɞɚɘɌ, ɜɌɝɛɚɗɚɒɑəəɌɫ Ɏ ɚɍɗɌɝɞɔ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɤɑɔ ɝɛɜɌɎɌ, ɟ 1-ɏɚ ɔɓ ɖɚɞɚɜɧɡ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɑ ɜɌɝɛɜɚɝɞɜɌəɫɗɚɝɨ Ɏ ɚɍɗɌɝɞɨ Ɏɑɜɡəɑɏɚ 

ɝɜɑɐɚɝɞɑəɔɫ. ȿ 3-ɡ ɛɌɢɔɑəɞɚɎ əɑɕɜɚɍɗɌɝɞɚɘɌ 

ɍɧɗɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɝɗɑɎɌ, ɔɓ ɖɚɞɚɜɧɡ ɟ 2-ɡ 

ɛɌɢɔɑəɞɚɎ ɚɛɟɡɚɗɨ ɞɌɖɒɑ ɜɌɝɛɜɚɝɞɜɌəɫɗɌɝɨ Ɏ 

ɚɍɗɌɝɞɨ Ɏɑɜɡəɑɏɚ ɝɜɑɐɚɝɞɑəɔɫ, Ɍ ɟ 1-ɏɚ ɛɌɢɔɑəɞɌ 

ɍɧɗɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɘɟɗɨɞɔɠɚɖɌɗɨəɌɫ ɚɛɟ-

ɡɚɗɨ ɝ ɝɚɣɑɞɌəəɧɘ ɛɚɜɌɒɑəɔɑɘ ɤɑɔ ɔ ɓɌɍɜɪ-

ɤɔəəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ. ȿ 2-ɡ ɛɌɢɔɑəɞɚɎ ɚɛɟ-

ɡɚɗɨ ɛɑɜɑɝɑɖɌɗɌ ɝɜɑɐɔəəɟɪ ɗɔəɔɪ ɞɑɗɌ. Ȯ 1-ɘ 

ɝɗɟɣɌɑ ɚɛɟɡɚɗɨ ɜɌɝɛɜɚɝɞɜɌəɫɗɌɝɨ Ɏ ɛɚɓɎɚəɚɣ-

əɧɕ ɖɌəɌɗ ɝ ɑɏɚ ɛɑɜɑɖɜɧɞɔɑɘ ɍɚɗɑɑ ɣɑɘ əɌ 1/2 

ɛɜɚɝɎɑɞɌ ɔ ɟ 2-ɡ ɛɌɢɔɑəɞɚɎ ȹȭ ɜɌɝɛɜɚɝɞɜɌəɫ-

ɗɚɝɨ Ɏ ɠɚɜɌɘɑəɌɗɨəɧɑ ɚɞɎɑɜɝɞɔɫ ɛɚɓɎɚəɖɚɎ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȶȾ ɔ ȸȼȾ əɑɕɜɚɍɗɌɝɞɚɘɧ 

ɘɚɏɟɞ ɚɛɜɑɐɑɗɫɞɨɝɫ ɖɌɖ ɝɚɗɔɐəɧɘɔ, ɞɌɖ ɔ ɖɔ-

ɝɞɚɓəɚ-ɝɚɗɔɐəɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ [14]. ȿ ɔɝɝɗɑ-

ɐɟɑɘɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɛɜɑɚɍɗɌɐɌɗɌ ɘəɚɏɚ-

ɟɓɗɚɎɌɫ ɝɚɗɔɐəɌɫ ɝɞɜɟɖɞɟɜɌ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ. 

ȹɌ ɛɚɗɟɣɑəəɧɡ ɞɚɘɚɏɜɌɘɘɌɡ Ɏ 70% ɝɗɟɣɌɑɎ 

əɑɕɜɚɍɗɌɝɞɚɘɌ ɛɜɑɐɝɞɌɎɗɫɗɌ ɝɚɍɚɕ əɑɚɐəɚɜɚɐ-

əɟɪ ɘɌɝɝɟ, əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, ɝ ɣɑɞɖɔɘɔ 

əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ. ȿ 4-ɡ ɛɌɢɔɑəɞɚɎ Ɏ ɞɚɗ-

ɥɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɛɜɔ ȶȾ (ɐɚ ɎɎɑɐɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ) ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɏɔɛɚ-

ɐɑəɝəɧɑ ɟɣɌɝɞɖɔ, ɖɚɞɚɜɧɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɓɚ-

əɌɘ əɑɖɜɚɓɌ, Ɍ ɟ 8 ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɫɗɔɝɨ 

ɟɣɌɝɞɖɔ ɛɚɎɧɤɑəəɚɕ ɛɗɚɞəɚɝɞɔ ɔ ɖɌɗɨɢɔəɌɞɧ 

(ɜɔɝ. 1). 

Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ ɍɧɗɚ əɑɚɐəɚɜɚɐəɚɑ, ɌɖɞɔɎəɚɑ. Ȱɚ 

ɎɎɑɐɑəɔɫ ȶȻ ɛɗɚɞəɚɝɞɨ əɑɕɜɚɍɗɌɝɞɚɘɧ ɖɚɗɑɍɌ-

ɗɌɝɨ Ɏ ɛɜɑɐɑɗɌɡ 25-35 HU.  Ȯ Ɏɑəɚɓəɟɪ ɠɌɓɟ 

ɛɗɚɞəɚɝɞɨ ɚɛɟɡɚɗɔ ɐɚɝɞɔɏɌɗɌ 100-120 HU, Ɏ ɛɌ-

ɜɑəɡɔɘɌɞɚɓəɟɪ ɠɌɓɟ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɚɞɗɔɣɌ-

ɗɌɝɨ əɑɓəɌɣɔɞɑɗɨəɚ ɛɚ ɝɜɌɎəɑəɔɪ ɝ Ɏɑəɚɓəɚɕ 

ɠɌɓɚɕ. 

ȹɌ ȸȼ-ɞɚɘɚɏɜɌɘɘɌɡ əɑɕɜɚɍɗɌɝɞɚɘɌ ɔɘɑɗɌ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɔɓɚ- ɔɗɔ ɏɔɛɚɔəɞɑəɝɔɎəɧɕ 

ɝɔɏəɌɗ əɌ Ⱦ1-Ȯȴ, ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ əɌ 

Ⱦ2-Ȯȴ ɔ ɛɚɎɧɤɑəəɧɕ ɝɔɏəɌɗ əɌ ɛɜɚɏɜɌɘɘɌɡ ɝ 

ɛɚɐɌɎɗɑəɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚɎɚɕ ɞɖɌəɔ.  

ȴɓɎɑɝɞəɚ, ɣɞɚ əɑɕɜɚɍɗɌɝɞɚɘɌ ɔɘɑɑɞ ɞɑə-

ɐɑəɢɔɪ ɜɌɝɛɜɚɝɞɜɌəɫɞɨɝɫ Ɏɚɖɜɟɏ ɜɑɏɔɚəɌɗɨəɧɡ 

ɝɞɜɟɖɞɟɜ, Ɍ əɑ ɔəɠɔɗɨɞɜɔɜɚɎɌɞɨ ɔɡ. ȮɚɎɗɑɣɑəɔɑ 

ɝɚɝɟɐɚɎ ɍɑɓ ɔəɠɔɗɨɞɜɌɢɔɔ ɔɡ ɚɍɚɗɚɣɖɔ ɫɎɗɫɑɞ-

ɝɫ ɡɌɜɌɖɞɑɜəɧɘ ɛɜɔɓəɌɖɚɘ ɐɗɫ əɑɕɜɚɍɗɌɝɞɚɘɧ. 

Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɖɚəɞɌɖɞ ɚɛɟɡɚɗɔ ɝ ɖɜɚɎɑəɚɝəɧ-

ɘɔ ɝɚɝɟɐɌɘɔ əɑ ɝɣɔɞɌɑɞɝɫ ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ,  

ɗɔɤɨ ɚɡɎɌɞ ɑɪ ɍɚɗɑɑ 50% ɚɖɜɟɒəɚɝɞɔ Ɍɜɞɑɜɔɔ 

ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɛɜɚ-

ɝɎɑɞɑ Ɏɑəɧ ɝɣɔɞɌɑɞɝɫ ɛɚɗɚɒɔɞɑɗɨəɧɘ ɠɌɖɞɚɜɚɘ 

ɜɔɝɖɌ ɔ ɚɍɚɓəɌɣɌɑɞɝɫ ɞɑɜɘɔəɚɘ çɎɚɎɗɑɣɑəɔɑè 

[9].  

Ȼɜɔ ɌəɌɗɔɓɑ ɐɌəəɧɡ ȶȾ ɔ ȸȼȾ ɛɜɔ ɛɚ-

ɝɞɟɛɗɑəɔɔ ɟ 7 ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌ-

əɧ ɠɌɖɞɚɜɧ ɜɔɝɖɌ IDRF (ɟ 2 ɛɌɢɔɑəɞɚɎ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌə 1 ɠɌɖɞɚɜ ɜɔɝɖɌ, ɟ 4 ð ɐɔɌɏəɚɝɞɔɜɚɎɌ-

əɚ ɝɚɣɑɞɌəɔɑ ɐɎɟɡ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɔ 1 ɛɌɢɔɑəɞ 

ɔɘɑɗ ɝɚɣɑɞɌəɔɑ 3-ɡ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ). ȹɌɔɍɚɗɑɑ 

ɣɌɝɞɧɘ (ɟ 6 ɛɌɢɔɑəɞɚɎ) ɍɧɗ ɠɌɖɞɚɜ ɜɔɝɖɌ Ȯ.1 ð 

çɚɛɟɡɚɗɨ ɚɡɎɌɞɧɎɌɑɞ ɖɌɜɚɞɔɐəɟɪ ɔ/ɔɗɔ ɛɚɓɎɚ-

əɚɣəɟɪ Ɍɜɞɑɜɔɪ ɔ/ɔɗɔ Ɏəɟɞɜɑəəɪɪ ɫɜɑɘəɟɪ 

Ɏɑəɟè. ȿ 3 ɛɌɢɔɑəɞɚɎ əɌɍɗɪɐɌɗɝɫ ɠɌɖɞɚɜ ɜɔɝɖɌ 

Ƚ.2 ð çɎɚɎɗɑɣɑəɔɑ ɛɚɐɖɗɪɣɔɣəɧɡ ɝɚɝɟɐɚɎ ɔ/ɔɗɔ 

ɛɚɓɎɚəɚɣəɚɕ ɔ/ɔɗɔ ɖɌɜɚɞɔɐəɚɕ Ɍɜɞɑɜɔɕè ɔ ɟ 2 

ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑə ɠɌɖɞɚɜ ɜɔɝɖɌ Ȯ.2 ð çɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɑ ɚɛɟɡɚɗɔ əɌ ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌè. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ 

INGRSS ɔɓ 10 ɛɌɢɔɑəɞɚɎ ɝ əɑɕɜɚɍɗɌɝɞɚɘɚɕ ɤɑɔ, 

ɝɞɌɐɔɫ L1 ɍɧɗɌ ɟɝɞɌəɚɎɗɑəɌ ɟ 1 ɛɌɢɔɑəɞɌ (10%), 

ɝɞɌɐɔɫ L2 ð ɟ 4 ɛɌɢɔɑəɞɚɎ (40%), ɝɞɌɐɔɫ ȸ ð ɟ 3 

(30%) ɔ ɟ 2 ɛɌɢɔɑəɞɚɎ (20%) ð ɝɞɌɐɔɫ MS.  

Ȯ ɏɜɟɛɛɟ əɔɓɖɚɏɚ ɜɔɝɖɌ (ɛɌɢɔɑəɞɧ ɞɜɑɍɟ-

ɪɥɔɑ əɌɍɗɪɐɑəɔɫ Ɏ ɐɔəɌɘɔɖɑ ɍɑɓ ɛɜɚɎɑɐɑəɔɫ 

ȻɁȾ) ɍɧɗɔ ɖɗɌɝɝɔɠɔɢɔɜɚɎɌəɧ 5 ɛɌɢɔɑəɞɚɎ.  

Ⱥɐəɚɘɟ ɔɓ 5 ɛɌɢɔɑəɞɚɎ ɐɌəəɚɕ ɏɜɟɛɛɧ ɝɚ ɝɞɌ-

ɐɔɑɕ L1 ɛɜɚɎɑɗɔ ɟɝɛɑɤəɟɪ ɘɌɖɜɚɝɖɚɛɔɣɑɝɖɔ 

ɜɌɐɔɖɌɗɨəɟɪ ɚɛɑɜɌɢɔɪ ɝɜɌɓɟ ɛɚɝɗɑ ɛɑɜɎɔɣəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɞɌɖ ɖɌɖ ɟ əɑɏɚ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ 

ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɛɚ ɐɌəəɧɘ ɎɔɓɟɌɗɔɓɌɢɔɔ (ɜɔɝ. 

2). 

ȿ 4 ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɠɌɖɞɚɜɧ 

ɜɔɝɖɌ IDRF. ȻɌɢɔɑəɞɟ ɝ ɝɚɣɑɞɌəɔɑɘ 3 ɠɌɖɞɚɜɚɎ 

ɜɔɝɖɌ əɌ ɛɑɜɎɚəɌɣɌɗɨəɚɘ ɩɞɌɛɑ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ 

ɢɔɞɚɜɑɐɟɖɞɔɎəɌɫ ɚɛɑɜɌɢɔɫ.  Ȼɚ ɐɌəəɧɘ ɖɚə-

ɞɜɚɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɜɑɐɟɖɢɔɫ ɚɍɦɑɘɌ ɚɛɟ-

ɡɚɗɔ ɝɚɝɞɌɎɔɗɌ 40%. Ȯ ɐɌɗɨəɑɕɤɑɘ ɛɌɢɔɑəɞ 

ɍɧɗ ɚɝɞɌɎɗɑə ɛɚɐ ɐɔəɌɘɔɣɑɝɖɔɘ əɌɍɗɪɐɑəɔɑɘ.  

Ȯ ɏɜɟɛɛɑ əɔɓɖɚɏɚ ɜɔɝɖɌ (əɌɍɗɪɐɑəɔɫ) ȻɁȾ 

ɛɌɢɔɑəɞɌɘ ɝ ȹȭ ɛɜɚɎɚɐɔɞɝɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

əɌɗɔɣɔɫ/ɚɞɝɟɞɝɞɎɔɫ ɒɔɓəɑɟɏɜɚɒɌɪɥɔɡ ɝɔɘɛ-

ɞɚɘɚɎ (ȲȿȽ) [15]. Ȼɚɝɗɑ ɛɑɜɎɔɣəɚɏɚ ɚɍɝɗɑɐɚɎɌ-

əɔɫ ɍɧɗɚ ɎɧɫɎɗɑəɚ 3 ɞɌɖɔɡ ɛɌɢɔɑəɞɌ. ȰɌəəɧɘ 

ɛɌɢɔɑəɞɌɘ əɌ əɌɣɌɗɨəɚɘ ɩɞɌɛɑ ɛɜɚɎɑɗɔ ɍɔɚɛ-

ɝɔɪ ɚɛɟɡɚɗɔ ɔ ɖɟɜɝ ȻɁȾ.  Ȼɜɔ ɖɚəɞɜɚɗɨəɚɘ ɚɍ-

ɝɗɑɐɚɎɌəɔɔ ɟ 1 ɛɌɢɔɑəɞɌ ɍɧɗɚ ɚɞɘɑɣɑəɚ 

ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɚɛɟɡɚɗɔ əɌ 90% ɔ ɟ 2 ɍɧɗɚ 

ɚɞɘɑɣɑəɚ ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ əɌ 8% ɔ 8,5% 

(ɞɌɍɗ. ʈ5).  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (4):43-55       DOI:10.21569/2222-7415-2019-9-4-43-55            ʉʪʨʘʥʠʮʘ  49 
  

 

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.      ȶȾ (Ɍ,ɍ) ɔ ȸȼȾ (Ɏ,ɏ) ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

ȻɌɢɔɑəɞ ȭ., 5 ɘɑɝ. ȰɔɌɏəɚɓ: ȹɑɕɜɚɍɗɌɝɞɚɘɌ ɚɍɗɌɝɞɔ ɤɑɔ ɝɛɜɌɎɌ, II ɝɞ. ɛɚ INSS, L2 ɝɞ. ɛɚ INRGSS, ɎɧɝɚɖɌɫ 

ɏɜɟɛɛɌ ɜɔɝɖɌ.  

Ɍ -  ȹɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ; ɝɞɜɑɗɖɌɘɔ ɟɖɌɓɌəɚ ɝɚɗɔɐəɚɑ   ɚɍɜɌɓɚɎɌəɔɑ, əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ ɓɌ ɝɣɑɞ 

Ɏɖɗɪɣɑəɔɕ ɖɌɗɨɢɔəɌɞɚɎ. 

ɍ - ȮɑəɚɓəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. Ⱦɚɞ ɒɑ ɛɌɢɔɑəɞ. ȺɍɜɌɓɚɎɌəɔɑ ɔɘɑɑɞ ɣɑɞɖɔɑ ɜɚɎəɧɑ ɖɚəɞɟɜɧ, ɜɌɝɛɜɚ-

ɝɞɜɌəɫɑɞɝɫ Ɏɐɚɗɨ ɘɌɏɔɝɞɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ, əɑɚɐəɚɜɚɐəɚ əɌɖɌɛɗɔɎɌɑɞ ȶȻ. 

Ɏ, ɏ ð ȸȼȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɌɖɝɔɌɗɨəɌɫ ɔ ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ ɝɚɚɞɎɑɞɞɎɑəəɚ. ȻɌɢɔɑəɞɖɌ ȶ., 12 ɘɑɝ. 

ȰɔɌɏəɚɓ: ȹɑɕɜɚɍɗɌɝɞɚɘɌ ɤɑɔ ɔ ɓɌɐəɑ-Ɏɑɜɡəɑɏɚ ɝɜɑɐɚɝɞɑəɔɫ ɝɛɜɌɎɌ ɝ ɔəɞɜɌɝɛɔəɌɗɨəɧɘ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ 

əɌ ɟɜɚɎəɑ C2-Th1 ɛɚɓɎɚəɖɚɎ, III ɝɞ. ɛɚ INSS, L2 ɝɞ. ɛɚ INRGSS, ɏɜɟɛɛɌ əɌɍɗɪɐɑəɔɫ. ȺɍɜɌɓɚɎɌəɔɑ ɤɑɔ ɝ ɛɌɜɌ-

ɎɑɜɞɑɍɜɌɗɨəɧɘ ɔ ɓɌɏɗɚɞɚɣəɧɘ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ Ɏ ɚɍɗɌɝɞɨ ɓɌɐəɑɏɚ ɝɜɑɐɚɝɞɑəɔɫ, ɛɑɜɑɝɑɖɌɑɞ ɝɜɑɐɔəəɟɪ ɗɔ-

əɔɪ, ɣɑɜɑɓ ɘ/ɛ ɚɞɎɑɜɝɞɔɫ ɝɛɜɌɎɌ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ ɐɚ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɧɡ ɘ/ɛ ɚɞɎɑɜɝɞɔɕ. 

Fig. 1.   CT and MRI with contrast enhancement.  

Ɍ - Patient B., 5 m. Diagnosis: right cervical NB, stage 2  INSS, L2 stage INRGSS, high -risk group. In the right ce r-

vical area there is a large heterogeneous soli d mass with calcifications on CT scans.  

b -  Same patient. Contrast enhancement. Lesion has even margins, spreads along major vessels and heterogen e-

ously enhances.  

c,d - Patient, 12m. Diagnosis: NB of neck and upper mediastinal regions with intraspinal in vasion at the level of 

C2-Th1 vertebras, stage 3 INSS, L2 stage INRGSS, low -risk group. MRI shows large mass in paravertebral space 

crossing the middle line, lesion invades spinal canal though foramen on the right and crosses to the contralateral 

foramen. Actively enhances on post -contrast sequence.   
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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.    ȶȾ (Ɍ,ɍ) ɔ ȸȼȾ (Ɏ,ɏ) ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

ȻɌɢɔɑəɞ Ƚ., 1 ɘɑɝ. ȰɔɌɏəɚɓ: ȹɑɕɜɚɍɗɌɝɞɚɘɌ ɤɑɔ ɝɛɜɌɎɌ, 2 ɝɞ. ɛɚ INSS, L1 ɝɞ. ɛɚ INRGSS, IDRF ɚɞɝɟɞɝɞɎɟɪɞ. 

Ɍ, ɍ - ȶȾ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ, ɎɑəɚɓəɌɫ ɠɌɓɌ. ȶɜɟɛəɧɑ ɝɚɝɟɐɧ ɚɞɞɑɝəɑəɧ ɚɍɜɌɓɚɎɌəɔɑɘ, ɛɜɚɡɚɐɫɞ ɛɚ 

Ɏɑɜɡəɑɘɟ ɔ ɗɌɞɑɜɌɗɨəɚɘɟ ɖɚəɞɟɜɌɘ ɚɍɜɌɓɚɎɌəɔɫ. Ȯ ɛɜɌɎɚɕ ɫɜɑɘəɚɕ Ɏɑəɑ Ɏɔɐɑə ɖɚəɞɜɌɝɞ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑ-

əɔɔ.  

Ɏ, ɏ -  ȸȼȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɩɞɌɛɌ ɗɑɣɑəɔɫ. ȻɜɔɓəɌɖɚɎ ɚɍɜɌɓɚɎɌəɔɫ əɑ ɎɧɫɎɗɑəɚ. 

Fig. 2.   CT and MRI with contrast enhancement.  

Patient S., 1m. Diagnosis: Right cervical NB, 2 stage INSS, L1 INRGSS, IDRF negative.  

a, b - Contrast enhanced CT images show major blood vessels displaced by the tumor and position along upper 

and lateral margins of the lesion.  

c, d - Contrast enhanced T1 -weighted MRI images after surgery shows no signs of residual disease  
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Ȯ ɏɜɟɛɛɑ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ (2 ɛɌɢɔ-

ɑəɞɌ) əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ IDRF, 

ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɛɜɚɎɑɝɞɔ ɔɘ ɘɌɖɜɚɝɖɚɛɔɣɑɝɖɔ 

ɜɌɐɔɖɌɗɨəɟɪ ɚɛɑɜɌɢɔɪ ɍɑɓ ɚɝɗɚɒəɑəɔɕ ɛɚɝɗɑ 

ɛɑɜɎɔɣəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȼɚɝɗɑ ɩɞɚɏɚ ɛɌɢɔɑə-

ɞɧ ɛɜɚɐɚɗɒɔɗɔ ɗɑɣɑəɔɑ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɜɚ-

ɞɚɖɚɗɚɘ NB-2004 (ɞɌɍɗ. ʈ6). 

ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ 

(3 ɛɌɢɔɑəɞɌ) ɍɧɗɔ ɎɧɫɎɗɑəɧ ɠɌɖɞɚɜɌ ɜɔɝɖɌ 

IDRF (ɜɔɝ. 3). Ⱥɐəɚɘɟ ɛɌɢɔɑəɞɟ, əɑɝɘɚɞɜɫ əɌ 

ɎɧɫɎɗɑəəɧɑ ɠɌɖɞɚɜɧ ɜɔɝɖɌ, ɛɜɚɎɑɗɔ ɘɌɖɜɚ-

ɝɖɚɛɔɣɑɝɖɔ ɜɌɐɔɖɌɗɨəɟɪ ɚɛɑɜɌɢɔɪ ɍɑɓ ɜɌɓɎɔ-

ɞɔɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ.  

Ȯɞɚɜɚɘɟ ɛɌɢɔɑəɞɟ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɛɑɜɌ-

ɢɔɫ Ɏ ɚɞɝɜɚɣɑəəɚɑ Ɏɜɑɘɫ ɝ ɘɌɖɜɚɝɖɚɛɔɣɑɝɖɔ 

ɚɝɞɌɞɚɣəɚɕ ɚɛɟɡɚɗɨɪ. ɀɌɖɞɚɜɌɘɔ ɜɔɝɖɌ IDRF 

ɐɌəəɚɏɚ ɛɌɢɔɑəɞɌ ɍɧɗɔ: B.1 ð çɚɛɟɡɚɗɨ ɚɡɎɌɞɧ-

ɎɌɑɞ ɖɌɜɚɞɔɐəɟɪ ɔ/ɔɗɔ ɛɚɓɎɚəɚɣəɟɪ Ɍɜɞɑɜɔɪ 

ɔ/ɔɗɔ Ɏəɟɞɜɑəəɪɪ ɫɜɑɘəɟɪ Ɏɑəɟè ɔ B.2 ð çɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɑ ɚɛɟɡɚɗɔ əɌ ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌè. 

Ȼɚɝɗɑ ɛɑɜɎɔɣəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɟ ɛɜɚ-

Ɏɑɗɔ ɜɌɝɤɔɜɑəəɟɪ ɍɔɚɛɝɔɪ. Ȼɚ ɐɌəəɧɘ ɖɚə 

ȾɌɍɗɔɢɌ ʈ5.     ȯɜɟɛɛɌ əɔɓɖɚɏɚ ɜɔɝɖɌ. 

N INRG

SS 

IDRF ʊʠʧ ʧʝʨʚʠʯʥʦʛʦ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ  

ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʈʝʟʫʣʴʪʘʪ ʊʠʧ ʜʘʣʴʥʝʡʰʝʛʦ 

ʣʝʯʝʥʠʷ 

ʂʘʪʘʤʥʝʟ 

1 MS B.1, B.2 ɹʠʦʧʩʠʷ +ʇʍʊ ʋʤʝʥʴʰʝʥʠʝ ʥʘ 90% 2 ʙʣʦʢ ʇʍʊ ɾʠʚ ʩ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʴʶ, 

ʧʦʜ ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠ-

ʝʤ 

2 L2 G.1, B.1 ɹʠʦʧʩʠʷ.  + ʇʍʊ ʋʤʝʥʴʰʝʥʠʝ ʥʘ 

8,5% 

2 ʙʣʦʢ ʇʍʊ ʇʨʦʛʨʝʩʩʠʷ ï ʧʝʨʝʚʦʜ ʚ ʛʨʫʧʧʫ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʨʠʩʢʘ 

3 L1 - ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ 

ʨʘʜʠʢʘʣʴʥʘʷ ʦʧʝʨʘ-

ʮʠʷ 

 

ʋʤʝʥʴʰʝʥʠʝ ʥʘ 98% ʅʘʙʣʶʜʝʥʠʝ ɾʠʚ ʙʝʟ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʠ, 

ʧʦʜ ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠ-

ʝʤ 

4 MS A.1, 

B.1, C.2 

ɹʠʦʧʩʠʷ ʋʤʝʥʴʰʝʥʠʝ ʥʘ 40% ʆʧʝʨʘʮʠʷ - ʤʘʢʨʦ-

ʩʢʦʧʠʯʝʩʢʠ ʦʩʪʘ-

ʪʦʯʥʘʷ ʦʧʫʭʦʣʴ 

 

ɾʠʚ ʩ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʴʶ, 

ʧʦʜ ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠ-

ʝʤ 

5 L2 A.1, C.2 ɹʠʦʧʩʠʷ. + ʙʣʦʢ 

ʇʍʊ 

ʋʤʝʥʴʰʝʥʠʝ ʥʘ 8% ʅʘʙʣʶʜʝʥʠʝ ʅʘʙʣʶʜʝʥʠʝ 

 

   
 

ȾɌɍɗɔɢɌ ʈ6.     ȯɜɟɛɛɌ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ. 

ˉ ʧʘ-

ʮʠʝʥʪʘ 

INRG

SS 

IDRF 

(ʠʥʠʮʠʘʣʴʥʦ) 

ʆʙʲʝʤ ʦʧʫʭʦʣʠ 

(ʠʥʠʮʠʘʣʴʥʦ) 

ʩʤ3 

ʆʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʘ (ʠʥʠʮʠʘʣʴʥʦ) 

ʂʘʪʘʤʥʝʟ 

6 M ʥʝʪ 26 ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʨʘʜʠʢʘʣʴ-

ʥʘʷ ʦʧʝʨʘʮʠʷ 

 

ɾʠʚ ʙʝʟ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʠ ʧʦʜ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʝʤ 

7 M ʥʝʪ 35 ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʨʘʜʠʢʘʣʴ-

ʥʘʷ ʦʧʝʨʘʮʠʷ 

 

ɾʠʚ ʙʝʟ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʠ ʧʦʜ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʝʤ 

 

   
 

ȾɌɍɗɔɢɌ ʈ7.     ȯɜɟɛɛɌ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ. 

    

 

ˉ ʧʘʮʠ-

ʝʥʪʘ 

INRGSS IDRF 

 

ʆʙʲʝʤ ʦʧʫ-

ʭʦʣʠ ʩʤ3 

ʆʙʲʝʤ ʦʧʝʨʘʪʠʚ-

ʥʦʛʦ ʚʤʝʰʘʪʝʣʴ-

ʩʪʚʘ 

ʆʙʲʝʤ 

ʦʧʫʭʦʣʠ 

(ʧʝʨʝʜ 

ʚʪʦʨʦʡ 

ʦʧʝʨʘʮʠʝʡ) 

IDRF (ʧʝʨʝʜ 

ʚʪʦʨʦʡ ʦʧʝʨʘ-

ʮʠʝʡ) 

ʆʙʲʝʤ ʦʧʝʨʘ-

ʪʠʚʥʦʛʦ ʚʤʝ-

ʰʘʪʝʣʴʩʪʚʘ 

(ʦʪʩʨʦʯʝʥʥʦʛʦ) 

ʂʘʪʘʤʥʝʟ 

8 L2 B.1 12  ʄʘʢʨʦʩʢʦʧʠʯʝ-

ʩʢʠ ʨʘʜʠʢʘʣʴʥʘʷ 

ʦʧʝʨʘʮʠʷ 

 

- - - ɾʠʚ ʙʝʟ ʦʩʪʘ-

ʪʦʯʥʦʡ ʦʧʫʭʦʣʠ 

9 L2 B.1, B.2 25 ɹʠʦʧʩʠʷ 

 

0,6 B.1, ɺ.2 ʄʘʢʨʦʩʢʦʧʠ-

ʯʝʩʢʠ ʨʘʜʠ-

ʢʘʣʴʥʘʷ ʦʧʝʨʘ-

ʮʠʷ 

 

ɾʠʚ ʙʝʟ ʦʩʪʘ-

ʪʦʯʥʦʡ ʦʧʫʭʦʣʠ 

10 M B.1, ʉ.2 357 ɹʠʦʧʩʠʷ 

 

370 B.1 ʄʘʢʨʦʩʢʦʧʠ-

ʯʝʩʢʠ ʦʩʪʘʪʦʯ-

ʥʘʷ ʦʧʫʭʦʣʴ 

 

ʇʨʦʛʨʝʩʩʠʨʦʚʘ-

ʥʠʝ 
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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.    ȶȾ (Ɍ) ɔ ȸȼȾ (ɍ,Ɏ,ɏ) ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

Ɍ, ɍ -  ȶȾ ɔ ȸȼȾ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȻɌɢɔɑəɞɖɌ, 10 ɘɑɝ. ȰɔɌɏəɚɓ: ȹɑɕɜɚɍɗɌɝɞɚɘɌ ɤɑɔ 

ɝɛɜɌɎɌ, 4 ɝɞ. ɛɚ INSS, M ɝɞ. ɛɚ INRGSS, ɏɜɟɛɛɌ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ.   

IDRF Ȯ.1 ð ɚɛɟɡɚɗɨ ɚɡɎɌɞɧɎɌɑɞ ɖɌɜɚɞɔɐəɟɪ ɔ/ɔɗɔ ɛɚɓɎɚəɚɣəɟɪ Ɍɜɞɑɜɔɔ ɔ/ɔɗɔ Ɏəɟɞɜɑəəɪɪ ɫɜɑɘəɟɪ Ɏɑəɟ. 

ȺɍɜɌɓɚɎɌəɔɑ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ ɓɌ ɝɜɑɐɔəəɟɪ ɗɔəɔɪ ɞɑɗɌ. 

Ɏ -  ȸȼȾ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ. ȻɌɢɔɑəɞɖɌ, 29 ɘɑɝ. ȰɔɌɏəɚɓ: ȹɑɕɜɚɍɗɌɝɞɚɘɌ ɚɍɗɌɝɞɔ ɤɑɔ ɝɛɜɌɎɌ, 2 ɝɞ. ɛɚ 

INSS, L2 INRGSS, ɏɜɟɛɛɌ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ.  

IDRF Ȯ.1 ð ɚɛɟɡɚɗɨ ɚɡɎɌɞɧɎɌɑɞ ɖɌɜɚɞɔɐəɟɪ ɔ/ɔɗɔ ɛɚɓɎɚəɚɣəɟɪ Ɍɜɞɑɜɔɔ ɔ/ɔɗɔ Ɏəɟɞɜɑəəɪɪ ɫɜɑɘəɟɪ Ɏɑəɟ. 

B2 ð ɚɛɟɡɚɗɨ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ əɌ ɚɍɗɌɝɞɨ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ. 

ɏ - ȸȼȾ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ, ɞɌ ɒɑ ɛɌɢɔɑəɞɖɌ. Ȯ ɚɍɗɌɝɞɔ ɍɔɠɟɜɖɌɢɔɔ ȺȽȬ ɝɚɡɜɌəɫɑɞɝɫ ɚɝɞɌɞɚɣəɧɕ 

ɖɚɘɛɚəɑəɞ ɚɛɟɡɚɗɔ. 

Fig. 3.    CT and MRI with contrast enhancement.  

a, b - Patient, 10 m. Diagnosis: Cervi cal NB, 4 INSS, M INGRSS, high -risk groupd CT and MRI with contrast e n-

hancement.  IDRF ð B.1 tumor encasing carotid artery, vertebral artery or jugular vein. Lesion crosses the mid -

line.  

Patient 29 m., Diagnosis: Cervical NB. 2 INSS, L2 INGRSS, high -risk group.   

c - MRI with contrast enhancement. IDRF ð B.1 tumor encasing carotid artery, vertebral artery or jugular vein, B.2 

tumor extending to skull base.  

d - MRI after surgical treatment gross total resection, residual tumor mass remains around vessels.  
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ɞɜɚɗɨəɚɏɚ ȸȼȾ ɟ ɛɌɢɔɑəɞɌ ɝɚɡɜɌəɔɗɝɫ ɘɔəɔ-

ɘɌɗɨəɧɕ ɚɝɞɌɞɚɣəɧɕ ɖɚɘɛɚəɑəɞ ɚɛɟɡɚɗɔ Ɏɚɖɜɟɏ 

ɝɚɝɟɐɌ.  ȻɜɚɐɚɗɒɑəɌ əɑɚɌɐɦɪɎɌəɞəɌɫ ȻɁȾ. 

ȰɌɗɨəɑɕɤɑɑ əɌɍɗɪɐɑəɔɑ ɓɌɠɔɖɝɔɜɚɎɌɗɚ ɝɚ-

ɖɜɌɥɑəɔɑ ɚɍɦɑɘɌ ɚɛɟɡɚɗɔ ɐɚ 95% (ɍɑɓ ɔɓɘɑəɑ-

əɔɫ ɖɚɗɔɣɑɝɞɎɌ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ IDRF).   

Ⱦɜɑɞɨɑɘɟ ɛɌɢɔɑəɞɟ ɝ ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ B.1 

əɌ əɌɣɌɗɨəɚɘ ɩɞɌɛɑ ɗɑɣɑəɔɫ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ 

ɍɔɚɛɝɔɫ ɚɍɜɌɓɚɎɌəɔɫ ɔ ȻɁȾ, əɌ ɠɚəɑ ɖɚɞɚɜɚɕ 

ɍɧɗɚ ɚɞɘɑɣɑəɚ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɔ 

ɜɌɓɎɔɞɔɑ ȲȿȽ. Ƚ ɢɑɗɨɪ ɢɔɞɚɜɑɐɟɖɢɔɔ ɛɌɢɔɑə-

ɞɟ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɛɑɜɌɢɔɫ, Ɏ ɐɌɗɨəɑɕɤɑɘ Ɏ 

ɝɎɫɓɔ ɝ ɝɚɡɜɌəɑəɔɑɘ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɛɚ ɐɌə-

əɧɘ ȶȾ, ɛɌɢɔɑəɞ ɛɜɚɐɚɗɒɔɗ ɖɚəɝɑɜɎɌɞɔɎəɚɑ 

ɗɑɣɑəɔɑ Ɏ ɜɌɘɖɌɡ ɛɜɚɞɚɖɚɗɌ NB-2004 (ɞɌɍɗ. 

ʈ7). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ȶȾ ɔ 

ȸȼȾ ɛɚɓɎɚɗɔɗɔ ɚɛɜɑɐɑɗɔɞɨ ɐɌɗɨəɑɕɤɟɪ ɗɑɣɑɍ-

əɟɪ ɞɌɖɞɔɖɟ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ (ɞɌɍɗ. ʈ8). 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ, Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ 

ɍɑɓ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɟɐɌɗɚɝɨ ɛɜɚɎɑɝɞɔ ɘɌɖɜɚ-

ɝɖɚɛɔɣɑɝɖɔ ɜɌɐɔɖɌɗɨəɟɪ ɚɛɑɜɌɢɔɪ ɝɜɌɓɟ ɛɚɝɗɑ 

ɛɑɜɎɔɣəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ.  

ȹɔ ɟ ɚɐəɚɏɚ ɔɓ ɛɌɢɔɑəɞɚɎ, ɛɜɚɤɑɐɤɔɡ 

ɖɟɜɝɧ əɑɚɌɐɦɪɎɌəɞəɚɕ ȻɁȾ, əɌ ɠɚəɑ ɝɚɖɜɌɥɑ-

əɔɫ ɚɍɦɑɘɌ ɚɛɟɡɚɗɔ əɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɔɓɘɑəɑ-

əɔɫ ɖɚɗɔɣɑɝɞɎɌ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ IDRF.  

Ⱥɍɝɟɒɐɑəɔɑ.  

Ȼɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ əɌ ɐɚɗɪ əɑɕɜɚɍɗɌ-

ɝɞɚɘ ɝ ɗɚɖɌɗɔɓɌɢɔɑɕ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ ɛɜɔɡɚɐɔɞɝɫ 

ɚɞ 3% ɐɚ 5% [4, 16]. ɉɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ əɌɤɑɘɟ 

ɔɝɝɗɑɐɚɎɌəɔɪ, ɛɜɔ ɖɚɞɚɜɚɘ ɣɌɝɞɚɞɌ əɑɕɜɚɍɗɌ-

ɝɞɚɘɧ ɤɑɔ ɝɚɝɞɌɎɔɗɌ 2,2%. Ȯ 70% ɝɗɟɣɌɑɎ ɚɛɟ-

ɡɚɗɨ ɍɧɗɌ ɛɜɑɐɝɞɌɎɗɑəɌ ɝɚɗɔɐəɧɘ ɖɚɘɛɚəɑəɞɚɘ 

əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ ɓɌ ɝɣɑɞ Ɏɖɗɪɣɑəɔɕ 

ɖɌɗɨɢɔəɌɞɚɎ, ɣɞɚ ɞɌɖɒɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɐɌəəɧɘ 

ɗɔɞɑɜɌɞɟɜɧ [17].  

ȿɣɔɞɧɎɌɫ ɜɌɝɛɚɗɚɒɑəɔɑ ɝɔɘɛɌɞɔɣɑɝɖɚɏɚ 

ɤɑɕəɚɏɚ ɝɞɎɚɗɌ, əɑɕɜɚɍɗɌɝɞɚɘɧ ɤɑɔ ɚɍɧɣəɚ 

ɜɌɓɎɔɎɌɪɞɝɫ ɖɓɌɐɔ ɚɞ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ ɔ ɘɚɏɟɞ 

ɜɌɝɛɜɚɝɞɜɌəɫɞɨɝɫ Ɏɧɤɑ, əɌ ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌ, 

ɔ əɔɒɑ, Ɏ ɝɜɑɐɚɝɞɑəɔɑ.  ɉɞɚ ɝɚɓɐɌɑɞ ɛɚɎɧɤɑə-

əɧɕ ɜɔɝɖ ɎɚɎɗɑɣɑəɔɫ ɔ ɝɒɌɞɔɫ ɓəɌɣɔɘɧɡ ɝɚɝɟ-

ɐɔɝɞɚ-əɑɜɎəɧɡ ɝɞɜɟɖɞɟɜ ɔ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ, 

ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ ɐɌəəɚɕ ɚɍɗɌɝɞɔ. Ȯ ɝɗɟɣɌɑ ɐɔ-

Ɍɏəɚɝɞɔɖɔ əɑɕɜɚɍɗɌɝɞɚɘɧ ɤɑɔ ɚɛɑɜɌɞɔɎəɚɑ ɗɑ-

ɣɑəɔɑ ɝɚɛɜɫɒɑəɚ ɝ ɞɌɖɔɘɔ ɛɚɞɑəɢɔɌɗɨəɧɘɔ 

ɚɝɗɚɒəɑəɔɫɘɔ, ɖɌɖ ɛɚɎɜɑɒɐɑəɔɑ ɘɌɏɔɝɞɜɌɗɨ-

əɧɡ ɝɚɝɟɐɚɎ, ɔəɎɌɓɔɫ ɛɚɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ, 

ɝɐɌɎɗɑəɔɑ ɒɔɓəɑəəɚ ɎɌɒəɧɡ ɝɞɜɟɖɞɟɜ. ȮɚɎɗɑ-

ɣɑəɔɑ ɚɛɟɡɚɗɨɪ ɖɜɟɛəɚɏɚ ɝɚɝɟɐɌ (ɝɚəəɚɕ ɔ/ɔɗɔ 

ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɔ) ɍɧɗɚ əɌɔɍɚɗɑɑ ɣɌɝɞɧɘ 

ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ (6 ɛɌ-

ɢɔɑəɞɚɎ).  

Ȯɧɛɚɗəɑəɔɑ ȶȾ ɔɗɔ ȸȼȾ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ 

ɔ ɛɚɝɗɑ 2, 4 ɔ 6 ɍɗɚɖɚɎ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ȻɁȾ 

ɛɚɓɎɚɗɔɗɚ ɎɚɎɜɑɘɫ ɎɧɫɎɔɞɨ ɖɌəɐɔɐɌɞɚɎ ɐɗɫ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ, ɝɚɖɜɌɞɔɞɨ ɛɜɚɐɚɗɒɔ-

ɞɑɗɨəɚɝɞɨ əɑɚɌɐɦɪɎɌəɞəɚɏɚ ɗɑɣɑəɔɫ ɔ ɛɚɓɎɚɗɔ-

ɗɚ ɝɞɜɌɞɔɠɔɢɔɜɚɎɌɞɨ ɛɌɢɔɑəɞɚɎ ɝ Ɏɧɝɚɖɔɘɔ 

ɜɔɝɖɌɘɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ. 

ȺɞɝɟɞɝɞɎɔɑ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ IDRF ɛɜɑɐ-

ɝɖɌɓɧɎɌɑɞ əɔɓɖɔɕ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɡɔɜɟɜɏɔɣɑ-

ɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ɔ Ɏɧɝɚɖɟɪ Ɏɑɜɚɫɞəɚɝɞɨ ɛɚɗ-

əɚɏɚ ɟɐɌɗɑəɔɫ ɚɛɟɡɚɗɔ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɟ 3 ɛɌɢɔɑəɞɚɎ ɍɑɓ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɟɐɌɗɚɝɨ ɛɜɚ-

Ɏɑɝɞɔ ɜɌɐɔɖɌɗɨəɟɪ ɚɛɑɜɌɢɔɪ əɌ əɌɣɌɗɨəɚɘ 

ɩɞɌɛɑ ɗɑɣɑəɔɫ, ɝɚɖɜɌɞɔɎ ɞɑɘ ɝɌɘɧɘ əɑɚɍɡɚɐɔ-

ɘɚɝɞɨ əɑɚɌɐɦɪɎɌəɞəɚɕ ȻɁȾ.  

Ȼɜɔ əɌɗɔɣɔɔ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ ɐɚɗɒəɚ ɍɧɞɨ ɚɏɜɌəɔɣɑəɚ 

ɍɔɚɛɝɔɑɕ Ɏ ɚɒɔɐɌəɔɔ ɍɚɗɑɑ ɚɛɞɔɘɌɗɨəɚɏɚ Ɏɜɑ-

ɘɑəɔ ɐɗɫ ɍɑɓɚɛɌɝəɚɏɚ ɔ ɩɠɠɑɖɞɔɎəɚɏɚ ɟɐɌɗɑəɔɫ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɛɚɝɗɑ ɖɟɜɝɚɎ ɛɜɑɐɚɛɑɜɌɢɔɚə-

əɚɕ ȻɁȾ [18]. Ȼɚɐ əɌɤɔɘ əɌɍɗɪɐɑəɔɑɘ ɔɓ 10 

ɍɧɗɚ 6 ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɠɌɖɞɚ-

ɜɧ ɜɔɝɖɌ əɑ ɫɎɗɫɪɞɝɫ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɑɘ ɐɗɫ 

ɛɜɚɎɑɐɑəɔɑ ɚɛɑɜɌɢɔɔ, Ɍ ɛɚɓɎɚɗɫɪɞ ɐɑɞɝɖɔɘ ɚə-

ɖɚɗɚɏɌɘ ɔ ɡɔɜɟɜɏɌɘ ɛɜɔəɫɞɨ ɜɑɤɑəɔɑ ɚɍ ɚɛɞɔ-

ɘɌɗɨəɚɘ ɚɍɦɑɘɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȯ əɌɤɑɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɍɧɗ 1 ɛɌɢɔɑəɞ ɝ 1 ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ 

Ȯ.1, ɝɞɜɌɞɔɠɔɢɔɜɚɎɌəəɧɕ əɌ ɚɛɑɜɌɞɔɎəɧɕ 

ɩɞɌɛ ɗɑɣɑəɔɫ ɝɜɌɓɟ ɛɚɝɗɑ ɛɑɜɎɔɣəɚɏɚ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ. ȰɌəəɚɘɟ ɛɌɢɔɑəɞɟ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ 

ɟɝɛɑɤəɌɫ ɘɌɖɜɚɝɖɚɛɔɣɑɝɖɔ ɜɌɐɔɖɌɗɨəɌɫ ɚɛɑ-

ɜɌɢɔɫ. 

ȶȾ ɔ ȸȼȾ ɛɚɓɎɚɗɫɪɞ ɛɜɚɎɑɝɞɔ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ əɑɕɜɚɍɗɌɝɞɚɘɧ, ɚɢɑəɔɞɨ 

ȾɌɍɗɔɢɌ ʈ8.     Ⱥɍɦɑɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 
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ɝɞɜɟɖɞɟɜɟ ɔ ɜɌɓɘɑɜɧ ɚɍɜɌɓɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ 

ɚɛɜɑɐɑɗɔɞɨ Ɏɝɑ ɠɌɖɞɚɜɧ ɜɔɝɖɌ IDRF. ȶȾ ɛɚɓɎɚ-

ɗɫɑɞ ɚɢɑəɔɞɨ ɎɓɌɔɘɚɝɎɫɓɨ ɚɛɟɡɚɗɔ ɝ ɖɜɚɎɑəɚɝ-

əɧɘɔ ɝɚɝɟɐɌɘɔ ɔ ɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ əɌ ɝɘɑɒ-

əɧɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɚɍɗɌɝɞɔ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ 

ȸȼȾ ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɚɎɑɜəɚ ɎɧɫɎɗɫɞɨ ɝɞɑɛɑəɨ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ əɑɕɜɚɍɗɌɝɞɚɘɧ Ɏ ɛɚɓɎɚəɚɣ-

əɧɕ ɖɌəɌɗ ɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɏɜɌəɔɢɧ ɘɑɒɐɟ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ ɔ ɚɖɜɟɒɌɪɥɔɘɔ ɝɞɜɟɖɞɟɜɌ-

ɘɔ, əɌɛɜɔɘɑɜ, ɚɖɚɗɚɟɤəɚɕ ɒɑɗɑɓɚɕ ɔ ɝɞɑəɖɚɕ 

ɏɗɚɞɖɔ.  

ȼɑɐɖɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɛɑɜɎɔɣəɚɕ əɑɕɜɚɍɗ-

ɝɞɚɘɧ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ əɑ ɛɚɓɎɚɗɔɗɚ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɞɚɣəɚ ɚɢɑəɔɞɨ ɐɔəɌɘɔɖɟ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ 

ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɧɡ ɖɟɜɝɚɎ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ 

ȻɁȾ. ȺɐəɌɖɚ, ɚɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɞɚ, 

ɣɞɚ əɔ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ əɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ 

ɟɘɑəɨɤɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ IDRF əɑɝɘɚɞɜɫ əɌ 

ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɚɎ ɝɌɘɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ. ȿ 2 

ɛɌɢɔɑəɞɚɎ ɟɐɌɗɚɝɨ ɐɚɝɞɔɣɨ ɝɚɖɜɌɥɑəɔɫ ɚɍɦɑɘɌ 

ɚɛɟɡɚɗɔ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɩɞɌɛɌ 

ɗɑɣɑəɔɫ. Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɐɗɫ ɍɚɗɑɑ ɐɑɞɌɗɨəɚɕ 

ɚɢɑəɖɔ Ɏɗɔɫəɔɫ əɑɚɌɐɦɪɎɌəɞəɚɕ ȻɁȾ əɌ ɐɔəɌ-

ɘɔɖɟ ɜɌɓɘɑɜɚɎ əɑɕɜɚɍɗɌɝɞɚɘɧ ɔ ɠɌɖɞɚɜɧ ɜɔɝ-

ɖɌ IDRF, əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɚɐɔɞɨ ɌəɌɗɔɓ əɌ 

ɍɚɗɨɤɑɘ ɖɚɗɔɣɑɝɞɎɑ ɛɌɢɔɑəɞɚɎ ɝ  ɗɚɖɌɗɔɓɌɢɔɑɕ 

ȹȭ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ.  

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ ɛɜɚ-

Ɏɑɐɑəɔɑ ȶȾ ɔ ȸȼȾ ɤɑɔ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ əɑ ɞɚɗɨɖɚ ɛɜɑɐɚɛɑɜɌɢɔɚə-

əɚɑ ɝɞɌɐɔɜɚɎɌəɔɑ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ȸɑɒɐɟəɌ-

ɜɚɐəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ (INRG), əɚ ɔ ɞɚɛɚɏɜɌ-

ɠɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɜɑɓɑɖɞɌɍɑɗɨəɚɝɞɔ ɚɛɟɡɚɗɔ ɛɟ-

ɞɑɘ ɞɚɣəɚɕ ɚɢɑəɖɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɜɚ-

ɢɑɝɝɌ əɌ ɚɖɜɟɒɌɪɥɔɑ ɝɞɜɟɖɞɟɜɧ ɔ ɎɧɫɎɗɑəɔɫ 

ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ IDRF..    

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ɀȴȭȼȺȳȴȼȿɊɅȱȯȺ ȽȬȼȶȺȴȰȺȳȬ  

ȺȼȯȬȹȺȮ ȰɇɁȬȹȴɋ 

 

ȬɘɚɝɚɎ ȴ.Ȯ., ȽɛɑɜɌəɝɖɌɫ Ȭ.Ȭ., ȭɌɜɌəɚɎɌ Ⱥ.Ȼ., ɋɖɚɎɗɑɎɌ ȹ.Ƚ. 

 
ɔɜɚɖɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ȮȼȶȾ ɛɚɓɎɚɗɔɗɚ ɎɧɫɎɔɞɨ Ɍɞɔɛɔɣəɧɑ ɖɗɔəɔɖɚ-

ɗɟɣɑɎɧɑ ɠɚɜɘɧ ɞɑɣɑəɔɫ ɝɌɜɖɚɔɐɚɓɌ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ (ȽȺȰ) ɝ ɔɓɍɧɞɚɣəɧɘ 

ɠɔɍɜɚɓɔɜɚɎɌəɔɑɘ ɗɑɏɚɣəɚɕ ɞɖɌəɔ, əɟɒɐɌɪɥɔɘɝɫ Ɏ ɖɚɜɜɑɖɢɔɔ ɗɑɣɑəɔɫ ɔ 

əɌɓəɌɣɑəɔɫ Ɍəɞɔɠɔɍɜɚɞɔɣɑɝɖɚɕ ɞɑɜɌɛɔɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɗɟɣɑɎɧɑ ɛɌɞɞɑɜəɧ ɠɔɍɜɚɓɔɜɟɪɥɑɏɚ ɝɌɜɖɚɔɐɚɓɌ 

ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ƚ 2006 ɛɚ 2019 ɏɚɐ Ɏ ȻȽȻɍȯȸȿ ɔɘ. ɌɖɌɐ. ȴ.Ȼ. ȻɌɎɗɚɎɌ 

əɌɍɗɪɐɌɗɔɝɨ 712 ɍɚɗɨəɧɡ ɝɌɜɖɚɔɐɚɓɚɘ, ɔɓ əɔɡ ȽȺȰ IV ɝɞ. ð 68 ɍɚɗɨəɧɡ (9,5%), ɔɓ ɖɚɞɚ-

ɜɧɡ ɟ 31 ɛɌɢɔɑəɞɌ (4,3%) ɚɞɘɑɣɌɗɝɫ ɞɫɒɑɗɧɕ ɡɌɜɌɖɞɑɜ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɝ əɌɗɔɣɔɑɘ 

ɚɐɧɤɖɔ Ɏ ɛɚɖɚɑ ɔ ɗɟɣɑɎɧɑ ɛɜɔɓəɌɖɔ ɠɔɍɜɚɓɔɜɚɎɌəɔɫ, əɑ ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɖɗɌɝɝɔɣɑ-

ɝɖɚɏɚ ɎɌɜɔɌəɞɌ ɞɑɣɑəɔɫ, ɞɜɌɐɔɢɔɚəəɚɕ ɗɟɣɑɎɚɕ ɖɌɜɞɔəɧ ɔ ɝɟɥɑɝɞɎɟɪɥɑɕ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȽȺȰ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɗɫɗ 42,2Ñ6,4 ɏɚɐɌ (ɒɑə-

ɥɔəɧ ð 17, ɘɟɒɣɔəɧ ð 14). Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɞɜɌɐɔɢɔɚəəɚɑ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ɜɑəɞɏɑəɚɏɜɌɠɔɫ Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ), ȮȼȶȾ, ɖɚɘɛɗɑɖɝəɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɠɟəɖɢɔɔ Ɏəɑɤəɑɏɚ ɐɧɡɌəɔɫ (ȶȴɀȮȰ) ɔ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ. Ȼɜɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ 

ɚɍɜɌɍɚɞɖɑ ɐɌəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɔ ɛɜɚɏɜɌɘɘɟ/ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ ɛɌɖɑɞ Statistika 6.0. 

ȼɑɓɟɗɨɞɌɞɧ. ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɧɫɎɔɗ ɞɔɛɔɣəɧɑ ɗɟɣɑ-

Ɏɧɑ ɛɜɚɫɎɗɑəɔɫ ȽȺȰ IV ɝɞ. ɟ 37 ɍɚɗɨəɧɡ (5,2%). Ȭɞɔɛɔɣəɧɑ ɛɜɚɫɎɗɑəɔɫ ɠɔɍɜɚɓɌ ɛɜɔ 

ȽȺȰ ɚɛɜɑɐɑɗɫɗɔɝɨ ɟ 31 ɛɌɢɔɑəɞɌ (4,3%): ɠɔɍɜɚɓɔɜɚɎɌəɔɑ ɛɚ ɞɔɛɟ ȴȷɀ ɟ 11 ɍɚɗɨəɧɡ 

(1,5%), ɛɑɜɔɍɜɚəɡɚɎɌɝɖɟɗɫɜəɚɑ ɠɔɍɜɚɓɔɜɚɎɌəɔɑ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè Ɏ 

ɛɜɔɖɚɜəɑɎɧɡ ɚɞɐɑɗɌɡ ɟ 7 ɛɌɢɔɑəɞɚɎ (1%), ɠɔɍɜɚɓɔɜɚɎɌəɔɑ Ɏ Ɏɑɜɡəɑ-ɓɌɐəɔɡ ɛɜɔɖɚɜəɑ-

Ɏɧɡ ɚɞɐɑɗɌɡ ɝ əɌɗɔɣɔɑɘ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè ɝ ɘɑɗɖɔɘ ɐɔɌɘɑɞɜɚɘ çɝɚɞè Ɏ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ 

Ɏɑɜɡəɔɡ ɚɍɗɌɝɞɫɡ ɟ 6 ɍɚɗɨəɧɡ (0,9%), ɠɔɍɜɚɓəɚ-ɛɚɗɚɝɞəɌɫ ɠɚɜɘɌ ȽȺȰ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɟ 

7 ɍɚɗɨəɧɡ (1%).  

ȮɧɎɚɐɧ. ȹɌɖɚɛɗɑəɔɑ ɚɛɧɞɌ ɖɗɔəɔɖɚ-ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɧɡ ȽȺȰ Ɏɧ-

ɫɎɔɗɚ ɠɔɍɜɚɓɔɜɟɪɥɔɑ ɠɚɜɘɧ ȽȺȰ, ɖɚɞɚɜɧɑ ɝɗɚɒəɧ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɚɍɟɝɗɌɎɗɔɎɌɪɞ 

əɑɚɍɡɚɐɔɘɚɝɞɨ ɜɌɓɜɌɍɚɞɖɔ əɚɎɧɡ ɛɚɐɡɚɐɚɎ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔ ɗɑɣɑɍəɚɕ ɞɌɖɞɔɖɑ. 
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he widespread use of computed tomography (CT) with High Resolution (HR) r e-

vealed atypical clinical and radiation forms of pulmonary sarcoidosis (PS) with e x-

cessive fibrosis of the lung tissue, which needs treatment correction and admi n-

istration of antifibrotic therapy.  

Purpose.  To evaluate radiation patterns of pulmonary fibrosis in sarcoidosis.  

Material and methods.  From 2006 to 2019. in Pavlov First Saint Petersburg State 

Medical University there have been 712 patients with sarcoidosis, of whic h with PS (stage 
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4th) - 68 patients (9.5%), of whom 31 patients (4.3%) had a severe course of the disease with 

dyspnea (up to dyspnea at rest) and radiation signs of fibrosis, not characteristic of the cla s-

sic course and not corresponding to traditional ra diology and the existing X -ray classific a-

tion of pu lmonary sarcoidosis (PS). The average age of patients was 42.2 Ñ 6.4 years (w / m - 

17/14). All patients underwent routine X -ray examination (X -ray in two projections), HRCT, 

pulm onary function tests (PFTs ) and echocardiography.  

Results.  Analysis of the results of radiation studies revealed typical radiation man i-

festations of PS (Stage 4) in 37 patients (5.2%). Atypical manifestations of fibrosis in PS were 

detected in 31 patients (4.3%): idiopathic pulmona ry fibrosis in 11 patients (1.5%), peribr o-

chovascular fibrosis with the formation of honeycomb in parahilars in 7 patients (1%), fibr o-

sis in the upper -back parahilars with a small diameter honeycombs in the upper subpleural 

regions in 6 patients (0.9%), th e fibro -cavitary form of PS was detected in 7 patients (1%).  

Conclusions.  The accumulation of experience in the clinical -radiological examination 

of p atients with PS revealed fibrosing forms of PS, which are difficult to diagnose and require 

the developme nt of new approaches in d iagnostic and treatment tactics .  
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Ɍɜɖɚɔɐɚɓ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ (ȽȺȰ) ð 

ɛɚɗɔɝɔɝɞɑɘəɚɑ ɓɌɍɚɗɑɎɌəɔɑ əɑɔɓɎɑɝɞ-

əɚɕ ɩɞɔɚɗɚɏɔɔ, ɚɞəɚɝɫɥɑɑɝɫ ɛɚ ɝɎɚɔɘ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘ ɚɝɚɍɑəəɚɝɞɫɘ ɖ 

ɏɜɟɛɛɑ ɗɔɘɠɚɞɜɚɛəɧɡ ɏɜɌəɟɗɑɘɌɞɚ-

ɓɚɎ [1]. ȶɗɔəɔɖɚ-ɗɟɣɑɎɧɑ ɛɜɚɫɎɗɑəɔɫ ɝɌɜɖɚɔɐɚ-

ɓɌ ɡɚɜɚɤɚ ɔɓɟɣɑəɧ ɔ ɚɛɔɝɌəɧ Ɏ ɘəɚɏɚɣɔɝɗɑə-

əɧɡ ɜɟɖɚɎɚɐɝɞɎɌɡ [2 - 5].  

ȹɌ ɚɝəɚɎɌəɔɔ ɞɜɌɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɛɜɚɢɑɝɝɌ Ɏɧɐɑɗɫɪɞ 5 ɝɞɌɐɔɕ 

ɝɌɜɖɚɔɐɚɓɌ [3, 6, 7]. Ȼɚɝɗɑɐəɫɫ, IV ɝɞɌɐɔɫ ɫɎɗɫ-

ɑɞɝɫ ɔɝɡɚɐɚɘ ɓɌɍɚɗɑɎɌəɔɫ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ 

ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɗɑɏɚɣəɚɕ ɞɖɌəɔ. Ȼɜɚ-

ɢɑɝɝ ɠɔɍɜɚɓɔɜɚɎɌəɔɫ ɛɜɚɔɝɡɚɐɔɞ Ɏ ɚɍɗɌɝɞɫɡ 

ɜɌɝɛɚɗɚɒɑəɔɫ ɏɜɌəɟɗɑɘ (ɛɑɜɔɍɜɚəɡɚɎɌɝɖɟɗɫɜ-

əɚ, Ɏ ɝɞɑəɖɑ Ɏɞɚɜɔɣəɚɕ ɗɑɏɚɣəɚɕ ɐɚɗɨɖɔ, ɝɟɍ-

ɛɗɑɎɜɌɗɨəɚ), əɑ ɓɌɞɜɌɏɔɎɌɑɞ ɖɌɛɔɗɗɫɜəɚ-

ɌɗɨɎɑɚɗɫɜəɧɕ ɍɌɜɨɑɜ ɔ əɑ əɌɜɟɤɌɑɞ ɛɜɚɢɑɝɝɌ 

ɚɖɝɔɏɑəɌɢɔɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ, ɍɗɌɏɚɐɌɜɫ ɣɑɘɟ 

ɝɌɘɚɣɟɎɝɞɎɔɑ ɛɌɢɔɑəɞɌ ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɚɝɞɌ-

ɑɞɝɫ ɡɚɜɚɤɔɘ [1, 2]. 

 ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɝɌɜɖɚɔ-

ɐɚɓɌ IV ɝɞ. ɡɚɜɚɤɚ ɔɓɟɣɑəɧ, ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ 

ɚɞɝɟɞɝɞɎɔɑɘ ɝɞɜɟɖɞɟɜəɚɝɞɔ ɖɚɜəɑɕ ɗɑɏɖɔɡ ɓɌ 

ɝɣɑɞ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ, ɜɑɏɜɑɝɝɚɘ ɗɔɘɠɌ-

ɐɑəɚɛɌɞɔɔ (ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ əɑ ɟɎɑɗɔɣɑəɧ, 

ɘɚɏɟɞ ɝɚɡɜɌəɫɞɨɝɫ ɚɍɧɓɎɑɝɞɎɗɑəɔɫ Ɏ əɔɡ), 

ɟɘɑəɨɤɑəɔɑɘ ɚɍɦɑɘɌ Ɏɑɜɡəɔɡ ɔ ɝɜɑɐəɔɡ ɗɑɏɚɣ-

əɧɡ ɛɚɗɑɕ ɓɌ ɝɣɑɞ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ, Ɏɧ-

ɜɌɒɑəəɚɕ ɐɑɠɚɜɘɌɢɔɑɕ ɗɑɏɚɣəɚɏɚ ɜɔɝɟəɖɌ Ɏ 

ɛɜɔɖɚɜəɑɎɧɡ ɚɞɐɑɗɌɡ Ɏɑɜɡəɔɡ ɔ ɝɜɑɐəɔɡ ɗɑɏɚɣ-

əɧɡ ɛɚɗɑɕ ɝ ɚɍɑɔɡ ɝɞɚɜɚə (ɠɚɜɘɔɜɚɎɌəɔɑ ɛɑɜɔ-

ɍɜɚəɡɚɎɌɝɖɟɗɫɜəɧɡ ɠɔɍɜɚɓəɧɡ ɘɟɠɞ ɝ əɌɗɔɣɔ-

ɑɘ ɞɜɌɖɢɔɚəəɧɡ ɍɜɚɡɚɩɖɞɌɓɚɎ) [6, 7].  

ȺɐəɌɖɚ Ɏ ɛɚɝɗɑɐəɔɑ ɐɑɝɫɞɔɗɑɞɔɫ Ɏ ɝɎɫɓɔ ɝ 

ɤɔɜɚɖɔɘ ɛɜɔɘɑəɑəɔɑɘ ɎɧɝɚɖɚɜɌɓɜɑɤɌɪɥɑɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȮȼȶȾ) ɟ ɍɚɗɨəɧɡ ɝ 

ȽȺȰ IV ɝɞ. ɍɧɗɔ ɎɧɫɎɗɑəɧ ɔɓɘɑəɑəɔɫ Ɏ ɗɑɏɖɔɡ 

əɑ ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɩɞɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ. ȹɑ-

ɚɍɧɣəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɝɌɜ-

ɖɚɔɐɚɓɌ IV ɝɞ., ɖɌɖ ɛɜɌɎɔɗɚ, ɖɚɜɜɑɗɔɜɟɪɞ ɝ 

Ɍɞɔɛɔɣəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ ɔ Ɏɗɔɫɪɞ əɌ 

ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ ɍɚɗɨəɧɡ [8-11]. ȺɞɘɑɣɌɑɞɝɫ 

əɌɜɌɝɞɌəɔɑ ɣɔɝɗɑəəɚɝɞɔ ɞɫɒɑɗɧɡ ɠɚɜɘ ȽȺȰ, 

ɔɘɑɪɥɔɡ ɔɓɍɧɞɚɣəɚɑ ɔ əɑɡɌɜɌɖɞɑɜəɚɑ ɐɗɫ ȽȺȰ 

ɠɔɍɜɚɓɔɜɚɎɌəɔɑ ɗɑɏɚɣəɚɕ ɞɖɌəɔ [6, 11, 12].  

ȴɘɑəəɚ ɩɞɔ ɛɌɢɔɑəɞɧ ɝɚɝɞɌɎɗɫɪɞ əɌɔɍɚɗɑɑ ɞɫ-

ɒɑɗɟɪ ɏɜɟɛɛɟ ɍɚɗɨəɧɡ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ ɚɞɘɑɣɌ-

ɑɞɝɫ əɌɜɌɝɞɌəɔɑ ɝɘɑɜɞəɚɝɞɔ ɚɞ ȽȺȰ  ɔ əɑɚɍɡɚ-

ɐɔɘɚɝɞɨ ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɗɑɏɖɔɡ [13].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ ɗɟɣɑɎɧɑ ɛɌɞɞɑɜəɧ ɠɔɍɜɚɓɔɜɟɪ-

ɥɑɏɚ ɝɌɜɖɚɔɐɚɓɌ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ƚ 2006 ɛɚ 2019 ɏɚɐ Ɏ ȻȽȻɍȯȸȿ ɔɘ. ɌɖɌɐ. 

ȴ.Ȼ. ȻɌɎɗɚɎɌ əɌɍɗɪɐɌɗɔɝɨ 712 ɍɚɗɨəɧɡ ɝɌɜɖɚɔ-

ɐɚɓɚɘ, ɔɓ əɔɡ ȽȺȰ IV ɝɞ. ð 68 ɍɚɗɨəɧɡ (9,5%), ɔɓ 

ɖɚɞɚɜɧɡ ɟ 31 ɛɌɢɔɑəɞɌ (4,3%) ɚɞɘɑɣɌɗɝɫ ɞɫɒɑ-

ɗɧɕ ɡɌɜɌɖɞɑɜ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɝ əɌɗɔɣɔɑɘ 

ɚɐɧɤɖɔ (Ɏɛɗɚɞɨ ɐɚ ɚɐɧɤɖɔ Ɏ ɛɚɖɚɑ) ɔ ɗɟɣɑɎɧɑ 

ɛɜɔɓəɌɖɔ ɠɔɍɜɚɓɔɜɚɎɌəɔɫ, əɑ ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ 

ɖɗɌɝɝɔɣɑɝɖɚɏɚ ɎɌɜɔɌəɞɌ ɞɑɣɑəɔɫ ɔ əɑ ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɔɑ ɞɜɌɐɔɢɔɚəəɚɕ ɗɟɣɑɎɚɕ ɖɌɜɞɔəɑ ɔ 

ɝɟɥɑɝɞɎɟɪɥɑɕ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɖɗɌɝɝɔɠɔ-

ɖɌɢɔɔ ɝɌɜɖɚɔɐɚɓɌ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ (ȽȺȰ). 

Ƚɜɑɐəɔɕ   ɎɚɓɜɌɝɞ  ɍɚɗɨəɧɡ  ɝɚɝɞɌɎɗɫɗ  42,2Ñ6,4  

Ƚ 
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ɏɚɐɌ (ɒ/ɘ ð 17/14). Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɔ Ɏɧ-

ɛɚɗəɑəɧ ɞɜɌɐɔɢɔɚəəɚɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ (ɜɑəɞɏɑəɚɏɜɌɠɔɫ Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫ), 

ɎɧɝɚɖɚɜɌɓɜɑɤɌɪɥɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ (ȮȼȶȾ), ɖɚɘɛɗɑɖɝəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɠɟəɖ-

ɢɔɔ Ɏəɑɤəɑɏɚ ɐɧɡɌəɔɫ (ȶȴɀȮȰ) ɔ ɩɡɚɖɌɜɐɔɚ-

ɏɜɌɠɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɎɧɫɎɔɗ ɝɗɑɐɟɪɥɔɑ ɖɗɔəɔɖɚ-ɗɟɣɑɎɧɑ ɚɝɚɍɑəəɚ-

ɝɞɔ ɠɔɍɜɚɓɔɜɟɪɥɑɕ ɠɚɜɘɧ ȽȺȰ. 

Ⱦɔɛɔɣəɧɕ ȽȺȰ IV ɝɞ. ɍɧɗ ɎɧɫɎɗɑə ɟ 37 

ɍɚɗɨəɧɡ (5,2%). Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȮȼȶȾ ɚɛɜɑɐɑ-

ɗɫɗɔɝɨ ɛɑɜɔɍɜɚəɡɚɎɌɝɖɟɗɫɜəɧɑ ɠɔɍɜɚɓəɧɑ ɔɓ-

ɘɑəɑəɔɫ Ɏ Ɏɑɜɡəɑ-ɓɌɐəɔɡ ɛɜɔɖɚɜəɑɎɧɡ ɚɞɐɑɗɌɡ. 

Ƚɞɑɛɑəɨ ɔɡ ɎɧɜɌɒɑəəɚɝɞɔ ɍɧɗɌ ɜɌɓɗɔɣəɚɕ: ɚɞ 

ɏɜɟɍɚɏɚ ɘɌɝɝɔɎəɚɏɚ ɠɔɍɜɚɓɔɜɚɎɌəɔɫ ɛɚ ɞɔɛɟ 

ɝɌɜɖɚɔɐɚɎ, ɐɚ çəɑɒəɧɡè ɠɔɍɜɚɓəɧɡ ɞɫɒɑɕ əɑ-

ɍɚɗɨɤɚɕ ɛɜɚɞɫɒɑəəɚɝɞɔ. ȹɌ ɠɚəɑ ɛəɑɎɘɚɠɔɍ-

ɜɚɓɌ ɎɧɫɎɗɫɗɔɝɨ ɞɜɌɖɢɔɚəəɧɑ ɍɜɚəɡɚɩɖɞɌɓɧ (ɝ 

ɎɚɎɗɑɣɑəɔɑɘ Ɏ ɛɜɚɢɑɝɝ ɍɜɚəɡɚɎ 2 ð 4 ɛɚɜɫɐɖɚɎ) 

ɍɑɓ ɛɜɔɓəɌɖɚɎ ɎɚɝɛɌɗɑəɔɫ Ɏ əɔɡ. ȿ 25 ɛɌɢɔɑə-

ɞɚɎ (3,5%) ɚɞɘɑɣɌɗɚɝɨ ɝɚɡɜɌəɑəɔɑ ɗɔɘɠɌɐɑəɚ-

ɛɌɞɔɔ ɔ ɛɑɜɔɗɔɘɠɌɞɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɐɌɒɑ ɛɜɔ 

ȽȺȰ IV ɝɞ. (ɜɔɝ. 1).  

Ȭɞɔɛɔɣəɧɑ ɠɔɍɜɚɓəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɗɑ-

ɏɚɣəɚɕ ɞɖɌəɔ ð ɠɔɍɜɚɓɔɜɟɪɥɌɫ ɠɚɜɘɌ ȽȺȰ 

ɍɧɗɌ ɎɧɫɎɗɑəɌ ɟ 31 ɛɌɢɔɑəɞɌ ȽȺȰ (4,3%). Ȼɜɔ 

ɌəɌɗɔɓɑ ɖɗɔəɔɖɚ-ɗɟɣɑɎɚɕ ɖɌɜɞɔəɧ ɩɞɔ ɛɌɢɔɑə-

ɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 4 ɏɜɟɛɛɧ.  

ɀɔɍɜɚɓɔɜɚɎɌəɔɑ ɛɚ ɞɔɛɟ ɔɐɔɚɛɌɞɔɣɑɝɖɚɏɚ 

ɗɑɏɚɣəɚɏɚ ɠɔɍɜɚɓɌ. 

 ȿ 11 ɍɚɗɨəɧɡ (1,5%) ɚɛɜɑɐɑɗɫɗɝɫ ɎɧɜɌ-

ɒɑəəɧɕ ɠɔɍɜɚɓ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɗɑɏɚɣəɚɏɚ ɔə-

ɞɑɜɝɞɔɢɔɫ: ɝɞɚɕɖɌɫ ȶȾ-ɖɌɜɞɔəɌ çɘɌɞɚɎɚɏɚ ɝɞɑɖ-

ɗɌè ð ɠɔɍɜɚɓ ɎəɟɞɜɔɐɚɗɨɖɚɎɚɏɚ ɔəɞɑɜɝɞɔɢɔɫ ɝ 

əɌɗɔɣɔɑɘ ɞɜɌɖɢɔɚəəɧɡ ɍɜɚəɡɔɚɗɚɩɖɞɌɓɚɎ ɔ 

ɠɚɜɘɔɜɚɎɌəɔɑɘ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè, ɣɞɚ ɍɚɗɨɤɑ 

ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɛɜɚɫɎɗɑəɔɫɘ ɠɔɍɜɚɓɔɜɟɪɥɑɕ 

ɍɚɗɑɓəɔ ɗɑɏɖɔɡ. ȺɐəɌɖɚ Ɏ ɚɞɗɔɣɔɑ ɚɞ ɛɚɝɗɑɐəɑɕ, 

ɗɟɣɑɎɌɫ ɖɌɜɞɔəɌ ɝɚɛɜɚɎɚɒɐɌɗɌɝɨ ɎɧɜɌɒɑəəɚɕ 

ɗɔɘɠɌɐɑəɚɛɌɞɔɑɕ ɛɑɜɔɞɜɌɡɑɚɍɜɚəɡɔɌɗɨəɧɡ 

ɏɜɟɛɛ, ɘɑəɑɑ ɏɜɟɍɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔ-

ɖɚɕ (ɟɘɑɜɑəəɌɫ ɚɐɧɤɖɌ), ɛɚɗɚɒɔɞɑɗɨəɚɕ ɜɑɌɖ-

ɢɔɑɕ əɌ ɛɜɚɎɑɐɑəɔɑ ȯȶȽ ɞɑɜɌɛɔɔ (Ɏɑɜɚɫɞəɚ, Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ɜɑɏɜɑɝɝɌ ɝɌɜɖɚɔɐəɧɡ ɏɜɌəɟɗɑɘ, ɝɟ-

ɥɑɝɞɎɟɪɥɔɡ ɐɌɒɑ ɛɜɔ ɐɌɗɑɖɚ ɓɌɤɑɐɤɔɡ ɝɞɌ-

ɐɔɫɡ ɛɜɚɢɑɝɝɌ), ɟɘɑɜɑəəɧɘɔ ɜɑɝɞɜɔɖɞɔɎəɧɘɔ 

əɌɜɟɤɑəɔɫɘɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȶȴɀȮȰ: ɝəɔɒɑ-

əɔɑ ɐɔɠɠɟɓɔɚəəɚɕ ɝɛɚɝɚɍəɚɝɞɔ ɗɑɏɖɔɡ (ȰȽȷ) ɐɚ 

55% ɚɞ Ȱ.  

Ȯɚɓɘɚɒəɚ, ɖ ɜɌɓɎɔɞɔɪ ɞɌɖɔɡ ɔɓɘɑəɑəɔɕ 

ɛɜɔɎɚɐɔɗ ɐɗɔɞɑɗɨəɧɕ ɚɞɑɖ ɔ ɏɜɌəɟɗɑɘɌɞɚɓəɌɫ 

ɔəɠɔɗɨɞɜɌɢɔɫ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɗɑɏɚɣəɚɏɚ ɔə-

ɞɑɜɝɞɔɢɔɫ, ɖɚɞɚɜɧɑ ɎɚɎɜɑɘɫ əɑ ɛɚɐɎɑɜɏɗɔɝɨ 

ɗɑɣɑəɔɪ. ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɚɛɜɑɐɑɗɫɗɔɝɨ ȶȾ-

ɛɜɔɓəɌɖɔ ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ (ȷȯ) ð ɟɐɗɔəɑ-

əɔɑ ɔ ɜɌɝɤɔɜɑəɔɑ ɝɞɎɚɗɌ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ɍɚ-

ɗɑɑ 30 ɘɘ) ɔ ɑɑ ɖɜɟɛəɧɡ ɎɑɞɎɑɕ, ɛɚɐɞɎɑɜɒɐɌɑ-

ɘɧɑ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ (ȽȰȷȬ 

ɝɚɝɞɌɎɗɫɗɚ Ɏ ɝɜɑɐəɑɘ 30,3+3,8 ɘɘ ɜɞ. ɝɞ.). Ȼɜɔ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɎɧɫɎɗɫɗɔɝɨ 

ɛɜɚɫɎɗɑəɔɫ ɠɔɍɜɚɓɔɜɟɪɥɑɕ ɍɚɗɑɓəɔ ɗɑɏɖɔɡ 

(ɠɔɍɜɚɓ ɌɗɨɎɑɚɗɫɜəɧɡ ɛɑɜɑɏɚɜɚɐɚɖ, ɠɚɜɘɔɜɚ-

ɎɌəɔɑ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè) ɔ ɝɌɜɖɚɔɐəɧɑ ɏɜɌəɟ-

ɗɑɘɧ (ɜɔɝ. 2).  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȶȾ-ɛɌɞɞɑɜəɧ ɝɌɜɖɚɔɐɚɓɌ IV ɝɞ. 

Ɍ -  ɘɌɝɝɔɎəɧɕ ɛɑɜɔɍɜɚəɡɚɎɌɝɖɗɫɜəɧɕ ɠɔɍɜɚɓ Ɏ Ɏɑɜɡəɑ-ɓɌɐəɔɡ ɛɜɔɖɚɜəɑɎɧɡ ɚɞɐɑɗɌɡ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ 

ɞɜɌɖɢɔɚəəɧɡ ɍɜɚəɡɚɩɖɞɌɓɚɎ, ɍ - çəɑɒəɧɕè ɛɑɜɔɍɜɚəɡɚɎɌɝɖɟɗɫɜəɧɕ ɠɔɍɜɚɓ Ɏ Ɏɑɜɡəɑ-ɓɌɐəɔɡ ɛɜɔɖɚɜəɑɎɧɡ 

ɚɞɐɑɗɌɡ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɞɜɌɖɢɔɚəəɧɡ ɍɜɚəɡɚɩɖɞɌɓɚɎ.   

Fig. 1.   CT patterns of sarcoidosis stage IV.  

a - massive peribronchovascular fibrosis in the upper -posterior basal divisions with the formation o f tracionic 

bronchiectasis, b - ògentleó peribronchovascular fibrosis in the upper-posterior basal divisions with the formation 

of trakyonic bronchocovascular fibrosis in the upper -posterior basal departments with the formation of broncho e-

covascular bronch osis.  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɗɑɏɚɣəɚɑ ɩɗɑɖɞɜɚəəɚɑ ɚɖəɚ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȭɚɗɨəɚɕ Ȳ., 56 ɗɑɞ; ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɕ ɝɌɜɖɚɔɐɚɓ (ɠɔɍɜɚɓɔɜɟɪɥɌɫ ɠɚɜɘɌ).  

Ɍ, Ɏ, ɐ - ȶȾ ɚɞ 18.07.2018 ɏ.; ɚɛɜɑɐɑɗɫɑɞɝɫ ɎɧɜɌɒɑəəɧɕ çɚɞɑɖè ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɗɑɏɚɣəɚɏɚ ɔəɞɑɜɝɞɔɢɔɫ.   

ɍ, ɏ, ɑ ð ȶɚəɞɜɚɗɨəɌɫ ȶȾ ɚɞ 20.12.2018 ɏ., ɍɑɓ ɐɔəɌɘɔɖɔ; ɔɓɘɑəɑəɔɫ, ɛɜɔəɔɘɌɑɘɧɑ ɓɌ çɚɞɑɖè ɫɎɗɫɪɞɝɫ ɛɜɚɫɎ-

ɗɑəɔɫɘɔ ɖɗɑɞɚɣəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɔ ɠɔɍɜɚɓɔɜɚɎɌəɔɫ ɖɌɖ ɛɑɜɔɗɔɘɠɌɞɔɣɑɝɖɔɡ, ɞɌɖ ɔ ɎəɟɞɜɔɐɚɗɨɖɚɎɧɡ 

ɝɞɜɟɖɞɟɜ. 

Fig. 2.   CT, chest, pulmonary window, axial slices.  

Patient G., 56l. histologically verified sarcoidosis (fibrosis form).  

a, c, e - on computer tomograms in the pulmonary electronic window from 18.07.2018 a pronounced òedemaó of 

the peripheral pulmonary interstitium is determined.  

b, d, f - control CT scan dated 20.12.2018 - without dynamics, changes taken as òedemaó are manifestations of 

cellular infiltration and fibrosis of both perilymphatic and intralobular structures.    
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ȻɑɜɔɍɜɚəɡɚɎɌɝɖɟɗɫɜəɚɑ ɠɔɍɜɚɓɔɜɚɎɌəɔɑ 

ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè Ɏ ɛɜɔɖɚɜ-

əɑɎɧɡ ɚɞɐɑɗɌɡ. ȿ 7 ɛɌɢɔɑəɞɚɎ (1%) Ɏ ɞɔɛɔɣəɧɡ 

ɐɗɫ ȽȺȰ ɚɍɗɌɝɞɫɡ ɠɚɜɘɔɜɚɎɌəɔɫ ɠɔɍɜɚɓəɧɡ 

ɔɓɘɑəɑəɔɕ (ɛɑɜɔɍɜɚəɡɚɎɌɝɖɟɗɫɜəɧɕ ɔəɞɑɜɝɞɔ-

ɢɔɕ) ɚɞɘɑɣɌɗɚɝɨ əɌɗɔɣɔɑ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè ɝ 

çɝɚɞɌɘɔè ɖɜɟɛəɚɏɚ ɜɌɓɘɑɜɌ. Ȱɗɫ ɩɞɔɡ ɍɚɗɨəɧɡ 

ɞɌɖɒɑ ɍɧɗɚ ɡɌɜɌɖɞɑɜəɚ ɐɗɔɞɑɗɨəɚɑ ɘɑɐɗɑəəɚɑ 

ɝəɔɒɑəɔɑ ȰȽȷ (ɐɚ 65% ɚɞ Ȱ) ɔ ɝɎɫɓɌəəɚɑ ɝ ɩɞɔɘ 

ɛɚɝɞɑɛɑəəɚɑ ɟɡɟɐɤɑəɔɑ ɝɌɘɚɣɟɎɝɞɎɔɫ ɝ əɌɜɌɝ-

ɞɌəɔɑɘ ɚɐɧɤɖɔ ɔ ɝɟɡɚɏɚ ɖɌɤɗɫ (ɜɔɝ. 3). 

ɀɔɍɜɚɓɔɜɚɎɌəɔɑ Ɏ Ɏɑɜɡəɑ-ɓɌɐəɔɡ ɛɜɔɖɚɜ-

əɑɎɧɡ ɚɞɐɑɗɌɡ ɝ əɌɗɔɣɔɑɘ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè ɝ 

ɘɑɗɖɔɘ ɐɔɌɘɑɞɜɚɘ çɝɚɞè Ɏ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ 

Ɏɑɜɡəɔɡ ɚɍɗɌɝɞɫɡ. ȴɓɘɑəɑəɔɫ ɞɌɖɚɏɚ ɞɔɛɌ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɟ 6 ɍɚɗɨəɧɡ (0,9%) ɔ ɝɚɛɜɚɎɚɒɐɌɗɔɝɨ 

ɎɧɜɌɒɑəəɧɘɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɔɓɘɑəɑəɔɫɘɔ 

(ɚɐɧɤɖɌ, ɝəɔɒɑəɔɑ ɞɚɗɑɜɌəɞəɚɝɞɔ ɖ ɠɔɓɔɣɑ-

ɝɖɚɕ əɌɏɜɟɓɖɑ, ɝɟɡɚɕ ɖɌɤɑɗɨ), ɠɚɜɘɔɜɚɎɌəɔɑɘ 

ɞɫɒɑɗɚɕ ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ (ɝ ɛɚɎɧɤɑəɔɑɘ 

ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ ɐɌɎɗɑəɔɫ Ɏ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɐɚ 

62+17 ɘɘ ɜɞɟɞəɚɏɚ ɝɞɚɗɍɌ), ɝəɔɒɑəɔɑɘ ȰȽȷ (ɐɚ 
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ȼɔɝ. 3 ɍ (Fig. 3 b) 
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ȼɔɝ. 3 ɏ (Fig. 3 d) 

ȼɔɝ. 3.      ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɗɑɏɚɣəɚɑ ɩɗɑɖɞɜɚəəɚɑ ɚɖəɚ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȭɚɗɨəɚɕ Ȭ., 61 ɏɚɐ, ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɕ ȽȺȰ IV ɝɞ., ɠɔɍɜɚɓɔɜɟɪɥɌɫ ɠɚɜɘɌ, ɝɌɜɖɚɔɐɚɓ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ, ɡɜɚəɔɣɑɝɖɔɕ ɝɌɜɖɚɔɐəɧɕ ɞɟɍɟɗɚɔəɞɑɜɝɞɔɢɔɌɗɨəɧɕ əɑɠɜɔɞ. Ɍ, ɍ - ȶȾ ɚɞ 31.03.2017 ɏ.; ɚɛɜɑɐɑ-

ɗɫɑɞɝɫ ɠɚɜɘɔɜɚɎɌəɔɑ ɛɑɜɔɍɜɚəɡɚɎɌɝɖɟɗɫɜəɧɡ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ ɝ əɌɗɔɣɔɑɘ Ɏ ɩɞɔɡ ɚɍɗɌɝɞɫɡ çɝɚɞɚɎɚɏɚ 

ɗɑɏɖɚɏɚè ɝ ɖɜɟɛəɧɘ ɐɔɌɘɑɞɜɚɘ çɝɚɞè ɔ ɠɔɍɜɚɓəɧɡ ɞɚɗɝɞɚɝɞɑəəɧɡ ɛɚɗɚɝɞɑɕ. Ɏ, ɏ  - ȶɚəɞɜɚɗɨəɌɫ ȶȾ ɚɞ 

08.10.2017 ɏ., ɍɑɓ ɐɔəɌɘɔɖɔ, ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞ ɠɔɍɜɚɓəɧɕ ɡɌɜɌɖɞɑɜ ɔɓɘɑəɑəɔɕ.  

Fig. 3.   CT, chest , pulm onary  window , axial  slices .  

Patient A., 61g., Histologically verified SOD IV stage, fibrosing form, brain sarcoidosis, chronic sarcoid tub ulo -

interstitial nephritis.  

a, b ð CT from 31.03.2017 determines the formation of peribronchovascular fibrous changes with the presence in 

these areas of the òcellular lungó with a large diameter of the òhoneycombó and fibrous thick-walled cavities.   

c, d - control CT from 08.10. 2017 - without dynamics, which confirms the fibrous nature of the changes.   
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50% ɚɞ Ȱ). Ȼɜɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɎɧɫɎɗɫɗɔɝɨ ɘəɚɒɑɝɞɎɑəəɧɑ ɝɌɜɖɚɔɐəɧɑ ɏɜɌəɟ-

ɗɑɘɧ əɑ ɞɚɗɨɖɚ Ɏ ɗɑɏɚɣəɚɕ ɞɖɌəɔ, əɚ ɔ Ɏ ɝɞɑəɖɑ 

ɝɚɝɟɐɚɎ. Ⱥɝɚɍɑəəɚɝɞɔ ɗɟɣɑɎɚɕ ɖɌɜɞɔəɧ ɔ ɖɗɔ-

əɔɣɑɝɖɚɏɚ ɞɑɣɑəɔɫ ɞɜɑɍɚɎɌɗɔ ɛɜɚɎɑɐɑəɔɫ ɟ ɩɞɔɡ 

ɍɚɗɨəɧɡ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝ 

ɔɐɔɚɛɌɞɔɣɑɝɖɔɘ ɗɑɏɚɣəɧɘ ɠɔɍɜɚɓɚɘ ɔ ɛɜɚɫɎ-

ɗɑəɔɫɘɔ ɩɖɓɚɏɑəəɚɏɚ Ɍɗɗɑɜɏɔɣɑɝɖɚɏɚ ɌɗɨɎɑɚɗɔ-

ɞɌ, ɞɥɌɞɑɗɨəɧɘ ɝɍɚɜɚɘ ɌəɌɘəɑɓɌ ɔ Ɏɧɛɚɗəɑəɔɫ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ (ɜɔɝ. 4). 

ȭɚɗɨəɌɫ ȼ., 57 ɗɑɞ, ȽȺȰ IV ɝɞ., ɠɔɍɜɚɓɔ-

ɜɟɪɥɌɫ ɠɚɜɘɌ. ȲɌɗɚɍɧ əɌ ɚɐɧɤɖɟ ɛɜɔ ɘɔəɔ-

ɘɌɗɨəɚɕ ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɑ, ɝɟɡɚɕ ɖɌɤɑɗɨ, 

ɚɍɥɟɪ ɝɗɌɍɚɝɞɨ. ȻɑɜɎɚɑ ɛɚɫɎɗɑəɔɑ ɚɐɧɤɖɔ ɛɜɔ 

ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɑ Ɏ 1987 ɏɚɐɟ (Ɏ 26 ɗɑɞ), ɛɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɧɗ ɟɝɞɌəɚɎɗɑə ɐɔɌ-

ɏəɚɓ çȽɌɜɖɚɔɐɚɓè, ɛɜɚɎɚɐɔɗɌɝɨ ɞɑɜɌɛɔɫ: ɝɔ-

ɝɞɑɘəɧɑ ɏɗɪɖɚɖɚɜɞɔɖɚɝɞɑɜɚɔɐɧ, ɛɗɌɖɎɑəɔɗ, 

ɎɔɞɌɘɔə ȱ. ȹɌ ɠɚəɑ ɞɑɜɌɛɔɔ ɚɞɘɑɣɌɗɌ ɟɗɟɣɤɑ-

əɔɑ ɝɌɘɚɣɟɎɝɞɎɔɫ, ɟɘɑəɨɤɑəɔɑ ɚɐɧɤɖɔ. Ƀɑɜɑɓ 

2 ɏɚɐɌ ȯȶȽȾ ɚɞɘɑəɔɗɔ, ɛɚɝɗɑ ɣɑɏɚ ɛɌɢɔɑəɞɖɌ əɑ 

əɌɍɗɪɐɌɗɌɝɨ ɟ ɛɟɗɨɘɚəɚɗɚɏɌ. Ƚ əɌɣɌɗɌ 2017 ɏɚ-

ɐɌ ɟɡɟɐɤɑəɔɑ ɝɚɝɞɚɫəɔɫ, Ɏ Ɍɛɜɑɗɑ 2018 ɏɚɐɌ 

ɩɖɝɞɜɑəəɚ ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəɌ ɝ ɛɜɔɑɘɌ Ɏ ȹȴȴ 

ȴəɞɑɜɝɞɔɢɔɌɗɨəɧɡ ɔ ɚɜɠɌəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ 

ɗɑɏɖɔɡ. ȼɌɍɚɞɌɗɌ ɘɑɐɔɢɔəɝɖɚɕ ɝɑɝɞɜɚɕ. Ƚɔɝɞɚ-

ɗɔɣɑɝɖɚɑ ɐɌɎɗɑəɔɑ Ɏ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 80-85 ɘɘ 

ɜɞ. ɝɞ, ȰȽɗ (ɘɘɚɗɨ/ɘɔə/ɖȻɌ) ð 31,7% ɚɞ Ȱ.  

Ȼɜɔ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɚɛɜɑɐɑɗɫ-

ɗɚɝɨ ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɚɎ ɝɑɜɐɢɌ ɓɌ ɝɣɑɞ ɜɌɝ-

ɤɔɜɑəɔɫ ɛɜɌɎɧɡ ɔ ɗɑɎɧɡ ɛɚɗɚɝɞɑɕ, ɛɜɔɓəɌɖɔ 

ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ (ɟɎɑɗɔɣɑəɔɑ 2 ɐɟɏɔ ɛɚ ɗɑ-

Ɏɚɘɟ ɖɚəɞɟɜɟ, ɜɌɝɛɚɗɚɒɑəɔɑ ɝɞɎɚɗɌ ɗɑɏɚɣəɚɕ 

Ɍɜɞɑɜɔɔ ɔ ɐɟɏɔ Ɍɚɜɞɧ əɌ ɚɐəɚɘ ɝɜɑɓɑ, ɜɌɝɤɔ-

ɜɑəɔɑ ɝɞɎɚɗɌ (36 ɘɘ) ɔ ɖɜɟɛəɧɡ ɎɑɞɎɑɕ ɗɑɏɚɣ-

əɚɕ Ɍɜɞɑɜɔɔ, ɝɖɌɣɚɖ ɖɌɗɔɍɜɌ ɎɑɞɎɑɕ ɗɑɏɚɣəɚɕ 

Ɍɜɞɑɜɔɔ), ɐɑɠɑɖɞɚɎ ɓɌɛɚɗəɑəɔɫ ɖɚəɞɜɌɝɞəɧɘ 

ɎɑɥɑɝɞɎɚɘ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɔ ɑɑ ɎɑɞɎɑɕ əɑ Ɏɧ-

ɫɎɗɑəɚ, ɗɔɘɠɌɐɑəɚɛɌɞɔɫ ɛɑɜɔɞɜɌɡɑɚɍɜɚəɡɔɌɗɨ-

əɧɡ ɏɜɟɛɛ (əɑɓəɌɣɔɞɑɗɨəɌɫ,  ɝɔɘɘɑɞɜɔɣəɌɫ, ɍɑɓ 

əɌɜɟɤɑəɔɫ ɢɑɗɚɝɞəɚɝɞɔ ɖɌɛɝɟɗɧ, ɍɑɓ ɔɓɘɑəɑəɔɫ 

ɝɞɜɟɖɞɟɜɧ ɟɓɗɚɎ, ɝ əɌɗɔɣɔɑɘ Ɏ əɔɡ ɜɌɎəɚɘɑɜəɚ-

ɏɚ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ  ɎɑɥɑɝɞɎɌ), ɐɎɟ-

ɝɞɚɜɚəəɔɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ (ɟɝɔ-

ɗɑəɔɑ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɗɑɏɚɣəɚɏɚ ɔəɞɑɜɝɞɔɢɔɫ 

ɝ ɛɜɑɔɘɟɥɑɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ Ɏɑɜɡəɔɡ ɚɞ-

ɐɑɗɚɎ, ɠɚɜɘɔɜɚɎɌəɔɑɘ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè ɝ ɘɑɗ-

ɖɔɘ ɐɔɌɘɑɞɜɚɘ çɝɚɞè, ɞɜɌɖɢɔɚəəɧɡ ɍɜɚəɡɚɩɖɞɌ-

ɓɚɎ), ɘɚɓɌɔɣəɚɝɞɨ ɗɑɏɚɣəɚɏɚ ɜɔɝɟəɖɌ ɓɌ ɝɣɑɞ  

ɛɑɜɠɟɓɔɚəəɧɡ ɔ Ɏɑəɞɔɗɫɢɔɚəəɧɡ əɌɜɟɤɑəɔɕ, 

ɏɑɛɌɞɚɝɛɗɑəɚɘɑɏɌɗɔɫ. 

ɀɔɍɜɚɓəɚ-ɛɚɗɚɝɞəɌɫ ɠɚɜɘɌ ȽȺȰ ɍɧɗɌ Ɏɧ-

ɫɎɗɑəɌ ɟ 7 ɍɚɗɨəɧɡ (1,0%) ɛɜɔ ɠɚɜɘɔɜɚɎɌəɔɔ 

ɛɚɗɚɝɞɑɕ Ɏ ɝɌɜɖɚɔɐɌɡ. ȴɓɘɑəɑəɔɫ ɗɚɖɌɗɔɓɚɎɌ-

ɗɔɝɨ Ɏ ɛɜɔɖɚɜəɑɎɧɡ ɚɞɐɑɗɌɡ. ȾɌɖɌɫ ɠɚɜɘɌ ɝɌɜ-

ɖɚɔɐɚɓɌ ɞɜɑɍɚɎɌɗɌ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɝ ɞɟɍɑɜɖɟɗɑɓəɧɘ, ɘɔɖɚɍɌɖɞɑɜɔɚɓəɧɘ ɔ 

ɘɔɖɚɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ, ɔ əɟɒɐɌɗɌɝɨ Ɏ 

ɞɥɌɞɑɗɨəɚɘ ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ 

ɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ, ɚɝɗɚɒəɫɗɌɝɨ 

ɖɜɚɎɚɞɑɣɑəɔɑɘ ɔ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɘɔɢɑɞɚɘ 

(ɜɔɝ. 5).  

Ⱥɍɝɟɒɐɑəɔɑ.  

ȽɌɜɖɚɔɐɚɓ ð ɓɌɍɚɗɑɎɌəɔɑ, ɖɚɞɚɜɚɑ Ɏɝɞɜɑ-

ɣɌɑɞɝɫ ɣɌɝɞɚ ɔ ɖɌɒɑɞɝɫ əɑ ɝɗɚɒəɧɘ Ɏ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɚɕ ɔ ɖɗɔəɔɣɑɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɑ. ȽɞɌɐɔɔ 

ɓɌɍɚɗɑɎɌəɔɫ, ɚɝəɚɎɧɎɌɪɥɔɑɝɫ əɌ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ ɛɜɚɢɑɝɝɌ, ɐɌɎəɚ ɔ ɡɚɜɚɤɚ 

ɔɓɟɣɑəɧ [2 - 5].  

ȷɟɣɑɎɌɫ ɝɑɘɔɚɞɔɖɌ ɝɌɜɖɚɔɐɚɓɌ IV ɝɞɌɐɔɔ 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɞɜɌɐɔɢɔɚəəɚɏɚ ɜɑəɞɏɑəɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɚɞɝɟɞ-

ɝɞɎɔɑɘ ɝɞɜɟɖɞɟɜəɚɝɞɔ ɖɚɜəɑɕ ɗɑɏɖɔɡ ɓɌ ɝɣɑɞ 

ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ, ɚɞɝɟɞɝɞɎɔɑɘ ɟɎɑɗɔɣɑəɔɫ 

ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ (ɘɚɏɟɞ ɝɚɡɜɌəɫɞɨɝɫ ɚɍɧɓ-

ɎɑɝɞɎɗɑəɔɫ Ɏ əɔɡ), ɟɘɑəɨɤɑəɔɑɘ ɚɍɦɑɘɌ Ɏɑɜɡ-

əɔɡ ɔ ɝɜɑɐəɔɡ ɗɑɏɚɣəɧɡ ɛɚɗɑɕ ɓɌ ɝɣɑɞ ɠɔɍɜɚɓ-

əɧɡ ɔɓɘɑəɑəɔɕ, ɎɧɜɌɒɑəəɚɕ ɐɑɠɚɜɘɌɢɔɑɕ ɗɑ-

ɏɚɣəɚɏɚ ɜɔɝɟəɖɌ Ɏ ɛɜɔɖɚɜəɑɎɧɡ ɚɞɐɑɗɌɡ Ɏɑɜɡ-

əɔɡ ɔ ɝɜɑɐəɔɡ ɗɑɏɚɣəɧɡ ɛɚɗɫɡ ɝ ɚɍɑɔɡ ɝɞɚɜɚə, 

(ɠɚɜɘɔɜɚɎɌəɔɑ ɛɑɜɔɍɜɚəɡɚɎɌɝɖɟɗɫɜəɧɡ ɠɔɍ-

ɜɚɓəɧɡ ɘɟɠɞ ɝ əɌɗɔɣɔɑɘ ɞɜɌɖɢɔɚəəɧɡ ɍɜɚɡɚɩɖ-

ɞɌɓɚɎ) [6]. ȴɓɎɑɝɞəɚ, ɣɞɚ ɠɔɍɜɚɓəɧɑ ɔɓɘɑəɑəɔɫ 

ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɗɑɏɚɣəɚɏɚ ɔəɞɑɜɝɞɔɢɔɫ, çɝɚɞɚ-

Ɏɚɑ ɗɑɏɖɚɑè əɑ ɡɌɜɌɖɞɑɜəɧ ɐɗɫ ȽȺȰ, əɌɍɗɪɐɌ-

ɪɞɝɫ ɜɑɐɖɚ ɔ ɔɘɑɪɞ əɑɍɚɗɨɤɟɪ ɛɜɚɞɫɒɑəəɚɝɞɨ 

[6, 9]. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɝɚɡɜɌəɑəɔɑ ɗɔɘɠɌ-

ɐɑəɚɛɌɞɔɔ ɔ ɛɑɜɔɗɔɘɠɌɞɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɎɧɫɎ-

ɗɫɪɞɝɫ ɐɌɒɑ ɛɜɔ VI ɝɞ. ȽȺȰ [6, 7]. 

Ȼɚ ɚɍɚɍɥɑəəɧɘ ɜɑɓɟɗɨɞɌɞɌɘ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (Statement on 

sarcoidosis, 1999 ɏ.) ɠɔɍɜɚɓ ɗɑɏɖɔɡ ɎɧɫɎɗɫɗɝɫ ɟ 

6-10% ɍɚɗɨəɧɡ ɝɌɜɖɚɔɐɚɓɚɘ ɝ ɌəɌɘəɑɓɚɘ ɓɌɍɚ-

ɗɑɎɌəɔɫ 15-20 ɗɑɞ, ɚɐəɌɖɚ ɓɌ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ 

ɛɜɔɘɑəɑəɔɑ ȮȼȶȾ ɛɚɓɎɚɗɔɗɚ ɎɧɫɎɔɞɨ ɜɌɓɎɔɞɔɑ 

ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ ɟ 20 % ɍɚɗɨəɧɡ ɓɌ ɍɚɗɑɑ 

ɖɚɜɚɞɖɔɑ ɝɜɚɖɔ əɌɍɗɪɐɑəɔɫ [14].  

ȻɚɫɎɗɑəɔɑ Ɍɞɔɛɔɣəɧɡ ɖɗɔəɔɖɚ-ɗɟɣɑɎɧɡ 

ɎɌɜɔɌəɞɚɎ ɞɑɣɑəɔɫ ȽȺȰ ɓɌɝɞɌɎɗɫɑɞ ɓɌɐɟɘɌɞɨɝɫ 

ɚ Ɏɚɓɘɚɒəɧɡ ɘɚɐɑɗɫɡ ɞɑɣɑəɔɫ ɍɚɗɑɓəɔ. ȾɌɖ M. 

Funke -Chambour ɛɜɑɐɗɌɏɌɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ 5 

ɚɝəɚɎəɧɡ ɘɚɐɑɗɑɕ ȽȺȰ, ɔɘɑɪɥɔɡ ɖɗɔəɔɖɚ-

ɗɟɣɑɎɚɑ ɝɚɚɞɎɑɞɝɞɎɔɑ: ɝɌɘɚɛɜɚɔɓɎɚɗɨəɧɕ ɜɑ-

ɏɜɑɝɝ, ɝɞɌɍɔɗɨəɧɑ ɠɔɍɜɚɓəɧɑ ɔɓɘɑəɑəɔɫ, ɞɑɖɟ-

ɥɑɑ ɎɚɝɛɌɗɑəɔɑ (ɝ ɔɗɔ ɍɑɓ ɠɔɍɜɚɓɌ), ɛɜɚɏɜɑɝɝɔ-

ɜɟɪɥɑɑ ɠɔɍɜɚɓɔɜɚɎɌəɔɑ, ɎɧɓɎɌəəɚɑ ɝɖɜɧɞɧɘ 

ɎɚɝɛɌɗɑəɔɑɘ, ɛɜɔ ɖɚɞɚɜɚɘ ɎɚɓɘɚɒəɌ ɝɞɌɍɔɗɔ-

ɓɌɢɔɫ, əɑɟɖɗɚəəɚ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɑ ɠɔɍɜɚɓəɚɑ 

ɓɌɍɚɗɑɎɌəɔɑ, əɑɝɘɚɞɜɫ əɌ ɌɐɑɖɎɌɞəɚɑ ɗɑɣɑəɔɑ 

(ɜɑɐɖɚ ɛɜɔ ɝɌɜɖɚɔɐɚɓɑ) [10]. Ȯɔɐɔɘɚ ɐɎɑ ɛɚ-

ɝɗɑɐəɔɑ ɘɚɐɑɗɔ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɞɑɘ ɠɚɜɘɌɘ 

ɝɌɜɖɚɔɐɚɓɌ, ɖɚɞɚɜɧɑ ɚɛɔɝɌəɧ ɔ Ɏ əɌɤɑɕ ɝɞɌɞɨɑ. 

ȶɌɖɔɑ ɘɑɞɚɐɧ ɎɔɓɟɌɗɔɓɌɢɔɔ ɘɚɏɟɞ ɛɚɘɚɣɨ 

Ɏ ɜɌɓɏɜɌəɔɣɑəɔɔ ɠɚɜɘ, ɝɛɚɝɚɍəɧɡ ɜɑɏɜɑɝɝɔɜɚ-

ɎɌɞɨ ɛɚɐ Ɏɗɔɫəɔɑɘ ɏɗɪɖɚɖɚɜɞɔɖɚɝɞɑɜɚɔɐəɚɕ 

ɞɑɜɌɛɔɔ, ɔ ɠɚɜɘ, ɖɚɞɚɜɧɑ əɟɒɐɌɪɞɝɫ Ɏ ɝɞɌɍɔ-

ɗɔɓɌɢɔɔ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ ɔ ɛɜɔɘɑəɑəɔɔ 

Ɍəɞɔɠɔɍɜɚɞɔɣɑɝɖɔɡ ɝɜɑɐɝɞɎ? ȴɘɑɫ Ɏ ɝɎɚɑɘ Ɍɜ-

ɝɑəɌɗɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ (ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ȶȾ, 

ȸȼȾ)  ɔ  ɠɟəɖɢɔɚəɌɗɨəɧɑ (ȺɀɉȶȾ, ȻɉȾ) ɘɑɞɚɐɧ  
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

 

ȼɔɝ. 4 ɐ (Fig. 4 ɑ) 

 

ȼɔɝ. 4 ɑ (Fig. 4 f) 

 

ȼɔɝ. 4 ɒ (Fig. 4 g) 

 

ȼɔɝ. 4 ɓ (Fig. 4 h) 

 

ȼɔɝ. 4 ɔ (Fig. 4 i) 

 

ȼɔɝ. 4 ɖ (Fig. 4 j) 

 

ȼɔɝ. 4 ɗ (Fig. 4 k) 

 

ȼɔɝ. 4 ɘ (Fig. 4 l) 
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ȼɔɝ. 4 ə (Fig. 4 m) 

 

ȼɔɝ. 4 ɚ (Fig. 4 n) 

 

ȼɔɝ. 4 ɛ (Fig. 4 o) 

ȼɔɝ. 4.     

 Ɍ, ɍ, Ɏ, ɏ  - ȶȾ ɚɞ 30.06.2017 ɏ. ȭɚɗɨəɌɫ ȼ., 57 ɗɑɞ, ȽȺȰ IV ɝɞ., ɠɔɍɜɚɓɔɜɟɪɥɌɫ ɠɚɜɘɌ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɟɎɑɗɔ-

ɣɑəɔɑ ɜɌɓɘɑɜɚɎ ɝɑɜɐɢɌ ɓɌ ɝɣɑɞ ɜɌɝɤɔɜɑəɔɫ ɛɜɌɎɧɡ ɔ ɗɑɎɧɡ ɛɚɗɚɝɞɑɕ, ɛɜɔɓəɌɖɔ ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ, ɗɔɘ-

ɠɌɐɑəɚɛɌɞɔɫ ɛɑɜɔɞɜɌɡɑɚɍɜɚəɡɔɌɗɨəɧɡ ɏɜɟɛɛ (əɑɓəɌɣɔɞɑɗɨəɌɫ,  ɝɔɘɘɑɞɜɔɣəɌɫ, ɍɑɓ əɌɜɟɤɑəɔɫ ɢɑɗɚɝɞəɚɝɞɔ 

ɖɌɛɝɟɗɧ, ɍɑɓ ɔɓɘɑəɑəɔɫ ɝɞɜɟɖɞɟɜɧ ɟɓɗɚɎ, ɝ əɌɗɔɣɔɑɘ Ɏ əɔɡ ɜɌɎəɚɘɑɜəɚɏɚ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ  Ɏɑɥɑ-

ɝɞɎɌ), ɐɎɟɝɞɚɜɚəəɔɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ (ɟɝɔɗɑəɔɑ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɗɑɏɚɣəɚɏɚ ɔəɞɑɜɝɞɔɢɔɫ ɝ ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ Ɏɑɜɡəɔɡ ɚɞɐɑɗɚɎ, ɠɚɜɘɔɜɚɎɌəɔɑɘ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè ɝ ɘɑɗɖɔɘ ɐɔɌɘɑɞɜɚɘ çɝɚɞè, 

ɞɜɌɖɢɔɚəəɧɡ ɍɜɚəɡɚɩɖɞɌɓɚɎ), ɘɚɓɌɔɣəɚɝɞɨ ɗɑɏɚɣəɚɏɚ ɜɔɝɟəɖɌ ɓɌ ɝɣɑɞ  ɛɑɜɠɟɓɔɚəəɧɡ ɔ Ɏɑəɞɔɗɫɢɔɚəəɧɡ 

əɌɜɟɤɑəɔɕ. ɐ, ɑ ð ȶɚəɞɜɚɗɨəɌɫ ȶȾ ɚɞ 24.04.2018 ɏ.; əɌɜɌɝɞɌəɔɑ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ, ɘɑɗɖɔɑ çɝɚɞɧè Ɏ Ɏɑɜɡ-

əɔɡ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɗɟɣɤɑ Ɏɔɐəɧ ɛɜɔ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɔ çəɌ Ɏɧɐɚɡɑè (ɑ), ɝɚɡɜɌəɑəɔɑ ɗɔɘɠɌɐɑəɚɛɌ-

ɞɔɔ, ȷȯ.  

ɒ, ɓ, ɔ ð ȺɀɉȶȾ ɗɑɏɖɔɡ ɝ Ⱦɝ-ȸȬȬ ɚɞ 14.05.2018; ɓəɌɣɔɞɑɗɨəɧɑ ɗɚɖɌɗɨəɧɑ əɌɜɟɤɑəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ, ɜɌɝ-

ɛɚɗɚɒɑəəɧɑ Ɏɑɜɡəɔɡ ɐɚɗɫɡ ɗɑɏɖɔɡ, ɎɧɜɌɒɑəəɧɑ ɐɔɠɠɟɓəɧɑ əɌɜɟɤɑəɔɫ Ɏ əɌɐɐɔɌɠɜɌɏɘɌɗɨəɚɘ ɚɞɐɑɗɑ.  

ȬəɌɗɔɓ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɌɜɡɔɎɌ: ɖ - 1987 ɏ., ɗ - 1988 ɏ., ɘ - 1989 ɏ., ə - 1990 ɏ., ɚ ð 1995 ɏ., ɛ - 2002 ɏ.; 

ɎɚɗəɚɚɍɜɌɓəɚɑ ɞɑɣɑəɔɑ ɗɔɘɠɌɐɑəɚɛɌɞɔɔ ɛɑɜɔɞɜɌɡɑɚɍɜɚəɡɔɌɗɨəɧɡ ɏɜɟɛɛ ɔ ɛɑɜɔɗɔɘɠɌɞɔɣɑɝɖɚɕ ɐɔɝɝɑɘɔəɌ-

ɢɔɔ Ɏ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ. 

Fig. 4.   

a, b, c, d ð CT from 30.06.2017. Patient R., 57l., SOD IV Art., Fibrosing form. Complaints of shortness of breath 

with minimal exertion, dry cough, general weakness. The first appearance of dyspnea during physical activity in 

1987 (at 26 years old), accor ding to the results of the examination, was diagnosed with Sarcoidosis, and the fo l-

lowing therapy was given: systemic glucocorticosteroids, plaquenil, vitamin E. Against the background of therapy, 

he felt better, dyspnea decreased. After 2 years, the GCST was canceled, after which the patient was not observed 

at the pulmonologist. Since the beginning of 2017, her condition has worsened, in April 2018 she was urgently 

hospitalized from admission to the Research Institute of Interstitial and Orphan Lung Disea ses. She worked as a 

nurse. Systolic pressure in the pulmonary artery is 80 -85 mm Hg, DSL (mmol / min / kPa) - 31.7% of D. On co m-

puterized tomograms dated June 30, 2017. are determined by the increase in the size of the heart due to the e x-

pansion of the ri ght and left cavities, signs of pulmonary hypertension (increase in 2 arcs along the left contour, 

the location of the pulmonary artery trunk and the aortic arch in one section, expansion of the trunk (36mm) and 

large branches of the pulmonary artery, a ju mp in the caliber of the branches of the pulmonary artery), no filling 

defects with a contrast substance of the pulmonary artery and its branches were detected, lymphadenopathy of 

the peristracheobronchial groups (insignificant, symmetrical, without violat ing the integrity of the capsule, without 

changing the structure tours of nodes, with the presence in them of a uniform accumulation of a contrasting su b-

stance), bilateral interstitial changes (increased peripheral pulmonary interstitium with a predominant  lesion of 

the upper sections, the formation of a "cellular lung" with small diameter "cells", traction bronchiectasis), the m o-

saic pattern of the pulmonary pattern due to perfusion and ventilation disorders, hepatosplenomegaly. Control CT 

from 04/24/2018 (e, f) - the growth of fibrotic changes, small òcellsó in the upper subpleural regions are better 

seen with the CT scan òon expirationó (f), preservation of lymphadenopathy, PH.  

g, h, i - SPECT of the lungs with Tc -MAA of 05/14/2018, significant local mic rocirculation disorders, located u p-

per lobes of the lungs, pronounced diffuse disorders in the diaphragm section.   

X-ray archive analysis: 1987 (j), 1988 (k), 1989 (l) 1990 (m) 1995 (n) 2002 (o) - undulating course of lymphad e-

nopathy of peritracheobronchi al groups and perilymphatic dissemination in the lung tissue with the subsequent 

formation of pulmonary hypertension.  
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ɐɔɌɏəɚɝɞɔɖɔ, ɖɌɓɌɗɚɝɨ ɍɧ, ɘɧ ɘɚɒɑɘ, ɝɚɎɘɑ-

ɥɌɫ ɔɡ, ɛɚɗɟɣɔɞɨ əɑɛɗɚɡɚɕ ɜɑɓɟɗɨɞɌɞ. ȺɐəɌɖɚ 

ɘəɑəɔɑ ɛɟɗɨɘɚəɚɗɚɏɚɎ ɝɖɑɛɞɔɣɑɝɖɚɑ: ɜɌɐɔɚɔɓɚ-

ɞɚɛəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɝ ɏɌɗɗɔɑɘ ɔ ȻɉȾ ɘɌɗɚ 

ɣɟɎɝɞɎɔɞɑɗɨəɧ Ɏ ɚɞəɚɤɑəɔɔ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ȮȼȶȾ ɛɜɔ Ɏɝɑɘ ɚɍɔɗɔɔ ɔə-

ɠɚɜɘɌɢɔɔ ɝɗɚɒəɌ Ɏ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɔ ɚɢɑəɖɑ 

ɛɜɔɓəɌɖɚɎ ɌɖɞɔɎəɚɝɞɔ ɛɜɚɢɑɝɝɌ [11] . 

Ƚ ɛɚɫɎɗɑəɔɑɘ ȶȾ, Ɏ ɞɚɘ ɣɔɝɗɑ ɎɧɝɚɖɚɜɌɓ-

ɜɑɤɌɪɥɑɕ ȶȾ, ɛɚɫɎɔɗɔɝɨ əɚɎɧɑ ɗɟɣɑɎɧɑ ɝɔɘɛ-

ɞɚɘɧ ɓɌɍɚɗɑɎɌəɔɫ, ɑɏɚ əɑɚɍɧɣəɧɑ ɠɚɜɘɧ. ȸəɚ-

ɏɔɑ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɚɍɜɌɞɔɗɔ əɌ ɩɞɚ ɎəɔɘɌəɔɑ 

[12, 13], ɚɐəɌɖɚ ɐɌəəɧɑ əɑ ɝɔɝɞɑɘɌɞɔɓɔɜɚɎɌəɧ 

ɔ ɫɎɗɫɪɞɝɫ ɛɜɑɐɘɑɞɚɘ ɚɍɝɟɒɐɑəɔɫ Ɏ ɚɞɐɑɗɨəɧɡ 

ɝɞɌɞɨɫɡ ɔ ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɫɡ. Ȯɝɑ ɛɜɑɐ-

ɗɌɏɌɪɞ ɝɎɚɔ ɞɜɌɖɞɚɎɖɔ, ɝɎɚɔ əɌɓɎɌəɔɫ, ɝɎɚɔ 

ɛɜɚɏəɚɓɧ [15, 16].  

ȾɌɖ, Naccache J.M., et al. [17] ɔ Hennebi c-

que A.S., et al. [18] ɝɣɔɞɌɪɞ, ɣɞɚ ɝɟɥɑɝɞɎɟɑɞ ɞɜɔ 

ɚɝəɚɎəɧɡ ɛɌɞɞɑɜəɌ ȮȼȶȾ ɛɜɔ ɠɔɍɜɚɓɔɜɟɪɥɑɘ 

ɝɌɜɖɚɔɐɚɓɑ: ɜɌɝɤɔɜɑəɔɑ ɖɜɟɛəɧɡ ɍɜɚəɡɚɎ Ɏ 

ɓɚəɌɡ ɠɔɍɜɚɓɌ (ɞɔɛɔɣəɚɑ ɛɜɚɫɎɗɑəɔɑ), çɝɚɞɚɎɚɑ 

ɗɑɏɖɚɑè ɔ ɝɞɚɕɖɚɑ çɘɌɞɚɎɚɑ ɝɞɑɖɗɚè (əɑɞɔɛɔɣəɧɑ 

ɎɌɜɔɌəɞɧ ɠɔɍɜɚɓɔɜɚɎɌəɔɫ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ 

ɔəɞɑɜɝɞɔɢɔɫ, ɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɛɜɚɫɎɗɑ-

əɔɕ ȴȷɀ). ȶ ɐɜɟɏɔɘ ɘɚɐɑɗɫɘ ɛɚɜɌɒɑəɔɫ ɛɜɔ 

ɠɔɍɜɚɓɔɜɟɪɥɑɘ ɝɌɜɖɚɔɐɚɓɑ ɚəɔ ɚɞəɚɝɫɞ ɩəɐ-

ɚɍɜɚəɡɔɌɗɨəɚɑ ɏɜɌəɟɗɑɘɌɞɚɓəɚɑ ɛɚɜɌɒɑəɔɑ ɝ 

ɔɝɡɚɐɚɘ Ɏ ɠɔɍɜɚɓ ɔ ɠɚɜɘɔɜɚɎɌəɔɑ ɠɔɍɜɚɓəɧɡ 

ɛɚɗɚɝɞɑɕ ɝ ɔɡ ɖɚɗɚəɔɓɌɢɔɑɕ ɌɝɛɑɜɏɔɗɗɌɘɔ. 

Ȼɚ ɐɌəəɧɘ Xu L., Kligerman S., Burke A. 

[19], ɜɌɝɝɘɌɞɜɔɎɌɪɥɔɡ ɛɌɞɚɗɚɏɔɪ ɠɔɍɜɚɓɔɜɟ-

ɪɥɑɏɚ ɝɌɜɖɚɔɐɚɓɌ, Ɏ ɚɞɗɔɣɔɑ ɚɞ çɝɚɞè ɛɜɔ ɚɍɧɣ-

əɚɕ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɛəɑɎɘɚəɔɔ (ȺȴȻ), çɝɚɞɧè 

ɛɜɔ ȽȺȰ ɜɌɝɛɚɗɌɏɌɪɞɝɫ ɢɑəɞɜɌɗɨəɚ ɔ ɝɚɛɜɚ-

ɎɚɒɐɌɪɞɝɫ ɞɜɌɖɢɔɚəəɧɘ ɜɌɝɤɔɜɑəɔɑɘ ɖɜɟɛ-

əɧɡ ɍɜɚəɡɚɎ (ɍɜɚəɡɚɩɖɞɌɓɧ), ɚɞɘɑɣɌɑɞɝɫ, ɣɞɚ Ɏ 

ɖɚəɑɣəɚɕ ɝɞɌɐɔɔ ȽȺȰ ɛɜɔɝɟɞɝɞɎɟɑɞ ɠɔɍɜɚɓəɧɕ 

ɔ ɌɖɞɔɎəɧɕ ɏɜɌəɟɗɑɘɌɞɚɓəɧɕ ɛɌɞɞɑɜəɧ, ɣɞɚ 

ɝɚɎɛɌɐɌɑɞ ɝ əɌɤɔɘɔ ɐɌəəɧɘɔ. 

Kahkouee Sh. ɝ ɝɚɌɎɞ. [20] ɜɌɓɐɑɗɫɑɞ ɛɌɢɔ-

ɑəɞɚɎ ɝ ȽȺȰ əɌ ɚɝəɚɎɑ ɜɑɓɟɗɨɞɌɞɚɎ ȮȼȶȾ əɌ ɣɑ-

ɞɧɜɑ ɏɜɟɛɛɧ: 1) ɛɌɢɔɑəɞɧ ɝ ɛɜɔɓəɌɖɌɘɔ ɡɜɚ-

əɔɣɑɝɖɚɏɚ ɞɑɣɑəɔɫ; 2) ɛɌɢɔɑəɞɧ ɍɑɓ ɛɜɔɓəɌɖɚɎ 

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 c ) 

 

ȼɔɝ. 5 ɏ (Fig. 5 d) 

ȼɔɝ. 5.  ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ (ɚɞ 10.06.2010 ɏ.), ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ 

ȭɚɗɨəɚɕ ȶ., 26 ɗɑɞ. ȽɌɜɖɚɔɐɚɓ IV ɝɞ., ɠɔɍɜɚɓəɚ-ɛɚɗɚɝɞəɌɫ ɠɚɜɘɌ, ɌɝɛɑɜɏɔɗɗɚɘɌ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ Ɏəɟɞɜɔɏɜɟɐ-

əɌɫ ɗɔɘɠɌɐɑəɚɛɌɞɔɫ, ɠɚɜɘɔɜɚɎɌəɔɑ ɛɚɗɚɝɞɑɕ Ɏ ɝɌɜɖɚɔɐɌɡ ɝ əɌɗɔɣɔɑɘ ɘɔɢɑɞɚɘɧ Ɏ ɚɐəɚɕ ɔɓ əɔɡ.    

Fig. 5.   CT from 10.06.2010, axial slices. Patient K., 26l. Sarcoidosis IV stage.  

Fibro -cavitary form, aspergillom a. Hilar lymphadenopathy is determined by the formation of cavities in sarcoids 

with the presence of mycetoma in one of them.     
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ɡɜɚəɔɣɑɝɖɚɏɚ ɞɑɣɑəɔɫ; 3) ɛɌɢɔɑəɞɧ ɝ ɞɔɛɔɣəɧ-

ɘɔ ɔɓɘɑəɑəɔɫɘɔ əɌ ȮȼȶȾ ɔ 4) ɛɌɢɔɑəɞɧ ɝ Ɍɞɔ-

ɛɔɣəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ əɌ ȮȼȶȾ.  

ȿɣɔɞɧɎɌɫ ɘəɚɏɚɗɑɞəɔɕ ɚɛɧɞ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɝɌɜɖɚɔɐɚɓɚɘ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ, əɌɖɚɛɗɑəəɧɕ Ɏ 

ȹȴȴ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɡ ɔ ɚɜɠɌəəɧɡ ɓɌɍɚɗɑɎɌ-

əɔɕ ɗɑɏɖɔɡ ɔ əɌ ɖɌɠɑɐɜɑ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔ-

Ɍɢɔɚəəɚɕ ɘɑɐɔɢɔəɧ ȻȽȻɍȯȸȿ ɔɘ. ɌɖɌɐ. ȴ.Ȼ. 

ȻɌɎɗɚɎɌ, ɘɧ ɜɑɤɔɗɔ ɛɚɐɑɗɔɞɨɝɫ ɝɎɚɔɘ ɘəɑəɔ-

ɑɘ, ɍɑɓɟɝɗɚɎəɚ, ɝɟɍɦɑɖɞɔɎəɧɘ ɔ ɛɜɔɓɧɎɌɪɥɔɘ 

ɖ ɚɍɝɟɒɐɑəɔɪ ɩɞɚɕ ɎɌɒəɚɕ ɞɑɘɧ. 

ɀɔɍɜɚɓɔɜɟɪɥɔɕ ɝɌɜɖɚɔɐɚɓ ɟ əɌɤɔɡ ɍɚɗɨ-

əɧɡ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɝɫ ɠɔɍɜɚɓəɧɘɔ ɔɓɘɑəɑəɔ-

ɫɘɔ ɛɑɜɔɍɜɚəɡɚɎɌɝɖɟɗɫɜəɚɏɚ ɞɔɛɌ Ɏ Ɏɑɜɡəɑ-

ɓɌɐəɔɡ ɛɜɔɖɚɜəɑɎɧɡ ɚɞɐɑɗɌɡ (ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ 

IV ɝɞ.), ɠɔɍɜɚɓəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɛɑɜɔɠɑɜɔɣɑ-

ɝɖɚɏɚ ɔəɞɑɜɝɞɔɢɔɫ (çɝɚɞɚɎɚɑ ɗɑɏɖɚɑè, əɑ ɡɌɜɌɖ-

ɞɑɜəɚɑ ɐɗɫ ȽȺȰ), ɛɜɔɓəɌɖɌɘɔ ɟɘɑəɨɤɑəɔɫ ɚɍɦ-

ɑɘɌ ɗɑɏɖɔɡ (Ɏɧɝɚɖɚɑ ɝɞɚɫəɔɑ ɖɟɛɚɗɌ ɐɔɌɠɜɌɏ-

ɘɧ, ɗɔɛɚɘɌɞɚɓ ɝɜɑɐɚɝɞɑəɔɫ, ɔɓɍɧɞɚɣəɚɝɞɨ ɩɖɝ-

ɞɜɌɛɗɑɎɜɌɗɨəɚɏɚ ɒɔɜɌ, ɠɚɜɘɔɜɚɎɌəɔɑ ɞɜɌɖɢɔ-

ɚəəɧɡ ɍɜɚəɡɚ- ɔ ɍɜɚəɡɔɚɗɚɩɖɞɌɓɚɎ, ɓɔɫəɔɑ ɛɔ-

ɥɑɎɚɐɌ), ɠɚɜɘɔɜɚɎɌəɔɑɘ ɠɔɍɜɚɓəɧɡ ɛɚɗɚɝɞɑɕ, 

ȷȯ.  

Ȯɚɓɘɚɒəɚ, ɠɔɍɜɚɓəɌɫ ɠɚɜɘɌ ɫɎɗɫɑɞɝɫ ɔɝ-

ɡɚɐɚɘ ɝɌɜɖɚɔɐɚɓɌ ɟ ɍɚɗɨəɧɡ ɝ ɏɜɌəɟɗɑɘɌɞɚɓəɧɘ 

ɛɚɜɌɒɑəɔɑɘ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɗɑɏɚɣəɚɏɚ ɔəɞɑɜ-

ɝɞɔɢɔɫ, əɑ ɛɚɗɟɣɔɎɤɔɡ ɌɐɑɖɎɌɞəɟɪ ɝɎɚɑɎɜɑ-

ɘɑəəɟɪ ɞɑɜɌɛɔɪ, ɗɔɍɚ ɜɑɓɟɗɨɞɌɞɚɘ ɖɚɘɚɜɍɔɐ-

əɚɏɚ ɞɑɣɑəɔɫ ȽȺȰ (ɝ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɑɕ, 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɘɔ ȴȳȷ). ȿ Ɏɝɑɡ ɍɚɗɨəɧɡ ɩɞɚɕ 

ɏɜɟɛɛɧ ɚɞɘɑɣɌɗɌɝɨ ɚɐɧɤɖɌ, ɝəɔɒɑəɔɑ ɐɔɠɠɟ-

ɓɔɚəəɚɕ ɝɛɚɝɚɍəɚɝɞɔ ɗɑɏɖɔɡ ɘɑəɑɑ 65% ɚɞ 

ɐɚɗɒəɚɕ ɛɜɔ əɚɜɘɌɗɨəɧɡ ɔɗɔ ɗɑɏɖɚ ɝəɔɒɑəəɧɡ 

ɛɚɖɌɓɌɞɑɗɫɡ Ȳȱȷ. Ȯɧɐɑɗɫɫ ɠɔɍɜɚɓɔɜɟɪɥɔɑ 

ɎɌɜɔɌəɞɧ ɞɑɣɑəɔɫ ȽȺȰ, ɘɧ ɡɚɞɑɗɔ ɛɚɐɣɑɜɖəɟɞɨ 

ɔɡ ɚɝɚɍɑəəɚɝɞɔ, ɎɌɒəɧɑ ɖɌɖ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɞɌɖ ɔ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɗɑɣɑɍəɚɕ ɞɌɖɞɔɖɔ, ɞɌɖ ɖɌɖ ɩɞɌ ɏɜɟɛɛɌ 

ɍɚɗɨəɧɡ əɟɒɐɌɑɞɝɫ Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ əɌɓəɌɣɑəɔɔ 

Ɍəɞɔɠɔɍɜɚɞɔɣɑɝɖɚɕ ɞɑɜɌɛɔɔ.  

ȳɌɍɚɗɑɎɌəɔɑ ɛɜɚɞɑɖɌɑɞ ɡɟɒɑ, ɑɝɗɔ ɛɚ ɖɌ-

ɖɔɘ-ɞɚ ɛɜɔɣɔəɌɘ ɛɚɜɌɒɌɑɞɝɫ ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ 

ɔəɞɑɜɝɞɔɢɔɕ. ȯɜɌəɟɗɑɘɌɞɚɓəɚɑ ɛɚɜɌɒɑəɔɑ, ɚɞɑɖ 

ɔ ɛɚɝɗɑɐɟɪɥɔɕ ɠɔɍɜɚɓ ɩɗɑɘɑəɞɚɎ Ɏɞɚɜɔɣəɚɕ 

ɗɑɏɚɣəɚɕ ɐɚɗɨɖɔ ɛɜɔɎɚɐɔɞ ɖ ɎɧɜɌɒɑəəɧɘ ɛɑɜ-

ɠɟɓɔɚəəɚ-ɐɔɠɠɟɓɔɚəəɧɘ əɌɜɟɤɑəɔɫɘ, Ɏɧɓɧ-

ɎɌɫ ɚɐɧɤɖɟ ɜɌɓəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ 

(Ɏɛɗɚɞɨ ɐɚ ɚɐɧɤɖɔ Ɏ ɛɚɖɚɑ). Ȯ ɗɔɞɑɜɌɞɟɜɑ [21, 

22] ɩɞɌ ɠɚɜɘɌ ɝɌɜɖɚɔɐɚɓɌ, ɎɧɫɎɗɫɑɘɌɫ ɛɜɔ 

ȮȼȶȾ, əɌɓɧɎɌɑɞɝɫ çɠɔɍɜɚɓəɚɕè ɔɗɔ çɠɔɍɜɚɓɔ-

ɜɟɪɥɑɕè.  

Ȼɜɔ ɠɔɍɜɚɓəɚ-ɛɚɗɚɝɞəɚɕ ɠɚɜɘɑ ȽȺȰ Ɏɚɓ-

ɘɚɒəɚ ɠɚɜɘɔɜɚɎɌəɔɑ ɖɚɗɚəɔɕ Ɍɝɛɑɜɏɔɗɗ Ɏ ɛɚ-

ɗɚɝɞɫɡ. Ȼɚ ɘəɑəɔɪ Denning D.W., et al. [23] ɩɞɚ 

ɞɫɒɑɗɚɑ ɚɝɗɚɒəɑəɔɑ. Pena T.A., et al. [24] ɚɛɔ-

ɝɧɎɌɪɞ ɑɏɚ ɟ 2% ɍɚɗɨəɧɡ ɝ ɠɔɍɜɚɓɔɜɟɪɥɔɘ 

ȽȺȰ. Ȯ ɞɚɒɑ Ɏɜɑɘɫ, Kravitz J.N., et al. [25] ɚɞɘɑ-

ɣɌɪɞ, ɣɞɚ ɞɌɖɚɏɚ ɜɚɐɌ ɘɔɢɑɞɚɘɧ ɘɚɏɟɞ ɜɑɌɏɔ-

ɜɚɎɌɞɨ əɌ ɛɜɚɞɔɎɚɏɜɔɍɖɚɎɟɪ ɞɑɜɌɛɔɪ, ɣɞɚ ɐɑ-

ɗɌɑɞ ɔɡ ɎɧɫɎɗɑəɔɑ ɖɜɌɕəɑ ɎɌɒəɧɘ. 

ɀɔɍɜɚɓɔɜɟɪɥɔɑ ɠɚɜɘɧ ɝɌɜɖɚɔɐɚɓɌ ɣɌɝɞɚ 

ɝɚɛɜɚɎɚɒɐɌɪɞɝɫ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɗɑɏɚɣəɚɕ ɏɔ-

ɛɑɜɞɑəɓɔɔ [26, 27]. Ƚ ɟɣɑɞɚɘ əɑɍɗɌɏɚɛɜɔɫɞəɚɏɚ 

ɛɜɚɏəɚɓɌ ȷȯȬȽ, ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ əɑɚɍɡɚɐɔɘɚɝɞɨ 

ɑɑ ɝɎɚɑɎɜɑɘɑəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ: Ɏɧɛɚɗəɑəɔɫ 

ɉɡɚȶȯ ɔ ɖɌɞɑɞɑɜɔɓɌɢɔɑɕ ɛɜɌɎɧɡ ɛɚɗɚɝɞɑɕ ɝɑɜɐ-

ɢɌ.  

Ȼɚ ɐɌəəɧɘ ɞɜɑɡ ɚɝəɚɎəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

[28, 29, 30], ɚɢɑəɔɎɌɪɥɔɡ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ ɔ 

ɝɘɑɜɞəɚɝɞɨ ɛɜɔ ɠɔɍɜɚɓɔɜɟɪɥɑɘ ɝɌɜɖɚɔɐɚɓɑ, 

ɛɚɝɗɑɐəɫɫ ɎɌɜɨɔɜɟɑɞ ɚɞ 4,6% ɐɚ 21% ɝ ɘɑɐɔɌ-

əɚɕ ɐɗɔɞɑɗɨəɚɝɞɔ ɓɌɍɚɗɑɎɌəɔɫ ɚɞ 4,2 ɐɚ 7 ɗɑɞ. 

Ⱦɫɒɑɗɚɑ ɞɑɣɑəɔɑ ɠɔɍɜɚɓɔɜɟɪɥɑɏɚ ɝɌɜɖɚɔɐɚɓɌ 

ɓɌɝɞɌɎɔɗɚ Lars Knudsen ɔ ɐɜ.,  ɛɜɚɎɚɐɔɞɨ ɝɜɌɎ-

əɑəɔɑ ɑɏɚ ɝ ȴȷɀ [10], ɚɞɘɑɣɌɫ, ɣɞɚ ɛɜɔ ɔɐɔɚɛɌ-

ɞɔɣɑɝɖɚɘ ɗɑɏɚɣəɚɘ ɠɔɍɜɚɓɑ ɍɚɗɨɤɔəɝɞɎɚ ɛɌɢɔ-

ɑəɞɚɎ ɛɚɏɔɍɌɑɞ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ 

ɠɔɍɜɚɓɌ, çɝɚɞɚɎɚɑ ɗɑɏɖɚɑè ɗɚɖɌɗɔɓɟɑɞɝɫ Ɏ ɍɌ-

ɓɌɗɨəɧɡ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɚɍɗɌɝɞɫɡ, ɛɜɚɞɔɎɚɎɚɝ-

ɛɌɗɔɞɑɗɨəɌɫ ɞɑɜɌɛɔɫ ɚɣɑəɨ ɚɏɜɌəɔɣɑəɌ, 

ɚɍɚɝɞɜɑəɔɑ ɔɘɑɑɞ Ɏɧɝɚɖɟɪ ɝɘɑɜɞəɚɝɞɨ, Ɍ ȷȯ 

ɜɌɓɎɔɎɌɑɞɝɫ ɗɔɤɨ ɟ ɣɌɝɞɔ ɛɌɢɔɑəɞɚɎ. Ȯ ɞɚɒɑ 

Ɏɜɑɘɫ, ɛɜɔ ɠɔɍɜɚɓɔɜɟɪɥɑɘ ȽȺȰ ɞɚɗɨɖɚ əɑ-

ɍɚɗɨɤɌɫ ɣɌɝɞɨ ɔɘɑɑɞ ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɕ ɠɔɍɜɚɓ, 

ɞɜɌɖɢɔɚəəɧɑ ɍɜɚəɡɚɩɖɞɌɓɧ ɗɚɖɌɗɔɓɟɪɞɝɫ Ɏ 

Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ, ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɌɫ ɞɑɜɌ-

ɛɔɫ ɜɌɍɚɞɌɑɞ, ɚɍɚɝɞɜɑəɔɫ ɣɌɝɞɧ, əɚ əɑ ɞɜɌɏɔɣ-

əɧ, Ɍ ȷȯ ɣɌɝɞɌ.  

ȴɘɑəəɚ ɛɜɔ ɠɔɍɜɚɓɔɜɟɪɥɑɘ ɝɌɜɖɚɔɐɚɓɑ 

ɚɞɘɑɣɌɑɞɝɫ ɝəɔɒɑəɔɑ DLco ɓɌ ɐɎɌ-ɣɑɞɧɜɑ ɏɚɐɌ ɟ 

15 -20%, ɣɞɚ ɐɚɗɒəɚ ɫɎɗɫɞɨɝɫ ɛɜɔɣɔəɚɕ ɐɗɫ ɘɚ-

əɔɞɚɜɔəɏɌ Dlco ɛɜɔ ɩɞɚɕ ɠɚɜɘɑ [23].  

Ⱦɫɒɑɝɞɨ ɜɌɍɚɞɧ ɜɑəɞɏɑəɚɗɚɏɌ ɔ ɛɟɗɨɘɚəɚ-

ɗɚɏɌ ɝ ɠɔɍɜɚɓɔɜɟɪɥɔɘɔ ɠɚɜɘɌɘɔ ɝɌɜɖɚɔɐɚɓɌ 

ɚɍɚɝəɚɎɧɎɌɪɞɝɫ ɝɗɚɒəɚɝɞɨɪ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɠɔɍɜɚɓɔɜɟɪɥɔɡ ɛɜɚɢɑɝɝɚɎ 

(ȴȷɀ, ɝɌɜɖɚɔɐɚɓ, ɉȬȬ, ȾȬȬ), ɣɞɚ ɞɜɑɍɟɑɞ ɞɥɌ-

ɞɑɗɨəɚɏɚ ɔɓɟɣɑəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɌɜɡɔɎɌ 

(ɞ.ɖ. əɌɣɌɗɚ ɟ ɜɌɓəɧɡ ɠɔɍɜɚɓɔɜɟɪɥɔɡ ɛɜɚɢɑɝ-

ɝɚɎ ɜɌɓəɚɑ) ɔ ɚɍɫɓɌɞɑɗɨəɚɏɚ ɛɜɚɎɑɐɑəɔɫ ɏɔɝɞɚ-

ɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ (ɝ ɟɣɑɞɚɘ ɞɚɏɚ, ɣɞɚ ɑɑ 

ɜɑɓɟɗɨɞɌɞ ɘɚɒɑɞ ɍɧɞɨ ɝɚɘəɔɞɑɗɨəɧɘ, ɞ.ɖ. Ɏ ɗɑ-

ɏɚɣəɚɕ ɞɖɌəɔ ɘɚɒɑɞ ɍɧɞɨ ɚɞɝɟɞɝɞɎɔɑ ɏɜɌəɟɗɑɘ 

əɌ ɩɞɌɛɑ ɠɔɍɜɚɓɔɜɚɎɌəɔɫ). 

ȮɧɎɚɐ. 

ȹɌɖɚɛɗɑəɔɑ ɚɛɧɞɌ ɖɗɔəɔɖɚ-ɗɟɣɑɎɚɏɚ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɧɡ ȽȺȰ ɎɧɫɎɔɗɚ ɠɔɍɜɚɓɔɜɟ-

ɪɥɔɑ ɠɚɜɘɧ ȽȺȰ, ɖɚɞɚɜɧɑ ɝɗɚɒəɧ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɔ ɚɍɟɝɗɌɎɗɔɎɌɪɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ɜɌɓɜɌ-

ɍɚɞɖɔ əɚɎɧɡ ɛɚɐɡɚɐɚɎ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔ ɗɑ-

ɣɑɍəɚɕ ɞɌɖɞɔɖɑ.           

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ȻɉȾ/ȶȾ ɝ 18F-

ɠɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɚɕ ɟ ɍɚɗɨəɧɡ ɝ ɔəɠɑɖɢɔɚəəɧɘ ɩəɐɚɖɌɜɐɔɞɚɘ əɌɞɔɎəɚɏɚ 

ɖɗɌɛɌəɌ (ȴɉȹȶ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ ȻɉȾ/ȶȾ, Ɏɧɛɚɗəɑəəɚɕ 

15 ɍɚɗɨəɧɘ ɝ ɗɔɡɚɜɌɐɖɚɕ əɑɫɝəɚɏɚ ɏɑəɑɓɌ, ɟ ɖɚɞɚɜɧɡ ɎɛɚɝɗɑɐɝɞɎɔɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ 

ɛɚɐɞɎɑɜɒɐɑə (n=13) ɔɗɔ ɔɝɖɗɪɣɑə (n=2) ȴɉȹȶ. Ȯɝɑ ɛɌɢɔɑəɞɧ ɚɍɝɗɑɐɚɎɌɗɔɝɨ ɛɚ ɛɚɎɚɐɟ 

ɛɚɐɚɓɜɑəɔɫ əɌ ɔəɠɑɖɢɔɚəəɧɕ ɛɜɚɢɑɝɝ Ɏ ɝɑɜɐɢɑ: ȴɉ ȹȶ (n=9), ȴɉ ɛɜɚɞɑɓɔɜɚɎɌəəɚɏɚ 

ɖɗɌɛɌəɌ (n=3), ȴɉ, ɌɝɝɚɢɔɔɜɚɎɌəəɧɕ ɝ ɔɘɛɗɌəɞɔɜɚɎɌəəɧɘ ɉȶȽ (n=2), Ɍ ɞɌɖɒɑ ɔəɠɑɖ-

ɢɔɪ ɛɜɚɞɑɓɌ ɏɜɟɐəɚɕ Ɍɚɜɞɧ (n=1). ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɑɐɑəɧ əɌ ȻɉȾ/ȶȾ ɝɖɌəəɑɜɑ 

(Biograph -64, Siemens) ɣɑɜɑɓ 90 ɘɔəɟɞ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ 18F-ɀȰȯ (175-200 

ȸȭɖ). ȻɚɐɏɚɞɚɎɖɌ ɎɖɗɪɣɌɗɌ ɐɎɚɑ ɝɟɞɚɖ ɝɞɜɚɏɚɕ ɍɑɓɟɏɗɑɎɚɐəɚɕ ɐɔɑɞɧ ɔ 15-18 ɣɌɝɚɎ ɏɚ-

ɗɚɐɌəɔɫ.  

ȼɑɓɟɗɨɞɌɞɧ. ȼɑɓɟɗɨɞɌɞɧ ȻɉȾ/ȶȾ ɛɚɓɎɚɗɔɗɔ ɖɚɜɜɑɖɞəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɔəɠɑɖ-

ɢɔɚəəɧɕ ɛɜɚɢɑɝɝ Ɏ ɓɚəɌɡ ȹȶ ɟ 31% (4/13) ɔ ɔɝɖɗɪɣɔɞɨ ɑɏɚ əɌɗɔɣɔɑ ɟ 50% (1/2) ɍɚɗɨ-

əɧɡ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɌəɌɗɔɓɔɜɟɑɘɚɕ ɏɜɟɛɛɑ (n=15) ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ 

ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ȻɉȾ/ȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȴɉȹȶ ɝɚɝɞɌɎɔɗɔ 31%, 50% ɔ 33% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ; ɛɚɗɚɒɔɞɑɗɨəɌɫ ɔ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ð 80% ɔ 

10%.  

ȿ 62% (8/13) ɍɚɗɨəɧɡ  ɝ ɛɚɐɞɎɑɜɒɐɑəəɧɘ ȴɉȹȶ Ɏɧɛɚɗəɑəɔɑ ȻɉȾ/ȶȾ Ɏ ɜɑɒɔɘɑ 

Ɏɝɑɏɚ ɞɑɗɌ ɛɚɓɎɚɗɔɗɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ əɌɗɔɣɔɑ ɜɌəɑɑ əɑɔɓɎɑɝɞəɧɡ ɚɣɌɏɚɎ ɎɚɝɛɌɗɑəɔɫ 

ɔəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ: Ɏ ɓɚəɑ ɛɜɚɞɑɓɚɎ ɌɚɜɞɌɗɨəɧɡ ɖɗɌɛɌəɚɎ (n=2), Ɏ ɗɑɏɖɚɘ (n=1), Ɏ ɗɑɏɖɚɘ 

ɔ ɛɚ ɡɚɐɟ ɉȶȽ (n = 2), ɛɚ ɡɚɐɟ ɛɜɚɞɑɓɌ Ɏɚɝɡɚɐɫɥɑɕ Ɍɚɜɞɧ (n=1), Ɏ ɛɚɫɝəɔɣəɚɘ ɛɚɓɎɚəɖɑ 

(ɝɛɚəɐɔɗɚɐɔɝɢɔɞ) ɔ Ɏ ɗɑɏɖɚɘ (n=1), Ɏ ɏɜɟɐɔəɑ (ɚɝɞɑɚɘɔɑɗɔɞ) ɔ Ɏ ɚɍɜɌɓɚɎɌəɔɔ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɛɜɌɎɚɕ ɚɖɚɗɚɖɗɪɣɔɣəɚɕ ɚɍɗɌɝɞɔ (n=1). 

ȳɌɖɗɪɣɑəɔɑ. Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ əɔɓɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɔ ȻɉȾ/ȶȾ ɝ 18F-ɠɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɚɕ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȴɉȹȶ ð ɚɞɝɟɞɝɞɎɔɑ əɌɖɚɛɗɑəɔɫ 

18F -ɀȰȯ Ɏ ɓɚəɑ ȹȶ əɑ ɔɝɖɗɪɣɌɑɞ əɌɗɔɣɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ. ȼɑɓɟɗɨɞɌɞɧ 

ȻɉȾ/ȶȾ ɔəɠɚɜɘɌɞɔɎəɧ Ɏ ɚɢɑəɖɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɔəɠɑɖɢɔɚəəɚɏɚ ɛɜɚɢɑɝɝɌ ð ɐɔɌ-

ɏəɚɝɞɔɖɑ ɚɣɌɏɚɎ ɎɚɝɛɌɗɑəɔɫ ɩɖɝɞɜɌɖɌɜɐɔɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ.. 
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18F-FLUORODEOXYGLUCOSE PET/CT IN DIAGNOSTICS OF INFECTIVE  

ENDOCARDITIS OF NATIVE VALVE 

 

Aslanidis I.P., Pursanova  D.M., Mukhortova  O.V., Shurupova  I.V., Katunina  T.A.,  

Serguladze S.Yu., Muratov R.M., Mironenko V.A.  
 

urpose.  To investigate the diagnostic perf ormance of 18F -fluorodeoxyglucose 

PET/CT in patients with infective endocarditis of native valve (IENV).  

Material and methods.  The analysis included results of PET/CT examinations pe r-

formed in 15 patients with fever of unknown origin and intraoperatively c onfirmed (n=13) or 

excluded (n=2) IENV. Patients underwent PET/CT for suspected infectious pr ocess: IENV 

(n=9), IE of prosthetic valve (n=3), IE of implantable intracardiac device (n=2), aortic pro s-

thesis infection (n=1). PET/CT scan was performed 90 min a fter intravenous injection of 

18F -FDG (175 -200MBq). All patients underwent carbohydrate -free diet and fasted for at 

least 15 -18 hours.  

Results.  Overall, PET/CT results correctly confirmed the infection in NV in 

31%(4/13) and ruled it out in 50%(1/2) of pat ients. Thus, in the analyzed group (n=15), the 

sensitivity, specificity and diagnostic accuracy of PET/CT in IENV diagnosis were 31%, 50% 

and 33%, respectively; positive and negative predictive value ð 80% and 10%.  

In 62%(8/13) of patients with confirmed I E, whole body PET/CT revealed other than 

NV previously unknown foci of inflammation: in the area of aortic valve prostheses (n=2), in 

the lung (n=1), in the lung and along the pacemaker (n=2), along the ascending aorta pro s-

thesis (n=1), in the lumbar verte bra (spondylodiscitis) and in the lung (n=1), in the sternum 

(osteomyelitis) and in the right paraclavicular soft tissue component (n=1).  

Conclusion.  According to initial results, 18F -FDG PET/CT showed low sensitivity in 

the diagnosis of IENV ð negative re sult in the NV area does not exclude the diagnosis. 

PET/CT is useful in the detection of extracardiac foci of inflammation. . 

 

 Keywords: PET/CT, 18F -FDG, 18F -fluorodeoxyglucose, infectious endocarditis, n a-

tive valve . 
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əɠɑɖɢɔɚəəɧɕ ɩəɐɚɖɌɜɐɔɞ (ȴɉ) ɫɎɗɫ-

ɑɞɝɫ ɏɜɚɓəɧɘ ɓɌɍɚɗɑɎɌəɔɑɘ, ɖɚɞɚɜɚɑ 

Ɍɝɝɚɢɔɔɜɟɑɞɝɫ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ 

ɚɝɗɚɒəɑəɔɕ ɔ ɗɑɞɌɗɨəɚɝɞɔ ð ɛɚɖɌɓɌ-

ɞɑɗɔ ɐɚɝɞɔɏɌɪɞ 40%. Ȯ ȼɚɝɝɔɕɝɖɚɕ 

ɀɑɐɑɜɌɢɔɔ ɣɌɝɞɚɞɌ ȴɉ ɝɚɝɞɌɎɗɫɑɞ 46,3 ɣɑɗɚɎɑ-

ɖɌ əɌ 1 ɘɗə. əɌɝɑɗɑəɔɫ Ɏ ɏɚɐ, Ɍ ɌɍɝɚɗɪɞəɌɫ ɓɌ-

ɍɚɗɑɎɌɑɘɚɝɞɨ ɑɒɑɏɚɐəɚ ɟɎɑɗɔɣɔɎɌɑɞɝɫ əɌ 15-20 

ɞɧɝ. əɚɎɧɡ ɝɗɟɣɌɑɎ [1, 2]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɔɌɏəɚɝɞɔɖɌ ȴɉ Ɏ ɜɟ-

ɞɔəəɚɕ ɛɜɌɖɞɔɖɑ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ ɖɗɔəɔɣɑɝɖɔɡ 

ɔ ɌəɌɘəɑɝɞɔɣɑɝɖɔɡ ɐɌəəɧɡ, Ɍ ɞɌɖɒɑ ɜɑɓɟɗɨɞɌ-

ɞɌɡ ɗɌɍɚɜɌɞɚɜəɧɡ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ. ȺɝəɚɎəɧɘɔ ɖɜɔɞɑɜɔɫɘɔ ɛɚɝɞɌəɚɎɖɔ 

ɐɔɌɏəɚɓɌ ɫɎɗɫɪɞɝɫ ɗɔɡɚɜɌɐɖɌ əɑɫɝəɚɏɚ ɏɑəɑɓɌ, 

ɛɚɗɚɒɔɞɑɗɨəɧɑ ɛɚɝɑɎɧ ɖɜɚɎɔ ɔ ɜɑɓɟɗɨɞɌɞɧ ɩɡɚ-

ɖɌɜɐɔɚɏɜɌɠɔɔ (ɉɡɚȶȯ), ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ 

ɔ/ɔɗɔ ɣɜɑɝɛɔɥɑɎɚɐəɚɕ [1 - 3]. ȺɐəɌɖɚ ɚɞɜɔɢɌ-

ɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɟɖɌɓɌəəɧɡ ɗɌɍɚɜɌɞɚɜəɚ-

ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ əɑ ɔɝɖɗɪɣɌɪɞ 

əɌɗɔɣɔɫ ȴɉ.  

Ɂɚɜɚɤɚ ɔɓɎɑɝɞəɚ, ɣɞɚ ɞɜɌɐɔɢɔɚəəɌɫ 

ɉɡɚȶȯ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȴɉ 

əɌɞɔɎəɚɏɚ ɖɗɌɛɌəɌ (ȹȶ). Ȯ ɐɔɌɏəɚɝɞɔɖɑ ɎɑɏɑɞɌ-

ɢɔɕ əɌ ȹȶ ɛɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɐɗɫ 

ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɏɚ ɔ ɣɜɑɝɛɔɥɑɎɚɐəɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ ɝɚɝɞɌɎɗɫɪɞ 70% ɔ 96%, ɝɛɑɢɔɠɔɣəɚɝɞɔ ð 

90% ɐɗɫ ɚɍɚɔɡ ɘɑɞɚɐɚɎ [4, 5]. Ⱦɑɘ əɑ ɘɑəɑɑ, ɛɜɔ 

ɌɍɝɢɑɝɝɌɡ ɝɞɜɟɖɞɟɜ ɝɑɜɐɢɌ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨ-

əɧɑ ɜɑɓɟɗɨɞɌɞɧ ɐɚɝɞɔɏɌɪɞ 50%. ȰɔɌɏəɚɝɞɔɖɌ 

ɌɍɝɢɑɝɝɌ ɛɚ ɐɌəəɧɘ ɉɡɚȶȯ ɘɚɒɑɞ ɍɧɞɨ ɓɌɞɜɟɐ-

əɑəɌ ɔɓ-ɓɌ əɌɗɔɣɔɫ ɖɌɗɨɢɔɫ ɔɗɔ ɔɓ-ɓɌ ɌɜɞɑɠɌɖ-

ɞɚɎ ɚɞ ɛɜɚɞɑɓəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɐɜɟɏɔɡ ɖɗɌɛɌəɚɎ 

ɔɗɔ ɩɗɑɖɞɜɚɐɚɎ ɛɜɔ əɌɗɔɣɔɔ ɔɘɛɗɌəɞɔɜɚɎɌəəɚ-

ɏɚ Ɏəɟɞɜɔɝɑɜɐɑɣəɚɏɚ ɟɝɞɜɚɕɝɞɎɌ. ɃɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɔ ɣɜɑɝɛɔɥɑɎɚɐəɚɕ 

ɉɡɚȶȯ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɌɍɝɢɑɝɝɌ ɝɚɝɞɌɎɗɫɪɞ 50% 

ɔ 90%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ [4, 5]. ȾɌɖɒɑ ɛɜɔ Ɏɑɐɑ-

P 

ȴ 

A.N. Bakulev Scientifi c 

Center for  

Cardiovasc ular Surgery 

of the Mini stry of Health 

of the Russian  

Federation.  

Moscow, Russia.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (4):68-76       DOI:10.21569/2222-7415-2019-9-4-68-76            ʉʪʨʘʥʠʮʘ  70 
  

əɔɔ ɍɚɗɨəɧɡ ɝ ȴɉ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɞɌɖɔɡ, ɖɌɖ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɝ ɎəɟɞɜɔɎɑə-

əɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɔɘɑ-

ɪɥɔɡ Ɏɧɝɚɖɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ Ɏ ɚɢɑəɖɑ 

ɘɚɜɠɚ-ɠɟəɖɢɔɚəɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɚɜɏɌəɌɡ ɔ 

ɞɖɌəɫɡ [1 - 3].  

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɝɑɜɐɢɑ ɔ ɝɚɝɟɐɌɡ ɝɞɌ-

ɗɔ ɛɜɔɘɑəɫɞɨ ɘɑɞɚɐɧ ɜɌɐɔɚəɟɖɗɔɐəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ, ɚɞɗɔɣɔɞɑɗɨəɚɕ ɚɝɚɍɑəəɚɝɞɨɪ ɖɚɞɚɜɧɡ 

ɫɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɑəɔɫ ɠɟəɖɢɔɚəɌɗɨ-

əɧɡ ɔɓɚɍɜɌɒɑəɔɕ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɡ ɝɞɜɚɏɚ 

ɚɛɜɑɐɑɗɑəəɧɑ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɑ ɔ ɛɌɞɚɠɔɓɔɚɗɚ-

ɏɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ əɌ ɖɗɑɞɚɣəɚɘ ɟɜɚɎəɑ [6 - 9]. 

Ⱥɐəɔɘ ɔɓ ɞɌɖɔɡ ɘɑɞɚɐɚɎ ɏɔɍɜɔɐəɚɕ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɫɎɗɫɑɞɝɫ ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȻɉȾ), ɝɚɎɘɑɥɑəəɌɫ ɝ ȶȾ, ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ 18F-ɠɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɧ (18F-ɀȰȯ). Ȯ 

ɚɞɗɔɣɔɑ ɚɞ ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ, ȻɉȾ/ȶȾ ɝ 18F-ɀȰȯ ɛɚɓɎɚɗɫɑɞ ɚɐ-

əɚɘɚɘɑəɞəɚ ɚɢɑəɔɎɌɞɨ ɘɑɞɌɍɚɗɔɣɑɝɖɔɑ ɔ 

ɝɞɜɟɖɞɟɜəɧɑ ɔɓɘɑəɑəɔɫ [6].  

ɂɑɗɨ. 

ȴɓɟɣɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ 

ȻɉȾ/ȶȾ ɝ 18F-ɠɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɚɕ ɟ ɍɚɗɨəɧɡ 

ɝ ɔəɠɑɖɢɔɚəəɧɘ ɩəɐɚɖɌɜɐɔɞɚɘ əɌɞɔɎəɚɏɚ ɖɗɌ-

ɛɌəɌ (ȴɉȹȶ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɌəɌɗɔɓ Ɏɖɗɪɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɚɍɝɗɑɐɚɎɌ-

əɔɫ 15 ɍɚɗɨəɧɡ, ɖɚɞɚɜɧɘ ɎɧɛɚɗəɑəɌ ȻɉȾ/ȶȾ ɝ 

18F -ɀȰȯ Ɏ ȻɉȾ-ɢɑəɞɜɑ ɚɞɐɑɗɌ ɫɐɑɜəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ȹȸȴɂ ȽȽɁ ɔɘ. Ȭ.ȹ. ȭɌɖɟɗɑɎɌ. Ȯɝɑ ɛɌɢɔ-

ɑəɞɧ ɚɍɝɗɑɐɚɎɌɗɔɝɨ ɛɚ ɛɚɎɚɐɟ ɛɚɐɚɓɜɑəɔɫ əɌ 

ɔəɠɑɖɢɔɚəəɧɕ ɛɜɚɢɑɝɝ Ɏ ɝɑɜɐɢɑ: ȴɉ ȹȶ (n = 9), 

ȴɉ ɛɜɚɞɑɓɔɜɚɎɌəəɚɏɚ ɖɗɌɛɌəɌ (Ȼȶ) (n = 3), ȴɉ, 

ɌɝɝɚɢɔɔɜɚɎɌəəɧɕ ɝ ɔɘɛɗɌəɞɔɜɚɎɌəəɧɘ ɩɗɑɖ-

ɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɚɘ (n = 2), Ɍ ɞɌɖɒɑ ɔə-

ɠɑɖɢɔɪ ɛɜɚɞɑɓɌ ɏɜɟɐəɚɕ Ɍɚɜɞɧ (n = 1). ȬəɌɗɔ-

ɓɔɜɟɑɘɟɪ ɏɜɟɛɛɟ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗɔ 10 ɘɟɒɣɔə 

ɔ 5 ɒɑəɥɔə; ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 50+19 (15 ð84) 

ɏɚɐɌ.  

ȺɝəɚɎəɚɕ ɛɜɔɣɔəɚɕ ɚɍɜɌɥɑəɔɫ Ɏɝɑɡ ɍɚɗɨ-

əɧɡ ɫɎɗɫɗɔɝɨ ɒɌɗɚɍɧ əɌ ɩɛɔɓɚɐɧ ɗɔɡɚɜɌɐɖɔ ɝ 

ɛɚɐɦɑɘɌɘɔ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ ɐɚ 38-400Ƚ Ɏ ɞɑ-

ɣɑəɔɑ 6+8 (1âð30) ɘɑɝɫɢɑɎ. ȿ ɍɚɗɨɤɔəɝɞɎɌ ɛɌ-

ɢɔɑəɞɚɎ (80% (12/15)) ɐɌəəɧɑ ɩɛɔɓɚɐɧ ɔɘɑɗɔ 

ɜɑɢɔɐɔɎɔɜɟɪɥɔɕ ɡɌɜɌɖɞɑɜ ɔ ɞɜɑɍɚɎɌɗɔ ɛɜɚɎɑ-

ɐɑəɔɫ ɛɚɎɞɚɜəɧɡ ɖɟɜɝɚɎ ɌəɞɔɍɔɚɞɔɖɚɞɑɜɌɛɔɔ. 

Ȼɜɔ ɩɞɚɘ ɟ ɚɐəɚɏɚ ɍɚɗɨəɚɏɚ ɔɘɑɗɔɝɨ ɗɚɖɌɗɨəɧɑ 

ɛɜɔɓəɌɖɔ ɔəɠɑɖɢɔɔ ɗɚɒɌ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟ-

ɗɫɞɚɜɌ ð ɛɚɖɜɌɝəɑəɔɑ, ɍɚɗɨ, ɚɞɑɣəɚɝɞɨ, ɟ ɐɜɟɏɚ-

ɏɚ ð ɏəɚɕəɧɕ Ɍɜɞɜɔɞ ɗɑɎɚɏɚ ɛɗɑɣɑɎɚɏɚ ɝɟɝɞɌɎɌ. ȿ 

ɚɝɞɌɗɨəɧɡ 13 ɛɌɢɔɑəɞɚɎ ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌ-

ɞɟɜɧ ɞɑɗɌ ɖɗɔəɔɣɑɝɖɔ əɑ ɍɧɗɚ ɝɎɫɓɌəɚ ɝ ɣɑɞɖɚ 

ɗɚɖɌɗɔɓɚɎɌəəɧɘɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɔɗɔ ɔə-

ɠɑɖɢɔɚəəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ.  

ȿ Ɏɝɑɡ ɍɚɗɨəɧɡ əɌ ɘɚɘɑəɞ ȻɉȾ/ȶȾ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ ɔɘɑɗɔɝɨ ɜɑɓɟɗɨɞɌɞɧ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ 

ɔ ɣɜɑɝɛɔɥɑɎɚɐəɚɕ ɉɡɚȶȯ ð ɟ 100% (15/15) Ɏɧ-

ɫɎɗɑəɧ ɛɜɔɓəɌɖɔ ȴɉ ȹȶ ð Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟ-

ɣɌɑɎ ɝ əɌɗɔɣɔɑɘ ɎɑɏɑɞɌɢɔɕ (9/15) ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɧɘɔ ɜɌɓɘɑɜɌɘɔ ɚɞ 2 ɐɚ 7 ɘɘ, Ɍ ɟ ɐɎɚɔɡ 

ɍɚɗɨəɧɡ ð ɜɌɓɘɑɜɌɘɔ 15ɡ10 ɘɘ ɔ 8 ɘɘ d.  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɔɝɨ ɞɜɑɡɖɜɌɞ-

əɧɑ ɛɚɝɑɎɧ ɖɜɚɎɔ. ȿ 33% (5/15) ɛɚɗɟɣɑə ɛɚɗɚ-

ɒɔɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ ɛɚɝɑɎɚɎ: Enterococcus 

faecalis (n = 2), Staphylococcus aureus (n = 1), 

Staphylococcus epidermidis (n = 1), Streptococcus 

mitis (n = 1). ȿ ɚɝɞɌɗɨəɧɡ 67% (10/15) ɛɚɝɑɎɧ 

ɖɜɚɎɔ ɍɧɗɔ ɝɞɑɜɔɗɨəɧɘɔ.  

ȿ 80% (12/15) ɍɚɗɨəɧɡ, əɌɡɚɐɫɥɔɡɝɫ Ɏ 

ɛɜɚɢɑɝɝɑ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɚɕ ɞɑɜɌɛɔɔ, ȻɉȾ/ȶȾ 

ɚɍɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ Ɏ ɝɜɑɐəɑɘ əɌ 10-ɕ 

(3ð35) ɐɑəɨ ɚɞ əɌɣɌɗɌ ɗɑɣɑəɔɫ.  

Ȯɝɑɘ ɍɚɗɨəɧɘ ɌəɌɗɔɓɔɜɟɑɘɚɕ ɏɜɟɛɛɧ 

ɛɜɚɎɑɐɑəɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɣɑɜɑɓ 9+8 (1ð

28) ɐəɑɕ ɛɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ȻɉȾ/ȶȾ. ȽɚɏɗɌɝəɚ 

ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɘ ɐɌəəɧɘ (ɎɔɓɟɌɗɨəɌɫ ɚɢɑə-

ɖɌ ɔ ɜɑɓɟɗɨɞɌɞ ɛɚɝɑɎɌ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɏɚ ɘɌ-

ɞɑɜɔɌɗɌ) ɐɔɌɏəɚɓ ȴɉ ȹȶ ɛɚɐɞɎɑɜɒɐɑə ɟ 13/15 

(87%) ð ȴɉ ɘɔɞɜɌɗɨəɚɏɚ (n = 7), ɌɚɜɞɌɗɨəɚɏɚ (n = 

4) ɔ ɞɜɔɖɟɝɛɔɐɌɗɨəɚɏɚ (n = 2) ɖɗɌɛɌəɚɎ; ɔɝɖɗɪ-

ɣɑə ɟ 2/15 (13%) ɛɌɢɔɑəɞɚɎ Ɏ ɓɚəɑ ɘɔɞɜɌɗɨəɚɏɚ 

ɖɗɌɛɌəɌ.  

ȴɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔɝɨ əɌ ɏɔɍɜɔɐəɚɕ 

ɝɔɝɞɑɘɑ ȻɉȾ/ȶȾ çBiograph ð 64è True Point 

ɠɔɜɘɧ Siemens, ɝɚɝɞɚɫɥɑɕ ɔɓ Ɏɧɝɚɖɚɝɖɚɜɚɝɞ-

əɚɏɚ ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɚɏɚ ɞɚɘɚɏɜɌɠɌ ɝ 

ɞɜɌəɝɌɖɝɔɌɗɨəɧɘ ɜɌɓɜɑɤɑəɔɑɘ 4,2 ɘɘ ɔ 64-

ɝɜɑɓɚɎɚɏɚ ɝɛɔɜɌɗɨəɚɏɚ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɖɚɘɛɨɪ-

ɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ.  Ƚ ɢɑɗɨɪ ɟɘɑəɨɤɑəɔɫ ɠɔ-

ɓɔɚɗɚɏɔɣɑɝɖɚɏɚ əɌɖɚɛɗɑəɔɫ 18F-ɀȰȯ Ɏ ɘɔɚɖɌɜ-

ɐɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ Ɏɝɑ ɍɚɗɨəɧɑ ɝɚɍɗɪɐɌɗɔ 

ɝɞɜɚɏɟɪ ɍɑɓɟɏɗɑɎɚɐəɟɪ ɐɔɑɞɟ Ɏ ɞɑɣɑəɔɑ 48 ɣɌ-

ɝɚɎ ɝ ɛɑɜɔɚɐɚɘ ɏɚɗɚɐɌəɔɫ 15 ɣɌɝɚɎ ɔ ɍɚɗɑɑ. 

ȻɚɗəɌɫ ɍɗɚɖɔɜɚɎɖɌ əɌɖɚɛɗɑəɔɫ 18F-ɀȰȯ Ɏ ɘɔɚ-

ɖɌɜɐɑ ɍɧɗɌ ɐɚɝɞɔɏəɟɞɌ ɟ 13/15 (87%) ɍɚɗɨəɧɡ, ɟ 

2/15 ɛɌɢɔɑəɞɚɎ ɚɛɜɑɐɑɗɫɗɚɝɨ ɠɜɌɏɘɑəɞɌɜəɚɑ 

əɌɖɚɛɗɑəɔɑ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ, ɖɚɞɚɜɚɑ əɑ 

ɛɜɑɛɫɞɝɞɎɚɎɌɗɚ ɚɢɑəɖɑ ɓɚə ɔəɞɑɜɑɝɌ. 

ȽɖɌəɔɜɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ ɣɑɜɑɓ 90 ɘɔ-

əɟɞ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ 18F-ɀȰȯ 

(175 -200 ȸȭɖ) ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ Ɏ 

ɜɑɒɔɘɑ ɚɍɝɗɑɐɚɎɌəɔɫ çɎɝɑɏɚ ɞɑɗɌè ð ɚɞ ɟɜɚɎəɫ 

ɏɗɌɓəɔɢ ɐɚ ɟɜɚɎəɫ Ɏɑɜɡəɑɕ ɞɜɑɞɔ ɍɑɐɜɌ; ɝ ɛɚ-

ɝɗɑɐɚɎɌɞɑɗɨəɧɘ Ɏɧɛɚɗəɑəɔɑɘ ȶȾ- ɔ ȻɉȾ-

ɝɖɌəɔɜɚɎɌəɔɕ. ȭɚɗɑɑ ɛɚɐɜɚɍəɚ ɘɑɞɚɐɔɖɌ Ɏɧ-

ɛɚɗəɑəɔɫ ȻɉȾ/ȶȾ ɔɓɗɚɒɑəɌ Ɏ ɚɛɟɍɗɔɖɚɎɌəəɚɕ 

əɌɘɔ ɜɌəɑɑ ɝɞɌɞɨɑ [10]. ȴəɞɑɜɛɜɑɞɌɢɔɫ ɔɓɚɍɜɌ-

ɒɑəɔɕ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɎɔɓɟɌɗɨəɚ ɛɚ ɎɔɜɞɟɌɗɨ-

əɚɘɟ ɞɜɑɡɘɑɜəɚɘɟ ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɪ, Ɍ ɞɌɖɒɑ 

ɛɚ Ɏɝɑɘ ɞɜɑɘ ɞɔɛɌɘ ɔɓɚɍɜɌɒɑəɔɕ (ȶȾ, ȻɉȾ ɔ 

ɠɟɓɔɚəɔɜɚɎɌəəɚɘɟ) Ɏ ɞɜɑɡ ɛɜɚɑɖɢɔɫɡ. ȺɣɌɏɔ 

ɛɚɎɧɤɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ ɛɜɑɛɌɜɌɞɌ (ɏɔɛɑɜɘɑ-

ɞɌɍɚɗɔɓɘɌ), əɑ ɝɎɫɓɌəəɧɑ ɝ ɑɏɚ ɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɔɘ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ ɜɌɝɢɑəɔɎɌɗɔɝɨ ɖɌɖ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɑ.  

Ȱɗɫ Ɏɧɛɚɗəɑəɔɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɜɌɝɣɑɞɚɎ 
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ɔ ɛɚɝɞɜɚɑəɔɫ ɏɜɌɠɔɖɚɎ ɔɝɛɚɗɨɓɚɎɌɗɔ ɛɜɚɏɜɌɘ-

ɘɧ EXCEL ɔ SPSS Statistics. ȳəɌɣɑəɔɫ ɝɜɑɐəɔɡ 

ɛɚ ɏɜɟɛɛɌɘ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɌɖ ɝɜɑɐəɑɑ Ɍɜɔɠɘɑ-

ɞɔɣɑɝɖɚɑ Ñ ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ, 95% ɐɚɎɑ-

ɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ, ɖɚɞɚɜɧɕ ɟɣɔɞɧɎɌɑɞ ɚɍɦɑɘ 

ɘɌɗɚɕ Ɏɧɍɚɜɖɔ.  

ȼɑɓɟɗɨɞɌɞɧ. 

ȻɌɢɔɑəɞɧ ɌəɌɗɔɓɔɜɟɑɘɚɕ ɏɜɟɛɛɧ (n = 15), 

ɚɍɝɗɑɐɚɎɌəəɧɑ ɘɑɞɚɐɚɘ ȻɉȾ ɝ 18F-ɀȰȯ, ɝɚɏɗɌɝ-

əɚ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɘ ɐɌəəɧɘ ð ɎɔɓɟɌɗɨəɚɕ 

ɚɢɑəɖɑ ɔ ɛɚɝɑɎɌɘ ð ɍɧɗɔ ɜɌɝɛɜɑɐɑɗɑəɧ ɝɗɑɐɟ-

ɪɥɔɘ ɚɍɜɌɓɚɘ: 87% (13/15) ɝɚɝɞɌɎɔɗɔ ɏɜɟɛɛɟ ɝ 

ɛɚɐɞɎɑɜɒɐɑəəɧɘ ȴɉ ȹȶ. Ȯ ɏɜɟɛɛɟ ɝ ɔɝɖɗɪɣɑə-

əɧɘ ɐɔɌɏəɚɓɚɘ Ɏɚɤɗɚ 13% (2/15) ɍɚɗɨəɧɡ: ɟ 

ɚɐəɚɏɚ ɎɧɫɎɗɑə ɠɔɍɜɚɓ ɝɞɎɚɜɖɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɛɑɜɑəɑɝɑəəɚɏɚ ɩəɐɚɖɌɜɐɔɞɌ (əɑɌɖɞɔɎəɌɫ ɠɌɓɌ), 

ɟ ɐɜɟɏɚɏɚ ð ɎɧɜɌɒɑəəɧɕ ɖɌɗɨɢɔəɚɓ ɖɗɌɛɌəɌ ɍɑɓ 

ɛɜɔɓəɌɖɚɎ ɔəɠɔɢɔɜɚɎɌəɔɫ.  

Ȼɚɗɚɒɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ȻɉȾ/ȶȾ, ɝɎɔ-

ɐɑɞɑɗɨɝɞɎɚɎɌɎɤɔɑ ɚ əɌɗɔɣɔɔ ɔəɠɑɖɢɔɚəəɚɏɚ 

ɛɜɚɢɑɝɝɌ Ɏ ɓɚəɑ ȹȶ, ɛɚɗɟɣɑəɧ ɟ 31% (4/13) ɛɌ-

ɢɔɑəɞɚɎ ɝ ɛɚɐɞɎɑɜɒɐɑəəɧɘ ȴɉ: Ɏ ɓɚəɑ ɘɔɞ-

ɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɝ ɘɌɝɝɔɎəɚɕ ɎɑɏɑɞɌɢɔɑɕ ɜɌɓ-

ɘɑɜɌɘɔ 15ɡ10 ɘɘ (n = 1) (ɜɔɝ. 1), Ɏ ɓɚəɑ Ɍɚɜ-

ɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɝ əɌɗɔɣɔɑɘ ɢɔɜɖɟɗɫɜəɚɏɚ Ɍɍ-

ɝɢɑɝɝɌ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ (n = 2), Ɏ ɓɚəɑ ɞɜɔ-

ɖɟɝɛɔɐɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɟ ɛɌɢɔɑəɞɌ ɝ ɔəɠɔɢɔ-

ɜɚɎɌəəɧɘ ɔəɞɜɌɖɌɜɐɔɌɗɨəɧɘ ɩɗɑɖɞɜɚɐɚɘ Ɏ 

ɛɜɌɎɧɡ ɚɞɐɑɗɌɡ ɝɑɜɐɢɌ. Ȼɜɔ ɩɞɚɘ ɟ 75% (3/4) ɔɓ 

ɩɞɔɡ ɍɚɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɧ ȻɉȾ/ȶȾ ɛɚɓɎɚɗɔɗɔ əɑ 

ɞɚɗɨɖɚ ɛɚɐɞɎɑɜɐɔɞɨ əɌɗɔɣɔɑ ɎɧɜɌɒɑəəɚɏɚ Ɏɚɝ-

ɛɌɗɑəɔɫ Ɏ ɓɚəɑ ȹȶ, əɚ ɔ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɔə-

ɠɑɖɢɔɚəəɧɕ ɛɜɚɢɑɝɝ ɔəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ð Ɏ ɗɑɏ-

ɖɚɘ (n = 1), Ɏ ɗɑɏɖɚɘ ɔ ɛɚ ɡɚɐɟ ɩɖɝɞɜɌ- ɔ ɔəɞɜɌ-

ɖɌɜɐɔɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɩɗɑɖɞɜɚɐɚɎ (n = 1), Ɏ ɓɚəɑ 

ɛɜɚɞɑɓɌ Ɏɚɝɡɚɐɫɥɑɕ Ɍɚɜɞɧ (n = 1). 

ȿ ɚɝɞɌɗɨəɧɡ 69% (9/13) ɍɚɗɨəɧɡ ɝ ɛɚɐ-

ɞɎɑɜɒɐɑəəɧɘ ȴɉ ɛɚɗɟɣɑəɧ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨ-

əɧɑ ɜɑɓɟɗɨɞɌɞɧ ȻɉȾ/ȶȾ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɟ 56% 

(5/9) ɔɓ ɩɞɔɡ ɛɌɢɔɑəɞɚɎ ɜɑɓɟɗɨɞɌɞɧ ȻɉȾ/ȶȾ 

ɛɚɓɎɚɗɔɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɔəɠɑɖɢɔɚəəɧɕ 

ɛɜɚɢɑɝɝ ɔəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ð Ɏ ɓɚəɑ ɛɜɚɞɑɓɚɎ 

ɌɚɜɞɌɗɨəɧɡ ɖɗɌɛɌəɚɎ (n = 2), Ɏ ɗɑɏɖɚɘ ɔ ɛɚ ɡɚɐɟ 

ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɌ ð Ɏ ɗɚɒɑ ɔ əɌ ɛɜɚ-

ɞɫɒɑəɔɔ Ɏɝɑɡ ɚɞɐɑɗɚɎ ɩɗɑɖɞɜɚɐɚɎ (n = 1), Ɏ ɗɑɏ-

ɖɚɘ ɔ Ɏ ɛɚɫɝəɔɣəɚɘ ɛɚɓɎɚəɖɑ (ɝɛɚəɐɔɗɚɐɔɝɢɔɞ) 

(n = 1) (ɜɔɝ. 2), Ɏ ɏɜɟɐɔəɑ (ɚɝɞɑɚɘɔɑɗɔɞ) ɔ Ɏ ɚɍ-

ɜɌɓɚɎɌəɔɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɛɜɌɎɚɕ ɚɖɚɗɚɖɗɪɣɔɣ 

 

ȼɔɝ. 1  (Fig. 1) 

ȼɔɝ. 1.      Ȼɜɔɘɑɜ ɔɝɞɔəəɚ-ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ȻɉȾ/ȶȾ. 

ȽɗɑɎɌ əɌɛɜɌɎɚ ɌɖɝɔɌɗɨəɧɑ ɛɜɚɑɖɢɔɔ ȶȾ, ȻɉȾ ɔ ɠɟɓɔɚəɔɜɚɎɌəəɚɏɚ ȻɉȾ/ȶȾ ɔɓɚɍɜɌɒɑəɔɕ. 

ȻɌɢɔɑəɞɖɌ ȸ., 21 ɏɚɐ, ɚɍɝɗɑɐɚɎɌəɌ ɛɚ ɛɚɎɚɐɟ ɔəɠɑɖɢɔɚəəɚɏɚ ɩəɐɚɖɌɜɐɔɞɌ əɌɞɔɎəɚɏɚ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ: 

ɛɚɐɦɑɘɧ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ ɐɚ 39,90Ƚ Ɏ ɞɑɣɑəɔɑ ɘɑɝɫɢɌ, ɛɚ ɐɌəəɧɘ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɔ ɣɜɑɝɛɔɥɑɎɚɐəɚɕ 

ɉɡɚȶȯ ð ɎɑɏɑɞɌɢɔɫ ɟ ɚɝəɚɎɌəɔɫ ɓɌɐəɑɕ ɝɞɎɚɜɖɔ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ (15ɡ10 ɘɘ), ɛɚɝɑɎɧ ɖɜɚɎɔ ɝɞɑɜɔɗɨəɧɑ, Ɏ 

ɛɜɚɢɑɝɝɑ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɚɕ ɞɑɜɌɛɔɔ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȻɉȾ/ȶȾ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ əɌɖɚɛɗɑəɔɑ 18F-ɀȰȯ (ɖɜɌɝ-

əɧɕ ɖɜɟɏ) ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɚɍɗɌɝɞɔ ɓɌɐəɑɕ ɝɞɎɚɜɖɔ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɎɑɏɑɞɌɢɔɔ (ɖɜɌɝəɧɑ 

ɝɞɜɑɗɖɔ). 

Fig. 1.   Example of a true positive PET/CT result.  

From left to right, axial projections of CT, PET and fused PET/CT images.  

Patient M., 21 y.o., underwent examination for infectious endocarditis of the native mitral valve: fever of unknown 

origin up to 3 9.90Ƚ during one month, during antibiotic therapy, negative blood cultures, transthoracic and 

transesophageal echocardiography showed vegetation at the posterior cusp of the mitral valve (15x10 mm). 

PET/CT results showed abnormal 18F -FDG uptake (red circle ) in the region of the posterior cusp of the mitral 

valve corresponding to vegetation (red arrows).  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      Ȼɜɔɘɑɜ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ȻɉȾ/ȶȾ.  

Ȭ -  ɝɗɑɎɌ əɌɛɜɌɎɚ ɌɖɝɔɌɗɨəɧɑ ɛɜɚɑɖɢɔɔ ɠɟɓɔɚəɔɜɚɎɌəəɚɏɚ ȻɉȾ/ȶȾ ɔ ȻɉȾ ɔɓɚɍɜɌɒɑəɔɕ; ȭ - ɝɗɑɎɌ əɌɛɜɌɎɚ 

ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ ɠɟɓɔɚəɔɜɚɎɌəəɚɏɚ ȻɉȾ/ȶȾ ɔɓɚɍɜɌɒɑəɔɫ, ɖɚɜɚəɌɜəɧɑ ɛɜɚɑɖɢɔɔ ȻɉȾ ɔ ȶȾ ɔɓɚɍɜɌɒɑ-

əɔɕ. 

ȻɌɢɔɑəɞ ȶ., 63 ɏɚɐɌ, ɚɍɝɗɑɐɚɎɌə ɛɚ ɛɚɎɚɐɟ ɔəɠɑɖɢɔɚəəɚɏɚ ɩəɐɚɖɌɜɐɔɞɌ əɌɞɔɎəɚɏɚ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ: 

ɛɚɐɦɑɘɧ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ ɐɚ 38,60Ƚ Ɏ ɞɑɣɑəɔɑ 3 əɑɐɑɗɨ; ɛɚ ɐɌəəɧɘ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɔ ɣɜɑɝɛɔɥɑɎɚɐəɚɕ 

ɉɡɚȶȯ ð ɛɚ ɝɎɚɍɚɐəɚɘɟ ɖɜɌɪ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɚɞɘɑɣɑəɧ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɩɡɚ-ɝɔɏəɌɗɧ, ɝ Ɏɚɓɘɚɒəɚɕ ɐɑ-

ɝɞɜɟɖɢɔɑɕ ɖɜɌɫ ɝɞɎɚɜɚɖ, ɝ ɛɜɔɓəɌɖɌɘɔ ɜɑɏɟɜɏɔɞɌɢɔɔ 3 ɝɞɑɛɑəɔ; ɛɚɝɑɎɧ ɖɜɚɎɔ ɝɞɑɜɔɗɨəɧɑ, Ɏ ɛɜɚɢɑɝɝɑ Ɍəɞɔ-

ɍɌɖɞɑɜɔɌɗɨəɚɕ ɞɑɜɌɛɔɔ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȻɉȾ/ȶȾ (Ȭ) Ɏ ɚɍɗɌɝɞɔ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ əɌɖɚɛɗɑəɔɑ 18F-ɀȰȯ Ɏ 

ɛɜɑɐɑɗɌɡ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ əɚɜɘɧ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɚɣɌɏɚɎɚɏɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɏɔɛɑɜɘɑɞɌɍɚɗɔɓɘɌ (ɒɑɗɞɧɕ 

ɖɜɟɏ). Ⱦɑɘ əɑ ɘɑəɑɑ, Ɏɧɛɚɗəɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɜɑɒɔɘɑ ɚɍɝɗɑɐɚɎɌəɔɫ çɎɝɑ ɞɑɗɚè ɛɚɓɎɚɗɔɗɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ 

(Ȭ) ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɛɜɌɎɚɘ ɗɑɏɖɚɘ ɔ  (ȭ) ɎɧɜɌɒɑəəɧɕ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ Ɏ ɓɚəɑ ɐɑɝɞɜɟɖ-

ɢɔɔ ɝɘɑɒəɧɡ ɚɞɐɑɗɚɎ L2-L3 ɛɚɓɎɚəɖɚɎ (ɛɜɔɓəɌɖɔ ɝɛɚəɐɔɗɚɐɔɝɢɔɞɌ) ɔ Ɏ ɛɜɔɗɑɒɌɥɔɡ ɛɌɜɌɎɑɜɞɑɍɜɌɗɨəɧɡ 

ɘɫɏɖɔɡ ɞɖɌəɫɡ ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɚɣɌɏɔ ɏɔɛɑɜɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɝɗɔɎəɚɏɚ ɞɔɛɌ.  

Fig. 1.   Example of a false negative PET/CT result.  

(A) from left to right axial projections  of fused PET/CT an d PET images . (B) from left to right axial projection of 

fused PET/CT images, coronary projections of PET and CT images.  

Patient K., 63y.o., underwent examination for infectious endocarditis of the native aortic valve: fever of unknown 

origin up  to 38.60C  during 3 weeks; transth oracic and transesophageal echocardiography showed additional echo 

signals along the free edge of the aortic valve, with possible destruction of the leaflet edge, with grade 3 regurgit a-

tion; negative blood cultures; during antibioti c the rapy. PET/CT results showed (A) no abnormal 18F -FDG uptake 

in the area of the aortic valve (yellow circle). Nevertheless, the òwhole bodyó examination revealed (A) inflammation 

in the right lung and (B) severe inflammation in the destruction zone of a djacent segments of L2 -L3 vertebrae 

(signs of spondylodiscitis) as well as in the adjacent paravertebral soft tissues ð extensive high intensity 18F -FDG 

avid foci are detected.  
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əɚɕ ɚɍɗɌɝɞɔ (n = 1). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ ɟ 62% 

(8/13) ɝ ɛɚɐɞɎɑɜɒɐɑəəɧɘ ȴɉ ȹȶ ɍɧɗɌ ɚɢɑəɑəɌ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɔəɠɑɖɢɔɚəəɚɏɚ ɛɜɚɢɑɝɝɌ. 

ȿ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ, ɚɍɝɗɑɐɚɎɌəəɚɏɚ ɛɚ ɛɚ-

Ɏɚɐɟ ɗɔɡɚɜɌɐɖɔ əɑɫɝəɚɏɚ ɏɑəɑɓɌ ɝ ɛɚɐɦɑɘɌɘɔ 

ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ ɐɚ 400Ƚ, ɣɑɜɑɓ 23 ɏɚɐɌ ɛɚɝɗɑ 

ɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɛɚɝɑɎɧ 

ɖɜɚɎɔ ɍɧɗɔ ɝɞɑɜɔɗɨəɧɘɔ. Ȼɚ ɐɌəəɧɘ ɣɜɑɝɛɔ-

ɥɑɎɚɐəɚɕ ɉɡɚȶȯ əɌ ɛɜɚɞɑɓɑ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌ-

əɌ ɎɧɫɎɗɑəɧ ɎɑɏɑɞɌɢɔɔ ɔ Ɍɍɝɢɑɝɝ, əɌɞɔɎəɧɕ 

ɘɔɞɜɌɗɨəɧɕ ɖɗɌɛɌə ð ɝ əɌɗɔɣɔɑɘ ɚɣɌɏɌ ɖɌɗɨɢɔɫ 

ɔ ɎɧɜɌɒɑəəɚɏɚ ɘɔɖɝɚɘɌɞɚɓɌ ɝɞɎɚɜɚɖ. ȼɑɓɟɗɨɞɌ-

ɞɧ ȻɉȾ/ȶȾ ɛɚɓɎɚɗɔɗɔ ɖɚɜɜɑɖɞəɚ ɛɚɐɞɎɑɜɐɔɞɨ 

əɌɗɔɣɔɑ ɔəɠɑɖɢɔɚəəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɓɚəɑ ɛɜɚɞɑ-

ɓɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, Ɍ ɞɌɖɒɑ ɐɔɌɏəɚɝɞɔɜɚ-

ɎɌɞɨ Ɍɍɝɢɑɝɝ Ɏ ɝɑɗɑɓɑəɖɑ. ȶɜɚɘɑ ɞɚɏɚ, ɚɛɜɑɐɑɗɫ-

ɗɚɝɨ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ əɌɖɚɛɗɑəɔɑ 18F-ɀȰȯ Ɏ ɓɚəɑ 

əɌɞɔɎəɚɏɚ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɝ ɘɌɝɝɔɎəɧɘ 

ɚɣɌɏɚɘ ɖɌɗɨɢɔɫ. Ȼɜɔɣɑɘ ɟɖɌɓɌəəɚɑ əɌɖɚɛɗɑəɔɑ 

ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ ɝɚɡɜɌəɫɗɚɝɨ ɖɌɖ əɌ ɔɓɚɍ-

ɜɌɒɑəɔɫɡ ɝ ɖɚɜɜɑɖɢɔɑɕ ɌɞɞɑəɟɌɢɔɔ, ɞɌɖ ɔ ɍɑɓ 

əɑɑ ð ɞ.ɑ. ɔɝɖɗɪɣɑə ɌɞɞɑəɟɌɢɔɚəəɧɕ ɌɜɞɑɠɌɖɞ. 

ȺɐəɌɖɚ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ ɛɜɔɓəɌɖɚɎ ɔəɠɔɢɔ-

ɜɚɎɌəɔɫ əɌɞɔɎəɚɏɚ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɎɧɫɎ-

ɗɑəɚ əɑ ɍɧɗɚ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɌəəɧɕ ɜɑɓɟɗɨɞɌɞ 

ɘɧ ɜɌɝɢɑəɔɗɔ ɖɌɖ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɕ. ȺɐəɌ-

ɖɚ ɎɧɫɎɗɑəəɧɑ ɛɜɔ ȻɉȾ/ȶȾ ɔɓɘɑəɑəɔɫ Ɏ ɓɚəɑ 

ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɍɧɗɔ ɟɣɞɑəɧ ɛɜɔ ɛɗɌəɔ-

ɜɚɎɌəɔɔ ɐɌɗɨəɑɕɤɑɕ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɌ 

(əɌɓəɌɣɑəɔɔ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɚɕ ɞɑɜɌɛɔɔ). 

Ȱɜɟɏɚɘɟ ɛɌɢɔɑəɞɟ ɛɜɚɞɑɓɔɜɚɎɌəɔɑ ɖɗɌɛɌ-

əɌ ɛɜɚɎɚɐɔɗɚɝɨ ɝ ɢɑɗɨɪ ɖɚɜɜɑɖɢɔɔ ɘɔɞɜɌɗɨəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ð ɛɚ ɐɌəəɧɘ ɉɡɚȶȯ ɚɛɜɑɐɑɗɫ-

ɗɌɝɨ ɛɑɜɠɚɜɌɢɔɫ ɓɌɐəɑɕ ɝɞɎɚɜɖɔ ɔ ɢɑəɞɜɌɗɨəɌɫ 

ɜɑɏɟɜɏɔɞɌɢɔɫ ɓɌ ɝɣɑɞ ɖɜɌɑɎɚɕ ɐɑɝɞɜɟɖɢɔɔ ɛɑ-

ɜɑɐəɑɕ ɝɞɎɚɜɖɔ. ȻɌɢɔɑəɞɟ ɎɧɝɞɌɎɗɑə ɐɔɌɏəɚɓ 

ȴɉ Ɏ əɑɌɖɞɔɎəɚɕ ɠɌɓɑ. Ȼɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ Ɏ 

ɓɚəɑ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

əɌɖɚɛɗɑəɔɫ 18F-ɀȰȯ əɑ ɚɛɜɑɐɑɗɫɗɚɝɨ, ɜɑɓɟɗɨɞɌɞ 

ɜɌɝɢɑəɑə ɖɌɖ ɔɝɞɔəəɚ ɚɞɜɔɢɌɞɑɗɨəɧɕ. 

Ȯ ɓɌɖɗɪɣɑəɔɑ ɛɜɚɎɑɐɑə ɌəɌɗɔɓ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ȻɉȾ/ȶȾ ɝ 18F-ɀȰȯ: ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ ɘɑɞɚ-

ɐɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔəɠɑɖɢɔɚəəɚɏɚ ɩəɐɚɖɌɜɐɔɞɌ 

əɌɞɔɎəɚɏɚ ɖɗɌɛɌəɌ ɝɚɝɞɌɎɔɗɔ 31%, 50% ɔ 33% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ; ɛɚɗɚɒɔɞɑɗɨəɌɫ ɔ ɚɞɜɔɢɌɞɑɗɨ-

əɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ð 80% ɔ 10%. 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚ ɔɓɟɣɑəɔɪ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ȻɉȾ/ȶȾ ɝ 18F-ɀȰȯ 

ɟ ɍɚɗɨəɧɡ ɝ ȴɉ ȹȶ ɫɎɗɫɑɞɝɫ ɛɑɜɎɧɘ Ɏ əɌɤɑɕ 

ɝɞɜɌəɑ. Ȯ ɓɌɜɟɍɑɒəɧɡ ɛɟɍɗɔɖɌɢɔɫɡ ɛɚɝɗɑɐəɔɡ 

ɗɑɞ ɛɚɫɎɔɗɔɝɨ ɐɌəəɧɑ ɚ Ɏɚɓɘɚɒəɚɝɞɫɡ ɘɑɞɚɐɌ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɔəɠɑɖɢɔɚəəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɝɑɜɐɢɑ 

ɔ ɝɚɝɟɐɌɡ ð ɛɚɗɟɣɑəɧ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɔɑ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ȻɉȾ/ȶȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ȴɉ Ȼȶ ɔ ɔəɠɑɖɢɔɑɕ, ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɝ ɔɘ-

ɛɗɌəɞɔɜɚɎɌəəɧɘɔ Ɏəɟɞɜɔɝɑɜɐɑɣəɧɘɔ ɟɝɞɜɚɕ-

ɝɞɎɌɘɔ. ȾɌɖ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɘɑɞɌ-ɌəɌɗɔɓɌ 2017 

ɏ. Mahmood ɔ ɝɚɌɎɞ., ɛɜɚɌəɌɗɔɓɔɜɚɎɌɎɤɔɡ 13 

əɌɔɍɚɗɑɑ ɌɖɞɟɌɗɨəɧɡ ɝɞɌɞɑɕ, ɝɟɘɘɌɜəɧɑ ɛɚɖɌ-

ɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ 

ȻɉȾ/ȶȾ ɝɚɝɞɌɎɔɗɔ 77% ɔ 78% ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

[9]. ȹɌ ɚɝəɚɎɌəɔɔ əɌɖɚɛɗɑəəɚɏɚ ɚɛɧɞɌ ɏɜɟɛɛɌ 

ɩɖɝɛɑɜɞɚɎ ȱɎɜɚɛɑɕɝɖɚɏɚ ɚɍɥɑɝɞɎɌ ɖɌɜɐɔɚɗɚɏɚɎ 

Ɏ ɛɚɝɗɑɐəɔɡ ɜɑɖɚɘɑəɐɌɢɔɫɡ 2015 ɏ. ɛɚ Ɏɑɐɑəɔɪ 

ɍɚɗɨəɧɡ ɝ ȴɉ ɎɖɗɪɣɔɗɌ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ əɌɖɚɛ-

ɗɑəɔɑ 18F-ɀȰȯ Ɏ ɓɚəɑ Ȼȶ ɔɗɔ ɛɚ ɡɚɐɟ ɔɘɛɗɌə-

ɞɔɜɚɎɌəəɧɡ Ɏəɟɞɜɔɝɑɜɐɑɣəɧɡ ɟɝɞɜɚɕɝɞɎ Ɏ ɖɌ-

ɣɑɝɞɎɑ çɍɚɗɨɤɚɏɚè ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɖɜɔɞɑɜɔɫ 

[2]. ȺɐəɌɖɚ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȴɉ ȹȶ ɜɚɗɨ ȻɉȾ/ȶȾ 

əɑ ɝɞɚɗɨ ɚɐəɚɓəɌɣəɌ ɔ ɞɜɑɍɟɑɞ ɐɑɞɌɗɨəɚɏɚ ɔɓɟ-

ɣɑəɔɫ.  

Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɔɝɞɔəəɚ-

ɛɚɗɚɒɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ȻɉȾ/ȶȾ ɛɚɗɟɣɑəɧ 

ɞɚɗɨɖɚ ɟ 31% (4/13) ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɞɎɑɜɒɐɑə-

əɧɘ ȴɉ ȹȶ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Kouijzer ɔ ɝɚɌɎɞ. 

ɛɚɗɟɣɑə ɌəɌɗɚɏɔɣəɧɕ ɜɑɓɟɗɨɞɌɞ ð 30% (3/10) 

[11]. Ȱɜɟɏɔɑ ɌɎɞɚɜɧ, ɛɜɚɌəɌɗɔɓɔɜɚɎɌɎɤɔɑ 

ɘɑəɨɤɔɑ ɛɚ ɖɚɗɔɣɑɝɞɎɟ ɏɜɟɛɛɧ ɍɚɗɨəɧɡ, ɛɚɗɟ-

ɣɔɗɔ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɜɌɖɞɔ-

ɣɑɝɖɔ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ð 100% (6/6), 86% (6/7), ɔ 

100% (7/7) [12 - 14].  

ȻɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɔ ȻɉȾ/ȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȴɉ ȹȶ Ɏ 

əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ (n = 15) ɝɚɝɞɌɎɔɗɔ 

31% ɔ 50%. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ de Camargo ɔ ɝɚ-

ɌɎɞ. 2019 ɏ., ɛɜɚɌəɌɗɔɓɔɜɚɎɌɎɤɔɡ əɌɔɍɚɗɑɑ 

ɖɜɟɛəɟɪ ɏɜɟɛɛɟ ɍɚɗɨəɧɡ ɝ ȴɉ ȹȶ (n = 115) ɝɚ-

ɚɞɎɑɞɝɞɎɟɪɥɔɑ ɛɚɖɌɓɌɞɑɗɔ ɝɚɝɞɌɎɔɗɔ 22% ɔ 

100% [15]. Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɑɐɔə-

ɝɞɎɑəəɧɕ ɜɑɓɟɗɨɞɌɞ, ɜɌɝɢɑəɑəəɧɕ ɖɌɖ ɗɚɒəɚ-

ɛɚɗɚɒɔɞɑɗɨəɧɕ, ɠɚɜɘɌɗɨəɚ əɑ ɍɧɗ ɛɚɐɞɎɑɜ-

ɒɐɑə (ɚɝəɚɎɧɎɌɗɝɫ ɞɚɗɨɖɚ əɌ ɐɌəəɧɡ ɎɔɓɟɌɗɨ-

əɚɕ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ ɚɢɑəɖɑ). ɉɞɚ ɚɍɦɫɝəɫɑɞ 

ɝɟɥɑɝɞɎɑəəɧɑ ɜɌɓɗɔɣɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɔ Ɏ ɟɖɌɓɌəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ.  

Ȯɧɝɚɖɟɪ ɣɌɝɞɚɞɟ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ȻɉȾ/ȶȾ Ɏ ɓɚəɑ ȹȶ ɛɜɔ ȴɉ ɍɚɗɨɤɔə-

ɝɞɎɚ ɌɎɞɚɜɚɎ ɝɎɫɓɧɎɌɑɞ ɝ ɜɫɐɚɘ ɠɌɖɞɚɜɚɎ.  Ȯ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ əɌɖɚɛɗɑəɔɑ 18F-ɀȰȯ ɓɌɎɔɝɔɞ ɚɞ 

ɜɌɓɘɑɜɚɎ ɎɑɏɑɞɌɢɔɔ [12 - 17]. Ȯ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɗɟɣɌɑɎ ɛɜɔ ȴɉ əɌ ɝɞɎɚɜɖɌɡ ȹȶ ɔɘɑɪɞɝɫ ɘɑɗ-

ɖɔɑ ɎɑɏɑɞɌɢɔɔ, ɖɌɖ ɛɜɌɎɔɗɚ, ɜɌɓɘɑɜɌɘɔ ɘɑəɑɑ 

10 ɘɘ. ȶɜɚɘɑ ɞɚɏɚ, ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ Ɏɧɝɚɖɟɪ 

ɛɚɐɎɔɒəɚɝɞɨ ɝɞɎɚɜɚɖ ɖɗɌɛɌəɌ, ɖɚɞɚɜɌɫ ɛɜɔɎɚ-

ɐɔɞ ɖ ɝəɔɒɑəɔɪ ɣɑɞɖɚɝɞɔ ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɫ ɔ, 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɓɌəɔɒɑəɔɪ ɠɌɖɞɔɣɑɝɖɚɕ ɔə-

ɞɑəɝɔɎəɚɝɞɔ əɌɖɚɛɗɑəɔɫ 18F-ɀȰȯ Ɏ ɓɚəɑ ɔəɞɑ-

ɜɑɝɌ [13]. Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟ 2/4 

ɍɚɗɨəɧɡ ɝ ɔɝɞɔəəɚ ɛɚɗɚɒɔɞɑɗɨəɧɘɔ ɜɑɓɟɗɨɞɌ-

ɞɌɘɔ ȻɉȾ/ȶȾ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ əɌɖɚɛɗɑəɔɑ 18F-

ɀȰȯ ɚɛɜɑɐɑɗɫɗɚɝɨ Ɏ ɓɚəɑ ɘɌɝɝɔɎəɚɕ ɎɑɏɑɞɌɢɔɔ 

(15ɡ10 ɘɘ), Ɍ ɞɌɖɒɑ Ɏ ɓɚəɑ ɞɜɔɖɟɝɛɔɐɌɗɨəɚɏɚ 

ɖɗɌɛɌəɌ ɝ ɛɚɐɛɌɫəəɚɕ ɝɞɎɚɜɖɚɕ ɖ ɔəɠɔɢɔɜɚ-

ɎɌəəɚɘɟ ɩɗɑɖɞɜɚɐɟ. ȾɚɏɐɌ ɖɌɖ ɟ ɍɚɗɨəɧɡ ɝ ɗɚɒ-

əɚɚɞɜɔɢɌɞɑɗɨəɧɘɔ ɜɑɓɟɗɨɞɌɞɌɘɔ ȻɉȾ/ȶȾ ɜɌɓ-

ɘɑɜɧ ɎɑɏɑɞɌɢɔɕ ɛɚ ɐɌəəɧɘ ɉɡɚȶȯ ɔ ɎɔɓɟɌɗɨəɚɕ 

ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ ɚɢɑəɖɔ ɝɚɝɞɌɎɗɫɗɔ ɚɞ 2 ɐɚ 
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7 ɘɘ d.  

Ȼɜɔəɢɔɛ ɐɔɌɏəɚɝɞɔɖɔ ɔəɠɑɖɢɔɚəəɧɡ 

ɛɜɚɢɑɝɝɚɎ ɘɑɞɚɐɚɘ ȻɉȾ/ȶȾ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ Ɍɖ-

ɞɔɎəɚɘ əɌɖɚɛɗɑəɔɔ 18F-ɀȰȯ ɖɗɑɞɖɌɘɔ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɚɏɚ ɚɞɎɑɞɌ ð ɛɚɗɔɘɚɜɠəɚɫɐɑɜəɧɘɔ ɗɑɕ-

ɖɚɢɔɞɌɘɔ (ɏɜɌəɟɗɚɢɔɞɌɘɔ ɔ ɘɌɖɜɚɠɌɏɌɘɔ), ɖɚ-

ɞɚɜɧɑ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ Ɏɧɝɚɖɔɘ ɟɜɚɎəɑɘ ɏɗɔ-

ɖɚɗɔɓɌ [7, 9]. Ȼɚɩɞɚɘɟ ɔəɞɑəɝɔɎəɚɝɞɨ əɌɖɚɛɗɑ-

əɔɫ 18F-ɀȰȯ ɚɛɜɑɐɑɗɫɑɞɝɫ ɎɧɜɌɒɑəəɚɝɞɨɪ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ. Ȯɚ Ɏɝɑɡ ɔɝɝɗɑɐɚɎɌ-

əɔɫɡ ɌɎɞɚɜɧ ɚɞɘɑɣɌɪɞ ɓəɌɣɔɞɑɗɨəɚ ɍɚɗɑɑ Ɏɧɝɚ-

ɖɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ȻɉȾ/ȶȾ ɝ 18F-

ɀȰȯ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȴɉ Ȼȶ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȴɉ 

ȹȶ [12 - 17]. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ c əɌɔɍɚɗɨɤɑɕ 

ɏɜɟɛɛɚɕ ɍɚɗɨəɧɡ (188 ɝ Ȼȶ ɔ 115 ɝ ȹȶ) ɌɎɞɚɜɧ 

ɎɛɑɜɎɧɑ ɔɓɟɣɔɗɔ ɜɌɓɗɔɣɔɫ ɔəɠɑɖɢɔɚəəɧɡ ɛɜɚ-

ɢɑɝɝɚɎ ɛɜɔ ȴɉ ȹȶ ɔ Ȼȶ əɌ ɖɗɑɞɚɣəɚɘ ɟɜɚɎəɑ ɔ 

ɔɡ Ɏɗɔɫəɔɑ əɌ əɌɖɚɛɗɑəɔɑ 18F-ɀȰȯ [16]. ȴɝɝɗɑ-

ɐɚɎɌɞɑɗɔ ɝɚɚɍɥɌɪɞ ɚ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɖɚəɢɑə-

ɞɜɌɢɔɔ ɛɚɗɔɘɚɜɠəɚɫɐɑɜəɧɡ ɖɗɑɞɚɖ ɔ ɘɑəɑɑ 

ɎɧɜɌɒɑəəɧɡ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɫɡ ɛɜɔ ȴɉ 

Ȼȶ, ɣɞɚ Ɏɑɐɑɞ ɖ ɌɖɞɔɎəɚɘɟ əɌɖɚɛɗɑəɔɪ 18F-

ɀȰȯ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ. ȾɚɏɐɌ ɖɌɖ ɛɜɔ ȴɉ ȹȶ ɏɔ-

ɝɞɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɛɜɚɞɔɎɚɛɚɗɚɒəɌ ð ɚɞɘɑ-

ɣɌɑɞɝɫ ɛɜɑɚɍɗɌɐɌəɔɑ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ, 

ɖɚɞɚɜɧɑ ɝɗɌɍɚ əɌɖɌɛɗɔɎɌɪɞ 18F-ɀȰȯ. ȶɜɚɘɑ 

ɞɚɏɚ, əɌ Ȼȶ ɍɌɖɞɑɜɔɔ ɚɍɜɌɓɟɪɞ ɍɔɚɛɗɑəɖɔ, ɖɚ-

ɞɚɜɧɑ ɎɧɓɧɎɌɪɞ ɎɚɝɛɌɗɔɞɑɗɨəɟɪ ɜɑɌɖɢɔɪ əɌ 

ɏɜɌəɔɢɑ ɘɑɒɐɟ Ȼȶ ɔ ɩəɐɚɖɌɜɐɚɘ, ɣɞɚ ɞɌɖɒɑ 

Ɏɑɐɑɞ ɖ ɍɚɗɨɤɑɕ ɎɧɜɌɒɑəəɚɝɞɔ, Ɍ ɞɌɖɒɑ ɛɗɚ-

ɥɌɐɔ ɔɓɘɑəɑəɔɕ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȴɉ ȹȶ [14, 

15, 17]. ȾɌɖ Ɏ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟ ɐɎɟɡ 

ɍɚɗɨəɧɡ ɝ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɘɔ ɜɑɓɟɗɨɞɌɞɌɘɔ 

ȻɉȾ/ȶȾ Ɏ ɓɚəɑ ȴɉ ȹȶ, ɖɚɜɜɑɖɞəɚ ɐɔɌɏəɚɝɞɔɜɚ-

ɎɌəɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ əɌɖɚɛɗɑəɔɑ 18F-ɀȰȯ Ɏ 

ɓɚəɑ Ȼȶ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɑɑ ɚ əɌɗɔɣɔɔ ȴɉ. 

Ȼɜɔ ȴɉ ȹȶ Ɏ ɌɖɞɔɎəɚɕ ɠɌɓɑ ɝ ɐɑɝɞɜɟɖɢɔ-

ɑɕ ɝɞɜɟɖɞɟɜ ɖɗɌɛɌəɌ 18F-ɀȰȯ ɡɚɜɚɤɚ əɌɖɌɛɗɔ-

ɎɌɑɞɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɎɧɜɌɒɑəəɚɕ ɎɚɝɛɌɗɔɞɑɗɨ-

əɚɕ ɜɑɌɖɢɔɔ, ɞɚɏɐɌ ɖɌɖ Ɏ ɛɚɐɚɝɞɜɚɕ ɡɜɚəɔɣɑ-

ɝɖɚɕ ɠɌɓɑ ȴɉ ȹȶ ɗɑɕɖɚɢɔɞɌɜəɧɕ ɚɞɎɑɞ ɘɑəɑɑ 

ɎɧɜɌɒɑə, ɚɝɚɍɑəəɚ ɛɜɔ ɖɌɗɨɢɔɠɔɖɌɢɔɔ Ɏɑɏɑ-

ɞɌɢɔɕ [14, 16]. ȿ 1/4 ɍɚɗɨəɧɡ ɝ ȴȻ ɜɑɓɟɗɨɞɌɞɌ-

ɘɔ ȻɉȾ/ȶȾ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ əɌɖɚɛɗɑəɔɑ ȼɀȻ 

ɚɛɜɑɐɑɗɫɗɚɝɨ əɑ ɞɚɗɨɖɚ Ɏ ɓɚəɑ ɖɗɌɛɌəɌ, əɚ ɔ ɛɌ-

ɜɌɛɜɚɞɑɓəɚɕ ɚɍɗɌɝɞɔ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɝɐɑɗɌɞɨ 

ɛɜɑɐɛɚɗɚɒɑəɔɑ ɚ əɌɗɔɣɔɔ ɛɌɜɌɛɜɚɞɑɓəɚɏɚ Ɍɍ-

ɝɢɑɝɝɌ, ɖɚɞɚɜɧɕ ɍɧɗ ɛɚɐɞɎɑɜɒɐɑə ɔəɞɜɌɚɛɑɜɌ-

ɢɔɚəəɚ. ȼɑɓɟɗɨɞɌɞɧ ɉɡɚȶȯ ɟ ɐɌəəɚɏɚ ɛɌɢɔɑəɞɌ 

ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɔ ɚ əɌɗɔɣɔɔ ɞɚɗɨɖɚ ɎɑɏɑɞɌɢɔɔ 

(8 ɘɘ d), ɞɚɏɐɌ ɖɌɖ Ɍɍɝɢɑɝɝ ɚɝɞɌɗɝɫ əɑɐɔɌɏəɚ-

ɝɞɔɜɚɎɌəəɧɘ. ȴɝɞɔəəɚ ɛɚɗɚɒɔɞɑɗɨəɧɑ ɜɑɓɟɗɨ-

ɞɌɞɧ ȻɉȾ/ȶȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɌɜɌɛɜɚɞɑɓəɧɘɔ 

ɌɍɝɢɑɝɝɌɘɔ, ɍɑɓɟɝɗɚɎəɚ, ɝɎɫɓɌəɚ ɝ ɍɚɗɨɤɔɘ 

ɚɍɦɑɘɚɘ ɛɜɚɢɑɝɝɌ. ȺɐəɌɖɚ ɍɚɗɑɑ ɔəɞɑəɝɔɎəɚɑ 

əɌɖɚɛɗɑəɔɑ 18F-ɀȰȯ ɜɫɐ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɞɌɖɒɑ 

ɝɎɫɓɧɎɌɪɞ ɝ ɍɚɗɨɤɑɕ ɖɚəɢɑəɞɜɌɢɔɑɕ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɡ ɖɗɑɞɚɖ Ɏ Ɍɍɝɢɑɝɝɑ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ Ɏɑ-

ɏɑɞɌɢɔɫɘɔ [14]. 

ȹɑɘɌɗɚɎɌɒəɧɘ ɠɌɖɞɚɜɚɘ ɫɎɗɫɑɞɝɫ ɛɚɗɟ-

ɣɑəɔɑ ɛɌɢɔɑəɞɌɘɔ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɚɕ ɞɑɜɌɛɔɔ 

əɌ ɘɚɘɑəɞ Ɏɧɛɚɗəɑəɔɫ ȻɉȾ/ȶȾ, ɖɚɞɚɜɌɫ Ɏɗɔɫɑɞ 

əɌ ɌɖɞɔɎəɚɝɞɨ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ [14 - 

16]. ȻɜɑɚɍɗɌɐɌəɔɑ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ (80%) Ɏ 

ɏɜɟɛɛɑ ɍɚɗɨəɧɡ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɌɖ-

ɒɑ ɘɚɏɗɚ ɛɚɎɗɔɫɞɨ əɌ ɛɚɗɟɣɑəəɧɑ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ȴɉ əɑɗɨɓɫ əɑɐɚɚɢɑəɔɎɌɞɨ 

ɎɌɒəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɐɜɟɏɔɡ ɚɣɌɏɚɎ ɔəɠɑɖ-

ɢɔɔ. ȴəɠɑɖɢɔɚəəɧɑ ɩɘɍɚɗɧ ɫɎɗɫɪɞɝɫ əɑɜɑɐ-

ɖɔɘ ɚɝɗɚɒəɑəɔɑɘ ɔ ɘɚɏɟɞ ɎɝɞɜɑɣɌɞɨɝɫ ɟ 20-50% 

ɍɚɗɨəɧɡ, ɓɌɣɌɝɞɟɪ ɛɜɚɞɑɖɌɪɞ ɍɑɓ ɖɌɖɔɡ-ɗɔɍɚ 

ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, ɔɡ ɐɔɌ-

ɏəɚɝɞɔɖɌ ɓɌɞɜɟɐəɑəɌ [4, 18]. Ȯ əɌɝɞɚɫɥɑɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɟ 62% (8/13) ɍɚɗɨəɧɡ Ɏɧɛɚɗəɑəɔɑ 

ɚɍɝɗɑɐɚɎɌəɔɫ Ɏ ɜɑɒɔɘɑ Ɏɝɑɏɚ ɞɑɗɌ ɛɚɓɎɚɗɔɗɚ 

ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɚɣɌɏɔ ɔəɠɑɖ-

ɢɔɔ, ɣɞɚ ɚɛɜɑɐɑɗɔɗɚ ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ. 

Ȱɜɟɏɔɑ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɞɌɖɒɑ ɚɞɘɑɣɌɪɞ Ɏɧɝɚɖɟɪ 

ɣɌɝɞɚɞɟ ɎɧɫɎɗɑəɔɫ ɩɖɝɞɜɌɖɌɜɐɔɌɗɨəɧɡ ɚɣɌɏɚɎ 

ɎɚɝɛɌɗɑəɔɫ ɛɜɔ ȻɉȾ/ȶȾ ð 57% (4/7), 44% 

(11/ 25), 43% (17/40) [14, 19, 20].  

ȳɌɖɗɪɣɑəɔɑ. 

ȻɑɜɎɚəɌɣɌɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɪɞ ɚ əɔɓɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ȻɉȾ/ȶȾ ɝ 

18F -ɀȰȯ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔəɠɑɖɢɔɚəəɚɏɚ ɩəɐɚ-

ɖɌɜɐɔɞɌ əɌɞɔɎəɚɏɚ ɖɗɌɛɌəɌ ð ɚɞɝɟɞɝɞɎɔɑ əɌɖɚɛ-

ɗɑəɔɫ ɛɜɑɛɌɜɌɞɌ əɑ ɔɝɖɗɪɣɌɑɞ əɌɗɔɣɔɫ ɔəɠɑɖ-

ɢɔɚəəɚɏɚ ɛɜɚɢɑɝɝɌ. Ȯɧɛɚɗəɑəɔɑ ȻɉȾ/ȶȾ ɟ ɐɌə-

əɚɕ ɖɌɞɑɏɚɜɔɔ ɍɚɗɨəɧɡ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɝ ɢɑɗɨɪ 

ɐɔɌɏəɚɝɞɔɖɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɎɚɝɛɌɗɔɞɑɗɨ-

əɚɏɚ ɛɜɚɢɑɝɝɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɩɖɝɞɜɌɖɌɜɐɔɌɗɨəɚɕ 

ɗɚɖɌɗɔɓɌɢɔɔ.     

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-
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ɛɚɗɨɓɚɎɌəɔɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ əɌɎɔɏɌɢɔɚəəɚɕ ɝɔɝɞɑɘɧ  (ɖɚəɞɜɚɗɨəɌɫ ɏɜɟɛɛɌ). 

ȼɑɓɟɗɨɞɌɞɧ. ȬəɌɗɔɓɔɜɟɫ ɜɌɓəɔɢɟ ɚɍɦɬɘɌ ɖɚəɞɜɌɝɞɌ, ɎɎɑɐɑəəɚɏɚ Ɏɚ Ɏɜɑɘɫ ɛɜɚ-

ɢɑɐɟɜɧ (ɚɍɦɑɘ/ɖɚɗɔɣɑɝɞɎɚ ɔəɦɑɖɢɔɕ), ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɑɐɚɛɑɜɌɢɔ-

ɚəəɚɕ ɞɜɑɡɘɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ Ɍɚɜɞɧ ɔ ɝɚɝɟɐɚɎ (ɛɚɣɑɣəɧɑ Ɍɜɞɑɜɔɔ, ɚɍɥɔɑ ɛɚɐ-

Ɏɓɐɚɤəɧɑ, ɚɍɥɔɑ ɍɑɐɜɑəəɧɑ Ɍɜɞɑɜɔɔ) ɝ ɛɚɘɚɥɨɪ ɝɔɝɞɑɘɧ çVessel Navigatorè, əɌ ɚɝəɚɎɑ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɧɡ ɐɌəəɧɡ ȸȽȶȾ, ɎɧɫɎɗɑəɚ ɝəɔɒɑəɔɑ ɚɍɦɬɘɌ ɖɚəɞɜɌɝɞəɚɏɚ ɜɌɝɞɎɚɜɌ 

(15-25 ɘɗ) ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ, ɖɚɞɚɜɧɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɔɘɛɗɌəɞɌɢɔɫ ɍɑɓ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 3D-əɌɎɔɏɌɢɔɔ. 

ȳɌɖɗɪɣɑəɔɑ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɝɚɝɟɐɔɝɞɧɡ ɝɔɝɞɑɘ 3D-əɌɎɔɏɌɢɔɔ Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌ-

ɢɔɕ əɌ Ɍɚɜɞɑ ɛɚɓɎɚɗɫɑɞ əɌɘ ɟɘɑəɨɤɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɩɖɝɛɚɓɔɢɔɚəəɚɏɚ 

ɔɓɗɟɣɑəɔɫ, ɛɚɗɟɣɌɑɘɚɏɚ ɖɌɖ ɡɔɜɟɜɏɚɘ, ɞɌɖ ɔ ɛɌɢɔɑəɞɚɘ. ɉɞɚ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ 

ɛɚɓɎɚɗɫɑɞ ɟɘɑəɨɤɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɖɚəɞɜɌɝɞəɚɏɚ ɜɌɝɞɎɚɜɌ ɝ 10% ɐɚ 50% ɚɞ ɚɍɧɣəɚ ɔɝ-

ɛɚɗɨɓɟɑɘɚɏɚ ɚɍɦɑɘɌ. 
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EFFECTIVENESS OF INTRAOPERATIVE 3D VISUALISATION NAVIGATION SYSTEM 

USAGE DURING AORTA ENDOGRAFTING PROCEDURES 

 

Lepilin P.M.1, Kolegaev  A.S.1, Salichkin D.V.1, Kuchin  I.V.1, Komlev  A.E.1,  

Polevaya  T.U.1, Imaev  T.E.1, Akchurin  R.S.1, Ternovoy  S.K.1,2, Fedotenkov  I.S.1 
 

urpose . To evaluate the possibility of reducing the intraoperative negative factors 

(contrast volume, x -ray exposition time) by using the VesselNavigator 3D n avigation 

system (Philips) in the operations of endografting of the aorta or its branches.  

Materials and methods.   For the study, 60 patients with aortic enlargement at the 

infrarenal aorta level were selected retrospectively: group 1 - 30 patients in whom  operations 

ɂ 

P 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 
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ɝɔɔ. ȷɌɍɚɜɌɞɚɜɔɫ ɏɔ-

ɍɜɔɐəɧɡ ɘɑɞɚɐɚɎ ɗɑɣɑ-

əɔɫ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ 

ɓɌɍɚɗɑɎɌəɔɕ. Ⱥɞɐɑɗ ɝɑɜ-
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on the abdominal aorta were performed using the intraoperative navigation system Ve s-

selNavigator (release 1.0.11.10006 and the second group was formed by 30 cases with e n-

dograft impla ntation performed without using an intraoperative navigation system (control 

group).  

Results.   Analyzing the difference of contrast injected during the procedure (volume 

/ inje ction number), it was shown that patients with preoperative 3D reconstruction of aorta 

and target vessels (renal, common iliac, common femora l arteries) with VesselNavigator sy s-

tem based on preoperative MSCT data, usually received less contrast solution (15 -25 ml)  

compared with patients who underwent implantation without using the 3D navigation sof t-

ware.  

Conclusion.   The use of vascular 3D nav igation systems during aortic operations a l-

lows us to reduce the amount of x -ray exposition radiation received for both the surgeon 

and the patient. This software can allow us to reduce the amount of contrast solution from 

10 to  50% of the usually used vol ume .  

 

 Keywords: MSCT fusion, EVAR, 3D navigation, endografting, stent -graft, AAA, Ve s-

selNavigator, hybrid operating room.  
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ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɑɏɚ ɐɑɝɫɞɔɗɑɞɔɫ ɚɛɑ-

ɜɌɢɔɔ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ Ɍɚɜɞɧ 

ɝɞɌəɚɎɔɞɝɫ ɝɞɌəɐɌɜɞɚɘ ɗɑɣɑəɔɫ ɐɗɫ 

ɛɌɢɔɑəɞɚɎ ɝ ɜɌɝɤɔɜɑəɔɑɘ Ɍɚɜɞɧ, ɖɌɖ 

ɏɜɟɐəɚɏɚ əɔɝɡɚɐɫɥɑɏɚ ɚɞɐɑɗɌ, ɞɌɖ ɔ 

Ɍɚɜɞɧ əɔɒɑ ɟɜɚɎəɫ ɚɞɡɚɒɐɑəɔɫ ɛɚɣɑɣəɧɡ ɝɚɝɟ-

ɐɚɎ. ȸɑɞɚɐɔɖɔ TEVAR, EVAR Ɏɝɬ ɤɔɜɑ Ɏəɑɐɜɫ-

ɪɞɝɫ Ɏ ɛɜɌɖɞɔɖɟ ɝɚɝɟɐɔɝɞɧɡ ɢɑəɞɜɚɎ, ɖɌɖ ɓɌ 

ɜɟɍɑɒɚɘ, ɞɌɖ ɔ Ɏ ɖɗɔəɔɖɌɡ ȼɚɝɝɔɔ.  

 ȼɑɓɟɗɨɞɌɞɧ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɩəɐɚɛɜɚɞɑɓɔ-

ɜɚɎɌəɔɫ Ɍɚɜɞɧ, ɛɚɗɟɣɑəəɧɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ 

EVAR1, EVAR2, DREAM, ɛɚɖɌɓɌɗɔ əɌɐɬɒəɚɝɞɨ ɔ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɘɑɞɚɐɔɖɔ ɐɗɫ ɗɑɣɑəɔɫ ɛɌɢɔɑə-

ɞɚɎ ɝ ɜɌɝɤɔɜɑəɔɑɘ ɔəɠɜɌɜɑəɌɗɨəɚɕ Ɍɚɜɞɧ Ɏ 

ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ [1, 2]. Ȯ ɞɚɒɑ Ɏɜɑɘɫ, ɝɟɥɑ-

ɝɞɎɟɑɞ ɜɫɐ ɠɌɖɞɚɜɚɎ, ɔɘɑɪɥɔɡ ɛɚɞɑəɢɔɌɗɨəɚɑ 

əɑɏɌɞɔɎəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ ɖɌɖ ɐɗɫ ɛɌɢɔɑəɞɌ 

(ɖɜɌɞəɚɝɞɨ ɔ ɚɍɦɬɘ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞɌ, ɔɚəɔ-

ɓɔɜɟɪɥɑɑ ɔɓɗɟɣɑəɔɑ), ɞɌɖ ɔ ɎɜɌɣɌ (ɜɌɍɚɞɌ Ɏ 

ɟɝɗɚɎɔɫɡ ɘɌɖɝɔɘɌɗɨəɧɡ ɜɑɒɔɘɚɎ əɌɏɜɟɓɖɔ 

ɝɖɚɛɔɔ ɐɗɫ ɩɠɠɑɖɞɔɎəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɚɝɟ-

ɐɚɎ), ɟɘɑəɨɤɑəɔɑ ɚɍɦɬɘɌ ɖɚɞɚɜɧɡ ɫɎɗɫɑɞɝɫ 

ɛɜɫɘɚɕ ɓɌɐɌɣɑɕ ɐɗɫ ɖɌɒɐɚɏɚ ɝɛɑɢɔɌɗɔɝɞɌ, ɜɌ-

ɍɚɞɌɪɥɑɏɚ Ɏ ɟɝɗɚɎɔɫɡ ɜɑəɞɏɑəɚɛɑɜɌɢɔɚəəɚɕ [3]. 

ȱɝɗɔ ɚɛɑɜɌɢɔɔ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ Ɍɚɜɞɧ Ɏ 

90 -ɡ ɏɚɐɌɡ ɛɜɚɤɗɚɏɚ ɎɑɖɌ Ɏɧɛɚɗəɫɗɔɝɨ ɛɚɐ 

ɝɞɌəɐɌɜɞəɚɕ Ƚ-ɚɍɜɌɓəɚɕ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɚɕ ɐɟ-

ɏɚɕ ɝ ɜɌɓɘɑɜɚɘ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɚɏɚ çɚɖəɌè 20 əɌ 

20 ɝɘ, ɞɚ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɝɞɌəɐɌɜɞɚɘ ɐɗɫ 

ɝɗɚɒəɧɡ ɚɛɑɜɌɢɔɕ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɫɎɗɫɑɞ-

ɝɫ ɜɌɓɘɑɜ ɐɑɞɑɖɞɚɜɌ ɝɖɚɛɔɔ 30 əɌ 40 ɝɘ. ɉɞɚ 

ɛɚɓɎɚɗɫɑɞ ɔɓɍɑɒɌɞɨ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɛɑɜɑɘɑɥɑ-

əɔɕ ɐɟɏɚɕ ɔ Ɏɧɛɚɗəɑəɔɫ ɝɖɚɛɔɔ ɐɗɫ ɘəɚɏɚ-

ɖɜɌɞəɚɏɚ ɖɚəɞɜɚɗɫ ɛɚɗɚɒɑəɔɫ ɝɞɚɗɌ ɔ ɜɑəɞɏɑ-

əɚɎɝɖɚɕ ɟɝɞɌəɚɎɖɔ. ȼɌɓɜɌɍɚɞɖɌ ɔ Ɏəɑɐɜɑəɔɑ Ɏ 

ɛɚɎɝɑɐəɑɎəɟɪ ɛɜɌɖɞɔɖɟ Ɏɚɓɘɚɒəɚɝɞɔ ɛɚɝɞɚɫə-

əɚɏɚ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɏɚ ɜɑɠɑɜɑəɝəɚɏɚ ɔɓɚɍ-

ɜɌɒɑəɔɫ ɝ ɘɌɜɖɔɜɚɎɖɚɕ ɚɝəɚɎəɧɡ ɛɜɚɑɖɢɔɕ ɔ 

ɐɚɛɚɗəɔɞɑɗɨəɚɕ Ɏɚɓɘɚɒəɚɝɞɨɪ ɝɚɎɘɑɥɑəɔɫ 

ɝɑɏɘɑəɞɔɜɚɎɌəəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɝ ɌəɏɔɚɏɜɌɠɔ-

ɣɑɝɖɔɘ ɔɓɚɍɜɌɒɑəɔɑɘ Ɏ ɜɑɌɗɨəɚɘ Ɏɜɑɘɑəɔ ɝɞɌ-

ɗɚ ɞɑɡəɚɗɚɏɔɑɕ, ɝɛɚɝɚɍəɚɕ ɝəɔɓɔɞɨ ɖɌɖ ɚɍɥɑɑ 

Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ, ɞɌɖ ɔ ɓəɌɣɔɞɑɗɨəɚɏɚ ɟɘɑəɨɤɑ-

əɔɫ ɖɚɗɔɣɑɝɞɎɌ ɎɎɚɐɔɘɚɏɚ ɛɌɢɔɑəɞɟ ɖɚəɞɜɌɝɞɌ 

[4].   

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ɂɑɗɨɪ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɚɢɑəɔɞɨ 

Ɏɚɓɘɚɒəɚɝɞɨ ɝɚɖɜɌɥɑəɔɫ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɡ 

ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ əɑɏɌɞɔɎəɧɡ ɠɌɖɞɚɜɚɎ ɝ 

ɛɚɘɚɥɨɪ ɛɜɔɘɑəɑəɔɫ ɝɔɝɞɑɘɧ 3D-əɌɎɔɏɌɢɔɔ 

çVessel Navigatorè ɛɜɔ ɚɛɑɜɌɢɔɫɡ ɩəɐɚɛɜɚɞɑɓɔ-

ɜɚɎɌəɔɫ Ɍɚɜɞɧ ɔ ɑɬ ɎɑɞɎɑɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɚɞɐɑɗɑ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɡɔɜɟɜɏɔɔ 

ȹȸȴɂ ɖɌɜɐɔɚɗɚɏɔɔ ɝ 2013 ɏɚɐɌ ɚɛɑɜɌɢɔɔ ɩəɐɚ-

ɛɜɚɞɑɓɔɜɚɎɌəɔɫ Ɍɚɜɞɧ Ɏɧɛɚɗəɫɪɞɝɫ Ɏ ɟɝɗɚɎɔɫɡ 

çɏɔɍɜɔɐəɚɕè ɚɛɑɜɌɢɔɚəəɚɕ, ɚɝəɚɎəɚɕ ɡɌɜɌɖɞɑ-

ɜɔɝɞɔɖɚɕ ɖɚɞɚɜɚɕ ɫɎɗɫɑɞɝɫ əɌɗɔɣɔɑ ɝɔɝɞɑɘɧ 

ɞɜɑɡɘɑɜəɚɕ əɌɎɔɏɌɢɔɔ ɛɜɔ ɎɘɑɤɌɞɑɗɨɝɞɎɌɡ əɌ 

Ɍɚɜɞɑ ɔ ɑɬ ɎɑɞɎɫɡ.  Ȼɜɔəɢɔɛ  ɜɌɍɚɞɧ  ɞɌɖɚɕ  ɝɔ- 

Ȯ 

mailto:lepilinpm@gmail.com
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ɝɞɑɘɧ ɓɌɖɗɪɣɬə Ɏ ɛɗɌəɔɜɚɎɌəɔɔ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ, ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɘ ɝɚɎɘɑɥɑəɔɔ 3D-

ɔɓɚɍɜɌɒɑəɔɫ, ɛɚɗɟɣɌɑɘɚɏɚ ɔɓ ɐɌəəɧɡ ȸȽȶȾ ɐɚ 

ɚɛɑɜɌɢɔɔ ɝ ɜɑəɞɏɑəɚɎɝɖɔɘ ɔɓɚɍɜɌɒɑəɔɑɘ əɌ 

ɘɚəɔɞɚɜɑ ɚɛɑɜɌɢɔɚəəɚɕ [5]. ȽɚɎɘɑɥɑəɔɑ Ɏɧ-

ɛɚɗəɫɑɞɝɫ Ɏ əɑɝɖɚɗɨɖɔɡ ɛɜɚɑɖɢɔɫɡ ɔ Ɏ ɐɌɗɨ-

əɑɕɤɑɘ ɗɪɍɚɑ ɐɎɔɒɑəɔɑ ɚɛɑɜɌɢɔɚəəɚɏɚ ɝɞɚɗɌ 

ɔɗɔ ɜɑəɞɏɑəɚɎɝɖɚɕ ɐɟɏɔ ɝɔəɡɜɚəɔɓɔɜɚɎɌəɚ ɝ 

ɐɎɔɒɑəɔɑɘ 3D-ɔɓɚɍɜɌɒɑəɔɕ.  

 Ȱɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɑɞɜɚɝɛɑɖɞɔɎəɚ ɍɧɗɔ 

ɚɞɚɍɜɌəɧ 60 ɛɌɢɔɑəɞɚɎ ɝ ɜɌɝɤɔɜɑəɔɑɘ Ɍɚɜɞɧ 

əɌ ɟɜɚɎəɑ ɔəɠɜɌɜɑəɌɗɨəɚɕ Ɍɚɜɞɧ: ɛɑɜɎɟɪ 

ɏɜɟɛɛɟ ɝɠɚɜɘɔɜɚɎɌɗɔ 30 ɍɚɗɨəɧɡ, ɟ ɖɚɞɚɜɧɡ 

ɚɛɑɜɌɢɔɔ əɌ ɍɜɪɤəɚɘ ɚɞɐɑɗɑ Ɍɚɜɞɑ Ɏɧɛɚɗəɫ-

ɗɔɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ ɝɔ-

ɝɞɑɘɧ əɌɎɔɏɌɢɔɔ çVessel Navigatorè ð (release 

1.0.11.10006), Ɏ 30 ɝɗɟɣɌɫɡ ɛɜɚɢɑɐɟɜɌ ɩəɐɚɛɜɚ-

ɞɑɓɔɜɚɎɌəɔɫ Ɍɚɜɞɧ ɎɧɛɚɗəɫɗɌɝɨ ɍɑɓ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ ɝɔɝɞɑɘɧ əɌɎɔɏɌɢɔɔ 

(ɖɚəɞɜɚɗɨəɌɫ ɏɜɟɛɛɌ). ȯɜɟɛɛɧ ɍɧɗɔ ɚɐəɚɜɚɐəɧ 

ɛɚ ɝɚɝɞɌɎɟ ɔ əɑ ɚɞɗɔɣɌɗɔɝɨ ɛɚ ɞɔɛɟ ɛɚɜɌɒɑəɔɫ. 

ȬəɌɞɚɘɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ: ɝɜɑɐəɔɕ ɐɔɌɘɑɞɜ 

ɌəɑɎɜɔɓɘɧ 6,5 ɝɘ Ñ 0,33, ɛɜɚɖɝɔɘɌɗɨəɌɫ ɤɑɕɖɌ  

Ó 15 ɘɘ ð 18% ɛɌɢɔɑəɞɚɎ, Ɍəɏɟɗɫɢɔɫ ɤɑɕɖɔ Ó 

600 ð 10%, ɎɧɜɌɒɑəəɌɫ ɔɓɎɔɞɚɝɞɨ ɛɚɐɎɓɐɚɤəɚ-

ɍɑɐɜɑəəɚɏɚ ɝɑɏɘɑəɞɌ ð 15%. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ 71 ɏɚɐ Ñ16,5. Ȭɍɝɚɗɪɞəɚɑ 

ɍɚɗɨɤɔəɝɞɎɚ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗɔ ɘɟɒɣɔəɧ ð 

80% (48 ɛɌɢɔɑəɞɚɎ), ɟ 33 ɛɌɢɔɑəɞɚɎ (55%) ɚɞ-

ɘɑɣɌɗɚɝɨ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ əɑ-

ɝɖɚɗɨɖɔɡ ɍɌɝɝɑɕəɚɎ (ɝɚɝɟɐɧ ɍɜɌɡɔɚɢɑɠɌɗɨəɚɕ 

ɝɔɝɞɑɘɧ, ɝɚɝɟɐɧ ɌɚɜɞɚɛɚɐɎɓɐɚɤəɚɏɚ ɝɑɏɘɑəɞɌ, 

ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ Ɍɜɞɑɜɔɕ), ɟ ɍɚɗɨɤɔəɝɞɎɌ ɛɌ-

ɢɔɑəɞɚɎ ɚɞɘɑɣɌɗɚɝɨ əɌɗɔɣɔɑ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔ-

ɛɑɜɞɑəɓɔɔ ð 68% (41 ɛɌɢɔɑəɞ).  

 Ȯɝɑ ɚɛɑɜɌɢɔɔ Ɏɧɛɚɗəɫɗɔɝɨ ɚɐəɚɕ ɍɜɔɏɌ-

ɐɚɕ ɡɔɜɟɜɏɚɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɜɌəɝɠɑɘɚ-

ɜɌɗɨəɚɏɚ ɐɚɝɞɟɛɌ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ. Ȼɜɔ ɌəɌɗɔɓɑ 

ɜɑɓɟɗɨɞɌɞɚɎ ɚɢɑəɔɎɌɗɚɝɨ Ɏɜɑɘɫ Ɏɝɑɕ ɛɜɚɢɑɐɟɜɧ 

ɔ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɚɍɗɟɣɑəɔɫ Ɏɚ Ɏɜɑɘɫ ɚɛɑ-

ɜɌɢɔɔ, Ɍ ɞɌɖɒɑ ɚɍɦɑɘ ɔ ɖɜɌɞəɚɝɞɨ  ɎɎɑɐɑəɔɫ  ɓɌ  

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȽɡɑɘɌ ɜɌɝɛɚɗɚɒɑəɔɫ ɜɑɠɑɜɑəɝəɚɏɚ 

ɔɓɚɍɜɌɒɑəɔɫ Ɏɚ Ɏɜɑɘɫ ɔɘɛɗɌəɞɌɢɔɔ ɝɞɑəɞ-

ɏɜɌɠɞɌ. 

Fig. 1.    Reference image monitor during sten t-

graft implantation.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      ɀɚɞɚɏɜɌɠɔɫ. 

Ɍ - ȽɑɏɘɑəɞɌɢɔɫ ɐɌəəɧɡ ȸȽȶȾ Ɏ 3D-ɔɓɚɍɜɌɒɑəɔɑ, ɍ - ɩɞɌɛɧ ɔɡ ɝɚɎɘɑɥɑəɔɫ ɝ ɐɌəəɧɘɔ 2D-

ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ. 

Fig. 2.    Photo . 

Stages of segmentation of MSCT data into a 3D image and combination with 2D intraoperative data.  
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ɛɜɚɢɑɐɟɜɟ ɖɚəɞɜɌɝɞɌ. Ȱɗɫ ɚɢɑəɖɔ ɘɑɒɏɜɟɛɛɚ-

Ɏɧɡ ɚɞɗɔɣɔɕ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɛɌɜəɧɕ ɖɜɔɞɑɜɔɕ 

ȽɞɨɪɐɑəɞɌ (ɜɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔɝɨ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɐɚɝɞɚɎɑɜəɧɘɔ ɛɜɔ ɟɜɚɎəɑ p<0,05). 

ȼɑɓɟɗɨɞɌɞɧ.   

ȼɌɓəɔɢɌ Ɏ ɚɍɥɑɘ Ɏɜɑɘɑəɔ ɚɛɑɜɌɢɔɔ Ɏ 

ɛɑɜɎɚɕ ɔ Ɏɞɚɜɚɕ ɏɜɟɛɛɌɡ əɑ ɐɚɝɞɔɏɗɌ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɚɕ ɐɚɝɞɚɎɑɜəɚɝɞɔ (97 ɘɔəɟɞ ɛɜɚɞɔɎ 105 

ɘɔəɟɞ Ɏɚ Ɏɞɚɜɚɕ ɏɜɟɛɛɑ), Ɏ ɞɚ ɒɑ Ɏɜɑɘɫ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑ ɝɔɝɞɑɘɧ əɌɎɔɏɌɢɔɔ ɛɚɓɎɚɗɫɗɚ ɝɚɖɜɌ-

ɞɔɞɨ ɚɍɥɑɑ Ɏɜɑɘɫ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɐɚ 5-10%. 

Ȯɜɑɘɫ ɠɗɪɚɜɚɝɖɚɛɔɣɑɝɖɚɕ ɩɖɝɛɚɓɔɢɔɔ Ɏ ɝɜɑɐ-

əɑɘ ɝɚɝɞɌɎɔɗɚ 22 ɘɔəɟɞɧ ɔ 30 ɘɔəɟɞ Ɏ ɏɜɟɛɛɌɡ 

1 ɔ 2 ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȼɜɔ ɌəɌɗɔɓɑ ɜɌɓəɔɢɧ 

ɚɍɦɬɘɌ ɎɎɑɐɑəəɚɏɚ ɓɌ ɛɜɚɢɑɐɟɜɟ ɖɚəɞɜɌɝɞɌ 

(ɚɍɦɑɘ/ɖɜɌɞəɚɝɞɨ) ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɍɚɗɨəɧɘ, 

ɟ ɖɚɞɚɜɧɡ ɛɚ ɐɌəəɧɘ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ȸȽȶȾ 

Ɏ ɝɔɝɞɑɘɑ Vessel Navigator ɎɧɛɚɗəɫɗɌɝɨ ɜɑɖɚə-

ɝɞɜɟɖɢɔɫ ɟɏɗɚɎ ɔ ɟɜɚɎəɑɕ ɚɞɡɚɒɐɑəɔɫ ɎɑɞɎɑɕ 

Ɍɚɜɞɧ, ɎɎɚɐɔɗɚɝɨ ɐɚɝɞɚɎɑɜəɚ ɘɑəɨɤɑ ɖɚəɞɜɌɝɞɌ 

(Ɏ ɝɜɑɐəɑɘ əɌ 3,2 ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɍɚɜɞɧ ɝ 

ɚɍɦɑɘɚɘ 15-25 ɘɗ) ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ, 

ɖɚɞɚɜɧɘ ɔɘɛɗɌəɞɌɢɔɫ ɎɧɛɚɗəɫɗɌɝɨ ɍɑɓ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ çVessel Navigatorè. ȼɌɓəɔɢɌ ɝɚɝɞɌɎɔɗɌ 

ɚɞ 15 ɐɚ 45 ɘɗ (p<0,05).  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȼɌɝɤɔɜɑəɔɑ ɐɚɝɞɟɛəɚɝɞɔ ɘɑɞɚɐɔɖɔ ɘɟɗɨ-

ɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ 

ɝɐɑɗɌɗɚ ɩɞɚɞ ɘɑɞɚɐ çɓɚɗɚɞɧɘè ɝɞɌəɐɌɜɞɚɘ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ ɛɌɞɚɗɚɏɔɑɕ Ɍɚɜɞɧ ɔ 

ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ. ȼɌɍɚɞɌ ɝ ȶȾ- ɔɓɚɍɜɌ-

ɒɑəɔɫɘɔ ɝəɌɣɌɗɌ Ɏ ɜɑɒɔɘɌɡ 2D, Ɍ ɓɌɞɑɘ Ɏ ɜɑ-

ɒɔɘɑ 3D ɘɟɗɨɞɔɛɗɌəɌɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɝɞɌ-

ɗɌ ɝɞɌəɐɌɜɞəɚɕ ɐɗɫ ɝɛɑɢɔɌɗɔɝɞɚɎ, ɛɗɌəɔɜɟɪ-

ɥɔɡ ɔ Ɏɧɛɚɗəɫɪɥɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ Ɍɚɜɞɑ ɔ 

ɑɬ ɎɑɞɎɫɡ [6, 7].  

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ Ɏɧɛɚɗəɑəɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

Ɏ ɟɝɗɚɎɔɫɡ ɜɑəɞɏɑəɚɛɑɜɌɢɔɚəəɚɕ ɔɘɑɑɞ ɜɫɐ 

əɑɏɌɞɔɎəɧɡ ɠɌɖɞɚɜɚɎ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ ɝɚɝɟɐɔɝɞɧɡ ɝɞɜɟɖɞɟɜ. ȾɌɖɔɘɔ ɠɌɖɞɚɜɌɘɔ 

ɫɎɗɫɪɞɝɫ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɐɎɟɡɘɑɜəɚɑ ɔɓɚɍɜɌɒɑ-

əɔɑ əɌ ɘɚəɔɞɚɜɑ ɌəɏɔɚɏɜɌɠɌ, ɣɞɚ ɞɜɑɍɟɑɞ 

ɣɌɝɞɚɕ ɝɘɑəɧ ɟɏɗɌ əɌɖɗɚəɌ Ƚ-ɐɟɏɔ, ɝɎɫɓɌəəɚɕ ɝ 

ɐɚɛɚɗəɔɞɑɗɨəɧɘ ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞɌ ɔ ɟɎɑɗɔ-

ɣɑəɔɑɘ Ɏɜɑɘɑəɔ ɝɖɚɛɔɔ, ɚɍɦɬɘɌ ɛɚɗɟɣɑəəɚɕ 

ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɔ, Ɏ ɖɚəɑɣəɚɘ ɝɣɬɞɑ, Ɏɜɑɘɑəɔ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ [8]. Ȯɧɛɚɗəɑəɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

ɝɚ ɝəɔɒɑəɔɑɘ ɚɍɦɬɘɌ ɎɎɑɐɑəəɚɏɚ ɖɚəɞɜɌɝɞɌ ɔ 

ɝəɔɒɑəɔɑɘ ɖɚɗɔɣɑɝɞɎɌ ɓɌɛɔɝɑɕ Ɏ ɜɑɒɔɘɑ ɝɟɍ-

ɞɜɌɖɢɔɔ ɚɝɚɍɑəəɚ ɎɌɒəɚ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ ɓɌɍɚ-

ɗɑɎɌəɔɫɘɔ ɛɚɣɑɖ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɝɔɝɞɑɘ ɝɚɝɟɐɔɝɞɚɕ 3D-

əɌɎɔɏɌɢɔɔ ɛɜɔ ɚɛɑɜɌɢɔɫɡ əɌ Ɍɚɜɞɑ ɛɚɓɎɚɗɫɑɞ 

ɟɘɑəɨɤɔɞɨ ɚɍɦɑɘ ɛɚɗɟɣɌɑɘɚɏɚ ɔɓɗɟɣɑəɔɫ ɖɌɖ 

ɐɗɫ ɡɔɜɟɜɏɌ, ɞɌɖ ɔ ɐɗɫ ɛɌɢɔɑəɞɌ. ȰɌəəɚɑ ɛɜɚ-

ɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ ɛɚɓɎɚɗɫɑɞ ɐɚɍɔɞɨɝɫ ɐɚ-

ɝɞɚɎɑɜəɚɏɚ ɝəɔɒɑəɔɫ ɚɍɦɑɘɌ ɎɎɚɐɔɘɚɏɚ ɖɚə-

ɞɜɌɝɞɌ ɚɞ 10% ɐɚ 50% ɚɞ ɜɌəɑɑ ɔɝɛɚɗɨɓɚɎɌɎɤɑ-

 

ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4)  

ȼɔɝ. 3.      Ȯɚɓɘɚɒəɚɝɞɨ ɚɐəɚɖɜɌɞəɚɏɚ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ ɝɚɝɟɐɚɎ ɐɗɫ ɐɌɗɨəɑɕɤɑɕ ɜɌɍɚɞɧ 

əɌ ɝɚɝɟɐɑ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɔɓɘɑəɑəɔɫ ɛɜɚɑɖ-

ɢɔɕ Ɏ ɜɑɒɔɘɑ ɝɚɎɘɑɥɬəəɚɏɚ 3D-ɔɓɚɍɜɌɒɑəɔɫ. 

Fig. 3.   The single contrast injection with visualiz a-

tion of vessels for further work on the vessel with the 

ability to change the projections of C -arch with 

overlap of 3D image.  

ȼɔɝ. 4.  ȸɌɜɖɔɜɚɎɖɌ ɟɜɚɎəɫ ɚɞɡɚɒɐɑəɔɫ ɛɚɣɑɣ-

əɧɡ Ɍɜɞɑɜɔɕ, ɤɑɕɖɔ ɌəɑɎɜɔɓɘɧ Ɍɚɜɞɧ, ɍɔɠɟɜ-

ɖɌɢɔɔ Ɍɚɜɞɧ, ɟɜɚɎəɫ ɚɞɡɚɒɐɑəɔɫ Ɏəɟɞɜɑəəɔɡ 

ɛɚɐɎɓɐɚɤəɧɡ Ɍɜɞɑɜɔɕ. 

Fig. 4.  Marking of the level of the renal artery ost i-

um, aneurismal òneckó, aortic bifurcation  and 

level of common iliac artery bifurcation.  
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ɏɚɝɫ ɚɍɦɬɘɌ.    

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɢɑəɖɌ Ɏɚɓɘɚɒəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ əɚɎɚɏɚ ɜɌɐɔɚɠɌɜɘ-

ɛɜɑɛɌɜɌɞɌ (ȼɀȻ)  99m Tc-1-Ⱦɔɚ-D-ɏɗɪɖɚɓɚɕ (99mȾɝ-Ⱦȯ) ɐɗɫ ɘɑɞɌɍɚɗɔɣɑɝɖɚɕ Ɏɔɓɟ-

ɌɗɔɓɌɢɔɔ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 74 ɒɑəɥɔəɧ ɝ ɛɌɞɚɗɚɏɔɑɕ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. ȽɞɌəɐɌɜɞəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ ɚɝɘɚɞɜ ɎɜɌɣɌ-ɚəɖɚɗɚɏɌ, ɘɌɘɘɚ-

ɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɔ ɓɚə ɜɑɏɔɚ-

əɌɜəɚɏɚ ɗɔɘɠɚɚɞɞɚɖɌ, Ɍ ɞɌɖɒɑ ɘɚɜɠɚɗɚɏɔɣɑɝɖɟɪ ɎɑɜɔɠɔɖɌɢɔɪ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɍɜɌ-

ɓɚɎɌəɔɕ. Ȯɝɑɘ ɛɌɢɔɑəɞɖɌɘ ɎɧɛɚɗəɫɗɌɝɨ ɚɐəɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚ-

ɘɚɏɜɌɠɔɫ (ȺɀɉȶȾ) ɝ 99mȾɝ-Ⱦȯ. 

 ȼɑɓɟɗɨɞɌɞɧ. ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɚɣɌɏɔ əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ Ɏ 43 ɝɗɟɣɌɫɡ. Ƚɜɑɐəɔɕ ɔəɐɑɖɝ əɌɖɚɛɗɑəɔɫ 99mȾɝ-Ⱦȯ Ɏ ɚɛɟɡɚɗɔ ɝɚɝɞɌɎɔɗ 

1,87Ñ0,82. ȴəɐɑɖɝ əɌɖɚɛɗɑəɔɫ ɔɘɑɗ ɝɗɌɍɟɪ, əɚ ɓəɌɣɔɘɟɪ ɛɚɗɚɒɔɞɑɗɨəɟɪ ɖɚɜɜɑɗɫɢɔɚə-

əɟɪ ɝɎɫɓɨ ɝ ɘɌɜɖɑɜɚɘ Ki-67 ɔ ɚɞɜɔɢɌɞɑɗɨəɟɪ ɝɎɫɓɨ ɝ ɛɚɖɌɓɌɞɑɗɑɘ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɚɕ 

ɛɗɚɞəɚɝɞɔ. ȻɚɖɌɓɌɞɑɗɔ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ 

ɚɛɟɡɚɗɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɝɚɝɞɌɎɔɗɔ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 55.55%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 

78.57%, Ɍ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓ-

ɗɚɎ ð ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 23%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 100%. Ȯ ɝɗɟɣɌɑ ɚɢɑəɖɔ ɔəɠɚɜɘɌɞɔɎəɚ-

ɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɏɜɟɛɛɑ ɛɚɝɞɘɑəɚɛɌɟɓɌɗɨəɧɡ ɒɑəɥɔə ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɝɚɝɞɌɎɔɗɌ 72%.  ȿ ɛɌɢɔɑəɞɚɖ Ɏ ɛɚɝɞɘɑəɚɛɌɟɓɑ ɝ ɜɌɓɘɑɜɌɘɔ ɚɛɟɡɚɗɔ 2 ɝɘ ɔ ɍɚɗɑɑ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȺɀɉȶȾ ɝ 99mȾɝ-Ⱦȯ   ɟɎɑɗɔɣɔɗɌɝɨ ɐɚ 77%. 

ȭɔɗɌɞɑɜɌɗɨəɚɑ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɚɑ Ɏɖɗɪɣɑəɔɑ ȼɀȻ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ, ɓɌɞɜɟɐ-

əɫɪɥɑɑ ɐɔɌɏəɚɝɞɔɖɟ ɚɛɟɡɚɗɔ, ɍɧɗɚ ɓɌɠɔɖɝɔɜɚɎɌəɚ ɟ 27 ɛɌɢɔɑəɞɚɖ ȼȸȲ, ɔ ɗɔɤɨ ɟ 4 

(15%) ɔɓ əɔɡ ɍɧɗ ɎɔɓɟɌɗɔɓɔɜɚɎɌə ɚɣɌɏ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ. ȭɔɗɌɞɑɜɌɗɨəɚɑ əɌɖɚɛɗɑəɔɑ 

ɛɜɑɛɌɜɌɞɌ ɝɎɫɓɌəɚ ɝ ɍɚɗɑɑ ɘɚɗɚɐɧɘ ɎɚɓɜɌɝɞɚɘ (p=0,011), ɌɖɞɔɎəɧɘ ɘɑəɝɞɜɟɌɗɨəɧɘ 

ɝɞɌɞɟɝɚɘ (p=0,006) ɔ Ɏɧɝɚɖɚɕ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɨɪ (p=0,001).  

ȮɧɎɚɐɧ. ȺɀɉȶȾ ɝ 99mȾɝ-Ⱦȯ ɘɚɒɑɞ ɛɜɔɘɑəɫɞɨɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɘɑ-

ɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɚɢɑəɖɔ ɘɑɞɌɍɚɗɔɓɘɌ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɟ ɛɌɢɔɑəɞɚɖ Ɏ ɛɚɝɞɘɑəɚ-

ɛɌɟɓɑ ɝ ɜɌɓɘɑɜɌɘɔ ɚɛɟɡɚɗɔ ɍɚɗɑɑ 2-ɡ ɝɘ. ȿ ɘɚɗɚɐɧɡ ɛɜɑɘɑəɚɛɌɟɓɌɗɨəɧɡ ɒɑəɥɔə ɝ əɑ-

ɍɚɗɨɤɔɘɔ ɜɌɓɘɑɜɌɘɔ ɚɛɟɡɚɗɔ ɘɑɞɚɐ ɚɍɗɌɐɌɑɞ əɔɓɖɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɨɪ ɔ əɑ ɛɚɖɌɓɌə ɖ ɔɝɛɚɗɨɓɚɎɌəɔɪ. 
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2019 -9-4-82-96 .  
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çȾɚɘɝɖɔɕ əɌɢɔɚəɌɗɨəɧɕ 

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɘɑ-

ɐɔɢɔəɝɖɔɕ ɢɑəɞɜ ȼȬȹè 
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SINGLE-PHOTON EMISSION COMPUTED TOMOGRAPHY WITH 99MTC-1-THIO-D-

GLUCOSE FOR METABOLIC BREAST CANCER IMAGING  

 

Vernadsky R. Iu., Medvedeva A. A., Garbukov E. Iu., Sinilkin I. G., Bragina O. D.,  

Zelchan R. V., Slonimskaia E. M., Chernov V. I.  
 

urpose. To evaluate the feasibility of using 99m Tc-thio -d-glucose SPECT in the dete c-

tion of  breast cancer.  

Materials and methods.  A prospective study was conducted in 74 patients pr e-

sent ing with palpable masses or abnormal mammography/ultrasound scheduled for biopsy. 

All patients underwent SPECT with 99m Tc-TG. The mean age was 44 years (range 3 0-79 

years)  

Results.  Focal accumulation of radiopharmaceutical in breast were detected in 43 

cases. The mean tumor -to-background ratio uptake was 1,87Ñ0,82 and had a weak but sig-

nificant positive correlation with Ki -67 and a negative correlation with mamm ography dens i-

ty. The sensitivity for cancer diagnosis was 55.55% and specificity 78.57%. SPECT showed 

axillary lesions in 6/26 (23%) patients with axillary lymph node metastasis. In the group of 

postmenopausal women, the sensitivity of the study was 72%, i n postmenopausal patients 

with a tumor size of 2 cm or more, SPECT sensitivity with 99m Tc-TG increased to 77%. The 

low sensitivity in detecting a primary tumor was associated with bilateral diffuse uptake of 

radiopharmaceutical. Bilateral high -intensity in clusion of the drug was recorded in 27 p a-

tients with breast cancer. Bilateral accumulation of the drug is associated with a younger 

age (p = 0.011), active menstrual status (p = 0.006) and high mammographic density (p = 

0.001).  

Conclusion.  99m Tc-TG SPECT can be used as an additional research method to a s-

sess the metabolism of lesion in postmenopausal patients with tumor sizes of more than 2 

cm. In young premenopausal women with small tumor sizes, the method has low diagnostic 

efficien cy and is not indicate d for use . 

  

 Keywords: breast cancer, radiopharmaceutical, technetium -99m, 1 -thio -D-glucose, 

SPECT. 

 

Corresponding author:  Vernadsky R. Iu., vernadskyi@gmail.com  

 

For citation: Vernadsky R.Iu., Medvedeva A. A., Garbukov E.Iu., Sinilkin I.G., Bragina 

O.D., Zelchan R. V., Slonimskaia E.M., Chernov V.I.  Single -photon emission computed tomo g-

raphy with 99mTC-1-thio -D-glucose for metabolic breast cancer imaging . REJR 2019; 9( 4):82-

96 . DOI:10.21569/2222 -7415 -2019 -9-4-82-96 .  

. 

Received : 21.09.19  Accepted :  28.10.19 

 

 

Ɍ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɜɌɖ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɧ (ȼȸȲ) ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ 

əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɡ ɛɜɚɍɗɑɘ ɚəɖɚɗɚ-

ɏɔɔ ɔ ɓɌəɔɘɌɑɞ ɗɔɐɔɜɟɪɥɔɑ ɛɚɓɔɢɔɔ 

Ɏ ɝɞɜɟɖɞɟɜɑ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɔ ɝɘɑɜɞ-

əɚɝɞɔ ɟ ɒɑəɥɔə. Ȯ 2018 ɏɚɐɟ ɛɚ ɐɌəəɧɘ ȮȺȳ Ɏ 

ɘɔɜɑ ɩɞɌ ɛɌɞɚɗɚɏɔɫ ɍɧɗɌ ɎɛɑɜɎɧɑ  ɐɔɌɏəɚɝɞɔ-

ɜɚɎɌəɌ ɟ ɍɚɗɑɑ ɣɑɘ 2 ɘɗə. ɣɑɗɚɎɑɖ [1], Ɏ ȼɚɝɝɔɔ 

Ɏ 2017 ɏɚɐɟ ɍɧɗɚ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ ɍɚɗɑɑ 70 

ɞɧɝ. əɚɎɧɡ ɝɗɟɣɌɑɎ ȼȸȲ [2]. 

ȮɧɫɎɗɑəɔɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɕ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɜɌɓɎɔɞɔɫ, ɝɎɚɑɎɜɑ-

ɘɑəəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɚəɖɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, ɚɢɑəɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑ-

əɔɫ ɛɚ-ɛɜɑɒəɑɘɟ ɚɝɞɌɪɞɝɫ ɌɖɞɟɌɗɨəɧɘɔ ɛɜɚ-

ɍɗɑɘɌɘɔ Ɏ ɝɚɎɜɑɘɑəəɚɕ ɚəɖɚɗɚɏɔɔ. Ȼɚ ɘɑɜɑ 

ɜɌɓɎɔɞɔɫ ɞɑɡəɚɗɚɏɔɕ ɍɧɗɚ ɜɌɓɜɌɍɚɞɌəɚ ɘəɚɒɑ-

ɝɞɎɚ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɛɚɓɎɚɗɫɪɥɔɡ Ɏɧ-

ɫɎɗɫɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ, ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɑ ɔ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɚɛɟɡɚɗɔ ɐɗɫ ɛɚ-

ɗɟɣɑəɔɫ ɍɚɗɑɑ ɞɚɣəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɐɔɌɏəɚɝɞɔɖɔ 

ɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɚɞɎɑɞɌ əɌ ɞɑɜɌɛɔɪ. ȹɌ ɝɑɏɚ-

ɐəɫɤəɔɕ ɐɑəɨ Ɏ ɚəɖɚɗɚɏɔɔ ɝɠɚɜɘɔɜɚɎɌəɚ ɐɎɌ 

ɚɝəɚɎəɧɡ ɛɚɐɡɚɐɌ ɖ ɐɔɌɏəɚɝɞɔɖɑ ɚɛɟɡɚɗɑɕ: 

ɌəɌɞɚɘɔɣɑɝɖɔɕ ɔ ɠɟəɖɢɔɚəɌɗɨəɧɕ. ȶ ɞɌɖ 

əɌɓɧɎɌɑɘɧɘ ɌəɌɞɚɘɔɣɑɝɖɔɘ ɘɑɞɚɐɌɘ ɚɞəɚɝɫɞɝɫ 

ɜɑəɞɏɑəɚɎɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ), ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȶȾ), ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ). 

ȺɐəɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȺɀɉȶȾ), ɛɚɓɔɞɜɚəəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȻɉȾ) ɔ ɏɔ-

ɍɜɔɐəɧɑ ɘɑɞɚɐɧ (ȻɉȾ/ȶȾ, ȺɀɉȶȾ/ȶȾ, 

ȻɉȾ/ȸȼȾ ɔ ɞ.ɐ.) ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ ɖɌɖ ɠɟəɖɢɔ-

ɚəɌɗɨəɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ. ȹɑ ɝɘɚɞɜɫ əɌ 

Ɏɧɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɘɑ-

ɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɚɛɟɡɚɗɑɕ, ɚəɔ əɑɜɑɐɖɚ ɡɌ 
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ɜɌɖɞɑɜɔɓɟɪɞɝɫ əɑɎɧɝɚɖɚɕ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ. 

ȶɜɚɘɑ ɞɚɏɚ, ɩɞɔ ɘɑɞɚɐɔɖɔ əɑ ɚɞɜɌɒɌɪɞ ɍɔɚɡɔ-

ɘɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ Ɏ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ, ɚɏɜɌ-

əɔɣɔɎɌɫɝɨ ɗɔɤɨ ɡɌɜɌɖɞɑɜɔɝɞɔɖɚɕ ɝɞɜɟɖɞɟɜəɧɡ 

ɔɓɘɑəɑəɔɕ (ɜɌɓɘɑɜ ɚɍɜɌɓɚɎɌəɔɫ ɔ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɝɞɨ ɛɜɚɢɑɝɝɌ), Ɏ ɞɚɘ ɣɔɝɗɑ ɔ əɌ ɩɞɌɛɌɡ 

ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ Ɏɝɑ ɍɚɗɑɑ 

ɎɚɝɞɜɑɍɚɎɌəəɧɘɔ Ɏ ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ 

ɝɞɌəɚɎɫɞɝɫ ɘɑɞɚɐɧ ɘɚɗɑɖɟɗɫɜəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

[3].  

ȼɌɐɔɚəɟɖɗɔɐəɧɑ ɘɑɞɚɐɧ, əɑ ɚɍɗɌɐɌɫ ɞɌ-

ɖɔɘ Ɏɧɝɚɖɔɘ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɘ ɜɌɓɜɑɤɑəɔɑɘ, 

ɖɌɖ ȶȾ ɔɗɔ ȸȼȾ, ɛɚɓɎɚɗɫɪɞ ɚɢɑəɔɞɨ ɠɔɓɔɚɗɚɏɔ-

ɣɑɝɖɔɑ ɔ ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ, ɛɜɚ-

ɔɝɡɚɐɫɥɔɑ Ɏ ɚɜɏɌəɌɡ ɔ ɝɔɝɞɑɘɌɡ, ɎɔɓɟɌɗɔɓɔɜɚ-

ɎɌɞɨ ɚɛɟɡɚɗɑɎɟɪ ɞɖɌəɨ əɌ ɍɔɚɡɔɘɔɣɑɝɖɚɘ 

ɟɜɚɎəɑ ɓɌ ɝɣɑɞ ɌɖɞɔɎəɚɏɚ Ɏɖɗɪɣɑəɔɫ ȼɀȻ Ɏ ɔə-

ɞɑəɝɔɎəɧɑ ɚɍɘɑəəɧɑ ɛɜɚɢɑɝɝɧ, ɛɜɚɔɝɡɚɐɫɥɔɑ 

Ɏ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɖɗɑɞɖɌɡ [4 - 6].  

ȻɜɚɔɓɎɚɐəɧɑ ɏɗɪɖɚɓɧ, ɘɑɣɑəəɧɑ ɜɌɐɔɚ-

ɌɖɞɔɎəɧɘɔ ɔɓɚɞɚɛɌɘɔ, ɫɎɗɫɪɞɝɫ ɛɑɜɝɛɑɖɞɔɎ-

əɧɘɔ ȼɀȻ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɕ. ɉɞɚ ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ Ɏ ɚɛɟ-

ɡɚɗɔ ɚɞɘɑɣɌɑɞɝɫ ɛɚɎɧɤɑəəɧɕ ɟɜɚɎɑəɨ ɘɑɞɌɍɚ-

ɗɔɓɘɌ ɏɗɪɖɚɓɧ ɛɚ ɝɜɌɎəɑəɔɪ ɝ əɚɜɘɌɗɨəɧɘɔ 

ɞɖɌəɫɘɔ. ȶɜɚɘɑ ɞɚɏɚ, Ɏ ɖɗɑɞɚɣəɚɕ ɘɑɘɍɜɌəɑ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ əɌɍɗɪɐɌɑɞ-

ɝɫ ɏɔɛɑɜɩɖɝɛɜɑɝɝɔɫ  əɌɞɜɔɕ-əɑɓɌɎɔɝɔɘɧɡ ɍɑɗ-

ɖɚɎ-ɞɜɌəɝɛɚɜɞɑɜɚɎ GLUT, ɣɞɚ ɚɍɟɝɗɌɎɗɔɎɌɑɞ 

ɟɝɔɗɑəəɚɑ ɛɚɝɞɟɛɗɑəɔɑ ɏɗɪɖɚɓɧ Ɏ ɚɛɟɡɚɗɨ [7]. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚəɖɚɗɚɏɔɣɑ-

ɝɖɔɡ ɛɜɚɢɑɝɝɚɎ, ɚɢɑəɖɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɔ ɘɚəɔɞɚɜɔəɏɌ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ɞɑɜɌɛɔɔ ɔɝɛɚɗɨɓɟɑɞɝɫ ɛɚɓɔɞɜɚəəɚ-

ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȻɉȾ) ɝ 2-ɠɞɚɜ-2-

ɐɑɓɚɖɝɔ-D-ɏɗɪɖɚɓɚɕ, ɘɑɣɑəɚɕ ɠɞɚɜɚɘ-18 (18F -

ɀȰȯ). ȹɑɝɘɚɞɜɫ əɌ Ɏɧɝɚɖɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ 

ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɩɞɚɏɚ ɘɑɞɚɐɌ, ɑɏɚ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ ɚɞɗɔɣɌɑɞɝɫ ɐɚɎɚɗɨəɚ Ɏɧɝɚɖɚɕ ɝɞɚɔɘɚɝɞɨɪ 

ɛɚɗɟɣɑəɔɫ ɜɌɐɔɚəɟɖɗɔɐɚɎ. ȯɗɌɎəɧɘ ɒɑ ɐɚɝɞɚ-

ɔəɝɞɎɚɘ ȼɀȻ, ɘɑɣɑəɧɡ ɞɑɡəɑɢɔɑɘ-99ɘ (99m Tc), 

ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ əɔɓɖɌɫ ɢɑəɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɛɜɚɢɑɐɟɜ ɓɌ ɝɣɑɞ ɍɚɗɑɑ ɐɑɤɑɎɚɏɚ ɔ ɛɜɚɝɞɚɏɚ ɘɑ-

ɞɚɐɌ ɛɚɗɟɣɑəɔɫ 99m Tc.  

ȴɝɛɚɗɨɓɚɎɌəɔɑ ȼɀȻ əɌ ɚɝəɚɎɑ ɏɗɪɖɚɓɧ, 

ɘɑɣɑəəɚɕ 99mTc, ɛɚɓɎɚɗɔɞ ɛɚɗɟɣɌɞɨ ɔəɠɚɜɘɌ-

ɢɔɪ ɚ ɘɑɞɌɍɚɗɔɓɘɑ ɚɛɟɡɚɗɔ ɐɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑ-

ɘɑəɔ ɐɚɝɞɟɛəɚɕ ɞɚɗɨɖɚ ɝ ɛɚɘɚɥɨɪ ȻɉȾ [7]. ȹɌ 

ɐɌəəɧɕ ɘɚɘɑəɞ əɔ Ɏ ȼɚɝɝɔɔ, əɔ ɓɌ ɜɟɍɑɒɚɘ əɑɞ 

ȼɀȻ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ əɌ ɚɝ-

əɚɎɑ ɘɑɣɑəəɧɡ ɞɑɡəɑɢɔɑɘ-99m ɛɜɚɔɓɎɚɐəɧɡ 

ɏɗɪɖɚɓɧ. ȶɚɗɗɑɖɞɔɎɚɘ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ Ⱦɚɘɝɖɚɏɚ 

ȹȴȸɂ ɔ Ⱦɚɘɝɖɚɏɚ ɛɚɗɔɞɑɡəɔɣɑɝɖɚɏɚ ɟəɔɎɑɜɝɔ-

ɞɑɞɌ Ɏ ɜɌɘɖɌɡ ɀɂȻ çɀɌɜɘɌ-2020è ɍɧɗ ɜɌɓɜɌɍɚ-

ɞɌə ɔəəɚɎɌɢɔɚəəɧɕ ȼɀȻ 99m Tc-1-ɞɔɚ-D-ɏɗɪɖɚɓɌ 

(99mȾɝ-Ⱦȯ) ɐɗɫ ɚɢɑəɖɔ ɘɑɞɌɍɚɗɔɓɘɌ ɏɗɪɖɚɓɧ Ɏ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɫɡ ɜɌɓɗɔɣəɚɕ ɗɚɖɌɗɔɓɌ-

ɢɔɔ. ȼɑɓɟɗɨɞɌɞɧ ɐɚɖɗɔəɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɐɚɖɌɓɌɗɔ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ 99mȾɝ-Ⱦȯ ɐɗɫ 

ɎɔɓɟɌɗɔɓɌɢɔɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɔ ɚɞɝɟɞɝɞɎɔɑ 

ɞɚɖɝɔɣəɚɝɞɔ [8 - 12].  

ȿɣɔɞɧɎɌɫ Ɏɧɤɑ ɝɖɌɓɌəəɚɑ, ɢɑɗɨɪ ɐɌəəɚɕ 

ɜɌɍɚɞɧ ɫɎɔɗɌɝɨ ɚɢɑəɖɌ Ɏɚɓɘɚɒəɚɝɞɔ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ ȺɀɉȶȾ ɝ 99mȾɝ-Ⱦȯ ɐɗɫ ɘɑɞɌɍɚɗɔɣɑɝɖɚɕ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 74 ɒɑəɥɔəɧ ɚɞ 

30 ɐɚ 79 ɗɑɞ ɝ ɛɌɞɚɗɚɏɔɑɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, 

ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɖ ɝɚɝɞɌɎɔɗ 52 ɏɚɐɌ. 

Ȯɝɑ ɛɌɢɔɑəɞɖɔ ɍɧɗɔ Ɏɖɗɪɣɑəɧ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ  

ȾɌɍɗɔɢɌ ʈ1.     ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɖ. 

ʆʮʝʥʠʚʘʝʤʳʡ ʬʘʢʪʦʨ 
ʇʦʢʘʟʘʪʝʣʴ 

n % 

ɺʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ  

ʤʣʘʜʰʝ 50 ʣʝʪ 28 37,83 

ʩʪʘʨʰʝ 50 ʣʝʪ 46 62,16 

ʄʝʥʩʪʨʫʘʣʴʥʳʡ ʩʪʘʪʫʩ  

ʧʨʝʤʝʥʦʧʘʫʟʘ ʠ ʧʝʨʠʤʝʥʦʧʘʫʟʘ 31 41,89 

ʧʦʩʪʤʝʥʦʧʘʫʟʘ 43 58,1 

ʄʘʤʤʦʛʨʘʬʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ  

1 (ʠʣʠ ɸ) ʪʠʧ - ʧʨʝʜʩʪʘʚʣʝʥʘ ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ 5 6,75 

2 ʪʠʧ - ʨʘʩʩʝʷʥʥʳʝ ʫʯʘʩʪʢʠ ʬʠʙʨʦʛʣʘʥʜʫʣʷʨʥʦʡ ʧʣʦʪʥʦʩʪʠ 37 50 

3 ʪʠʧ - ʛʝʪʝʨʦʛʝʥʥʦ ʧʣʦʪʥʘʷ 20 27,02 

4 ʪʠʧ - ʯʨʝʟʚʳʯʘʡʥʦ ʧʣʦʪʥʘʷ 2 2,7 

 ʥʝ ʦʧʨʝʜʝʣʝʥʘ 10 13,51 
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ȾɌɍɗɔɢɌ ʈ2.     ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ. 

ʆʮʝʥʠʚʘʝʤʳʡ ʬʘʢʪʦʨ 
ʇʦʢʘʟʘʪʝʣʴ 

n % 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ ʦʧʫʭʦʣʠ 

ʠʥʚʘʟʠʚʥʘʷ ʢʘʨʮʠʥʦʤʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʪʠʧʘ 46 63,88 

ʠʥʚʘʟʠʚʥʘʷ ʢʘʨʮʠʥʦʤʘ ʙʝʟ ʫʪʦʯʥʝʥʠʷ ʪʠʧʘ 11 15,27 

ʠʥʚʘʟʠʚʥʘʷ ʜʦʣʴʢʦʚʘʷ ʢʘʨʮʠʥʦʤʘ 6 8,33 

ʚʥʫʪʨʠʧʨʦʪʦʢʦʚʘʷ ʢʘʨʮʠʥʦʤʘ (DCIS) 4 5,55 

ʢʨʠʙʨʠʬʦʨʤʥʘʷ ʢʘʨʮʠʥʦʤʘ 2 2,77 

ʤʝʪʘʧʣʘʩʪʠʯʝʩʢʠʡ ʨʘʢ 1 1,38 

ʠʥʢʘʧʩʫʣʣʠʨʦʚʘʥʥʘʷ ʧʘʧʠʣʣʷʨʥʘʷ ʢʘʨʮʠʥʦʤʘ 1 1,38 

ʠʥʚʘʟʠʚʥʘʷ ʤʠʢʨʦʧʘʧʠʣʣʷʨʥʘʷ ʢʘʨʮʠʥʦʤʘ 1 1,38 

ʀɻʍ- ʩʫʨʨʦʛʘʪʥʳʡ ʧʦʜʪʠʧ ʦʧʫʭʦʣʠ 

ʣʶʤʠʥʘʣʴʥʳʡ ɸ (Ki 67 <20%) 17 23,61 

ʣʶʤʠʥʘʣʴʥʳʡ ɺ 22 30,55 

ʣʶʤʠʥʘʣʴʥʳʡ Her2-ʧʦʟʠʪʠʚʥʳʡ 18 25 

Her2-ʧʦʟʠʪʠʚʥʳʡ 5 6,94 

ʪʨʠʧʣ-ʥʝʛʘʪʠʚʥʳʡ 7 9,72 

ʥʝ ʦʧʨʝʜʝʣʝʥ 3 4,16 

ʉʪʝʧʝʥʴ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ 

ʅʠʟʢʘʷ G1 3 4,16 

ʋʤʝʨʝʥʥʘʷ G2 36 50 

ɺʳʩʦʢʘʷ G3 2 2,77 

ʅʝ ʦʧʨʝʜʝʣʝʥʘ 31 43,05 

ʂʘʪʝʛʦʨʠʠ TNM 

Tis 4 5,55 

T1 19 26,38 

T2 41 56,94 

T3 6 8,33 

T4 2 2,77 

N0 46 63,88 

N1 20 27,77 

N2 2 2,77 

N3 4 5,55 

ʈʘʟʤʝʨ ʦʙʨʘʟʦʚʘʥʠʷ 

ʄʝʥʝʝ 20 ʤʤ 23 31,94 

ɹʦʣʝʝ 20 ʤʤ 49 68,05 

ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ, ʤʤ 29,81 (6 ï 110) ʩʪ. ʦʪʢʣ. 19,44 

Ki  67, ʩʨ. ʧʦʢʘʟʘʪʝʣʴ 30,95 (3 ï 90) ʩʪ. ʦʪʢʣ. 19,08 
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ȾɌɍɗɔɢɌ ʈ3.  ȰɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɔɓɘɑəɑəɔɫ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ.    

ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ 

ʌʠʙʨʦʟʥʳʝ ʠʟʤʝʥʝʥʠʷ 1 

ʇʨʦʩʪʘʷ ʛʠʧʝʨʧʣʘʟʠʷ 3 

ʕʧʠʪʝʣʠʘʣʴʥʘʷ flat ʘʪʠʧʠʷ 1 

ʌʠʙʨʘʜʝʥʦʣʠʧʦʤʘ 1 

ʅʦʨʤʘʣʴʥʘʷ ʧʘʨʝʥʭʠʤʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 1 

ʌʠʙʨʦʘʜʝʥʦʤʘ 2 

ɼʦʣʴʢʦʚʘʷ ʛʠʧʝʨʧʣʘʟʠʷ 1 

ʂʠʩʪʘ 3 

ʍʨʦʥʠʯʝʩʢʦʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ 1 

ɺʩʝʛʦ 14 
 

   
 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.      ȺɀɉȶȾ.  

ȼɌɖ ɛɜɌɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, T3N3M0. ȹɌ ɠɚəɑ ɍɔɗɌɞɑɜɌɗɨəɚɕ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ȼɀȻ Ɏ ɘɚɗɚɣəɧɡ ɒɑɗɑɓɌɡ 

ɚɛɟɡɚɗɨ əɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ. 

Fig. 1.   SPECT. 

Patient with right -sided breast cancer, T3N3M0.  Bilateral hyperfixation of the radiopharmaceutical in breasts ti s-

sue.  
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əɌ ɚɝəɚɎɌəɔɔ ɔəɠɚɜɘɔɜɚɎɌəəɚɏɚ ɐɚɍɜɚɎɚɗɨəɚ-

ɏɚ ɝɚɏɗɌɝɔɫ. Ȯɧɛɚɗəɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɚɐɚɍɜɑ-

əɚ ɗɚɖɌɗɨəɧɘ ɩɞɔɣɑɝɖɔɘ ɖɚɘɔɞɑɞɚɘ Ⱦɚɘɝɖɚɏɚ 

ȹȴȸɂ. ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɍɚɗɨəɧɡ ɛɜɑɐɝɞɌɎɗɑəɌ 

Ɏ ɞɌɍɗɔɢɌɡ ʈ1 - ʈ3. 

ȽɞɌəɐɌɜɞəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɐɗɫ ɚɛɜɑɐɑɗɑ-

əɔɫ ɘɑɝɞəɚɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɜɚɢɑɝɝɌ 

ɎɖɗɪɣɌɗɚ ɚɝɘɚɞɜ ɎɜɌɣɌ-ɚəɖɚɗɚɏɌ, ɘɌɘɘɚɏɜɌɠɔ-

ɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɚɍɝɗɑɐɚ-

ɎɌəɔɑ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɔ ɓɚə ɜɑɏɔɚəɌɜəɚɏɚ 

ɗɔɘɠɚɚɞɞɚɖɌ. Ȱɗɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌ-

ɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɎɧɛɚɗəɫɗɌɝɨ 

core-ɍɔɚɛɝɔɫ ɛɚɐ ȿȳ-əɌɎɔɏɌɢɔɑɕ ɗɔɍɚ ɚɛɑɜɌɢɔ-

ɚəəɌɫ ɍɔɚɛɝɔɫ. ȺɢɑəɖɌ ɝɞɌɞɟɝɌ ɗɔɘɠɚɟɓɗɚɎ 

ɛɜɚɎɚɐɔɗɌɝɨ əɌ ɚɝəɚɎɌəɔɔ ȿȳȴ ɝ ɛɟəɖɢɔɑɕ ɛɚ-

ɐɚɓɜɔɞɑɗɨəɧɡ ɗɔɘɠɚɟɓɗɚɎ ɔ ɛɚɝɗɑɐɟɪɥɔɘ ɢɔ-

ɞɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ əɌ ɩɞɌɛɑ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɚɛɑɜɌ-

ɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑ-

ɣɑəɔɫ. ȴɓ 74 ɒɑəɥɔə ɓɗɚɖɌɣɑɝɞɎɑəəɌɫ ɚɛɟɡɚɗɨ 

Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɟ 71 ɛɌɢɔ-

ɑəɞɖɔ. ȿ 1 ɛɌɢɔɑəɞɖɔ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɜɑɢɔ-

ɐɔɎ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɚɛɑ-

ɜɌɢɔɚəəɚɕ ɍɔɚɛɝɔɔ ɚɍəɌɜɟɒɑəɌ ɠɔɍɜɚɓəɌɫ 

ɞɖɌəɨ, Ɏ 1 ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɚɎɌɗ ɛɑɜɎɔɣəɧɕ ɚɣɌɏ 

Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ (ɚɛɟɡɚɗɨ ɐɚɍɌɎɚɣəɚɕ ɐɚɗɨɖɔ), 

Ɏ 1 ɝɗɟɣɌɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɫɎɗɫɗɚɝɨ 

ɛɜɚɫɎɗɑəɔɑɘ ɘɌɝɞɔɞɌ. ȾɌɖɒɑ ɟ 13 ɒɑəɥɔə ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ Ɏ 

ɛɜɚɞɔɎɚɛɚɗɚɒəɚɕ ɖ ɚɛɟɡɚɗɑɎɚɘɟ ɛɜɚɢɑɝɝɟ ɒɑ-

ɗɑɓɑ (ɞɌɍɗ.ʈ 2, ʈ3). Ȯɝɑ ɍɚɗɨəɧɑ ȼȸȲ ɛɚɗɟɣɔɗɔ 

ɖɚɘɍɔəɔɜɚɎɌəəɚɑ ɗɑɣɑəɔɑ, ɖɚɞɚɜɚɑ ɛɜɑɐɛɚɗɌɏɌ-

ɗɚ Ɏɧɛɚɗəɑəɔɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

(ɘɌɝɞɩɖɞɚɘɔɔ ɔɗɔ ɜɑɓɑɖɢɔɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɝ 

ɩɞɌɛɚɘ Ɍɖɝɔɗɗɫɜəɚɏɚ ɝɞɌɐɔɜɚɎɌəɔɫ) ɝ ɛɚɝɗɑɐɟ-

ɪɥɔɘ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɚɛɑɜɌ-

ɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌɗɌ, Ɍ ɞɌɖɒɑ ɝɔɝɞɑɘəɚɏɚ ɖɚɘ-

ɛɚəɑəɞɌ ɗɑɣɑəɔɫ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɛɜɔ əɌɗɔ-

ɣɔɔ ɛɚɖɌɓɌəɔɕ ɐɗɫ ɔɡ ɛɜɚɎɑɐɑəɔɫ. 

ȹɌ ɩɞɌɛɑ ɛɑɜɎɔɣəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ Ɏɝɑɘ 

ɛɌɢɔɑəɞɖɌɘ ɎɧɛɚɗəɫɗɌɝɨ ȺɀɉȶȾ ɝ  99mȾɝ-Ⱦȯ. 

ȼɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞ ɎɎɚɐɔɗɝɫ ɎəɟɞɜɔɎɑəəɚ Ɏ 

ɐɚɓɑ 500 ȸȭɖ Ɏ ɖɟɍɔɞɌɗɨəɟɪ Ɏɑəɟ, ɛɜɚɞɔɎɚɛɚ-

ɗɚɒəɟɪ ɛɜɑɐɛɚɗɌɏɌɑɘɚɕ ɝɞɚɜɚəɑ ɛɚɜɌɒɑəɔɫ 

ɔɗɔ Ɏ Ɏɑəɟ ɝɞɚɛɧ. Ⱥɐəɚɠɚɞɚəəɟɪ ɩɘɔɝɝɔɚəəɟɪ 

ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ Ɏɧɛɚɗəɫɗɔ əɌ ɏɌɘ-

ɘɌ-ɖɌɘɑɜɑ E.CAM 180 ɠɔɜɘɧ çSiemensè (ȯɑɜɘɌ-

əɔɫ) ɣɑɜɑɓ 40 ɘɔəɟɞ ɛɚɝɗɑ ɔəɦɑɖɢɔɔ.  Ȯ ɡɚɐɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɖɌ ɜɌɝɛɚɗɌɏɌɗɌɝɨ əɌ ɝɞɚɗɑ 

Ɏ ɛɚɗɚɒɑəɔɔ çɗɑɒɌ əɌ ɝɛɔəɑè, Ɏ ɛɚɗɑ ɓɜɑəɔɫ ɐɑ-

ɞɑɖɞɚɜɌ ɎɡɚɐɔɗɌ ɚɍɗɌɝɞɨ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. Ȼɜɔ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɖɚɗɗɔɘɌɞɚɜɧ ɐɗɫ 

ɩəɑɜɏɔɔ 140 ȶɩȮ, ɛɜɚɔɓɎɚɐɔɗɌɝɨ ɓɌɛɔɝɨ 64 ɖɌɐ-

ɜɚɎ Ɏ 32 ɛɜɚɑɖɢɔɫɡ Ɏ ɘɌɞɜɔɢɟ 256ɡ256 ɛɔɖɝɑ-

ɗɑɕ ɍɑɓ ɌɛɛɌɜɌɞəɚɏɚ ɟɎɑɗɔɣɑəɔɫ. Ȼɚɗɟɣɑəəɧɑ 

ɐɌəəɧɑ ɚɍɜɌɍɌɞɧɎɌɗɔɝɨ ɛɚɝɜɑɐɝɞɎɚɘ ɝɛɑɢɔɌɗɔ-

ɓɔɜɚɎɌəəɚɕ ɝɔɝɞɑɘɧ E.Soft ɠɔɜɘɧ çSiemensè 

(ȯɑɜɘɌəɔɫ). ȴɓɚɍɜɌɒɑəɔɫ ɌɖɝɔɌɗɨəɧɡ, ɝɌɏɔɞ-

ɞɌɗɨəɧɡ ɔ ɖɚɜɚəɌɜəɧɡ ɝɜɑɓɚɎ ɚɛɔɝɧɎɌɗɔɝɨ ɖɌ-

ɣɑɝɞɎɑəəɚ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɡɌɜɌɖɞɑɜɌ əɌɖɚɛɗɑ-

əɔɫ ȼɀȻ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ, Ɍɖɝɔɗɗɫɜəɧɡ ɔ ɛɌɜɌɝɞɑɜəɌɗɨəɧɡ ɓɚə. Ȯ 

ɝɗɟɣɌɑ ɚɍəɌɜɟɒɑəɔɫ ɟɣɌɝɞɖɚɎ ɏɔɛɑɜɠɔɖɝɌɢɔɔ 

ȼɀȻ Ɏ ɛɜɚɑɖɢɔɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɔɗɔ ɜɑɏɔɚəɌɜ-

əɧɡ ɗɔɘɠɚɟɓɗɚɎ ɜɑɏɔɝɞɜɔɜɚɎɌɗɚɝɨ əɌɗɔɣɔɑ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌɏɌ. Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɔəɠɚɜ-

ɘɌɞɔɎəɚɝɞɔ ɘɑɞɚɐɌ ɜɑɓɟɗɨɞɌɞ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɝɜɌɎəɔɎɌɗɝɫ ɝ ɐɌəəɧɘɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɍɔɚɛɝɔɔ, ɗɔɍɚ ɚɛɑɜɌɢɔɚəəɚɏɚ ɘɌɞɑ-

ɜɔɌɗɌ. ȴəɐɑɖɝ əɌɖɚɛɗɑəɔɫ 99mȾɝ-Ⱦȯ Ɏ ɚɛɟɡɚɗɔ 

ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɖɌɖ ɝɚɚɞəɚɤɑəɔɑ çɝɜɑɐəɑɏɚ ɝɣɑ-

ɞɌ ɔɘɛɟɗɨɝɚɎ Ɏ ɚɛɟɡɚɗɔè ɖ çɝɜɑɐəɑɘɟ ɝɣɑɞɟ ɔɘ-

ɛɟɗɨɝɚɎ Ɏ ɠɚəɑè. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɝɫ Ɏ ɛɜɚ-

ɏɜɌɘɘɑ Statistica 10.0 (StatSoft, ȽɄȬ). ȺɛɔɝɌ-

ɞɑɗɨəɌɫ ɝɞɌɞɔɝɞɔɖɌ ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɛɚɝɞɜɚɑəɔɑɘ 

ɞɌɍɗɔɢ ɣɌɝɞɚɞ. ȹɚɜɘɌɗɨəɚɝɞɨ ɜɌɝɛɜɑɐɑɗɑəɔɫ 

ɐɌəəɧɡ ɚɢɑəɔɎɌɗɌɝɨ ɛɟɞɑɘ ɛɚɝɞɜɚɑəɔɫ ɏɔɝɞɚ-

ɏɜɌɘɘ ɔ ɚɢɑəɖɔ ɖɜɔɞɑɜɔɑɎ ȶɚɗɘɚɏɚɜɚɎɌ-

ȽɘɔɜəɚɎɌ ɔ ɄɌɛɔɜɚ-ȿɔɗɖɌ. Ȱɗɫ ɝɜɌɎəɑəɔɫ 

ɘɑɒɏɜɟɛɛɚɎɧɡ ɜɌɓɗɔɣɔɕ ɔɝɝɗɑɐɟɑɘɧɡ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ U ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ ɔ 

ɡɔ-ɖɎɌɐɜɌɞ ȻɔɜɝɚəɌ. Ȱɗɫ ɎɧɫɎɗɑəɔɫ ɝɎɫɓɑɕ 

ɘɑɒɐɟ ɛɜɔɓəɌɖɌɘɔ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɖɚɩɠɠɔɢɔɑəɞ 

ɜɌəɏɚɎɚɕ ɖɚɜɜɑɗɫɢɔɔ ȽɛɔɜɘɑəɌ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɚɣɌɏɔ əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 40 ɍɚɗɨəɧɡ 

ȼȸȲ (55%)  ɔ ɟ 3 ɛɌɢɔɑəɞɚɖ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑə-

əɚɕ ɛɌɞɚɗɚɏɔɑɕ (21%). ɃɌɥɑ Ɏɝɑɏɚ əɑɎɧɝɚɖɌɫ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ Ɏ ɚɍəɌɜɟɒɑəɔɔ ɛɑɜɎɔɣəɚɕ 

ɚɛɟɡɚɗɔ ɍɧɗɌ ɚɍɟɝɗɚɎɗɑəɌ ɌɖɞɔɎəɧɘ əɑɝɛɑɢɔ-

ɠɔɣɑɝɖɔɘ ɍɔɗɌɞɑɜɌɗɨəɧɘ əɌɖɚɛɗɑəɔɑɘ ȼɀȻ, 

ɓɌɞɜɟɐəɫɪɥɔɘ ɐɔɌɏəɚɝɞɔɖɟ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɑ (ɜɔɝ. 1). ȾɌɖ, ɍɔɗɌɞɑɜɌɗɨəɚɑ Ɏɧ-

ɝɚɖɚɔəɞɑəɝɔɎəɚɑ Ɏɖɗɪɣɑəɔɑ ɛɜɑɛɌɜɌɞɌ ɍɧɗɚ 

ɓɌɠɔɖɝɔɜɚɎɌəɚ ɟ 27 ɛɌɢɔɑəɞɚɖ ȼȸȲ, ɔ ɗɔɤɨ ɟ 

4 (15%) ɔɓ əɔɡ ɍɧɗ ɎɔɓɟɌɗɔɓɔɜɚɎɌə ɚɣɌɏ Ɏ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɑ. ȾɚɏɐɌ ɖɌɖ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɍɔɗɌ-

ɞɑɜɌɗɨəɚɏɚ əɌɖɚɛɗɑəɔɫ (47 ɛɌɢɔɑəɞɚɖ) ɚɍɜɌɓɚ-

ɎɌəɔɑ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ Ɏ 39 ɝɗɟɣɌɫɡ (83%).  

Ȼɜɔ ɚɢɑəɖɑ ɡɌɜɌɖɞɑɜɌ əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɑ ɔ Ɏ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ ɍɧɗɔ ɛɜɚ-

ɌəɌɗɔɓɔɜɚɎɌəɧ ɖɗɔəɔɣɑɝɖɔɑ, ɌəɌɞɚɘɔɣɑɝɖɔɑ ɔ 

ɍɔɚɗɚɏɔɣɑɝɖɔɑ ɠɌɖɞɚɜɧ (ɞɌɍɗ. ʈ4). ȭɧɗɚ ɛɚɖɌ-

ɓɌəɚ, ɣɞɚ əɌ Ɍɖɖɟɘɟɗɫɢɔɪ ȼɀȻ Ɏ əɚɎɚɚɍɜɌɓɚɎɌ-

əɔɔ ɞɌɖɒɑ ɓəɌɣɔɘɚɑ Ɏɗɔɫəɔɑ ɚɖɌɓɧɎɌɗ ɎɚɓɜɌɝɞ, 

ɘɑəɝɞɜɟɌɗɨəɧɕ ɝɞɌɞɟɝ ɔ ɘɚɗɑɖɟɗɫɜəɧɕ ɛɚɐɞɔɛ 

ɚɛɟɡɚɗɔ (ɞɌɍɗ. ʈ5). ȭɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɍɔɗɌɞɑ-

ɜɌɗɨəɚɑ əɌɖɚɛɗɑəɔɑ ɛɜɑɛɌɜɌɞɌ ɝɎɫɓɌəɚ ɝ ɍɚɗɑɑ 

ɘɚɗɚɐɧɘ ɎɚɓɜɌɝɞɚɘ (p=0,011), ɌɖɞɔɎəɧɘ ɘɑə-

ɝɞɜɟɌɗɨəɧɘ ɝɞɌɞɟɝɚɘ (p=0,006) ɔ Ɏɧɝɚɖɚɕ ɘɌɘ-

ɘɚɏɜɌɠɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɨɪ (p=0,001). 

ȭɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ ɛɜɔɣɔə ɛɚɗɟɣɑəɔɫ 

ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ (n=3). Ȯ ɚɐ-

əɚɘ ɔɓ ɝɗɟɣɌɑɎ Ɏɧɝɚɖɚɑ əɌɖɚɛɗɑəɔɑ ȼɀȻ (ɔə-

ɐɑɖɝ əɌɖɚɛɗɑəɔɫ 1,2) ɚɞɘɑɣɌɗɚɝɨ Ɏ ɛɜɚɑɖɢɔɔ 

ɘɌɝɞɔɞɌ, ɣɞɚ ɘɚɒɑɞ ɚɍɦɫɝəɫɞɨɝɫ ɌɖɞɔɎəɧɘɔ 

ɘɑɞɌɍɚɗɔɣɑɝɖɔɘɔ ɔɓɘɑəɑəɔɫɘɔ ɛɜɔ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚɘ ɛɜɚɢɑɝɝɑ, Ɏ ɣɌɝɞəɚɝɞɔ ɟɝɔɗɑəɔɑɘ ɖɜɚ 
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ȾɌɍɗɔɢɌ ʈ4.     ȼɑɓɟɗɨɞɌɞɧ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʂʦʣʠʯʝʩʪʚʦ  ʇʘʣʴʧʠʨʫʝʤʳʝ ʅʝʧʘʣʴʧʠʨʫʝʤʳʝ 

ʀʩʪʠʥʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʳʝ (n=40)    

ʠʥʚʘʟʠʚʥʘʷ ʢʘʨʮʠʥʦʤʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʪʠʧʘ 

23 20 3 

ʠʥʚʘʟʠʚʥʘʷ ʢʘʨʮʠʥʦʤʘ ʙʝʟ ʫʪʦʯʥʝʥʠʷ ʪʠʧʘ 7 7 0 

ʠʥʚʘʟʠʚʥʘʷ ʜʦʣʴʢʦʚʘʷ ʢʘʨʮʠʥʦʤʘ 4 4 0 

ʚʥʫʪʨʠʧʨʦʪʦʢʦʚʘʷ ʢʘʨʮʠʥʦʤʘ (DCIS) 3 2 1 

ʢʨʠʙʨʠʬʦʨʤʥʘʷ ʢʘʨʮʠʥʦʤʘ 1 1 0 

ʤʝʪʘʧʣʘʩʪʠʯʝʩʢʠʡ ʨʘʢ 1 1 0 

ʠʥʚʘʟʠʚʥʘʷ ʤʠʢʨʦʧʘʧʠʣʣʷʨʥʘʷ ʢʘʨʮʠʥʦʤʘ 1 0 1 

ʀʩʪʠʥʥʦ-ʦʪʨʠʮʘʪʝʣʴʥʳʝ (n=11)    

ʧʨʦʩʪʘʷ ʛʠʧʝʨʧʣʘʟʠʷ 3 0 3 

ʬʠʙʨʘʜʝʥʦʣʠʧʦʤʘ 1 0 1 

ʥʦʨʤʘʣʴʥʘʷ ʧʘʨʝʥʭʠʤʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟ r 1 0 1 

ʬʠʙʨʦʘʜʝʥʦʤʘ 2 1 1 

ʜʦʣʴʢʦʚʘʷ ʛʠʧʝʨʧʣʘʟʠʷ 1 0 1 

ʢʠʩʪʘ 3 1 2 

ʃʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʝ (n=3)    

ʬʠʙʨʦʟʥʳʝ ʠʟʤʝʥʝʥʠʷ 1 1 0 

ʭʨʦʥʠʯʝʩʢʦʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ 1 1 0 

ʵʧʠʪʝʣʠʘʣʴʥʘʷ flat ʘʪʠʧʠʷ 1 0 1 

ʃʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʝ (n=32)    

ʠʥʚʘʟʠʚʥʘʷ ʢʘʨʮʠʥʦʤʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʪʠʧʘ 

23 17 6 

ʠʥʚʘʟʠʚʥʘʷ ʢʘʨʮʠʥʦʤʘ ʙʝʟ ʫʪʦʯʥʝʥʠʷ ʪʠʧʘ 4 3 1 

ʠʥʚʘʟʠʚʥʘʷ ʜʦʣʴʢʦʚʘʷ ʢʘʨʮʠʥʦʤʘ 2 1 1 

ʚʥʫʪʨʠʧʨʦʪʦʢʦʚʘʷ ʢʘʨʮʠʥʦʤʘ (DCIS) 1 0 1 

ʢʨʠʙʨʠʬʦʨʤʥʘʷ ʢʘʨʮʠʥʦʤʘ 1 1 0 

ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʘʷ ʧʘʧʠʣʣʷʨʥʘʷ ʢʘʨʮʠʥʦʤʘ 1 0 1 
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ɎɚɞɚɖɌ ɔ ɛɚɎɧɤɑəɔɑɘ ɛɚɜɔɝɞɚɝɞɔ ɝɞɑəɖɔ ɝɚɝɟ-

ɐɚɎ (ɜɔɝ. 2). ȾɌɖɒɑ Ɍɖɖɟɘɟɗɫɢɔɫ ɛɜɑɛɌɜɌɞɌ ɍɧ-

ɗɌ ɎɧɫɎɗɑəɌ Ɏ ɚɣɌɏɑ ɠɔɍɜɚɓɌ Ɏɍɗɔɓɔ ɖɌɛɝɟɗɧ 

ɔɘɛɗɌəɞɌ ɟ ɛɌɢɔɑəɞɖɔ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɜɑɢɔ-

ɐɔɎ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. Ⱥɐɔə ɝɗɟɣɌɕ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɖɚəɞɜɗɌɞɑɜɌɗɨəɚɕ ɒɑɗɑ-

ɓɑ ɍɧɗ ɌɝɝɚɢɔɔɜɚɎɌə ɝ ɩɛɔɞɑɗɔɌɗɨəɚɕ flat Ɍɞɔ-

ɛɔɑɕ (ɜɔɝ. 3).  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɖɌɓɌɞɑɗɔ ɔəɠɚɜɘɌɞɔɎ-

əɚɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɝɚɝɞɌɎɔɗɔ: 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 55,55%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 

78,57%, ɞɚɣəɚɝɞɨ ð 60,46%, ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ 

ɢɑəəɚɝɞɨ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ð 93,02%, 

ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɜɑ-

ɓɟɗɨɞɌɞɌ ð 25,58%. Ȯ ɝɗɟɣɌɑ ɚɢɑəɖɔ ɔəɠɚɜɘɌ-

ɞɔɎəɚɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɏɜɟɛɛɑ ɛɚɝɞɘɑəɚɛɌɟ-

ɓɌɗɨəɧɡ ɒɑəɥɔə ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɝɚɝɞɌɎɔɗɌ 72%.  ȿ ɛɌɢɔɑəɞɚɖ Ɏ ɛɚɝɞɘɑəɚ-

ɛɌɟɓɑ ɝ ɜɌɓɘɑɜɌɘɔ ɚɛɟɡɚɗɔ 2 ɝɘ ɔ ɍɚɗɑɑ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ȺɀɉȶȾ ɝ 99mȾɝ-Ⱦȯ   ɟɎɑɗɔɣɔɗɌɝɨ 

ɐɚ 77%. 

Ȱɗɫ ɚɍɦɑɖɞɔɎəɚɏɚ ɌəɌɗɔɓɌ Ɏɗɔɫəɔɫ ɜɌɓ-

ɗɔɣəɧɡ ɠɌɖɞɚɜɚɎ əɌ ɎɔɓɟɌɗɔɓɌɢɔɪ ɚɛɟɡɚɗɔ ɘɑ-

ɞɚɐɚɘ ȺɀɉȶȾ ɝ 99mȾɝ-Ⱦȯ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ 

ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɚɞɐɑɗɨəɚ ɟ ɛɌɢɔɑəɞɚɖ 

ɍɑɓ ɍɔɗɌɞɑɜɌɗɨəɚɏɚ əɌɖɚɛɗɑəɔɫ ȼɀȻ. Ȼɚɗɟɣɑə-

əɧɑ ɐɌəəɧɑ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɎɧɫɎɗɫɑɘɚɝɞɨ ɛɑɜ-

Ɏɔɣəɚɏɚ ɚɣɌɏɌ ɓɌɎɔɝɑɗɌ ɞɚɗɨɖɚ ɚɞ ɜɌɓɘɑɜɌ ɛɑɜ-

Ɏɔɣəɚɕ ɚɛɟɡɚɗɔ, Ɍ ɍɔɚɗɚɏɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ 

ɚɍɜɌɓɚɎɌəɔɕ ɚɖɌɓɌɗɔɝɨ əɑɓəɌɣɔɘɧɘɔ ɠɌɖɞɚɜɌ 

ȾɌɍɗɔɢɌ ʈ5.     ɀɌɖɞɚɜɧ, Ɏɗɔɫɪɥɔɑ əɌ ɎɔɓɟɌɗɔɓɌɢɔɪ ɛɑɜɎɔɣəɚɕ ɚɛɟɡɚɗɔ. 

ʌʘʢʪʦʨ p 

ɺʦʟʨʘʩʪ (>50 vs <50) 0,007 

ʈʘʟʤʝʨ ʦʧʫʭʦʣʠ 0,348 

ʈʘʟʤʝʨ ʦʧʫʭʦʣʠ (>2 ʩʤ vs <2 ʩʤ) 0,793 

Ki -67 0,907 

Ki -67 (>30 vs <30) 0,865 

ʄʝʥʩʪʨʫʘʣʴʥʳʡ ʩʪʘʪʫʩ (ʧʨʝʤʝʥʦʧʘʫʟʘ vs ʧʦʩʪʤʝʥʦʧʘʫʟʘ) 0,002 

ʉʪʦʨʦʥʘ ʧʦʨʘʞʝʥʠʷ (dex vs sin) 0,665 

ɹʠʣʘʪʝʨʘʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ 0,000 

ʄʘʤʤʦʛʨʘʬʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ (ʥʠʟʢʘʷ vs ʚʳʩʦʢʘʷ) 0,781 

ʇʦʜʪʠʧ ʦʧʫʭʦʣʠ 0,050 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧʘ ʦʧʫʭʦʣʠ 0,664 

ʉʪʝʧʝʥʴ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ 0,856 
 

   
 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.      ȺɀɉȶȾ. 

ȯɔɛɑɜɠɔɖɝɌɢɔɫ ȼɀȻ Ɏ ɛɜɚɑɖɢɔɔ ɛɜɌɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɟ ɛɌɢɔɑəɞɖɔ ɝ ɘɌɝɞɔɞɚɘ.  

Fig. 2.   SPECT. 

Hyperfixation of the radiopharmaceutical in the rig ht breast in a patient with mastitis.  
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ȾɌɍɗɔɢɌ ʈ6.     Ȯɗɔɫəɔɑ ɜɌɓɗɔɣəɧɡ ɠɌɖɞɚɜɚɎ əɌ ɎɧɫɎɗɫɑɘɚɝɞɨ ɚɛɟɡɚɗɔ ɟ ɛɌɢɔɑəɞɚɖ 

ɍɑɓ ɍɔɗɌɞɑɜɌɗɨəɚɏɚ əɌɖɚɛɗɑəɔɫ ȼɀȻ. 

ʌʘʢʪʦʨ p 

ɺʦʟʨʘʩʪ (>50 vs <50) 0,639 

ʈʘʟʤʝʨ ʦʧʫʭʦʣʠ 0,115 

ʈʘʟʤʝʨ ʦʧʫʭʦʣʠ (>2 ʩʤ vs <2 ʩʤ) 0,074 

Ki -67 0,530 

Ki -67 (>30 vs <30) 0,522 

ʄʝʥʩʪʨʫʘʣʴʥʳʡ ʩʪʘʪʫʩ (ʧʨʝ vs ʧʦʩʪ) 0,263 

ʉʪʦʨʦʥʘ ʧʦʨʘʞʝʥʠʷ (dex vs sin) 0,428 

ʄʘʤʤʦʛʨʘʬʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ (ʥʠʟʢʘʷ vs ʚʳʩʦʢʘʷ) 0,120 

ʇʦʜʪʠʧ ʦʧʫʭʦʣʠ 0,227 

ʉʪʝʧʝʥʴ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ 0,441 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧʘ ʦʧʫʭʦʣʠ 0,369 
 

   
 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.      ȺɀɉȶȾ. 

Ɍ -  ɟɣɌɝɞɚɖ ɏɔɛɑɜɠɔɖɝɌɢɔɫ ȼɀȻ əɑɎɧɝɚɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ Ɏ ɛɜɚɑɖɢɔɔ Ɏɑɜɡəɔɡ ɖɎɌɐɜɌəɞɚɎ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɧ ɟ ɛɌɢɔɑəɞɖɔ ɝ ɩɛɔɞɑɗɔɌɗɨəɚɕ òflató Ɍɞɔɛɔɑɕ, ɍ -  ɏɔɛɑɜɠɔɖɝɌɢɔɫ ȼɀȻ Ɏ ɛɜɚɑɖɢɔɔ ɝɚɝɖɌ. 

Fig. 3.   SPECT. 

a - low-intensity tracer hyperfixation in the projection of the upper quadrants of  the left breast in a patient with 

epithelial flat atypia, b - hyperfixation of the radiopharmaceuticals in the projection of the nipple.   
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ɘɔ (ɞɌɍɗ. ʈ6, ɜɔɝ. 4, 5). 

Ƚɜɑɐəɔɕ ɔəɐɑɖɝ əɌɖɚɛɗɑəɔɫ 99mȾɝ-Ⱦȯ Ɏ 

ɚɛɟɡɚɗɔ ɝɚɝɞɌɎɔɗ 1,87Ñ0,82. ȴəɐɑɖɝ əɌɖɚɛɗɑəɔɫ 

ɔɘɑɗ ɝɗɌɍɟɪ, əɚ ɓəɌɣɔɘɟɪ ɛɚɗɚɒɔɞɑɗɨəɟɪ ɖɚɜ-

ɜɑɗɫɢɔɚəəɟɪ ɝɎɫɓɨ (0,436, p<0,05) ɝ ɛɚɖɌɓɌɞɑ-

ɗɑɘ Ki-67 ɔ ɚɞɜɔɢɌɞɑɗɨəɟɪ ɝɎɫɓɨ (-0,380, 

p<0,05) ɝ ɛɚɖɌɓɌɞɑɗɑɘ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɚɕ ɛɗɚɞ-

əɚɝɞɔ. Ȱɜɟɏɔɑ ɛɚɖɌɓɌɞɑɗɔ əɑ ɔɘɑɗɔ ɝɎɫɓɔ ɝ ɔə-

ɐɑɖɝɚɘ əɌɖɚɛɗɑəɔɫ.    

Ȼɜɔ ɚɢɑəɖɑ ɜɑɏɔɚəɌɜəɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑ-

əɔɫ ɍɧɗɚ ɎɧɫɎɗɑəɚ 6 ɝɗɟɣɌɑɎ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

əɌɖɚɛɗɑəɔɫ ɛɜɑɛɌɜɌɞɌ Ɏ Ɍɖɝɔɗɗɫɜəɚɕ ɚɍɗɌɝɞɔ. 

ȿ 20 ɛɌɢɔɑəɞɚɖ ɝ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ 

ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɚɟɓɗɚɎ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

Ɏɖɗɪɣɑəɔɫ ȼɀȻ Ɏ ɓɚəɌɡ ɗɔɘɠɚɚɞɞɚɖɌ əɑ əɌɍɗɪ-

ɐɌɗɚɝɨ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɖɌɓɌɞɑɗɔ ɔəɠɚɜɘɌ-

ɞɔɎəɚɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɘɑɞɌɝɞɌ-

ɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɡ ɟɓɗɚɎ ɝɚɝɞɌɎɔɗɌ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 23%, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 100%, ɞɚɣəɚɝɞɨ ð 72% (ɜɔɝ. 6, 

7). ȬəɌɗɔɓ ɐɌəəɧɡ ɛɜɑɐɝɞɌɎɗɑə Ɏ ɞɌɍɗɔɢɑ ʈ7. 

ȮɧɫɎɗɫɑɘɚɝɞɨ ɛɚɜɌɒɑəəɧɡ ɗɔɘɠɚɟɓɗɚɎ əɑ ɓɌ-

ɎɔɝɑɗɌ ɚɞ ɖɗɔəɔɣɑɝɖɔɡ ɠɌɖɞɚɜɚɎ ɔ ɍɔɚɗɚɏɔɣɑ-

ɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ (ɞɌɍɗ. 

ʈ8). 

ȴɓɎɑɝɞəɚ, ɣɞɚ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɘɌɘɘɚɝ-

ɢɔəɞɔɏɜɌɠɔɔ ɝ 99m Tc-ȸȴȭȴ ɐɔɠɠɟɓəɚɑ ɛɚɎɧ-

ɤɑəəɚɑ əɌɖɚɛɗɑəɔɑ ȼɀȻ Ɏ ɛɌɜɑəɡɔɘɑ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɧ ɘɚɒɑɞ ɎɝɞɜɑɣɌɞɨɝɫ Ɏ 7-10%  ɝɗɟɣɌɑɎ [13]. 

ȭɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ əɌ ɛɚɎɧɤɑəəɧɕ ɓɌɡɎɌɞ ɜɌ-

ɐɔɚɔəɐɔɖɌɞɚɜɌ ɘɚɏɟɞ ɚɖɌɓɧɎɌɞɨ Ɏɗɔɫəɔɑ ɏɚɜ-

ɘɚəɌɗɨəɧɑ ɠɌɖɞɚɜɧ. ȾɌɖ, ɔəɞɑəɝɔɎəɚɝɞɨ 

əɌɖɚɛɗɑəɔɫ ȼɀȻ ɘɚɒɑɞ ɟɝɔɗɔɎɌɞɨɝɫ ɟ ɒɑəɥɔə 

Ɏ ɛɜɑɘɑəɚɛɌɟɓɑ (ɐɚ 29%). ȾɌɖɒɑ, Ɍɖɖɟɘɟɗɫɢɔɫ 
99m Tc-ȸȴȭȴ Ɏɧɤɑ Ɏ ɗɪɞɑɔəɚɎɚɕ ɠɌɓɑ ɘɑəɝɞɜɟ-

Ɍɗɨəɚɏɚ ɢɔɖɗɌ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɠɚɗɗɔɖɟɗɫɜəɚɕ 

[14, 15]. Ȯ ɝɖɜɔəɔəɏɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɍɧɗɚ 

ɛɚɖɌɓɌəɚ, ɣɞɚ ɠɚəɚɎɚɑ ɔəɞɑəɝɔɎəɚɑ Ɏɖɗɪɣɑəɔɑ 

ȼɀȻ ɍɧɗɚ ɝɎɫɓɌəɚ ɝ ɍɚɗɑɑ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɜɌɓ-

Ɏɔɞɔɫ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɌɝɝɚɢɔɔɜɚɎɌəəɚ-

ɏɚ ɞɌɖɒɑ ɝ Ɏɧɝɚɖɚɕ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɚɕ ɛɗɚɞəɚ-

ɝɞɨɪ [16].  

Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɐɔɠɠɟɓəɚɑ ɍɔɗɌɞɑɜɌɗɨəɚɑ 

əɌɖɚɛɗɑəɔɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ Ɏ 36% ɝɗɟɣɌɑɎ, ɣɞɚ, 

Ɏɑɜɚɫɞəɑɑ Ɏɝɑɏɚ, ɍɧɗɚ ɚɍɟɝɗɚɎɗɑəɚ Ɏɧɝɚɖɔɘ 

ɟɜɚɎəɑɘ ɓɌɡɎɌɞɌ 99mȾɝ-Ⱦȯ ɘɑɞɌɍɚɗɔɣɑɝɖɔ-

ɌɖɞɔɎəɚɕ ɞɖɌəɨɪ ɟ ɘɚɗɚɐɧɡ ɒɑəɥɔə, ɝɎɫɓɌə-

əɧɘ ɝ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɘɑɞɌ-

ɍɚɗɔɓɘɌ ɩɞɚɏɚ ȼɀȻ. Ȼɜɔ ɩɞɚɘ, əɌɔɍɚɗɑɑ ɣɌɝɞɚ 

əɑɝɛɑɢɔɠɔɣɑɝɖɌɫ Ɍɖɖɟɘɟɗɫɢɔɫ ɛɜɑɛɌɜɌɞɌ 

əɌɍɗɪɐɌɗɌɝɨ Ɏ ɛɜɚɑɖɢɔɔ ɝɚɝɖɚɎɚ-Ɍɜɑɚɗɫɜəɚɏɚ 

ɖɚɘɛɗɑɖɝɌ ɔ Ɏ ɖɚɒɑ. ȴɝɝɗɑɐɚɎɌəɔɑ ɘɑɡɌəɔɓɘɌ 

əɌɖɚɛɗɑəɔɫ 99mȾɝ-Ⱦȯ Ɏ ɝɜɌɎəɑəɔɔ ɝ 18F-ɀȰȯ Ɏ 

ɚɛɟɡɚɗɔ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ əɌ ɖɗɑɞɚɣəɧɡ ɗɔəɔɫɡ 

ɖɚɗɚɜɑɖɞɌɗɨəɚɕ ɖɌɜɢɔəɚɘɧ (HCT-116) ɔ Ɍɐɑəɚ-

ɖɌɜɢɔəɚɘɧ ɗɑɏɖɔɡ ɣɑɗɚɎɑɖɌ (A549) [17]. Ȼɚ 

ɟɜɚɎəɪ əɌɖɚɛɗɑəɔɫ Ɏ ɖɗɑɞɖɌɡ HCT-116 ɟɖɌɓɌə-

əɧɑ ȼɀȻ ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɚɞɗɔɣɌɗɔɝɨ ɐɜɟɏ ɚɞ 

ɐɜɟɏɌ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɖɗɑɞɚɣəɌɫ ɗɔəɔɫ A549 

ɓɌɡɎɌɞɧɎɌɗɌ 18F-ɀȰȯ ɛɚɣɞɔ Ɏ ɐɎɌ ɜɌɓɌ ɌɖɞɔɎ-

əɑɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 99mȾɝ-Ⱦȯ. Ȼɜɔ ɩɞɚɘ əɌɖɚɛ-

ɗɑəɔɑ ɟɖɌɓɌəəɧɡ ȼɀȻ Ɏ ɖɗɑɞɖɌɡ ɝəɔɒɌɗɚɝɨ ɛɚ 

ɘɑɜɑ ɖɚəɖɟɜɑəɞəɚɏɚ ɟɎɑɗɔɣɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɔ 

ɏɗɪɖɚɓɧ ɔ ɟɝɔɗɔɎɌɗɚɝɨ Ɏ ɛɜɔɝɟɞɝɞɎɔɔ ɔəɝɟɗɔ-

əɌ. Ȼɚɗɟɣɑəəɧɑ ɠɌɖɞɧ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɞɚɘ, 

ɣɞɚ ɔ 18F-ɀȰȯ, ɔ 99mȾɝ-Ⱦȯ  ɛɜɚəɔɖɌɪɞ Ɏ ɖɗɑɞɖɟ 

ɛɜɔ ɟɣɌɝɞɔɔ ɍɑɗɖɚɎ-ɞɜɌəɝɛɚɜɞɑɜɚɎ ɏɗɪɖɚɓɧ. Ȯ 

ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɟɝɗɚɎɔɫɡ ɏɗɪɖɚɓɌ ɛɜɚəɔɖɌɑɞ 

ɣɑɜɑɓ ɖɗɑɞɚɣəɟɪ ɘɑɘɍɜɌəɟ ɝ ɛɚɘɚɥɨɪ əɌɞɜɔɕ-

əɑɓɌɎɔɝɔɘɧɡ (GLUT1-GLUT6 ɔ GLUT8) ɔ 

əɌɞɜɔɕ-ɓɌɎɔɝɔɘɧɡ (SGLT1 ɔ SGLT2) ɞɜɌəɝɛɚɜ-

ɞɑɜɚɎ. Ȯ ɝɚɗɔɐəɧɡ ɚɛɟɡɚɗɫɡ, ɖɚɞɚɜɧɑ Ɏ ɍɚɗɨ-

ɤɔəɝɞɎɑ ɝɎɚɑɘ əɌɡɚɐɫɞɝɫ Ɏ ɏɔɛɚɖɝɔɣɑɝɖɚɕ ɝɜɑ-

ɐɑ, ɛɜɑɚɍɗɌɐɌɑɞ ɩəɑɜɏɑɞɔɣɑɝɖɔ ɩɠɠɑɖɞɔɎəɧɕ 

ɌəɌɩɜɚɍəɧɕ ɏɗɔɖɚɗɔɓ, ɣɞɚ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, Ɏɧ-

ɓɧɎɌɑɞ ɏɔɛɑɜɩɖɝɛɜɑɝɝɔɪ ɍɑɗɖɚɎ-ɞɜɌəɝɛɚɜɞɑɜɚɎ 

(Ɏ ɚɝəɚɎəɚɘ GLUT1 ɔ SGLT1) Ɏ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

ɖɗɑɞɖɌɡ ɔ ɟɝɔɗɔɎɌɑɞ ɛɚɏɗɚɥɑəɔɑ ɏɗɪɖɚɓɧ [18]. 

ȿɣɔɞɧɎɌɫ ɞɚɞ ɠɌɖɞ, ɣɞɚ əɌɖɚɛɗɑəɔɑ ɔ 18F-ɀȰȯ, 

ɔ 99mȾɝ-Ⱦȯ ɝəɔɒɌɑɞɝɫ Ɏ ɛɜɔɝɟɞɝɞɎɔɔ ɢɔɞɚɡɌɗɌ-

ɓɔəɌ Ȯ, ɖɚɞɚɜɧɕ ɍɗɚɖɔɜɟɑɞ ɖɌəɌɗ GLUT1, ɌɎɞɚ-

ɜɧ ɐɑɗɌɪɞ ɎɧɎɚɐ ɚ ɞɚɘ, ɣɞɚ ɚɝəɚɎəɧɘ ɛɟɞɑɘ 

ɛɚɝɞɟɛɗɑəɔɫ ɟɖɌɓɌəəɧɡ ȼɀȻ Ɏ ɖɗɑɞɖɟ ɫɎɗɫɑɞɝɫ 

ɔɘɑəəɚ ɩɞɚɞ ɍɑɗɚɖ-ɞɜɌəɝɛɚɜɞɑɜ. Ȯ ɛɚɗɨɓɟ ɩɞɚɏɚ 

ɛɜɑɐɛɚɗɚɒɑəɔɫ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɔ ɎɑɝɨɘɌ Ɏɧ-

ɜɌɒɑəəɌɫ ɏɔɛɑɜɩɖɝɛɜɑɝɝɔɫ GLUT1 Ɏ ɖɗɑɞɚɣəɧɡ 

ɗɔəɔɫɡ HCT-116 ɔ A549 [19 - 22]. ȶɜɚɘɑ ɞɚɏɚ, Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɔ əɑ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɓəɌɣɔɘɚɏɚ 

Ɏɗɔɫəɔɫ ɍɗɚɖɌɞɚɜɌ SGLT1 əɌ ɟɜɚɎɑəɨ Ɍɖɖɟɘɟ-

ɗɫɢɔɔ ȼɀȻ Ɏ ɖɗɑɞɖɔ, ɣɞɚ ɞɌɖɒɑ ɛɚɐɞɎɑɜɒɐɌɑɞ 

Ɏɑɐɟɥɟɪ ɜɚɗɨ əɌɞɜɔɕ-əɑɓɌɎɔɝɔɘɧɡ ɞɜɌəɝɛɚɜ-

ɞɑɜɚɎ. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ ɚɞɗɔɣɔɑ ɚɞ 18F-

ɀȰȯ, ɖɚɞɚɜɌɫ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɗəɚɝɞɨɪ ɗɚɖɌɗɔɓɟ-

ɑɞɝɫ Ɏ ɢɔɞɚɛɗɌɓɘɑ ɖɗɑɞɖɔ, 99mȾɝ-Ⱦȯ ɛɜɔɘɑɜəɚ Ɏ 

ɜɌɎəɚɕ ɝɞɑɛɑəɔ əɌɖɌɛɗɔɎɌɑɞɝɫ Ɏ ɢɔɞɚɛɗɌɓɘɑ ɔ 

ɖɗɑɞɚɣəɚɕ ɘɑɘɍɜɌəɑ. ȬɎɞɚɜɧ ɚɍɦɫɝəɫɪɞ ɩɞɟ 

ɚɝɚɍɑəəɚɝɞɨ ɍɚɗɨɤɔɘɔ ɜɌɓɘɑɜɌɘɔ ɘɚɗɑɖɟɗɧ 
99mȾɝ-Ⱦȯ, ɖɚɞɚɜɌɫ ɣɌɝɞɔɣəɚ əɑɚɍɜɌɞɔɘɚ ɝɎɫɓɧ-

ɎɌɑɞɝɫ ɝ GLUT1 [17]. ɁɔɘɔɣɑɝɖɌɫ ɝɞɜɟɖɞɟɜɌ 
99mȾɝ-Ⱦȯ əɑ ɛɚɓɎɚɗɫɑɞ ɩɞɚɕ ɘɚɗɑɖɟɗɑ ɎɓɌɔɘɚɐɑɕ-

ɝɞɎɚɎɌɞɨ ɝ ɏɑɖɝɚɖɔəɌɓɚɕ, ɛɚɩɞɚɘɟ ɟɖɌɓɌəəɧɕ 

ȼɀȻ əɑ ɠɚɝɠɚɜɔɗɔɜɟɑɞɝɫ (Ɏ ɚɞɗɔɣɔɑ ɚɞ 18F-

ɀȰȯ) ɔ ɚɝɞɌɑɞɝɫ Ɏ ɖɗɑɞɖɑ Ɏ əɑɔɓɘɑəɑəəɚɘ Ɏɔɐɑ.  

ȹɑɎɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ 

ȺɀɉȶȾ ɝ 99mȾɝ-Ⱦȯ əɑ ɛɚɓɎɚɗɫɪɞ ɜɑɖɚɘɑəɐɚɎɌɞɨ 

əɌɘ ɛɜɔɘɑəɑəɔɑ ɟɖɌɓɌəəɚɏɚ ɘɑɞɚɐɌ ɟ ɘɚɗɚɐɧɡ 

ɛɜɑ- ɔ ɛɑɜɑɘɑəɚɛɌɟɓɌɗɨəɧɡ ɒɑəɥɔə ɝ əɑɍɚɗɨ-

ɤɔɘɔ ɜɌɓɘɑɜɌɘɔ ɚɛɟɡɚɗɔ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɘɌɘ-

ɘɚɝɢɔəɞɔɏɜɌɠɔɫ ɝ ɟɖɌɓɌəəɧɘ ȼɀȻ ɘɚɒɑɞ 

ɟɝɛɑɤəɚ ɛɜɔɘɑəɫɞɨɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɐɚɛɚɗəɔɞɑɗɨ-

əɚɏɚ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɚɢɑəɖɔ ɘɑɞɌɍɚ-

ɗɔɓɘɌ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɖ Ɏ ɛɚɝɞɘɑ-

əɚɛɌɟɓɑ ɝ ɜɌɓɘɑɜɌɘɔ ɚɛɟɡɚɗɔ ɍɚɗɑɑ 2-ɡ ɝɘ (ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ð 77%). Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɛɚɗɟɣɑə-

əɌɫ ɝ ɛɚɘɚɥɨɪ ȺɀɉȶȾ ɝ 99mȾɝ-Ⱦȯ ɔəɠɚɜɘɌɢɔɫ, 

ɘɚɒɑɞ ɝɞɌɞɨ ɚɐəɔɘ ɔɓ ɖɜɔɞɑɜɔɑɎ ɚɢɑəɖɔ ɩɠ-

ɠɑɖɞɌ ɡɔɘɔɚɞɑɜɌɛɔɔ ɟ ɍɚɗɨəɧɡ ȼȸȲ ɔ ɟɣɔɞɧ-

ɎɌɞɨɝɫ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɜɑɢɔɐɔɎɌ ɓɌɍɚɗɑɎɌəɔɫ. 

ȺɐəɌɖɚ ɩɞɌ ɏɔɛɚɞɑɓɌ ɞɜɑɍɟɑɞ ɛɜɚɎɑɐɑəɔɫ ɞɥɌ-

ɞɑɗɨəɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. ȶɜɚɘɑ ɞɚ 
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ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.      ȺɀɉȶȾ. 

ȼɌɖ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, T2N0M0. Ɍ ð ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɏɔɛɑɜɠɔɖɝɌɢɔɫ ȼɀȻ Ɏ ɛɜɚɑɖɢɔɔ ɚɛɟɡɚɗɔ ɗɑɎɚɕ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɍ ð  ɏɔɛɑɜɠɔɖɝɌɢɔɫ ȼɀȻ Ɏ ɛɜɚɑɖɢɔɔ Ɍɜɑɚɗɫɜəɚɕ ɚɍɗɌɝɞɔ ɝ ɚɍɑɔɡ ɝɞɚɜɚə. 

Fig. 4.   SPECT. 

Patient with left -sided breast cancer, T2N0M0. a - hyperfixation of the radiopharmaceutical is visualized in the 

projection of the tumor of the left breast, b - in the projection of the areolar region on both sides.  

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.      ȺɀɉȶȾ. 

ȼɌɖ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, T2N1M0 (ɜɌɓɘɑɜ ɚɛɟɡɚɗɔ 31 ɘɘ). Ɍ ð ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɏɔɛɑɜɠɔɖɝɌɢɔɫ ȼɀȻ Ɏ 

ɛɜɚɑɖɢɔɔ ɚɛɟɡɚɗɔ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɍ ð ɏɔɛɑɜɠɔɖɝɌɢɔɫ ȼɀȻ Ɏ ɛɜɚɑɖɢɔɔ ɖɚɒɔ ɝ ɚɍɑɔɡ ɝɞɚɜɚə. 

Fig. 5.   SPECT. 

Patient with left -sided breast cancer, T2N1M 0 (tumor size 31 mm). a - hyperfixation of the radiopharmaceutical is 

visualized in the projection of a tumor of the left breast,  b - in the projection of the skin on both sides.  
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ȾɌɍɗɔɢɌ ʈ7.     ȬəɌɗɔɓ əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɌɡ. 

ʅʘʢʦʧʣʝʥʠʝ ʈʌʇ N0 N1 N2 N3 ɺʩʝʛʦ  

ʆʪʩʫʪʩʪʚʫʝʪ 46 16 0 4 66 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 0 4 2 0 6 

ɺʩʝʛʦ  46 20 2 4 72 
 

   
 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.      ȺɀɉȶȾ. 

ȼɌɖ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, T1N1M0. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɏɔɛɑɜɠɔɖɝɌɢɔɫ ȼɀȻ Ɏ ɛɜɚɑɖɢɔɔ Ɍɖɝɔɗɗɫɜəɧɡ ɗɔɘ-

ɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɝɗɑɎɌ.  

 

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.      ȺɀɉȶȾ. 

ȼɌɖ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, T3N2M0. Ɍ ð ȹɑɚɞɣɑɞɗɔɎɚɑ əɌɖɚɛɗɑəɔɑ ȼɀȻ Ɏ ɛɜɚɑɖɢɔɔ Ɍɖɝɔɗɗɫɜəɧɡ ɗɔɘɠɌɞɔ-

ɣɑɝɖɔɡ ɟɓɗɚɎ ɝɗɑɎɌ, ɍ ð ɏɔɛɑɜɠɔɖɝɌɢɔɫ ȼɀȻ Ɏ ɛɜɚɑɖɢɔɔ ɚɛɟɡɚɗɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, Ɏ ð Ɏ ɛɜɚɑɖɢɔɔ Ɍɜɑɚɗɫɜ-

əɚɕ ɚɍɗɌɝɞɔ. 

Fig. 7.   SPECT. 

Patient with left -sided breast cancer, T3N2M0. a - the accumulation of the radiopharmaceutical in the projection of 

the axillary lymph nodes on the left, b - hyperfixation of the radiopharmaceutical in the projection of th e breast 

tumor, c - in the projection of the areolar region.  
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ɏɚ, ɢɑɗɑɝɚɚɍɜɌɓəɚ Ɏɧɛɚɗəɑəɔɑ ɐɚɛɚɗəɔɞɑɗɨəɧɡ 

ɖɗɔəɔɣɑɝɖɔɡ ɔɝɛɧɞɌəɔɕ 99mȾɝ-Ⱦȯ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɝɚɎɜɑɘɑəəɚɏɚ ȺɀɉȶȾ/ȶȾ ɚɍɚɜɟɐɚɎɌəɔɫ ɝ 

ɍɚɗɑɑ Ɏɧɝɚɖɔɘ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɘ ɜɌɓɜɑɤɑəɔ-

ɑɘ, Ɍ ɞɌɖɒɑ ɝ ɛɜɔɘɑəɑəɔɑɘ ɘɌɘɘɚɗɚɏɔɣɑɝɖɚɏɚ 

ɘɌɞɜɌɝɌ, ɛɚɓɎɚɗɫɪɥɑɏɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ əɑ-

ɝɛɑɢɔɠɔɣɑɝɖɚɑ əɌɖɚɛɗɑəɔɑ ɔəɐɔɖɌɞɚɜɌ Ɏ ɖɚɒɑ 

ɔ Ɍɜɑɚɗɫɜəɚɕ ɚɍɗɌɝɞɔ ɚɞ ɞɖɌəɔ ɘɚɗɚɣəɚɕ ɒɑɗɑ-

ɓɧ, ɐɗɫ ɜɑɤɑəɔɫ ɎɚɛɜɚɝɌ ɚ ɛɚɖɌɓɌəɔɫɡ ɖ ɘɌɘ-

ɘɚɝɢɔəɞɔɏɜɌɠɔɔ ɝ ɩɞɔɘ ȼɀȻ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȻɑɜɎɧɑ ɖɗɔəɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ 99mȾɝ-

Ⱦȯ ɟ ɛɌɢɔɑəɞɚɖ ɝ ȼȸȲ ɛɚɖɌɓɌɗɔ, ɣɞɚ ȺɀɉȶȾ ɝ 

ɟɖɌɓɌəəɧɘ ȼɀȻ ɘɚɒɑɞ ɛɜɔɘɑəɫɞɨɝɫ Ɏ ɖɌɣɑɝɞɎɑ 

ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ 

ɚɢɑəɖɔ ɘɑɞɌɍɚɗɔɓɘɌ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɟ ɛɌɢɔ-

ɑəɞɚɖ Ɏ ɛɚɝɞɘɑəɚɛɌɟɓɑ ɝ ɜɌɓɘɑɜɌɘɔ ɚɛɟɡɚɗɔ ɍɚ-

ɗɑɑ 2-ɡ ɝɘ. ȿ ɘɚɗɚɐɧɡ ɛɜɑɘɑəɚɛɌɟɓɌɗɨəɧɡ ɒɑə-

ɥɔə ɝ əɑɍɚɗɨɤɔɘɔ ɜɌɓɘɑɜɌɘɔ ɚɛɟɡɚɗɔ ɘɑɞɚɐ 

ɚɍɗɌɐɌɑɞ əɔɓɖɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɨɪ ɔ əɑ ɛɚɖɌɓɌə ɖ ɔɝɛɚɗɨɓɚɎɌəɔɪ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

 

Ƚɛɔɝɚɖ ȷɔɞɑɜɌɞɟɜɧ: 

1. Bray, F., Ferlay, J., Soerjomataram, I., Siegel, R. L., Torre, L. 

A., & Jemal, A. (2018). Global Cancer Sta tistics 2018: GL O-

BOCAN Estimates of Incidence and Mortality Worldwide for 36 

Cancers in 185 Countries. CA: A Cancer Journal for Clinicians. 

doi:10.3322/caac.21492  

2. Ȼɚɐ ɜɑɐ. Ȭ.Ȱ. ȶɌɛɜɔəɌ, Ȯ.Ȯ. ȽɞɌɜɔəɝɖɚɏɚ, ȯ.Ȯ. ȻɑɞɜɚɎɚɕ 

ȳɗɚɖɌɣɑɝɞɎɑəəɧɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ Ɏ ȼɚɝɝɔɔ Ɏ 2017 ɏɚɐɟ (ɓɌ-

ɍɚɗɑɎɌɑɘɚɝɞɨ ɔ ɝɘɑɜɞəɚɝɞɨ). ȸ.: ȸȹȴȺȴ ɔɘ. Ȼ.Ȭ. ȯɑɜɢɑəɌ 

2018. ɔɗɗ. 250 ɝ. ISBN 978-5-85502 -243 -8 

3. Barkan, N. P., Karahisar Turan, S., Yildizhan, H., ¥zel Demi-

ralp, F. D., Uslu, B., & O zkan, S. A. (2018). Conventional and 

current imaging techniques in cancer research and clinics. D e-

sign of Nanostructures for Theranostics Applications. 493 ð528. 

doi:10.1016/b978 -0-12 -813669 -0.00012 -9 

4. ȳɌɎɌɐɚɎɝɖɌɫ Ȯ.Ȱ., ȶɟɜɌɒɚɎ Ȭ.Ȼ., ȶɔɗɔəɌ Ⱥ.Ɋ., ɃɚɕəɓɚəɚɎ 

ȱ.ȷ., ɃɑɜəɚɎ Ȯ.ȴ., ȽɗɚəɔɘɝɖɌɫ ȱ.ȸ., ȭɚɏɚɟɞɐɔəɚɎɌ Ȭ.Ȯ., Ȭəɔ-

ɝɑəɫ ȴ.ȴ., ȼɚɐɔɚəɚɎɌ Ⱥ.Ȯ., ȾɔɢɖɌɫ Ȭ.Ȭ., Ƚɔəɔɗɖɔə  ȴ.ȯ. 

ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔ ɚɛɟɡɚ-

ɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ ɝ ɛɚɘɚ-

ɥɨɪ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 199Ⱦl-ɡɗɚɜɔɐɚɘ. ȸɑɐɔɢɔəɝɖɌɫ ɎɔɓɟɌ-

ɗɔɓɌɢɔɫ. 2009; 4: 55 -65.  

5. Medvedeva A., Chernov V., Sinilkin I., Zelchan R., Belevich Y., 

Chizhevskaya S., Slonimskaya E., Bragina O., Choynzonov E. 

99mȾc MIBI SPECT as a tool for effectiveness of neoadjuvant 

chemotherapy evaluation. Europ ean Journal of Nuclear Medicine 

and Molecular Imaging. 2016; 43 (S1): 278.  

6. Genseke P, Wetz C, Wallbaum T, Kreissl MC, Ghazzawi S, 

Schreiber J, Amthauer H, Grosser OS. Pre -operative quantific a-

tion of pulmonary function using hybrid -SPECT/low -dose-CT: A 

pilot study. Lung Cancer. 2018; 118: 155 -160. doi: 

10.1016/j.lungcan.2018.02.010.  

7. ȹɔɖɚɗɌɑɎ Ȭ. ɋ. ȭɔɚɗɚɏɔɣɑɝɖɌɫ ɡɔɘɔɫ. 3-ɑ ɔɓɐ. ȸɚɝɖɎɌ, ȸɑ-

ɐɔɢɔəɝɖɚɑ ɔəɠɚɜɘɌɢɔɚəəɚɑ ɌɏɑəɞɝɞɎɚ. 2004, 566 ɝ. 

8. ȳɑɗɨɣɌə ȼ.Ȯ., ȸɑɐɎɑɐɑɎɌ Ȭ.Ȭ., ȭɜɌɏɔəɌ Ⱥ.Ȱ. ɔ ɝɚɌɎɞ. ȴɓɟ-

ɣɑəɔɑ ɚɍɥɑɕ ɚɝɞɜɚɕ ɞɚɖɝɔɣəɚɝɞɔ əɚɎɚɏɚ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌ-

ɜɌɞɌ 99mTc-1-ɞɔɚ-D-ɏɗɪɖɚɓɌ Ɏ ɩɖɝɛɑɜɔɘɑəɞɑ. ȸɚɗɑɖɟɗɫɜ-

əɌɫ ɘɑɐɔɢɔəɌ. 2019; 19 (1): 58-66.  

9. ȳɑɗɨɣɌə ȼ.Ȯ., ȸɑɐɎɑɐɑɎɌ Ȭ.Ȭ., Ƚɔəɔɗɖɔə ȴ.ȯ. ɔ ɝɚɌɎɞ. ȴɓɟ-

ɣɑəɔɑ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɛɜɔɏɚɐəɚɝɞɔ ɞɟɘɚɜɚɞɜɚɛəɚɏɚ ɜɌ-

ɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ 99mTɝ-1-ɞɔɚ-D-ɏɗɪɖɚɓɌ Ɏ ɩɖɝɛɑɜɔɘɑə-

ɞɑ. ȸɚɗɑɖɟɗɫɜəɌɫ ɘɑɐɔɢɔəɌ. 2018; 16 (3): 54 -57.  

10.  Zeltchan R., Medvedeva A., Sinilkin I., Chernov V., Stasyuk 

E., Rogov A., Skuridin V. Study of potential utility of new radi o-

pharmaceuticals based on technetium -99m labeled derivative of 

glucose. Paper presented at the AIP Conference Proceedings. 

2016. 17 60 doi:10.1063/1.4960291  

11.  Chernov V.I., Dudnikova E.A., Zelchan R.V., Kravchuk T.L., 

Danilova A.V., Medvedeva A.A., Sinilkin I.G., Bragina O.D., 

Goldberg V.E., Goldberg A.V., Frolova I.G. The first experience of 

using 99mTc -1-thio -d-glucose for single -photon emission co m-

puted tomography imaging of lymphomas  Ƚɔɍɔɜɝɖɔɕ ɚəɖɚɗɚ-

ɏɔɣɑɝɖɔɕ ɒɟɜəɌɗ. 2018; 17 (4): 81 -87.  

12. ɃɑɜəɚɎ Ȯ.ȴ., ȰɟɐəɔɖɚɎɌ ȱ.Ȭ., ȯɚɗɨɐɍɑɜɏ Ȯ.ȱ., ȶɜɌɎɣɟɖ 

ȾɌɍɗɔɢɌ ʈ8.      ȶɗɔəɔɣɑɝɖɔɑ ɠɌɖɞɚɜɧ ɔ ɎɧɫɎɗɑəɔɑ ɛɚɜɌɒɑəəɧɡ ɗɔɘɠɚɟɓɗɚɎ. 

ʌʘʢʪʦʨ p 

ɺʦʟʨʘʩʪ (>50 vs <50) 0,399 

Ki -67 0,062 

Ki -67 (>30 vs <30) 0,200 

ʄʝʥʩʪʨʫʘʣʴʥʳʡ ʩʪʘʪʫʩ (ʧʨʝ vs ʧʦʩʪ) 0,525 

ʉʪʦʨʦʥʘ ʧʦʨʘʞʝʥʠʷ (dex vs sin) 0,076 

ʇʦʜʪʠʧ ʦʧʫʭʦʣʠ 0,002 

ʉʪʝʧʝʥʴ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ 0,542 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧʘ ʦʧʫʭʦʣʠ 0,506 
 

   
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (4):82-96       DOI:10.21569/2222-7415-2019-9-4-82-96            ʉʪʨʘʥʠʮʘ  95 
  

Ⱦ.ȷ., ȰɌəɔɗɚɎɌ Ȭ.Ȯ., ȳɑɗɨɣɌə ȼ.Ȯ., ȸɑɐɎɑɐɑɎɌ Ȭ.Ȭ., Ƚɔəɔɗɖɔə 

ȴ.ȯ., ȭɜɌɏɔəɌ Ⱥ.Ȱ., ȭɑɗɑɎɔɣ Ɋ.Ȯ., ȶɚɜɚɗɑɎɌ ȱ.Ƚ. Ⱥɐəɚɠɚ-

ɞɚəəɌɫ ɩɘɔɝɝɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɔ ɘɚəɔɞɚɜɔəɏɑ ɗɔɘɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɡ ɓɌɍɚɗɑɎɌ-

əɔɕ. ȸɑɐɔɢɔəɝɖɌɫ ɜɌɐɔɚɗɚɏɔɫ ɔ ɜɌɐɔɌɢɔɚəəɌɫ ɍɑɓɚɛɌɝ-

əɚɝɞɨ. 2019; 64 (3): 58ð63. 

doi:10.12737/article_5cf3dfefe60b13.90120976  

13. K halkhali I, Iraniha S, Diggles LE, Cutrone JA, Mishkin FS. 

Scintimammography: the new role of technetium -99m Sestamibi 

imaging for the diagnosis of breast carcinoma. Q J Nucl Med. 

1997; 41 (3): 231 -8. Review. PubMed PMID: 9274131.  

14.  Hruska CB, Rhodes DJ,  Conners AL, Jones KN, Carter RE, 

Lingineni RK, Vachon CM. Background parenchymal uptake 

during molecular breast imaging and associated clinical factors. 

Am J Roentgenol. 2015; 204 (3): W363 ðW370.  

15.  Hruska CB, Conners AL, Vachon CM, OõConnor MK, Shuster 

LT, Bartley AC, Rhodes DJ. Effect of menstrual cycle phase on 

background parenchymal uptake at molecular breast imaging. 

Acad Radiol. 2015; 22 (9): 1147 ð56.  

16.  Hruska CB, Scott CG, Conners AL, Whaley DH, Rhodes DJ, 

Carter RE, OõConnor MK, Hunt KN, Brandt KR, Vachon CM. 

Background parenchymal uptake on molecular breast imaging 

as a breast cancer risk factor: a case -control study. Breast Ca n-

cer Res. 2016; 18 (1): 42.  

17.  Welling M.M., Alberto R. Performance of a 99mTc -labelled 1 - 

thio -beta -D-glucose 2,3,4 ,6-tetra -acetate analogue in the dete c-

tion of infections and tumours in mice:  a comparison with 

[18F]FDG. Nucl Med Commun. 2010; 31 (3): 239 ð248.  

18.  Ganapathy V., Thangaraju M., Prasad P.D. Nutrient tran s-

porters in cancer:  relevance to Warburg hypothes is and beyond. 

Pharmacol Ther. 2009; 121 (1): 29 ð40.  

19.  Ong L.C., Jin Y., Song I.C. et al. 2 -[18F]-2-deoxy -D-glucose 

(FDG)  uptake in human tumor cells is related to the expression 

of GLUT-1 and hexokinase II. Acta Radiol. 2008; 49 (10): 1145 ð

1153.  

20.  Yun H., Lee M., Kim S.S., Ha J. et al. Glucose deprivation 

increases mRNA stability of vascular endothelial growth factor 

through activation of AMP -activated protein kinase in DU145 

prostate carcinoma. J Biol Chem. 2005; 280 (11):  P. 9963 ð9972.  

21.   Guo G.F., Cai Y.C., Zhang B. et al. Overexpression of SGLT1 

and EGFR in colorectal cancer showing a correlation with the 

prognosis. Med Oncol. 2011; 28. Suppl 1:  S197 ð203.  

22.   Huber S.M., Misovic M., Mayer C. et al. EGFR -mediated 

stimulation of sodium/glucos e cotransport promotes survival of 

irradiated human. Radiother Oncol. 2012;103 (3): 373ð379.  

. 

 

 

References : 

1. Bray, F., Ferlay, J., Soerjomataram, I., Siegel, R. L., Torre, L. 

A., & Jemal, A. (2018). Global Cancer Statistics 2018: GL O-

BOCAN Estimates of  Incidence and Mortality Worldwide for 36 

Cancers in 185 Countries. CA: A Cancer Journal for Clin icians. 

doi:10.3322/caac.21492  

2. Malignant Tumors in Russia in 2017 (Incidence and Mortal i-

ty). Editors: A.D. Kaprin, V.V. Starinskiy, G.V. Petrova ð P.A. 

Hert sen Moscow Oncology Research Center ð branch of FSBI 

NMRRC of the Ministry of Health of Russia, Moscow, 2018 (in 

Russian).  

3. Barkan, N. P., Karahisar Turan, S., Yildizhan, H., ¥zel Demi-

ralp, F. D., Uslu, B., & Ozkan, S. A. Conventional and cu rrent 

imagin g techniques in cancer research and clinics. Design of 

Nanostructures for Theranostics Application. 2018; 493 ð528. 

doi:10.1016/b978 -0-12 -813669 -0.00012 -9 

4. Zavadovskaya V.D., Kourazhov A.P., Kilina O.Yu., Choynz o-

nov E.L., Chernov V.I., Slonimskaya E.M., B ogoutdinova A.V., 

Anisenya I.I., Rodionova O.V., Titskay A.A., Sinilkin I.G. Diffe r-

ential Diagnostics Inflammatory and Neoplastic Processes of 

Locomotor Sistem with 199TL -ɝhloride Scintigraphy. Medical 

Visualization 2009; 4: 55 -65.  

5. Medvedeva A., Chernov  V., Sinilkin I., Zelchan R., Belevich Y., 

Chizhevskaya S., Slonimskaya E., Bragina O., Choynzonov E. 

99mȾc MIBI SPECT as a tool for effectiveness of neoadjuvant 

chemotherapy evaluation. European Journal of Nuclear Medicine 

and Molecular Imaging. 2016; 43 (S1): 278.  

6. Genseke P, Wetz C, Wallbaum T, Kreissl MC, Ghazzawi S, 

Schreiber J, Amthauer H, Grosser OS. Pre -operative quantific a-

tion of pulmonary function using hybrid -SPECT/low -dose-CT: A 

pilot study. Lung Cancer. 2018; 118: 155 -160. doi: 

10.1016/j.lung can.2018.02.010.  

7. Nikolaev A. Ya. Biological chemistry. 3rd ed. Moscow, Medical 

News Agency, 2004 (in Russian).  

8. Zelchan R.V., Medvedeva A.A., Bragina O.D. et al. The study 

of the general acute toxicity of a new radiopharmaceutical 

99mTc -1-thio -D-glucose in the experiment. Molecular Medicine. 

2019; 19 (1): 58 -66. doi: doi:10.29296/24999490 -2019 -01 -09 

(in Russian).  

9. Zelchan R.V., Medvedeva A.A., Sinilkin I.G. et al. The study of 

the functional suitability of the tumor medication 99mTc -1-thio -

D-glucose in the experiment. Molecular Medicine. 2018; 16 (3): 

54 -57 (in Russian).  

10.  Zeltchan R., Medvedeva A., Sinilkin I., Chernov V., Stasyuk 

E., Rogov A., Skuridin V. Study of potential utility of new radi o-

pharmaceuticals based on technetium -99m labeled deri vative of 

glucose. Paper presented at the AIP Conference Proceedings. 

2016. 1760 doi:10.1063/1.4960291  

11.  Chernov V.I., Dudnikova E.A., Zelchan R.V., Kravchuk T.L., 

Danilova A.V., Medvedeva A.A., Sinilkin I.G., Bragina O.D., 

Goldberg V.E., Goldberg A.V., Frolova I.G. The first experience of 

using 99mTc -1-thio -d-glucose for single -photon emission co m-

puted tomography imaging of lymphomas. Ƚɔɍɔɜɝɖɔɕ 

ɚəɖɚɗɚɏɔɣɑɝɖɔɕ ɒɟɜəɌɗ. 2018; 17 (4): 81-87.  

12.  Chernov V.I., Dudnikova E.A., Goldberg V.E., Kravchuk T.L., 

Danilova A.V., Zelchan R.V., Medvedeva A.A., Sinilkin I.G., Br a-

gina O .D., Belevich Yu.V., Koroleva  E.S. Single -photon emi ssion 

computed tomography in the diagnosis and monitoring of ly m-

phoproliferative diseases. Medical Radiology and Radiation 

Safety. 2019; 64 (3): 58 ð63. 

doi:10.12737/article_5cf3dfefe60b13.90120976  

13.  Khalkhali I, Iraniha S, Diggles LE, Cutrone JA, Mishkin FS. 

Scintimammography: the new role of technetium -99m Se stamibi 

imaging for the diagnosis of breast carcinoma. Q J Nucl Med. 

1997; 41 (3): 231 -8. Review. PubMed PMID: 9274131.  

14.  Hruska CB, Rhodes DJ, Conners AL, Jones KN, Carter R E, 

Lingineni RK, Vachon CM. Background parenchymal uptake 

during molecular breast imaging and associated clinical factors. 

Am J Roentgenol. 2015; 204 (3): W363 ðW370  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (4):82-96       DOI:10.21569/2222-7415-2019-9-4-82-96            ʉʪʨʘʥʠʮʘ  96 
  

15.  Hruska CB, Conners AL, Vachon CM, OõConnor MK, Shuster 

LT, Bartley AC, Rhodes DJ. Effec t of menstrual cycle phase on 

background parenchymal uptake at molecular breast imaging. 

Acad Radiol. 2015; 22 (9): 1147 ð56.  

16.  Hruska CB, Scott CG, Conners AL, Whaley DH, Rhodes DJ, 

Carter RE, OõConnor MK, Hunt KN, Brandt KR, Vachon CM. 

Background parenc hymal uptake on molecular breast imaging 

as a breast cancer risk factor: a case -control study. Breast Ca n-

cer Res. 2016; 18 (1): 42.  

17.  Welling M.M., Alberto R. Performance of a 99mTc -labelled 1 - 

thio -beta -D-glucose 2,3,4,6 -tetra -acetate analogue in the d etec-

tion of infections and tumours in mice:  a comparison with 

[18F]FDG. Nucl Med Commun. 2010; 31 (3): 239 ð248.  

18.  Ganapathy V., Thangaraju M., Prasad P.D. Nutrient tran s-

porters in cancer:  relevance to Warburg hypothesis and beyond. 

Pharmacol Ther. 2009 ; 121 (1): 29 ð40.  

19.  Ong L.C., Jin Y., Song I.C. et al. 2 -[18F]-2-deoxy -D-glucose 

(FDG)  uptake in human tumor cells is related to the expression 

of GLUT-1 and hexokinase II. Acta Radiol. 2008; 49 (10): 1145 ð

1153.  

20.  Yun H., Lee M., Kim S.S., Ha J. et al . Glucose depriv ation 

increases mRNA stability of vascular endothelial growth factor 

through activation of AMP -activated protein kinase in DU145 

prostate carcinoma. J Biol Chem. 2005; 280 (11):  P. 9963 ð9972.  

21.  Guo G.F., Cai Y.C., Zhang B. et al. Overexp ression of SGLT1 

and EGFR in colorectal cancer showing a correlation with the 

prognosis. Med Oncol. 2011; 28. Suppl 1:  S197 ð203.  

22.  Huber S.M., Misovic M., Mayer C. et al. EGFR -mediated 

stimulation of sodium/glucose cotransport promotes survival of 

irrad iated human. Radiother Oncol. 2012;103 (3): 373 ð379 . 

 

 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (4):97-105       DOI:10.21569/2222-7415-2019-9-4-97-105            ʉʪʨʘʥʠʮʘ  97 
  

 

 

ȼȺȷɈ ȿȷɈȾȼȬȳȮȿȶȺȮȺȵ ɉȷȬȽȾȺȯȼȬɀȴȴ ȽȰȮȴȯȺȮȺȵ ȮȺȷȹɇ ȴ  

ɉɁȺȸȺȼɀȺȸȱȾȼȴȴ Ʉȱȵȶȴ ȸȬȾȶȴ Ȯ ȻȼȺȯȹȺȳȴȼȺȮȬȹȴȴ  

ȻȼȱȲȰȱȮȼȱȸȱȹȹɇɁ ȼȺȰȺȮ 

 

ȾɟɡɍɌɞɟɗɗɔə ȸ.ȯ.1, ɋəɌɖɚɎɌ ȶ.Ȯ.2 
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ɘɑəəɧɡ ɜɚɐɚɎ ɟ ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə əɌ ɝɜɚɖɑ ɍɑɜɑɘɑəəɚɝɞɔ 16-32 əɑɐɑɗɨ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ƚ 1 ɫəɎɌɜɫ 2018 ɏ. ɛɚ 1 ɫəɎɌɜɫ 2019 ɏ. Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɍɧɗɔ Ɏɖɗɪɣɑəɧ 348 ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə əɌ ɝɜɚɖɑ ɍɑɜɑɘɑəəɚɝɞɔ 16-32 əɑɐɑɗɔ (ɝɜɑɐəɔɕ 

ɝɜɚɖ: 22,4Ñ3,16). Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɒɑəɥɔə ɝɚɝɞɌɎɔɗ 28,44Ñ6,28 ɗɑɞ (17-44). ȹɌ ɛɑɜɎɚɘ 

ɩɞɌɛɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɓɘɑɜɑəɔɑ ɤɑɕɖɔ ɘɌɞɖɔ, Ɏ ɜɑɓɟɗɨ-

ɞɌɞɑ ɖɚɞɚɜɚɏɚ ɘɧ Ɏɧɐɑɗɔɗɔ ɏɜɟɛɛɟ ɒɑəɥɔə (N=33) Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɛɚ ɛɜɑɒɐɑɎɜɑɘɑə-

əɧɘ ɜɚɐɌɘ (ɐɗɔəɌ ɤɑɕɖɔ ɘɌɞɖɔ Ò 25 ɘɘ). ȹɌ Ɏɞɚɜɚɘ ɩɞɌɛɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɒɑəɥɔə 

ɏɜɟɛɛɧ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɛɜɔ ɛɚɘɚɥɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɩɗɌɝɞɚɏɜɌɠɔɔ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɧ 

(ȿɉȽȮ) ɛɜɚɎɑɐɑəɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɒɑɝɞɖɚɝɞɔ ɤɑɕɖɔ ɘɌɞɖɔ. Ȼɟɞɑɘ ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ ɌəɌɗɔ-

ɓɌ ɘɑɞɚɐɚɘ ɍɔəɌɜəɚɕ ɜɑɏɜɑɝɝɔɔ ɔ ɐɌɗɨəɑɕɤɑɏɚ ɛɚɝɞɜɚɑəɔɫ ROC-ɖɜɔɎɧɡ 

(receiveroperatingcharacteristic ð ɖɜɔɎɌɫ ɚɛɑɜɌɢɔɚəəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɛɜɔɑɘəɔɖɌ) ɔɓɟ-

ɣɑəɌ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɩɡɚɘɚɜɠɚɘɑɞɜɔɔ Ɏ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ. Ƚɜɑɐəɫɫ ɐɗɔəɌ ɤɑɕɖɔ ɘɌɞɖɔ ɝɚɝɞɌɎɔɗɌ 26,6Ñ2,8 ɘɘ (16-27). Ȼɜɔ 

ɩɞɚɘ ɟ ɍɑɜɑɘɑəəɧɡ, ɟ ɖɚɞɚɜɧɡ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɍɧɗɔ ɛɜɑɒɐɑɎɜɑɘɑəəɧɑ ɜɚɐɧ, ɐɗɔəɌ ɤɑɕɖɔ 

ɘɌɞɖɔ ɝɚɝɞɌɎɔɗɌ 25,3Ñ3,3 ɘɘ, Ɍ ɟ ɍɑɜɑɘɑəəɧɡ, ɖɚɞɚɜɧɑ ɜɚɐɔɗɔ Ɏ ɝɜɚɖ, ɝɚɝɞɌɎɔɗɌ 27Ñ2,5 

ɘɘ (p<0,0001). Ƚɚɚɞəɚɤɑəɔɑ ɒɑɝɞɖɚɝɞɔ ɤɑɕɖɔ ɘɌɞɖɔ ɖ ɒɑɝɞɖɚɝɞɔ ɛɑɜɑɐəɑɕ  ɝɞɑəɖɔ 

ɘɌɞɖɔ (ɜɑɠɑɜɑəɞəɌɫ ɞɚɣɖɌ) ɟ ɒɑəɥɔə ɝ ɖɚɜɚɞɖɚɕ ɤɑɕɖɚɕ ɘɌɞɖɔ ɔ ɝ ɛɜɑɒɐɑɎɜɑɘɑəəɧ-

ɘɔ ɜɚɐɌɘɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ (p<0,0001) ɍɧɗɚ əɔɒɑ (0,89 Ñ 0,2; 0,46-1,45) ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɍɑɜɑɘɑəəɧɘɔ ɝ ɖɚɜɚɞɖɚɕ ɤɑɕɖɚɕ, ɖɚɞɚɜɧɑ ɜɚɐɔɗɔ Ɏ ɝɜɚɖ (1,19Ñ0,32; 0,63-

2,7). Ȼɚɝɞɜɚɑəɔɑ ROC-ɖɜɔɎɧɡ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɜɔ ɝɚɣɑ-

ɞɌəɔɔ ɞɜɌəɝɎɌɏɔəɌɗɨəɚɏɚ ɔɓɘɑɜɑəɔɫ ɤɑɕɖɔ ɘɌɞɖɔ ɔ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɩɗɌɝɞɚɏɜɌɠɔɔ ɛɚ-

ɖɌɓɧɎɌɪɞ Ɏɧɝɚɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ 

(AUC=0,74, p<0,0001) ɛɚ ɝɜɌɎəɑəɔɪ ɞɚɗɨɖɚ ɝ ɞɜɌəɝɎɌɏɔəɌɗɨəɧɘ ɔɓɘɑɜɑəɔɑɘ ɐɗɔəɧ 

ɤɑɕɖɔ ɘɌɞɖɔ. 

ȳɌɖɗɪɣɑəɔɑ. ȿɗɨɞɜɌɓɎɟɖɚɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɤɑɕɖɔ ɘɌɞɖɔ, ɎɖɗɪɣɌɪɥɔɑ 

ɞɜɌəɝɎɌɏɔəɌɗɨəɚɑ ɔɓɘɑɜɑəɔɑ ɐɗɔəɧ ɤɑɕɖɔ ɘɌɞɖɔ ɔ ɚɛɜɑɐɑɗɑəɔɑ ɒɑɝɞɖɚɝɞɔ ɤɑɕɖɔ ɘɌɞ-

ɖɔ ɘɑɞɚɐɚɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɩɗɌɝɞɚɏɜɌɠɔɔ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɧ, ɫɎɗɫɪɞɝɫ ɩɠɠɑɖɞɔɎəɧɘ 

ɝɛɚɝɚɍɚɘ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ Ɏɚ Ɏɞɚɜɚɘ ɔ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ ɍɑ-

ɜɑɘɑəəɚɝɞɔ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɩɗɌɝɞɚɏɜɌɠɔɫ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɧ, ɩɡɚɘɚɜɠɚɘɑɞ-

ɜɔɫ ɤɑɕɖɔ ɘɌɞɖɔ, ɛɜɑɒɐɑɎɜɑɘɑəəɧɑ ɜɚɐɧ, ɐɗɔəɌ ɤɑɕɖɔ ɘɌɞɖɔ, ɒɑɝɞɖɚɝɞɨ ɤɑɕɖɔ ɘɌɞ-

ɖɔ. 
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1 ð ȶɌɓɌəɝɖɌɫ ɏɚɝɟɐɌɜ-

ɝɞɎɑəəɌɫ ɘɑɐɔɢɔəɝɖɌɫ 

ɌɖɌɐɑɘɔɫ ð ɠɔɗɔɌɗ 

ɀȯȭȺȿ ȰȻȺ çȼɚɝɝɔɕɝɖɌɫ 

ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ 

əɑɛɜɑɜɧɎəɚɏɚ ɛɜɚɠɑɝɝɔ-

ɚəɌɗɨəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫè  

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ.  

ɏ. ȶɌɓɌəɨ, ȼɚɝɝɔɫ. 
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SHEAR-WAVE ELASTOGRAPHY AND ECHOMORPHOMETRY OF UTERINE CERVIC 

IN PRETERM BIRTH PREDICTION 
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urpose.  To dete rmine the role of shear -wave elastography and echomorphometry of 

the uterine cervix in the prediction of preterm birth in pregnant women on the ge s-

tational age 16 -32 weeks.  

Materials and methods.  From 1st of January, 2018 till 1st of January, 2019 348 

pregnant women were included in the investigation on the gestational age 16 -32 weeks 

(mean: 22.4Ñ3.16). Mean women age was 28.44Ñ6.28 y.o. (min-max: 17 -44). On the first 

stage of the investigation was carried out the transvaginal ultrasound measurement of the 

cervical length. As a result of this measurement we determined a group of pregnant women 

(N=33) with high risk of preterm birth (cervical length Ò 25mm). On the second stage in the-

se women a Shear -Wave Elastography was carried out in order to determine cer vical elastic i-

ty. We performed statistical analysis with the binary regression method and further co n-

struction of ROC (receiver operating characteristic) -curves.  

Results.  Mean cervical length was 26.6Ñ2.8 mm (16-27). The pregnant women, who 

had pr eterm the  cervical length was 25.3Ñ 3.3 mm, meanwhile in the women, who delivered 

at term, the cervical length was 27Ñ 2.5 mm (p<0,0001). The SWE-ratio in the women with 

shorter cervix and who had preterm was significantly (p<0,0001) less (0.89 Ñ 0.2; 0.46-1.45) 

than in pregnant women with short cervix who delivered at term (1.19Ñ0.32; 0.63-2.7). 

While constructing ROC -curves we determined, that diagnostic performance of the transva g-

inal measurement of cervical length and Shear Wave Elastography is higher in the pre di c-

tion of preterm birth (AUC=0.74 , p<0.0001) then in the case of cervical measurement.  

Conclusion.  Shear -wave elastography in combination with echomorphometry of 

ute r ine cervix is an effective tool of the prediction of preterm birth during second an d th ird 

tr imesters of pregnancy . 

  

 Keywords: Shear -wave elastography, echomorphometry of uterine cervix, preterm 

birth, cervical length, SWE -ratio.  
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ɞɑɡ ɛɚɜ, ɖɌɖ əɑɖɚɞɚɜɧɘɔ ɔɝɝɗɑɐɚɎɌ-

ɞɑɗɫɘɔ ɍɧɗɌ ɐɚɖɌɓɌəɌ ɝɎɫɓɨ ɘɑɒɐɟ 

ɖɚɜɚɞɖɚɕ ɐɗɔəɚɕ ɤɑɕɖɔ ɘɌɞɖɔ (Ʉȸ) Ɏ 

ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚɝɞɔ ɔ 

ɛɚɝɗɑɐɟɪɥɔɘɔ ɛɜɑɒɐɑɎɜɑɘɑəəɧɘɔ 

ɜɚɐɌɘɔ, ɔɓɘɑɜɑəɔɑ ɤɑɕɖɔ ɘɌɞɖɔ Ɏɚ Ɏɜɑɘɫ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞ-

ɜɑ ɝɞɌɗɚ ɜɟɞɔəəɚɕ ɛɜɚɢɑɐɟɜɚɕ [1ð3]. ȺɐəɌɖɚ 

ɠɌɖɞɔɣɑɝɖɔɕ ɟɜɚɎɑəɨ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ 

ɎɌɜɨɔɜɟɑɞ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɏɜɟɛɛɧ ɜɔɝɖɌ ɍɑ-

ɜɑɘɑəəɧɡ ɝ ɖɚɜɚɞɖɚɕ ɤɑɕɖɚɕ. ȹɌɛɜɔɘɑɜ, ɟ 

ɛɑɜɎɚɜɚɐɫɥɔɡ ɝ ɖɚɜɚɞɖɚɕ ɤɑɕɖɚɕ ɘɌɞɖɔ (Ò 25 

ɘɘ) ɍɑɓ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ Ɏ ɌəɌɘəɑɓɑ 

(ɏɜɟɛɛɌ əɔɓɖɚɏɚ ɜɔɝɖɌ), ɣɌɝɞɚɞɌ ɛɜɑɒɐɑɎɜɑɘɑə-

əɧɡ ɜɚɐɚɎ ɝɚɝɞɌɎɗɫɑɞ 14%-16,2% [4, 5]. ȴ 

əɌɚɍɚɜɚɞ, ɖɚɜɚɞɖɌɫ ɤɑɕɖɌ ɘɌɞɖɔ ɟ ɍɑɜɑɘɑəəɧɡ 

ɏɜɟɛɛɧ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ Ɍɝɝɚɢɔɔɜɟɑɞɝɫ ɝɚ ɓəɌ-

ɣɔɞɑɗɨəɚ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ 

ɜɚɐɚɎ: 44%-55%  [6, 7].  

Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, ɚɣɑɎɔɐəɚ, ɣɞɚ ɣɌɝɞɚɞɌ 

ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ əɑ ɎɝɑɏɐɌ ɞɚɣəɚ ɛɜɚ-

ɏəɚɓɔɜɟɑɞɝɫ ɘɑɞɚɐɚɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɓɘɑɜɑ-

əɔɫ ɤɑɕɖɔ ɘɌɞɖɔ, ɟɣɔɞɧɎɌɫ, ɣɞɚ Ɏ ɜɌəɑɑ ɛɜɚ-

Ɏɑɐɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɛɜɑɒɐɑɎɜɑɘɑəəɧɑ ɜɚ-

ɐɧ ɛɚ ɠɌɖɞɟ ɛɜɚɔɓɚɤɗɔ ɘɑəɑɑ ɣɑɘ ɟ ɛɚɗɚɎɔəɧ 

ɛɌɢɔɑəɞɚɎ ɝ ɖɚɜɚɞɖɚɕ Ʉȸ. ȹɌɛɜɔɘɑɜ, Ɏ ɚɐəɚɘ 

ɖɚɜɑɕɝɖɚɘ ɖɚɏɚɜɞəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɝ ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɧɘ Ɏɖɗɪɣɑəɔɑɘ 3296 ɒɑəɥɔə ɝ ɚɐəɚ-

ɛɗɚɐəɚɕ ɍɑɜɑɘɑəəɚɝɞɨɪ, ɜɑɏɟɗɫɜəɚ ɔɓɘɑɜɫɗɔ 

ɐɗɔəɟ ɤɑɕɖɔ ɘɌɞɖɔ ɘɑɒɐɟ 20 ɔ 24 əɑɐɑɗɫɘɔ, ɔ 

Ɏ ɜɑɓɟɗɨɞɌɞɑ ɎɧɫɎɔɗɔ, ɣɞɚ ɛɜɑɒɐɑɎɜɑɘɑəəɧɑ 

ɜɚɐɧ (< 34 əɑɐɑɗɔ) ɍɧɗɔ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ  

Ɏɝɑɏɚ ɟ 26% ɒɑəɥɔə ɝ ɖɚɜɚɞɖɚɕ ɤɑɕɖɚɕ 

ɘɌɞɖɔ (Ò 25 ɘɘ) [8].  

ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɩɗɌɝɞɚɏɜɌɠɔɫ, ɚɢɑəɔɎɌɪ-

ɥɌɫ ɘɑɡɌəɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ ɤɑɕɖɔ ɘɌɞɖɔ, ɫɎ-
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ɗɫɑɞɝɫ ɛɑɜɝɛɑɖɞɔɎəɧɘ ɎɝɛɚɘɚɏɌɞɑɗɨəɧɘ ɔə-

ɝɞɜɟɘɑəɞɚɘ Ɏ ɖɚəɞɑɖɝɞɑ ɖɗɌɝɝɔɣɑɝɖɚɏɚ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ [9, 10]. Ȯ ɖɗɔəɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɔɘɑəɫɪɞɝɫ 2 

ɚɝəɚɎəɧɡ ɞɔɛɌ ɩɗɌɝɞɚɏɜɌɠɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ: ɖɚɘɛɜɑɝɝɔɚəəɌɫ ɩɗɌɝɞɚɏɜɌɠɔɫ ɔ ɩɗɌɝɞɚ-

ɏɜɌɠɔɫ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɧ ɝ ɖɌɣɑɝɞɎɑəəɧɘɔ ɔ 

ɖɚɗɔɣɑɝɞɎɑəəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ. Ȼɚɝɗɑɐəɫɫ ɚɝ-

əɚɎɌəɌ əɌ ɔɓɘɑɜɑəɔɔ ɒɑɝɞɖɚɝɞɔ ɞɖɌəɑɕ ɛɚɐ 

ɎɚɓɐɑɕɝɞɎɔɑɘ ɝɐɎɔɏɚɎɧɡ Ɏɚɗə. Ȯ ɚɝəɚɎɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɗɑɒɔɞ ɛɜɔəɢɔɛ, ɣɞɚ ɛɜɔ ɝɒɌɞɔɔ ɘɫɏ-

ɖɔɑ ɞɖɌəɔ ɐɑɠɚɜɘɔɜɟɪɞɝɫ ɍɚɗɨɤɑ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɒɑɝɞɖɔɘɔ [11 ð 13].  

Ƚ ɟɣɑɞɚɘ ɎɧɤɑɚɛɔɝɌəəɚɏɚ, ɘɧ ɛɚɝɞɌɎɔɗɔ 

ɢɑɗɨ: ɚɛɜɑɐɑɗɑəɔɑ ɜɚɗɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɩɗɌɝɞɚ-

ɏɜɌɠɔɔ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɧ ɔ ɩɡɚɘɚɜɠɚɘɑɞɜɔɔ 

ɤɑɕɖɔ ɘɌɞɖɔ Ɏ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɛɜɑɒɐɑɎɜɑ-

ɘɑəəɧɡ ɜɚɐɚɎ ɟ ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə əɌ ɝɜɚɖɑ 

ɍɑɜɑɘɑəəɚɝɞɔ 16-32 əɑɐɑɗɨ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȹɌ ɍɌɓɑ ȻɑɜɔəɌɞɌɗɨəɚɏɚ ɢɑəɞɜɌ ȯȬȿȳ 

çȼɑɝɛɟɍɗɔɖɌəɝɖɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌè ȸɔ-

əɔɝɞɑɜɝɞɎɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ȼɑɝɛɟɍɗɔɖɔ ȾɌɞɌɜ-

ɝɞɌə ɏ. ȶɌɓɌəɔ ɝ 1 ɫəɎɌɜɫ 2018 ɏ. ɛɚ 1 ɫəɎɌɜɫ 

2019 ɏ. ɍɧɗɔ ɔɓɟɣɑəɧ 348 ɒɑəɥɔə ɛɚ ɓɌɜɌəɑɑ 

ɚɞɚɍɜɌəəɧɘ ɖɜɔɞɑɜɔɫɘ Ɏɖɗɪɣɑəɔɫ: ɚɐəɚɛɗɚɐ-

əɌɫ ɍɑɜɑɘɑəəɚɝɞɨ, ɝɜɚɖ ɍɑɜɑɘɑəəɚɝɞɔ əɑ ɘɑəɑɑ 

16 əɑɐɑɗɨ ɔ əɑ ɍɚɗɑɑ 32 əɑɐɑɗɨ. ȶɜɔɞɑɜɔɫɘɔ ɔɝ-

ɖɗɪɣɑəɔɫ ɝɗɟɒɔɗɔ ɘəɚɏɚɛɗɚɐəɌɫ ɍɑɜɑɘɑəəɚɝɞɨ, 

ɌəɚɘɌɗɔɔ ɛɗɌɢɑəɞɧ ɔɗɔ ɑɑ ɛɜɑɐɗɑɒɌəɔɫ 

(placentaprevia, abruptioplacentae), əɌɗɔɣɔɑ ɍɑ-

ɜɑɘɑəəɚɝɞɔ ɝ ɛɜɔɘɑəɑəɔɑɘ ɞɚɖɚɗɔɞɔɖɚɎ ɔɗɔ 

ɖɚɗɨɢɌ ȸɑɕɑɜɌ əɌ ɤɑɕɖɑ ɘɌɞɖɔ. Ȼɜɔ ɚɍəɌɜɟɒɑ-

əɔɔ ɖɚɜɚɞɖɚɕ ɤɑɕɖɔ ɘɌɞɖɔ (Ò 25 ɘɘ) ɟ ɍɑɜɑ-

ɘɑəəɧɡ ɒɑəɥɔə, Ɏɚ Ɏɜɑɘɫ ɞɚɏɚ ɒɑ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɎɚɐɔɗɚɝɨ ɔɓɟɣɑəɔɑ 

ɒɑɝɞɖɚɝɞɔ ɤɑɕɖɔ ɘɌɞɖɔ ɛɜɔ ɛɚɘɚɥɔ ȿɉȽȮ. ȳɌ 

ɍɑɜɑɘɑəəɧɘɔ ɒɑəɥɔəɌɘɔ ɝ ɖɚɜɚɞɖɚɕ Ʉȸ 

əɌɍɗɪɐɌɗɔ ɐɚ ɜɚɐɚɎ ɔ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔ ɖɌɖ ɔɝ-

ɡɚɐ ɍɑɜɑɘɑəəɚɝɞɔ, ɞɌɖ ɔ ɜɌɓɗɔɣəɧɑ Ɍɖɟɤɑɜɝɖɚ-

ɏɔəɑɖɚɗɚɏɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ. 

ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ əɌ ɌɛɛɌɜɌɞɑ 

AixplorerÈ ɖɚɘɛɌəɔɔ SuperSonicImagine (ɀɜɌə-

ɢɔɫ), ɝɛɚɝɚɍəɚɏɚ ɏɑəɑɜɔɜɚɎɌɞɨ ɝɐɎɔɏɚɎɧɑ Ɏɚɗ-

əɧ, ɔɓɘɑɜɫɞɨ ɝɖɚɜɚɝɞɨ ɔɡ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ 

(ɘ/ɝ) ɔ ɚɢɑəɔɎɌɞɨ ɒɑɝɞɖɚɝɞɨ ɞɖɌəɑɕ (Ɏ ɖȻɌ). 

ȸɑɞɚɐɔɖɌ ɔɓɘɑɜɑəɔɫ ɐɗɔəɧ ɤɑɕɖɔ ɘɌɞ-

ɖɔ.  

ȰɗɔəɌ ɤɑɕɖɔ ɘɌɞɖɔ ɔɓɘɑɜɫɗɌɝɨ ɞɜɌəɝɎɌ-

ɏɔəɌɗɨəɚ. ȴɓɘɑɜɑəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɛɚɝɗɑ ɚɛɚ-

ɜɚɒəɑəɔɫ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, ɛɜɔ ɔɝɖɗɪɣɑəɔɔ 

ɗɪɍɚɕ ɖɚɘɛɜɑɝɝɔɔ ɐɌɞɣɔɖɚɘ, ɝɞɜɚɏɚ Ɏ ɝɜɑɐəɑ-

ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. Ȯ ɛɜɚɢɑɝɝɑ ɔɓɘɑɜɑəɔɫ 

ɚɛɜɑɐɑɗɫɗɚɝɨ ɜɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ əɌɜɟɒəɧɘ ɔ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ Ɏəɟɞɜɑəəɔɘ ɓɑɎɚɘ ɛɚ ɛɜɫɘɚɕ 

ɗɔəɔɔ (ɜɔɝ. 1). 

ȸɑɞɚɐɔɖɌ ɛɜɚɎɑɐɑəɔɫ ȿɉȽȮ ɤɑɕɖɔ ɘɌɞ-

ɖɔ.  

ȿ ɍɑɜɑɘɑəəɧɡ ɝ ɖɚɜɚɞɖɚɕ ɤɑɕɖɚɕ ȿɉȽȮ 

ɛɜɚɎɚɐɔɗɌɝɨ Ɏɚ Ɏɜɑɘɫ ɞɚɏɚ ɒɑ ɔɝɝɗɑɐɚɎɌəɔɫ əɌ 

ɞɚɘ ɒɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɌɛɛɌɜɌɞɑ. Ȯɚ Ɏɜɑɘɫ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɍɑɜɑɘɑəəɌɫ ɗɑɒɌɗɌ Ɏ ɛɚɗɚɒɑəɔɔ 

ɐɚɜɝɌɗɨəɚɕ ɗɔɞɚɞɚɘɔɔ ɔ ɤɑɕɖɌ ɎɔɓɟɌɗɔɓɔɜɚɎɌ-

ɗɌɝɨ Ɏ ɜɑɒɔɘɑ ɝɑɜɚɕ ɤɖɌɗɧ Ɏ ɝɜɑɐəɑ-

ɝɌɏɔɞɞɌɗɨəɚɘ ɝɜɑɓɑ. ȴɓɘɑɜɑəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏɚ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȯɚ 

Ɏɜɑɘɫ ɐɎɔɒɑəɔɕ ɛɗɚɐɌ ɘɧ əɑ ɛɜɚɎɚɐɔɗɔ ɔɓɘɑ-

ɜɑəɔɫ. Ȯɝɑ ɩɗɌɝɞɚɏɜɌɠɔɣɑɝɖɔɑ ɔɓɘɑɜɑəɔɫ ɤɑɕ-

ɖɔ ɘɌɞɖɔ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɚɐəɔɘ ɔ ɞɑɘ ɒɑ ɔɝ-

ɝɗɑɐɚɎɌɞɑɗɑɘ. Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ȿɉȽȮ ɚɞɝɟɞ-

ɝɞɎɚɎɌɗɌ əɑɚɍɡɚɐɔɘɚɝɞɨ ɖɚɘɛɜɑɝɝɔɔ ɐɌɞɣɔɖɚɘ, 

əɟɒəɚ ɞɚɗɨɖɚ ɝɚɛɜɔɖɚɝəɚɎɑəɔɑ ɛɚɎɑɜɡəɚɝɞɔ 

ɐɌɞɣɔɖɌ ɔ ɤɑɕɖɔ. Ƀɞɚ ɖɌɝɌɑɞɝɫ çɜɑɠɑɜɑəɝəɚɕ 

ɞɖɌəɔè, ɞɚ əɌɘɔ ɍɧɗɌ ɜɌɓɜɌɍɚɞɌəɌ ɌɎɞɚɜɝɖɌɫ 

ɘɑɞɚɐɔɖɌ ɝɜɌɎəɑəɔɫ ɒɑɝɞɖɚɝɞɔ ɤɑɕɖɔ ɘɌɞɖɔ ɝ 

ɒɑɝɞɖɚɝɞɨɪ ɘɔɚɘɑɞɜɔɫ [14]. ȹɌ ɛɚɝɗɑɐəɑɘ ɩɞɌ-

ɛɑ ɛɜɚɎɚɐɔɗɌɝɨ ɖɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɟɛɜɟɏɚ-

ɝɞɔ (Ɏ ɖȻɌ) ɝ ɛɚɘɚɥɨɪ ɝɛɑɢɔɌɗɨəɚɕ ɔɓɘɑɜɔ-

ɞɑɗɨəɚɕ ɘɑɞɖɔ (Q-box). Ȼɚɝɗɑ ɞɚɏɚ, ɖɌɖ ɔɝɝɗɑɐɚ-

ɎɌɞɑɗɨ ɜɌɓɘɑɥɌɑɞ Q-box Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ, ɌɛɛɌ-

ɜɌɞ ɔɓɘɑɜɫɑɞ ɘɌɖɝɔɘɌɗɨəɧɑ, ɘɔəɔɘɌɗɨəɧɑ ɔ 

ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɩɗɌɝɞɔɣəɚɝɞɔ, Ɍ ɞɌɖɒɑ ɝɞɌə-

ɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ ɚɞ ɝɜɑɐəɑɏɚ Ɏ ɐɌəəɚɕ ɓɚəɑ 

(ɜɔɝ. 2). Ȼɜɔ ɟɝɞɌəɚɎɖɑ Q-box əɌ ɩɗɌɝɞɚɏɜɌɘɘɑ, 

ɚə ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɐɟɍɗɔɜɟɑɞɝɫ əɌ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɘ ɔɓɚɍɜɌɒɑəɔɔ Ɏ ɝɑɜɚɕ ɤɖɌɗɑ. Ȼɚɘɔɘɚ ɚɛɜɑ-

ɐɑɗɑəɔɫ ɒɑɝɞɖɚɝɞɔ Ɏ ɓɌɐɌəəɚɕ ɓɚəɑ, ɔɘɑɑɞɝɫ 

Ɏɚɓɘɚɒəɚɝɞɨ ɜɌɝɝɣɔɞɌɞɨ ɝɚɚɞəɚɤɑəɔɑ ɓəɌɣɑəɔɕ 

ɒɑɝɞɖɚɝɞɔ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ SWE- Ratio. ȴɓɘɑɜɔ-

ɞɑɗɨəɧɑ ɘɑɞɖɔ ɝɞɌɎɫɞɝɫ Ɏ ɜɌɓɗɔɣəɧɡ ɓɚəɌɡ: 

ɚɍɧɣəɚ Q-box 1 ɝɞɌɎɔɞɝɫ Ɏ ɓɚəɑ ɔɓɟɣɌɑɘɚɕ ɞɖɌ-

əɔ (Ɏ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɑɞɖɌ ɟɝɞɌəɌɎɗɔɎɌ-

ɗɌɝɨ Ɏ ɛɜɚɑɖɢɔɔ ɝɜɑɐəɑɕ ɞɜɑɞɔ ɤɑɕɖɔ ɘɌɞɖɔ, 

ɔɝɖɗɪɣɌɫ ɓɚəɟ Ɏəɟɞɜɑəəɑɏɚ ɓɑɎɌ), Ɍ Q-box 2 ð Ɏ 

ɓɚəɑ ɜɑɠɑɜɑəɝəɚɕ ɞɖɌəɔ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɔɓɘɑɜɑ-

əɔɫ ɝɚɚɞəɚɤɑəɔɫ SWE=Q-box 1/Q -box 2 ɎɧɎɚ-

ɐɔɞɝɫ Ɍɍɝɚɗɪɞəɚɑ ɓəɌɣɑəɔɑ, ɛɜɔ ɩɞɚɘ ɑɝɗɔ 

SWE>1, ɞɚ ɒɑɝɞɖɚɝɞɨ ɔɓɟɣɌɑɘɚɕ ɞɖɌəɔ Ɏɧɤɑ 

ɒɑɝɞɖɚɝɞɔ ɜɑɠɑɜɑəɝəɚɕ ɞɖɌəɔ ɔ, əɌɚɍɚɜɚɞ, ɑɝɗɔ 

SWE<1, ɞɚ ɔɓɟɣɌɑɘɌɫ ɞɖɌəɨ ɘɫɏɣɑ ɜɑɠɑɜɑəɝəɚɕ 

ɞɖɌəɔ. 

Ȯ ɖɌɣɑɝɞɎɑ çɜɑɠɑɜɑəɝəɚɕ ɞɖɌəɔè ɐɗɫ ɝɜɌɎ-

əɑəɔɫ ɒɑɝɞɖɚɝɞɔ ɤɑɕɖɔ ɘɌɞɖɔ Ɏɚ Ɏɜɑɘɫ ɍɑɜɑ-

ɘɑəəɚɝɞɔ ɘɧ ɛɜɑɐɗɌɏɌɑɘ ɚɍɗɌɝɞɨ əɌ ɟɜɚɎəɑ 

əɔɒəɑɕ ɞɜɑɞɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ɞɑɗɌ ɘɌɞɖɔ. Ȼɑ-

ɜɑɐəɫɫ ɝɞɑəɖɌ ɞɑɗɌ ɘɌɞɖɔ ɍɧɗɌ ɎɧɍɜɌəɌ əɑ ɝɗɟ-

ɣɌɕəɚ: Ɏɚ-ɛɑɜɎɧɡ, ɩɞɌ ɚɍɗɌɝɞɨ ɐɚɝɞɟɛəɌ, ɖɌɖ 

ɛɜɔ ɞɜɌəɝɎɌɏɔəɌɗɨəɚɘ, ɞɌɖ ɔ ɛɜɔ ɞɜɌəɝɌɍɐɚ-

ɘɔəɌɗɨəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ (ɣɞɚ ɝɚɖɜɌɥɌɑɞ Ɏɜɑɘɫ 

ɚɍɝɗɑɐɚɎɌəɔɫ), Ɏɚ-Ɏɞɚɜɧɡ, ɐɌəəɧɕ ɛɚɐɡɚɐ ɐɑɗɌ-

ɑɞ ɔɝɝɗɑɐɚɎɌəɔɑ əɌɔɍɚɗɑɑ ɍɑɓɚɛɌɝəɧɘ ɐɗɫ ɛɗɚɐɌ 

[15].  

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

ȭɌɓɚɎɧɑ ɔ Ɍɖɟɤɑɜɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə ɝ ɔɗɔ ɍɑɓ ɛɜɑɒɐɑɎɜɑɘɑə-

əɧɡ ɜɚɐɚɎ ɝɜɌɎəɔɎɌɗɔɝɨ ɛɜɔ ɛɚɘɚɥɔ ɞɑɝɞɌ Ȗ2, 

ɞɚɣəɚɏɚ ɖɜɔɞɑɜɔɫ ɀɔɤɑɜɌ ɔ U ɞɑɝɞɌ Mann-

Whitney. ȾɌɖɒɑ ɍɧɗɔ ɜɌɝɝɣɔɞɌəɧ ɣɌɝɞɚɞɌ 

ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɛɜɔɓəɌɖɌ, ɝɜɑɐəɔɑ ɔ ɘɑɒɖɎɌɜ-

ɞɔɗɨəɧɑ ɔəɞɑɜɎɌɗɧ, ɔ  ɝɜɌɎəɔɎɌɗɔɝɨ  ɘɑɒɐɟ  ɝɚ 
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ɍɚɕ. Ȱɗɫ ɚɢɑəɖɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖ ɍɧɗɔ ɛɚɝɞɜɚɑəɧ ɖɜɔɎɧɑ ɝɚɚɞəɚɤɑəɔɕ 

ɛɜɌɎɔɗɨəɚɏɚ ɔɗɔ ɗɚɒəɚɏɚ ɚɍəɌɜɟɒɑəɔɫ ɝɔɏəɌ-

ɗɚɎ (ROC-curve  ð receiver operating characteristic 

curve) ɔ ɜɌɝɝɣɔɞɌəɧ ɛɗɚɥɌɐɔ ɛɚɐ ɖɜɔɎɧɘɔ 

(AUC). Ȼɜɔ əɌɗɔɣɔɔ ɘəɚɒɑɝɞɎɑəəɧɡ ɛɌɜɌɘɑɞ-

ɜɚɎ ɐɗɫ ɌəɌɗɔɓɌ ɘɧ ɛɜɔɘɑəɔɗɔ ɘɚɐɑɗɔ ɗɚɏɔɝɞɔ-

ɣɑɝɖɚɕ ɜɑɏɜɑɝɝɔɔ ɐɗɫ ɛɚɝɞɜɚɑəɔɫ ɛɜɚɏəɚɝɞɔɣɑ-

ɝɖɚɏɚ ɌɗɏɚɜɔɞɘɌ.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȭɌɓɚɎɧɑ ɔ Ɍɖɟɤɑɜɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

ɍɑɜɑɘɑəəɧɡ ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1 (ɎɚɓɜɌɝɞ, 

ɝɜɚɖ ɍɑɜɑɘɑəəɚɝɞɔ, ɖɚɗɔɣɑɝɞɎɚ ɜɚɐɚɎ, əɌɗɔɣɔɑ 

ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ Ɏ ɌəɌɘəɑɓɑ, əɌɗɔɣɔɑ 

ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɔ, ɔəɐɑɖɝ ɘɌɝɝɧ ɞɑɗɌ). 

Ȼɜɔ ɛɜɔɘɑəɑəɔɔ ɓəɌɣɑəɔɫ çcut-offè ɐɗɔəɧ ɤɑɕ-

ɖɔ ɘɌɞɖɔ 25 ɘɘ, ɜɑɖɚɘɑəɐɚɎɌəəɧɕ ɀɚəɐɚɘ ɀɑ-

ɞɌɗɨəɚɕ ȸɑɐɔɢɔəɧ Ɏ ɖɌɣɑɝɞɎɑ ɛɚɜɚɏɚɎɚɏɚ ɓəɌ-

ɣɑəɔɫ [16] ɐɗɫ ɎɧɫɎɗɑəɔɫ ɜɔɝɖɌ ɛɜɑɒɐɑɎɜɑɘɑə-

əɧɡ ɜɚɐɚɎ, ɘɧ Ɏɧɐɑɗɔɗɔ ɏɜɟɛɛɟ ɔɓ 33 ɍɑɜɑɘɑə-

əɧɡ ɝ ɖɚɜɚɞɖɚɕ ɤɑɕɖɚɕ ɘɌɞɖɔ (ɏɜɟɛɛɌ Ɏɧɝɚɖɚɏɚ 

ɜɔɝɖɌ ɛɚ ɛɜɑɒɐɑɎɜɑɘɑəəɧɘ ɜɚɐɌɘ), ɟ ɖɚɞɚɜɧɡ 

ɛɜɚɎɑɗɔ ȿɉȽȮ ɤɑɕɖɔ ɘɌɞɖɔ. ȶɜɌɞɖɔɑ ɡɌɜɌɖɞɑ-

ɜɔɝɞɔɖɔ ɍɑɜɑɘɑəəɧɡ ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ2, 

ɔɓ ɖɚɞɚɜɚɕ ɝɗɑɐɟɑɞ, ɣɞɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚ-

Ɏɑɜəɚɕ ɜɌɓəɔɢɧ (ɐɎɟɡɝɞɚɜɚəəɔɕ p<0,05) əɑ Ɏɧ-

ɫɎɗɑəɚ əɔ ɛɚ ɚɐəɚɘɟ ɔɓ ɠɌɖɞɚɜɚɎ. ȿ ɍɑɜɑɘɑə-

əɧɡ ɏɜɟɛɛɧ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɛɚ ɛɜɑɒɐɑɎɜɑɘɑə-

əɧɘ ɜɚɐɌɘ (ɝ ɖɚɜɚɞɖɚɕ ɤɑɕɖɚɕ ɘɌɞɖɔ) ɍɧɗɚ 

ɛɜɚɎɑɐɑəɚ ȿɉȽȮ, ɐɌəəɧɑ ɖɚɞɚɜɚɕ ɛɜɔɎɑɐɑəɧ Ɏ 

ɞɌɍɗɔɢɑ ʈ3. 

Ƚɗɑɐɟɪɥɔɘ ɤɌɏɚɘ ɍɧɗɚ ɚɛɜɑɐɑɗɑəɔɑ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɞɜɌəɝɎɌɏɔəɌɗɨəɚɏɚ 

ɔɓɘɑɜɑəɔɫ ɐɗɔəɧ ɤɑɕɖɔ ɘɌɞɖɔ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɚɏɚ ɞɑɝɞɌ ɐɗɫ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚ-

ɐɚɎ. ȹɌ ɜɔɝɟəɖɑ 3 ɛɜɔɎɑɐɑəɌ ROC-ɖɜɔɎɌɫ. 

ȻɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ (AUC ð area under the 

curve) ɝɚɝɞɌɎɔɗɌ 0,357 (0,284-0,431). ȶɌɖ Ɏɔɐəɚ 

ɔɓ ɐɔɌɏɜɌɘɘɧ, ɖɜɔɎɌɫ ɛɚɗəɚɝɞɨɪ ɜɌɝɛɚɗɌɏɌɑɞɝɫ 

əɔɒɑ ɖɗɌɝɝɔɠɔɖɌɢɔɚəəɚɕ ɍɔɝɑɖɞɜɔɝɧ, ɣɞɚ ɏɚ-

Ɏɚɜɔɞ ɚ Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ əɔɓɖɚɕ 

ɝɛɑɢɔɠɔɣəɚɝɞɔ ɞɑɝɞɌ (cut off 25ɘɘ; Sn= 88,9%; 

Sp=6,7%).  

ȰɌɗɑɑ, ɛɚɝɞɜɚɑəɌ ROC-ɖɜɔɎɌɫ ɐɗɫ ɖɚɘɍɔ-

əɔɜɚɎɌəəɚɏɚ ɞɑɝɞɌ, ɎɖɗɪɣɌɪɥɌɫ ɚɛɜɑɐɑɗɑəɔɑ 

ɒɑɝɞɖɚɝɞɔ ɤɑɕɖɔ ɘɌɞɖɔ ɟ ɒɑəɥɔə ɝ ɖɚɜɚɞɖɚɕ 

ɐɗɔəɚɕ ɤɑɕɖɔ (ɜɔɝ. 4). ȶɌɖ Ɏɔɐəɚ ɔɓ ɜɔɝɟəɖɌ, 

ɖɜɔɎɌɫ ɜɌɝɛɚɗɌɏɌɑɞɝɫ Ɏɧɤɑ ɖɗɌɝɝɔɠɔɖɌɢɔɚə-

əɚɕ ɍɔɝɝɑɖɞɜɔɝɧ ɔ ɛɗɚɥɌɐɨ əɌɐ ɖɜɔɎɚɕ ɓəɌɣɔ-

ɞɑɗɨəɚ ɍɚɗɨɤɑ (AUC=0,74). ɉɞɚ ɏɚɎɚɜɔɞ ɚ Ɏɧɝɚ-

ɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɞɑɝɞɌ 

(ɛɜɔ ɓəɌɣɑəɔɔ cut off ɛɜɚɏəɚɓɔɜɚɎɌəəɚɕ Ɏɑɜɚ-

ɫɞəɚɝɞɔ əɌɝɞɟɛɗɑəɔɫ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ 

(predict edprobability) 0,24;0 Sn= 69%; Sp=67%).  

ȾɌɖ ɖɌɖ ɍɑɜɑɘɑəəɧɑ ɒɑəɥɔəɧ əɌɍɗɪɐɌ-

ɗɔɝɨ ɐɚ ɘɚɘɑəɞɌ ɔɝɡɚɐɌ ɜɚɐɚɎ, Ɏ ɞɌɍɗɔɢɑ ʈ4 

ɜɑɓɪɘɔɜɚɎɌəɧ ɚɝəɚɎəɧɑ ɐɌəəɧɑ ɚɞəɚɝɔɞɑɗɨəɚ 

ɔɝɡɚɐɌ ɜɚɐɚɎ ɔ ɝɚɛɟɞɝɞɎɟɪɥɑɏɚ ɗɑɣɑəɔɫ ɛɜɔ 

əɑɚɍɡɚɐɔɘɚɝɞɔ. 

ȶɌɖ Ɏɔɐəɚ ɔɡ ɞɌɍɗɔɢɧ ʈ4, ɛɚɝɗɑ ɔɓɘɑɜɑ-

əɔɫ ɐɗɔəɧ ɤɑɕɖɔ ɘɌɞɖɔ ɛɗɌə Ɏɑɐɑəɔɫ ɍɑɜɑ-

ɘɑəəɚɝɞɔ ɔ ɘɑɜɚɛɜɔɫɞɔɫ ɛɚ ɛɜɚɠɔɗɌɖɞɔɖɑ 

ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ əɑ ɚɞɗɔɣɌɗɔɝɨ Ɏ ɚɍɑɔɡ 

ɏɜɟɛɛɌɡ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȼɜɚɢɑɝɝ ɝɚɓɜɑɎɌəɔɫ ɤɑɕɖɔ ɘɌɞɖɔ, ɖɚɞɚ 

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1.      ȽɚəɚɏɜɌɘɘɌ. 

ȾɜɌəɝɎɌɏɔəɌɗɨəɚɑ ɔɓɘɑɜɑəɔɑ ɐɗɔəɧ ɤɑɕɖɔ ɘɌɞɖɔ əɌ 

30 -ɕ əɑɐɑɗɑ ɍɑɜɑɘɑəəɚɝɞɔ. 

Fig. 1.  Ultrasound.  

Transvaginal measurement  of the length of uterine ce r-

vix on the 30th gestational week.  

ȼɔɝ. 2.     ɉɗɌɝɞɚɏɜɌɠɔɫ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɧ əɌ 

ɝɜɚɖɑ ɍɑɜɑɘɑəəɚɝɞɔ 26 əɑɐɑɗɨ. 

ȸɑɞɖɌ Q1 ɜɌɝɛɚɗɚɒɑəɌ Ɏ ɚɍɗɌɝɞɔ ɤɑɕɖɔ ɘɌɞɖɔ ɔ 

ɘɑɞɖɌ Q2 əɌ əɔɒəɑɕ ɞɜɑɞɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ɘɌɞɖɔ. 

Fig. 2.  Shear Wave elasto graphy (Cervical elast o-

gram) on the 26th gestational week.  

Q1 is situated on the uterine cervix, and Q2 is situated 

on the lower third of the anterior uterine wall.  
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ȾɌɍɗɔɢɌ ʈ1.     ȭɌɓɚɎɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɹʝʟ ʩʧʦʥʪʘʥʥʳʭ ʧʨʝʞ-

ʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ 

(N=277) 

ʉʧʦʥʪʘʥʥʳʝ ʧʨʝʞʜʝ-

ʚʨʝʤʝʥʥʳʝ ʨʦʜʳ 

(N=71) 

p  

ɺʦʟʨʘʩʪ* 29 (24-34) 29 (25-33) 0,7 

ʈʦʜʳ ʚ ʘʥʘʤʥʝʟʝ (ʧʦʚʪʦʨ-

ʥʦʨʦʜʷʱʠʝ)** 

190 (68,6%) 45 (63,4%) 0,4 

ʇʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ ʚ 

ʘʥʘʤʥʝʟʝ* 

35 (12,7 %) 13 (18,3%) 0,25 

ʀʄʊ ʜʦ ʙʝʨʝʤʝʥʥʦʩʪʠ* 21 (20-23) 21 (19-22) 0,3 

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘ-

ʥʠʷ** 

ʉɼ I 

ɻɹ 

ʂʫʨʝʥʠʝ 

13 (4,6%) 

 

5 (1,8%) 

3 (1,1%) 

5 (1,8%) 

9 (12,7%) 

 

3 (4,2%) 

1 (1,4%) 

5 (7,0%) 

0,064 

 

0,49 

0,32 

0,11 

ʉʨʦʢ ʙʝʨʝʤʝʥʥʦʩʪʠ* 22 (20-26) 22 (20-23) 0,06 

ɼʣʠʥʘ ʰʝʡʢʠ ʤʘʪʢʠ* 27 (25-29) 26 (24-28) 0,0002 
ȻɜɔɘɑɣɌəɔɑ: * - əɑɛɜɑɜɧɎəɧɑ ɛɑɜɑɘɑəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɘɑɐɔɌəɧ ɔ ɘɑɒ-

ɖɎɌɜɞɔɗɨəɚɏɚ ɔəɞɑɜɎɌɗɌ Ɏ ɝɖɚɍɖɌɡ. 

** - ɐɗɫ ɐɔɡɚɞɚɘɔɣɑɝɖɔɡ ɛɑɜɑɘɑəəɧɡ ɐɌəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɣɌɝɞɚɞɧ ɛɜɔ-

ɓəɌɖɌ ɔ ɑɏɚ ɛɜɚɢɑəɞəɚɕ ɐɚɗɔ Ɏ ɝɖɚɍɖɌɡ.    
 

ȾɌɍɗɔɢɌ ʈ2.     ɁɌɜɌɖɞɑɜɔɝɞɔɖɔ ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə ɝ ɖɚɜɚɞɖɚɕ ɤɑɕɖɚɕ ɘɌɞɖɔ 

(ɐɗɔəɌ Ò25 ɘɘ). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɹʝʟ ʩʧʦʥʪʘʥʥʳʭ ʧʨʝʞ-

ʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ 

(N=15) 

ʉʧʦʥʪʘʥʥʳʝ ʧʨʝʞʜʝ-

ʚʨʝʤʝʥʥʳʝ ʨʦʜʳ (N=18) 

p  

ɺʦʟʨʘʩʪ* 35 (20-36) 26,5 (20-30) 0,054 

ʈʦʜʳ ʚ ʘʥʘʤʥʝʟʝ 

(ʧʦʚʪʦʨʥʦʨʦʜʷʱʠʝ)** 

15 (100%) 12 (70,6%) 0,05 

ʇʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ ʚ 

ʘʥʘʤʥʝʟʝ* 

1 (6,7%) 11 (61,1%) 0,05 

ʀʄʊ ʜʦ ʙʝʨʝʤʝʥʥʦʩʪʠ* 21 (20-23) 22 (20-22) 0,63 

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝ-

ʚʘʥʠʷ** 

ʉɼ I 

ɻɹ 

ʂʫʨʝʥʠʝ 

1 (6, 7%) 

 

0 

0 

1 (6, 7%) 

5 (11,1%) 

 

2 (11,8%) 

0 

0 

0,6 

 

- 

- 

- 

ʉʨʦʢ ʙʝʨʝʤʝʥʥʦʩʪʠ* 22 (20-25) 20 (20-25) 0,5 

ɼʣʠʥʘ ʰʝʡʢʠ ʤʘʪʢʠ* 20 (20-22) 20 (19-22) 0,74 
ȻɜɔɘɑɣɌəɔɑ: * - əɑɛɜɑɜɧɎəɧɑ ɛɑɜɑɘɑəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɘɑɐɔɌəɧ ɔ ɘɑɒ-

ɖɎɌɜɞɔɗɨəɚɏɚ ɔəɞɑɜɎɌɗɌ Ɏ ɝɖɚɍɖɌɡ. 

** - ɐɗɫ ɐɔɡɚɞɚɘɔɣɑɝɖɔɡ ɛɑɜɑɘɑəəɧɡ ɐɌəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɣɌɝɞɚɞɧ ɛɜɔ-

ɓəɌɖɌ ɔ ɑɏɚ ɛɜɚɢɑəɞəɚɕ ɐɚɗɔ Ɏ ɝɖɚɍɖɌɡ.    
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (4):97-105       DOI:10.21569/2222-7415-2019-9-4-97-105            ʉʪʨʘʥʠʮʘ  102 
  

 

 

ȾɌɍɗɔɢɌ ʈ3.     ȼɑɓɟɗɨɞɌɞɧ ȿɉȽȮ ɟ ɍɑɜɑɘɑəəɧɡ ɝ ɖɚɜɚɞɖɚɕ ɤɑɕɖɚɕ ɘɌɞɖɔ əɌ ɝɜɚɖɑ 

16 -32  əɑɐɑɗɨ. 

 ɾʝʩʪʢʦʩʪʴ ʰʝʡʢʠ 

ʤʘʪʢʠ (Q1) 

ɾʝʩʪʢʦʩʪʴ ʨʝʬʝʨʝʥʪʥʦʡ 

ʪʦʯʢʠ ʩʪʝʥʢʠ ʤʘʪʢʠ (Q2) 

SWE-ratio 

(Q1/Q2) 

ʆʩʥʦʚʥʘʷ ʛʨ
ʧʧʘ 16 (14-18) 24,5 (22-30) 0,7 (0,6-0,8) 

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 28 (24-34) 24 (22-26) 1,1 (0,9-1,3) 

P <0,00001 0,18 0,0001 

ʆʙʱʘʷ 19 (16-28) 24 (22-28) 0,92 (0,77-1,04) 

ȻɜɔɘɑɣɌəɔɑ: ɛɑɜɑɘɑəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɘɑɐɔɌəɧ ɔ ɘɑɒɖɎɌɜɞɔɗɨəɚɏɚ ɔə-

ɞɑɜɎɌɗɌ Ɏ ɝɖɚɍɖɌɡ.    
 

ȾɌɍɗɔɢɌ ʈ4.     Ⱥɝɚɍɑəəɚɝɞɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɞɑɣɑəɔɫ ɛɚɝɗɑ ɔɓɘɑɜɑəɔɫ ɐɗɔəɧ ɤɑɕɖɔ 

ɘɌɞɖɔ ɐɚ ɘɚɘɑəɞɌ ɔɝɡɚɐɌ ɍɑɜɑɘɑəəɚɝɞɔ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɹʝʟ ʩʧʦʥʪʘʥʥʳʭ ʧʨʝʞ-

ʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ 

(N=277) 

ʉʧʦʥʪʘʥʥʳʝ ʧʨʝʞʜʝ-

ʚʨʝʤʝʥʥʳʝ ʨʦʜʳ 

(N=71) 

p 

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʩʝʨʢʣʷʞ 

ʧʦʩʣʝ 
ʟʤʝʨʝʥʠʷ ʜʣʠʥʳ ʐʄ 

19 (6,9%) 

 

 

14 (19,7%) 0,072 

ʊʦʢʦʣʠʪʠʢʠ ʧʦʩʣʝ ʠʟʤʝʨʝʥʠʷ 

ʜʣʠʥʳ ʐʄ 

8 (2,9%) 7 (9,8%) 0,087 

ʇʨʦʛʝʩʪʝʨʦʥ  ʧʦʩʣʝ ʠʟʤʝʨʝʥʠʷ 

ʜʣʠʥʳ ʐʄ 

172 (62%) 68 (95,8%) 0,024 

ʇʨʝʵʢʣʘʤʧʩʠʷ 5 (1,8%) 1 (1,4%) 0,9 

ʀʥʪʝʨʚʘʣ ʩ ʤʦʤʝʥʪʘ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʜʦ ʨʦʜʦʚ (ʜʥ
) 

96,2 (65,5-120,5) 65,7 (38,9-74,8) 0,0001 

ɻʝʩʪʘʮʠʦʥʥʳʡ ʚʦʟʨʘʩʪ ʥʘ ʤʦ-

ʤʝʥʪ ʨʦʜʦʚ 

38,4 (38,1-39,2) 33,14 (31-36) <0,0001 

ʂʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ  92 (33,2%) 29 (40,9%) 0,21 

ȻɜɔɘɑɣɌəɔɑ: əɑɛɜɑɜɧɎəɧɑ ɛɑɜɑɘɑəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɘɑɐɔɌəɧ ɔ ɘɑɒɖɎɌɜ-

ɞɔɗɨəɚɏɚ ɔəɞɑɜɎɌɗɌ Ɏ ɝɖɚɍɖɌɡ,  ɐɗɫ ɐɔɡɚɞɚɘɔɣɑɝɖɔɡ ɛɑɜɑɘɑəəɧɡ ɐɌəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

Ɏɔɐɑ ɣɌɝɞɚɞɧ ɛɜɔɓəɌɖɌ ɔ ɑɏɚ ɛɜɚɢɑəɞəɚɕ ɐɚɗɔ Ɏ ɝɖɚɍɖɌɡ.    
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ɜɧɕ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɜɌɓɘɫɏɣɑəɔɑɘ, ɝɏɗɌɒɔɎɌ-

əɔɑɘ ɔ ɜɌɝɖɜɧɞɔɑɘ ɤɑɕɖɔ, əɌɣɔəɌɑɞɝɫ ɓɌ əɑ-

ɝɖɚɗɨɖɚ ɐəɑɕ ɔɗɔ əɑɐɑɗɨ ɐɚ ɜɚɐɚɎ ɔ ɐɚɡɚɐɔɞ ɐɚ 

ɛɔɖɌ ɝɚɍɝɞɎɑəəɚ ɛɑɜɑɐ ɜɚɐɌɘɔ. ȾɜɌɐɔɢɔɚəəɚ, 

ɛɜɚɢɑɝɝ ɔ ɝɞɑɛɑəɨ ɝɚɓɜɑɎɌəɔɫ ɤɑɕɖɔ ɘɌɞɖɔ 

ɚɢɑəɔɎɌɗɔɝɨ ɛɜɔ ɛɚɘɚɥɔ 10-ɍɌɗɗɨəɚɕ ɤɖɌɗɧ 

ȭɔɤɚɛ [17]. ȺɐəɌɖɚ ɩɞɚɞ ɘɑɞɚɐ ɝɟɍɦɑɖɞɔɎəɧɕ ɔ 

ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɕ, ɍɚɗɑɑ ɞɚɏɚ, ɚɍɗɌɐɌɑɞ əɔɓ-

ɖɚɕ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ɔ ɩɞɌ ɤɖɌɗɌ əɑ ɝɚɎɝɑɘ 

ɛɚɐɡɚɐɔɞ ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɛɜɑɒɐɑɎɜɑɘɑə 

əɧɡ ɜɚɐɚɎ [18]. ȺɢɑəɖɌ ɝɚɝɞɚɫəɔɫ ɤɑɕɖɔ ɘɌɞɖɔ 

ɫɎɗɫɑɞɝɫ ɝɌɘɧɘ ɎɌɒəɧɘ ɟɣɌɝɞɖɚɘ ɐɔɌɏəɚɝɞɔɖɔ 

ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ, 

ɞɌɖ ɖɌɖ ɔɓɘɑəɑəɔɑ ɤɑɕɖɔ ɘɌɞɖɔ ɫɎɗɫɑɞɝɫ ɘɌɜ-

ɖɑɜɚɘ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɘ ɚ Ɏɚɓɘɚɒəɧɡ ɛɜɑɒ-

ɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ [19]. ȴɝɝɗɑɐɚɎɌɞɑɗɫɘɔ ɟɒɑ 

ɐɚɖɌɓɌəɚ, ɣɞɚ ɛɜɔ ɎɗɌɏɌɗɔɥəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

əɑɐɚɚɢɑəɔɎɌɑɞɝɫ ɐɗɔəɌ ɤɑɕɖɔ ɘɌɞɖɔ, ɔ ɣɞɚ 

ɞɜɌəɝɎɌɏɔəɌɗɨəɚ ɔɓɘɑɜɑəəɌɫ ɐɗɔəɌ ɤɑɕɖɔ 

ɘɌɞɖɔ ɫɎɗɫɑɞɝɫ əɌɘəɚɏɚ ɣɟɎɝɞɎɔɞɑɗɨəɧɘ ɔ ɝɛɑ-

ɢɔɠɔɣəɧɘ ɘɑɞɚɐɚɘ ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ 

ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ [20]. Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚ-

əɧ, ɖɌɖ ɍɧɗɚ ɚɞɘɑɣɑəɚ Ɏɧɤɑ, ɝɚɓɜɑɎɌəɔɑ ɤɑɕ-

ɖɔ ɘɌɞɖɔ ɛɚɐɜɌɓɟɘɑɎɌɑɞ əɑ ɞɚɗɨɖɚ ɑɑ ɟɖɚɜɚɣɑ-

əɔɑ, ɐɚɝɞɟɛəɚɑ ɔɓɘɑɜɑəɔɪ ɛɟɞɑɘ ɞɜɌəɝɎɌɏɔ-

əɌɗɨəɚɏɚ ȿȳȴ, əɚ ɔ ɑɑ ɜɌɓɘɫɏɣɑəɔɑ [11]. Ȼɚ 

ɐɌəəɧɘ əɑɖɚɞɚɜɧɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ, ɛɚɝɗɑɐəɑɑ 

əɌɣɔəɌɑɞɝɫ ɝɜɌɓɟ ɛɚɝɗɑ ɚɛɗɚɐɚɞɎɚɜɑəɔɫ ɔ ɍɚɗɑɑ 

ɞɚɣəɚ ɚɞɜɌɒɌɑɞ ɍɔɚɡɔɘɔɣɑɝɖɔɑ ɔ ɘɑɡɌəɔɣɑɝɖɔɑ 

ɛɜɚɢɑɝɝɧ Ɏ ɤɑɕɖɑ ɘɌɞɖɔ Ɏɚ Ɏɜɑɘɫ ɍɑɜɑɘɑəəɚ-

ɝɞɔ [9]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏɚɓɘɚɒəɚɝɞɨ ɚɢɑəɖɔ 

ɞɌɖɔɡ ɖɚɘɛɚəɑəɞɚɎ ɝɚɓɜɑɎɌəɔɫ ɤɑɕɖɔ ɘɌɞɖɔ, 

ɖɌɖ ɟɖɚɜɚɣɑəɔɑ ɔ ɜɌɓɘɫɏɣɑəɔɑ, ɛɜɔ ɛɚɘɚɥɔ 

ɖɚɘɍɔəɔɜɚɎɌəəɧɡ ɩɡɚɘɚɜɠɚɘɑɞɜɔɣɑɝɖɔɡ ɘɑɞɚ-

ɐɚɎ (ɞɜɌəɝɎɌɏɔəɌɗɨəɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɓɘɑɜɑ-

əɔɑ ɤɑɕɖɔ ɘɌɞɖɔ ɔ ȿɉȽȮ) ɛɚɘɚɒɑɞ ɝ ɍɚɗɨɤɑɕ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ɛɜɚɏəɚ-

ɓɔɜɚɎɌɞɨ ɛɜɑɒɐɑɎɜɑɘɑəəɧɑ ɜɚɐɧ. ȰɌəəɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɜɌɓɐɑɗɑəɚ əɌ 2 ɩɞɌɛɌ. ȹɌ ɛɑɜɎɚɘ 

ɩɞɌɛɑ ɛɜɔ ɛɚɘɚɥɔ ɞɜɌəɝɎɌɏɔəɌɗɨəɚɏɚ ɔɓɘɑɜɑ-

əɔɫ ɤɑɕɖɔ ɘɌɞɖɔ Ɏɧɐɑɗɔɗɔ ɏɜɟɛɛɟ Ɏɧɝɚɖɚɏɚ 

ɜɔɝɖɌ ɔɓ 33 ɍɑɜɑɘɑəəɧɡ, ɟ ɖɚɞɚɜɧɡ ɐɗɔəɌ ɤɑɕ-

ɖɔ ɘɌɞɖɔ ɍɧɗɌ ɘɑəɨɤɑ 25 ɘɘ. ȹɌ Ɏɞɚɜɚɘ ɩɞɌɛɑ 

ɟ ɐɌəəɧɡ ɍɑɜɑɘɑəəɧɡ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȿɉȽȮ. Ȯ 

ɜɑɓɟɗɨɞɌɞɑ ɎɧɫɎɗɑəɚ, ɣɞɚ ɟ ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə 

ɝ ɖɚɜɚɞɖɚɕ ɤɑɕɖɚɕ ɘɌɞɖɔ, ɟ ɖɚɞɚɜɧɡ Ɏ ɜɑɓɟɗɨ-

ɞɌɞɑ əɌɝɞɟɛɔɗɔ ɛɜɑɒɐɑɎɜɑɘɑəəɧɑ ɜɚɐɧ, ɛɗɚɞ-

əɚɝɞɨ ɤɑɕɖɔ ɘɌɞɖɔ ɍɧɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚ-

Ɏɑɜəɚ əɔɒɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɍɑɜɑɘɑəəɧɘɔ, ɖɚ-

ɞɚɜɧɑ ɜɚɐɔɗɔ Ɏ ɝɜɚɖ. ȾɌɖɒɑ, ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ 

SWE-ratio ɝ Ɏɧɍɚɜɚɘ Ɏ ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɞəɚɕ 

ɞɚɣɖɔ ɚɍɗɌɝɞɨ əɔɒəɑɕ ɞɜɑɞɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ 

 

ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 3.      ROC-ɖɜɔɎɌɫ ɞɜɌəɝɎɌɏɔəɌɗɨəɚ ɔɓɘɑ-

ɜɑəəɚɕ ɐɗɔəɧ ɤɑɕɖɔ ɘɌɞɖɔ Ɏ ɖɌɣɑɝɞɎɑ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɏɚ ɔəɝɞɜɟɘɑəɞɌ ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ 

ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ. 

Fig. 3.  ROC-curv e of transvaginal measurement of 

cervical length as a diagnostic tool for the predi c-

tion of preterm birth.  

 

ȼɔɝ. 4.     ROC-ɖɜɔɎɌɫ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɩɡɚ-

ɘɚɜɠɚɘɑɞɜɔɔ Ɏ ɖɌɣɑɝɞɎɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ 

ɔəɝɞɜɟɘɑəɞɌ ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɛɜɑɒɐɑ-

Ɏɜɑɘɑəəɧɡ ɜɚɐɚɎ. 

Fig. 4.  ROC-curve of the combined use of tran s-

vaginal measurement of cervical length and SWE 

of uterine cervix as a diagnostic tool for the pr e-

diction of preterm birth.  
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ɘɌɞɖɔ, ɘɧ ɎɧɫɎɔɗɔ, ɣɞɚ ɛɜɔ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ 

ɜɚɐɌɡ SWE-ratio ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ əɔ-

ɒɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɍɑɜɑɘɑəəɧɘɔ, ɖɚɞɚɜɧɑ ɜɚ-

ɐɔɗɔ Ɏ ɝɜɚɖ. Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɑ ɎɧɫɎ-

ɗɑəɌ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɜɚɗɨ ɞɌɖɔɡ ɠɌɖɞɚɜɚɎ, ɖɌɖ 

ɜɚɐɧ Ɏ ɌəɌɘəɑɓɑ ɔɗɔ ɛɜɑɒɐɑɎɜɑɘɑəəɧɑ ɜɚɐɧ Ɏ 

ɌəɌɘəɑɓɑ. ȸɑɒɐɟ ɏɜɟɛɛɌɘɔ əɑ ɍɧɗɚ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɐɚɝɞɚɎɑɜəɚɕ ɜɌɓəɔɢɧ ɛɚ ɠɌɖɞɚɜɌɘ ɎɚɓɜɌɝ-

ɞɌ, ɔəɐɑɖɝɌ ɘɌɝɝɧ ɞɑɗɌ ɔɗɔ ɛɚ ɝɚɛɟɞɝɞɎɟɪɥɔɘ 

ɓɌɍɚɗɑɎɌəɔɫɘ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȹɌ ɝɜɚɖɑ ɍɑɜɑɘɑəəɚɝɞɔ 16-32 əɑɐɑɗɔ ɛɜɚ-

Ɏɑɐɑəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɩɗɌɝɞɚɏɜɌɠɔɔ ɝɐɎɔɏɚ-

Ɏɚɕ Ɏɚɗəɧ ɟ ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə ɝ ɖɚɜɚɞɖɚɕ 

ɤɑɕɖɚɕ ɘɌɞɖɔ ɫɎɗɫɑɞɝɫ ɩɠɠɑɖɞɔɎəɧɘ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ, ɛɚɘɚɏɌɪɥɔɘ ɛɜɚɏəɚɓɔɜɚ-

ɎɌɞɨ ɛɜɑɒɐɑɎɜɑɘɑəəɧɑ ɜɚɐɧ ɝ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɨɪ 69%, ɝɚ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 67% ɔ ɝ 

AUC=0,74 .   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

 

Ƚɛɔɝɚɖ ȷɔɞɑɜɌɞɟɜɧ: 

1. Berghella V., Palacio M., Ness A., Alfirevic Z., Nicolaides K.H., 

Saccone G. Cervical length screening for prevention of preterm 

birth in singleton pregnancy with threatened preterm labor: sy s-

tematic review and meta -analysis of ran domized controlled tr i-

als using individual patient -level data. Ultrasound Obstet Gyn e-

col. 2019; 49(3): 322 ð329.  

2. Iams J.D., Goldenberg R.L., Meis P.J., Mercer B.M., Moawad 

A., Das A. et al. The length of the cervix and the risk of spont a-

neous premature d elivery. National Institute of Child Health and 

Human Development Maternal Fetal Medicine Unit Network. N 

Engl J Med. 1996; 334(9): 567 ð572.  

3. Miller E.S., Tita A.T., Grobman W.A. Second -Trimester Cerv i-

cal Length Screening Among Asymptomatic Women: An Eva lua-

tion of Risk -Based Strategies. Obstet Gynecol. 2015; 126(1):61 ð

66.  

4. Esplin M.S., Elovitz M.A., Iams J.D., Parker C.B., Wa pner R.J., 

Grobman W.A. et al.. Predictive Accuracy of Serial Transvaginal 

Cervical Lengths and Quantitative Vaginal Fetal Fibron ectin 

Levels for Spontaneous Preterm Birth Among Nulliparous Wo m-

en. JAMA. 2017; 317(10): 1047 ð1056.  

5. Iams J.D., Goldenberg R.L., Mercer B.M., Moawad A.H,. Meis 

P.J., Das A.F. et al. The preterm prediction study: can low -risk 

women destined for spontaneo us preterm birth be identified? 

Am J Obstet Gynecol . 2001; 184(4): 652 ð655.  

6. Owen J., Yost N., Berghella V., Thom E., Swain M., Dildy G.A. 

Mid -trimester endovaginal sonography in women at high risk for 

spontaneous preterm birth. JAMA. 2001; 286(11):1340 ð1348.  

7. Winer N., Bretelle F., Senat M. V., Bohec C., Deruelle P., Perr o-

tin F. et al. 17 alpha -hydroxyprogesterone caproate does not 

prolong pregnancy or reduce the rate of preterm birth in women 

at high risk for preterm delivery and a short cervix: a r ando m-

ized controlled trial. Am J Obstet Gynecol. 2015; 212(4): 485.e1 -

485.e10.  

8. Cho S.H., Park K.H., Jung E.Y., Joo J.K., Jang J.A., Yoo H.N. 

Maternal Characteristics, Short Mid -Trimester Cervical Length, 

and Preterm Delivery. J Korean Med Sci. 2017; 32 (3): 488ð494.  

9. ɋəɌɖɚɎɌ ȶ.Ȯ., ȾɟɡɍɌɞɟɗɗɔə ȸ.ȯ., ȾɑɜɑɏɟɗɚɎɌ ȷ.ȱ. ȽɚɎɜɑ-

ɘɑəəɧɑ Ɍɝɛɑɖɞɧ ɛɜɔɘɑəɑəɔɫ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɔ Ɏ ɝɔɝɞɑɘɑ 

ɛɜɑəɌɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ȹɑɐɑɗɫ əɌɟɖɔ. ȸɌɞɑɜɔɌɗɧ 

Ɏɝɑɜɚɝɝɔɕɝɖɚɏɚ ɘɚɗɚɐɬɒəɚɏɚ ɠɚɜɟɘɌ ɝ ɘɑɒɐɟəɌɜɚɐəɧɘ ɟɣɌ-

ɝɞɔɑɘ. 2015; 38-39.  

10.  ȾɟɡɍɌɞɟɗɗɔə ȸ., ɋəɌɖɚɎɌ ȶ.Ȯ. Ȯɚɓɘɚɒəɚɝɞɔ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɕ ɩɗɌɝɞɚɏɜɌɠɔɔ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɝɚɝɞɚɫəɔɫ ɤɑɕɖɔ 

ɘɌɞɖɔ ɍɑɜɑɘɑəəɧɡ ɏɜɟɛɛɧ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ əɌ ɜɌəəɔɡ ɝɜɚ-

ɖɌɡ. ȶɌɓɌəɝɖɔɕ ɘɑɐɔɢɔəɝɖɔɕ ɒɟɜəɌɗ. 2016. 97(4): 656 -661  

11.  Fruscalzo A, Mazza E, Feltovich H, Schmitz R. Cervical ela s-

togra phy during pregnancy: a critical review of current a p-

proaches with a focus on controversies and limitations. J Med 

Ultrason (2001). 43(4): 493 ð504.  

12.  ɋəɌɖɚɎɌ ȶ., ȾɟɡɍɌɞɟɗɗɔə ȸ.ȯ. ɉɗɌɝɞɔɣəɚɝɨ ɤɑɕɖɔ 

ɘɌɞɖɔ ɟ ɍɑɜɑɘɑəəɧɡ ɏɜɟɛɛɧ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɛɚ ɡɜɚɘɚɝɚɘ-

əɚɕ ɛɌɞɚɗɚɏɔɔ ɛɗɚɐɌ. ȻɜɌɖɞɔɣɑɝɖɌɫ ɘɑɐɔɢɔəɌ. 2019; 9 

(101): 131 -141.  

13.  ȾɟɡɍɌɞɟɗɗɔə ȸ., ɋəɌɖɚɎɌ ȶ.Ȯ., ȾɑɜɑɏɟɗɚɎɌ ȷ.ȱ. ȿɗɨɞɜɌ-

ɓɎɟɖɚɎɌɫ ɩɗɌɝɞɚɏɜɌɠɔɫ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɤɑɕɖɔ ɘɌɞɖɔ ɟ ɍɑ-

ɜɑɘɑəəɧɡ ɒɑəɥɔə Ɏ I ɞɜɔɘɑɝɞɜɑ. ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɔ ɠɟəɖ-

ɢɔɚəɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ. Ⱦɑɓɔɝɧ VII ȽɦɑɓɐɌ ȼȬȽȿȰȸ, 

ȸɚɝɖɎɌ. 2015; 5S: 176-177.  

14.  ȾɟɡɍɌɞɟɗɗɔə ȸ.ȯ., ɋəɌɖɚɎɌ ȶ.Ȯ. , ȾɑɜɑɏɟɗɚɎɌ ȷ.ȱ. ȻɌ-

ɞɑəɞ ȼɀ No 0002629236 Ƚɛɚɝɚɍ ɚɞɍɚɜɌ ɍɑɜɑɘɑəəɧɡ ɒɑə-

ɥɔə ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɔəɎɌɓɔɎəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɡɜɚɘɚɝɚɘəɧɡ 

ɌəɚɘɌɗɔɕ ɛɗɚɐɌ Ɏ ɛɑɜɎɚɘ ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚɝɞɔ ɘɑɞɚ-

ɐɚɘ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɔ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɧ. 2017; 22.  

15. Sisco R., Dominguez E., and Ag¿ero O. Early signs of preg-

nancy revealed by genital examination. AJOG. 1943; 3: 189 ð

197.  

16. Liem S.M.S., vande Mheen L., Bekedam D.J., van Pa mpus 

M. G., Opmeer B.C., Lim A .C. et al. Cervical Length Measur e-

ment for the Prediction of Preterm Birth in Symptomatic Women 

with a Twin Pregnancy: A Systematic Review and Meta -

Analysis. O bstet Gynecol Int. 2013; 2013: 1 ð7.  

17.  Bishop E.H. Pelvic scoring for elective induction. Obst et Gy-

necol. 1964; 24: 266 ð8.  

18.  Rozenberg P. The secret cervix. Ultrasound Obstet Gynecol. 

2008; 2: 126 ð7.  

19.  OõHara S., Zelesco M., Sun Z. Cervical length for predicting 

preterm birth and a comparison of ultrasonic measurement 

techniques. Australas J Ultrasound Med. 2013; 16(3): 124 ð134.  

20.  Lim K., Butt K. C.J. SOGC Clinical Practice Guideline. Ultr a-

sonographic cervical length assessment in predicting preterm 

birth in singleton pregnancies. J Obs Gyn aecol Can. 2011;33 (5): 

486ð499 . 

. 

 

 

 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (4):97-105       DOI:10.21569/2222-7415-2019-9-4-97-105            ʉʪʨʘʥʠʮʘ  105 
  

Reference s: 

1. Berghella V., Palacio M., Ness A., Alfirevic Z., Nic olaides K.H., 

Saccone G. Cervical length screening for prevention of preterm 

birth in singleton pregnancy with threatened preterm labor: sy s-

tematic review and meta -analysis of randomized controlled  tr i-

als using individual patient -level data. Ultrasound Obstet Gyn e-

col. 2019; 49(3): 322 ð329.  

2. Iams J.D., Goldenberg R.L., Meis P.J., Mercer B.M., Moawad 

A., Das A. et al. The length of the cervix and the risk of spont a-

neous premature delivery. National Institute of Child Health and 

Human Development Maternal Fetal Medicine Unit Network. N 

Engl J Med. 1996; 334(9): 567 ð572.  

3. Miller E.S., Tita A.T., Grobman W.A. Second -Trimester Cerv i-

cal Length Screening Among Asymptomatic Women: An Evalu a-

tion of Risk -Based Strategies. Obstet Gynecol. 2015; 126(1):61 ð

66.  

4. Esplin M.S., Elovitz M.A., Iams J.D., Parker C.B., Wa pner R.J., 

Grobman W.A. et al.. Predictive Accuracy of Serial Transvaginal 

Cervical Lengths and Quantitative Vaginal Fetal Fibronectin 

Levels for S pontaneous Preterm Birth Among Nulliparous Wo m-

en. JAMA. 2017; 317(10): 1047 ð1056.  

5. Iams J.D., Goldenberg R.L., Mercer B.M., Moawad A.H,. Meis 

P.J., Das A.F. et al. The preterm prediction study: can low -risk 

women destined for spontaneous preterm birth b e ident ified? 

Am J Obstet Gynecol . 2001; 184(4): 652 ð655.  

6. Owen J., Yost N., Berghella V., Thom E., Swain M., Dildy G.A. 

Mid -trimester endovaginal sonography in women at high risk for 

spontaneous preterm birth. JAMA. 2001; 286(11):1340 ð1348.  

7. Winer N ., Bretelle F., Senat M. V., Bohec C., Deruelle P., Perr o-

tin F. et al. 17 alpha -hydroxyprogesterone caproate does not 

prolong pregnancy or reduce the rate of preterm birth in women 

at high risk for preterm delivery and a short cervix: a rando m-

ized controll ed trial. Am J Obstet Gynecol. 2015; 212(4): 485.e1 -

485.e10.  

8. Cho S.H., Park K.H., Jung E.Y., Joo J.K., Jang J.A., Yoo H.N. 

Maternal Characteristics, Short Mid -Trimester Cervical Length, 

and Preterm Delivery. J Korean Med Sci. 2017; 32(3): 488 ð494.  

9. Janacova D. K., Tukhbatullin M. G., Teregul ova L. E. Modern 

aspects of the use of sonography in the prenatal diagnosis sy s-

tem. The week of science. Materials of the all -Russian youth 

forum with international participation. 2015; 38 -39. (in Russian).  

10. Tukhbatullin M., Janacova K. V. Opportunities of ultr asound 

elastography in the study of the state of the cervix pre gnant 

women with high risk in the early stages. Kazan medical jou r-

nal. 2016. 97(4): 656 -661. (in Russian).  

11.  Fruscalzo A., Mazza E., Feltov ich H., Schmitz R. Cerv ical 

elastography during pregnancy: a critical review of current a p-

proaches with a focus on controversies and limitations. J Med 

Ultrason (2001). 43(4): 493 ð504.  

12.  Janacova K. V., Tukhbatullin M. G. Elasticity of the cervix in 

pregnant women at high risk for fetal chromosomal abnormal i-

ties. Practical medicine. 2019; 9 (101): 131 -141. (in Russian).  

13. Tukhbatullin M. G., Janakova K. V., Teregulova L. E. Ultr a-

sound elastography in the study of the cervix in pregnant wo m-

en in the fir st trimester. Ultrasound and functional diagno stics. 

Theses of the VII Congress of RASUDM, Moscow. 2015; 5S: 176 -

177. (in Russian).  

14. Tukhbatullin M. G., yanakova K. V., Teregulova L. E. RF 

Patent No 0002629236 Method of selection of pregnant women 

for i nvasive diagnosis of chromosomal abnormalities of the fetus 

in the first trimester of pregnancy by shear wave sonoela s-

tography. 2017; 22. (in Russian).  

15.  Sisco R., Dominguez E., and Ag¿ero O. Early signs of preg-

nancy revealed by genital examination. AJO G. 1943; 3: 189 ð

197.  

16.  Liem S.M.S., vande Mheen L., Bekedam D.J., van Pampus 

M. G., Opmeer B.C., Lim A.C. et al. Cervical Length Measur e-

ment for the Prediction of Preterm Birth in Symptomatic Women 

with a Twin Pregnancy: A Systematic Review and Meta -

Analysis. Obstet Gynecol Int. 2013; 2013: 1 ð7.  

17. Bishop E.H. Pelvic scoring for elective induction. Obstet G y-

necol. 1964; 24: 266 ð8.  

18.  Rozenberg P. The secret cervix. Ultrasound Obstet Gynecol. 

2008; 2: 126 ð7.  

19. OõHara S., Zelesco M., Sun Z. Cervical length for pr edicting 

preterm birth and a comparison of ultrasonic measurement 

techniques. Australas J Ultrasound Med. 2013; 16(3): 124 ð134.  

20.  Lim K., Butt K. C.J. SOGC Clinical Practice Guideline. Ultr a-

sonographic cervical length assessment in pred icting pr eterm 

birth in singleton pregnancies. J Obs Gynaecol Can. 2011;33 (5): 

486ð499. . 

 

 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (4):106-122       DOI:10.21569/2222-7415-2019-9-4-106-122            ʉʪʨʘʥʠʮʘ  106 
  

 

 

ȮȺȳȸȺȲȹȺȽȾȴ ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ  

ȳȬȭȺȷȱȮȬȹȴȵ ȾȺȷȽȾȺȵ ȶȴɄȶȴ 

 

ȶɚɤɑɗɑɎ ɉ.ȯ.1,2, ȶɔɞɌɑɎ Ƚ.Ȯ.1,4, ȭɑɗɫɑɎ ȯ.Ɋ.1,3,  

ȱɏɚɜɚɎ Ȭ.Ȭ.3, Ʉɞɑɜəɔɝ Ⱦ.Ȭ.5 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɝɖɜɧɞɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɟɗɨɞɔɝɜɑɓɚɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ, Ɏɧɛɚɗəɫɑɘɚɕ ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ ɝ ɛɜɔɘɑəɑəɔɑɘ Ɏəɟɞ-

ɜɔɎɑəəɚɏɚ ɍɚɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɓɌɍɚɗɑɎɌəɔɕ ɞɚɗ-

ɝɞɚɕ ɖɔɤɖɔ əɌ ɚɝəɚɎɌəɔɔ ɚɐəɚɏɚ ɔɓ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɝɔɘɛɞɚɘɚɎ ð çɟɞɚɗɥɑ-

əɔɫ ɝɞɑəɖɔè.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɚ 359 ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, Ɏɧɛɚɗəɑəəɧɡ ɝɞɌəɐɌɜɞəɧɘ ɛɜɚɞɚɖɚɗɚɘ ɍɚɗɨəɧɘ, ɛɚ-

ɝɞɟɛɔɎɤɔɘ Ɏ ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɔ ɏɌɝɞɜɚɩəɞɑɜɚɗɚɏɔɣɑɝɖɔɑ ɚɞɐɑɗɑəɔɫ Ɏ ɀȯȭȿ çȹȸɁɂ ɔɘ. 

ȹ.ȴ. ȻɔɜɚɏɚɎɌè ȸȳȼɀ ɔ ȯȶȭ ʈ1 ɔɘ. ȹ.ȴ. ȻɔɜɚɏɚɎɌ Ȱȳȸ ɓɌ ɞɜɑɡɗɑɞəɔɕ ɛɑɜɔɚɐ,  ɝ ɟɝɞɌ-

əɚɎɗɑəəɧɘɔ ɐɔɌɏəɚɓɌɘɔ ɛɌɞɚɗɚɏɔɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. ȿɞɚɗɥɑəɔɑ ɝɞɑəɖɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ (Ⱦȶ) ɫɎɔɗɚɝɨ ɗɑɏɖɚ 

ɚɛɜɑɐɑɗɫɑɘɧɘ, ɜɌɎəɚ ɘɌɜɖɑɜəɧɘ ɝɔɘɛɞɚɘɚɘ ɛɌɞɚɗɚɏɔɔ Ⱦȶ, ɎɧɫɎɗɫɑɘɧɘ ɛɜɔ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (p=0.0001). ȿɞɚɗɥɑəɔɑɘ ɝɞɑəɖɔ Ⱦȶ ɝɣɔɞɌɗɔ ɞɚɗɥɔəɟ 5 ɘɘ ɔ ɍɚɗɑɑ.  

Ȼɚ ɛɜɚɞɫɒɑəəɚɝɞɔ ɔɓɘɑəɑəɔɫ Ⱦȶ ɍɚɗɨəɧɑ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 3 ɏɜɟɛɛɧ: ɝ ɠɚɖɌɗɨəɧɘ (< 

100 ɘɘ), ɝɑɏɘɑəɞɌɜəɧɘ (100-400 ɘɘ) ɔ ɐɔɠɠɟɓəɧɘ (ɍɚɗɑɑ 400 ɘɘ) ɟɞɚɗɥɑəɔɑɘ ɝɞɑəɖɔ. 

ɀɚɖɌɗɨəɚɑ ɟɞɚɗɥɑəɔɑ ɝɞɑəɖɔ Ⱦȶ ɚɍəɌɜɟɒɑəɚ Ɏ 191 ɝɗɟɣɌɑ (53%), ɝɑɏɘɑəɞɌɜəɚɑ ð Ɏ 108 

(30%), ɐɔɠɠɟɓəɚɑ  ð Ɏ 60 (17%). ȻɜɔɣɔəɌɘɔ ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ Ⱦȶ ɝɗɟɒɔɗɔ ɚɛɟɡɚɗɔ, 

ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɔɤɑɘɔɫ. ȿɞɚɗɥɑəɔɑ ɝɞɑəɖɔ Ⱦȶ ɝɚɛɜɚɎɚɒɐɌɗɔ ɖɌɖ əɑɚ-

ɛɗɌɝɞɔɣɑɝɖɔɑ, ɞɌɖ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɓɌɍɚɗɑɎɌəɔɫ, ɝ ɛɜɑɎɌɗɔɜɚɎɌəɔɑɘ Ɏɞɚɜɧɡ ɔ ɓɌ-

ɍɚɗɑɎɌəɔɕ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɏɑəɑɓɌ Ɏ əɔɡ (p=0,0001). Ȯɝɑ ɎɧɫɎɗɑəəɧɑ ɟɞɚɗɥɑəɔɫ ɖɔɤɑɣ-

əɚɕ ɝɞɑəɖɔ ɐɔɠɠɟɓəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɚɞɜɌɒɌɗɔ ɛɜɚɫɎɗɑəɔɑ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɜɌɓ-

ɗɔɣəɚɏɚ ɏɑəɑɓɌ ɟ 60 ɍɚɗɨəɧɡ (16,7%), ɝ ɚɞɝɟɞɝɞɎɔɑɘ Ɏ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɓɌɍɚɗɑɎɌəɔɕ 

ɚɛɟɡɚɗɑɎɚɏɚ ɏɑəɑɓɌ (p=0,0001). ȿɞɚɗɥɑəɔɫ ɝɞɑəɖɔ Ⱦȶ əɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɏɑəɑɓɌ (ɜɌɖ, 

ɗɔɘɠɚɘɌ), ɎɧɫɎɗɑəəɧɑ Ɏ 144 ɝɗɟɣɌɫɡ (40%), ɚɛɜɑɐɑɗɫɑɘɧɑ Ɏ ɏɜɟɛɛɌɡ ɠɚɖɌɗɨəɚɏɚ (57%) 

ɔ ɝɑɏɘɑəɞɌɜəɚɏɚ (32%) ɟɞɚɗɥɑəɔɕ, ɟɝɞɟɛɌɗɔ ɛɚ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘ ɔɓ-

ɘɑəɑəɔɫɘ ð 215 ɝɗɟɣɌɑɎ (60%). Ȯ ɏɜɟɛɛɑ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔɓɘɑəɑəɔɕ ɛɜɑɎɌɗɔɜɚɎɌɗɔ 

əɑɝɛɑɢɔɠɔɣɑɝɖɔɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɖɔɤɖɔ (ɍɚɗɑɓəɨ ȶɜɚəɌ, əɑɝɛɑɢɔɠɔɣɑ-

ɝɖɔɕ ɫɓɎɑəəɧɕ ɖɚɗɔɞ, əɑɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɕ ɖɚɗɔɞ, ɐɔɎɑɜɞɔɖɟɗɔɞ). ȰɚɍɜɚɖɌɣɑɝɞɎɑə-

əɚɑ ɟɞɚɗɥɑəɔɑ ɝɞɑəɖɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɚɝɨ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɐɔɠɠɟɓəɚɕ 

ɛɜɚɞɫɒɑəəɚɝɞɨɪ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɟɓəɌɎɌɑɘɧɡ ɐɔɎɑɜɞɔɖɟɗɔɞɚɎ, ɝɚɛɜɚɎɚɒɐɌɎɤɔɡɝɫ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɠɚɖɌɗɨəɧɘ ɟɞɚɗɥɑəɔɑɘ. ȹɌ ɚɝəɚɎɌəɔɔ ɜɌɓəɔɢɧ ɛɜɚɞɫɒɑəəɚɝɞɔ 

ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ, ɛɜɑɐɝɞɌɎɗɫɗɚɝɨ Ɏɚɓɘɚɒəɧɘ Ɏɧɝɚɖɚ ɐɚɝɞɚɎɑɜəɚɑ ɜɌɓɐɑɗɑəɔɑ ɔɓɘɑəɑ-

əɔɕ əɌ ɐɚɍɜɚ- ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ. ȺɐəɌɖɚ əɚɓɚɗɚɏɔɣɑɝɖɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɞɜɑɍɚɎɌɗɌ ɟɣɑɞɌ 

Ɏɝɑɡ ɛɜɔɓəɌɖɚɎ, ɚɛɜɑɐɑɗɑəəɧɡ ɛɜɔ ȶȾ.  

ȳɌɖɗɪɣɑəɔɑ. ȻɜɔɓəɌɖ çɟɞɚɗɥɑəɔɫè ɝɞɑəɖɔ Ⱦȶ, Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɫɎɔɗɝɫ 

ɘɌɜɖɑɜəɧɘ ɔ ɛɚɓɎɚɗɔɗ ɣɑɞɖɚ ɚɛɜɑɐɑɗɔɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɔ ɔɓɘɑəɬəəɧɕ ɟɣɌɝɞɚɖ ɞɚɗɝɞɚɕ 

ɖɔɤɖɔ ɛɜɔ ɝɞɌəɐɌɜɞəɚɕ ȶȾ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 
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POSSIBILITIES OF COMPUTED TOMOGRAPHY IN THE DIAGNOSIS OF LARGE  

INTESTINE DISEASES 

 

Koshelev E.G.1,2, Kitayev S.V.1,4, Belyaev G.Y u.1,3, Egorov A.A. 3, Shternis T.A.5 
 

urpose.  To reveal the possibilities of multislice computed tomography (CT) pe r-

formed according to the standard protocol using intravenous bolus contrast e n-

hancement in the diagnosis of diseases of the large intestine  (LI) on the basis of one 

of the common symptoms ð "wall thickening".    

Materials and methods.  The analysis of 359 CT studies of the abdominal cavity pe r-

formed by the standard protocol in patients admitted to the surgical and gastroenterological 

departmen ts with established diagnoses of diseases of the LI.  

Results and discussion.  Thickening of the wall of the colon (LI) was easily dete r-

mined visually, equally marker, a symptom of LI pathology detected by computed tomogr a-

phy (p=0.0001). The thickening of t he wall of the LI was considered at 5 mm or more. By the 

length of the thickening of the large intestine walls, the patients were divided into 3 groups: 

with focal (less than 100 mm), segmental (100 -400 mm) and diffuse (more than 400 mm) 

thickening. Focal thickening of the LI wall was found in 191 cases (53%), segmental -108 

(30%), diffuse ð 60 (17%). The causes of thickening of the LI wall were tumors, inflammatory 

diseases and ischemia, as well as secondary changes in systemic diseases and diseases with 

impaired blood flow and ischemia. All revealed intestinal wall thickenings of diffuse nature 

reflected the manifestation of inflammatory processes, different genesis of 60 patients 

(16.7%), with the absence of tumor genesis in this category (p=0.0001). Thic kening of the 

wall of the LI of neoplastic origin (cancer, lymphoma) determined in 144 cases (40%), dete r-

mined in the groups of focal (57%) and segmental (32%) thickenings were inferior in the i n-

cidence of benign changes - 215 cases (60%), with a predomina nt diffuse type, except for 

"recognizable" diverticulitis, characterized mainly by focal thickening. Non -specific infla m-

matory bowel diseases prevailed in the group of benign changes. Thickening of the LI wall 

accompanies both neoplastic and benign disease s, with the prevalence of the second and 

inflammatory diseases in them (p=0.0001).  

Thus, the considered sign of "thickening" of the LI wall, in our study, was a marker 

and made it possible to clearly identify the pathologically altered portion of the LI i n the 

standard abdominal CT . 

  

 Keywords: large intestine, wall thickness, colon cancer, CT signs of colon diseases.  
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ɚɏɗɌɝəɚ ɘəɚɏɚɣɔɝɗɑəəɧɘ ɛɟɍɗɔɖɌɢɔ-

ɫɘ ɛɚɝɗɑɐəɔɡ ɗɑɞ ɓɌɍɚɗɑɎɌɑɘɚɝɞɨ ɞɚɗ-

ɝɞɚɕ ɖɔɤɖɔ (Ⱦȶ) ɎɚɓɜɌɝɞɌɑɞ, Ɍ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɑ ɩɛɔɞɑɗɔɌɗɨəɧɑ ɚɛɟɡɚɗɔ 

Ⱦȶ Ɏɚɤɗɔ Ɏ ɣɔɝɗɚ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɗɔ-

ɐɑɜɚɎ [1 - 5]. Ȼɚ ɐɌəəɧɘ ȬɘɑɜɔɖɌəɝɖɚɏɚ ɚəɖɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɚɍɥɑɝɞɎɌ (American Cancer Society) 

ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɜɌɖɌ ɖɚɒɔ, ɖɚɗɚɜɑɖɞɌɗɨəɧɕ 

ɜɌɖ ɫɎɗɫɑɞɝɫ ɞɜɑɞɨɔɘ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɧɘ ɜɌɖɚɘ, ɐɔɌɏəɚɝɞɔɜɟɑɘɧɘ ɖɌɖ ɟ ɘɟɒɣɔə, 

ɞɌɖ ɔ ɟ ɒɑəɥɔə Ɏ Ƚɚɑɐɔəɑəəɧɡ ɄɞɌɞɌɡ. Ȼɚ 

ɚɢɑəɖɑ ȬɘɑɜɔɖɌəɝɖɚɏɚ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɥɑ-

ɝɞɎɌ ɖɚɗɔɣɑɝɞɎɚ ɝɗɟɣɌɑɎ ɖɚɗɚɜɑɖɞɌɗɨəɚɏɚ ɜɌɖɌ Ɏ 

Ƚɚɑɐɔəɑəəɧɡ ɄɞɌɞɌɡ ɓɌ 2019 ɏɚɐ ɝɚɝɞɌɎɔɞ 101 

420 əɚɎɧɡ ɝɗɟɣɌɑɎ ɜɌɖɌ Ⱦȶ ɔ 44 180 əɚɎɧɡ ɝɗɟ-

ɣɌɑɎ ɜɌɖɌ ɛɜɫɘɚɕ ɖɔɤɖɔ [6]. Ȯ ȼɚɝɝɔɔ ɓɌ ɛɚ-

ɝɗɑɐəɔɑ 20 ɗɑɞ ɓɌɍɚɗɑɎɌɑɘɚɝɞɨ ɜɌɖɚɘ Ⱦȶ ɛɑɜɑ-

ɘɑɝɞɔɗɌɝɨ ɝ 6 əɌ 4 ɘɑɝɞɚ ɟ ɒɑəɥɔə ɔ əɌ 3 ɘɑɝɞɚ 

ɟ ɘɟɒɣɔə [7]. ȺɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɞɚɞ 

ɠɌɖɞ, ɣɞɚ ɟ 60-80% ɍɚɗɨəɧɡ ɝ ɎɛɑɜɎɧɑ ɟɝɞɌəɚɎ-

ɗɑəəɧɘ ɐɔɌɏəɚɓɚɘ ɖɚɗɚɜɑɖɞɌɗɨəɧɕ ɜɌɖ (ȶȼȼ) 

ɎɧɫɎɗɫɑɞɝɫ Ɏ III ɔɗɔ IV ɝɞɌɐɔɫɡ ɓɌɍɚɗɑɎɌəɔɫ [2, 

8]. Ɂɜɚəɔɣɑɝɖɔɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ 

ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɛɜɔɎɚɐɫɞ əɑ ɞɚɗɨɖɚ ɖ ɐɗɔɞɑɗɨ-

əɚɕ ɛɚɞɑɜɑ ɞɜɟɐɚɝɛɚɝɚɍəɚɝɞɔ, əɚ ɔ ɔɘɑɪɞ ɛɚ-

ɞɑəɢɔɌɗɨəɟɪ Ɏɚɓɘɚɒəɚɝɞɨ ɘɌɗɔɏəɔɓɌɢɔɔ [3, 9, 
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10]. Ⱥɐəɔɘ ɔɓ əɌɛɜɌɎɗɑəɔɕ ɟɗɟɣɤɑəɔɫ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɗɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɕ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɫɎ-

ɗɫɑɞɝɫ ɜɌəəɫɫ ɐɔɌɏəɚɝɞɔɖɌ. çȳɚɗɚɞɧɘè ɝɞɌəɐɌɜ-

ɞɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɛɌɞɚɗɚɏɔɔ  ɞɚɗɝɞɚɕ ɖɔɤɖɔ 

ɝɛɜɌɎɑɐɗɔɎɚ ɝɣɔɞɌɑɞɝɫ ɠɔɍɜɚɖɚɗɚəɚɝɖɚɛɔɫ [1, 

8, 11]. Ȱɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ əɑ ɟɞɜɌɞɔɗɚ ɓəɌ-

ɣɑəɔɫ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚ-

ɝɜɑɐɝɞɎɚɘ ɜɑɞɜɚɏɜɌɐəɚɏɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞɌ 

(ɔɜɜɔɏɚɝɖɚɛɔɫ), ɛɚɜɚɕ Ɏɧɛɚɗəɫɑɘɚɑ, ɝ ɎɚɐɚɜɌɝ-

ɞɎɚɜɔɘɧɘ ɖɚəɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ [8, 12]. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ ɖɔɤɑɣəɔɖɌ ɛɜɔɘɑəɫɑɞɝɫ ɘɑɞɚɐ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ). ȴɝɝɗɑɐɚ-

ɎɌəɔɑ, ɖɌɖ ɛɜɌɎɔɗɚ, ɛɜɚɎɚɐɔɞɝɫ əɌ Ɏɧɝɚɖɚ-

ɛɚɗɨəɧɡ ɞɚɘɚɏɜɌɠɌɡ ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏ-

əɔɞəɚɏɚ ɛɚɗɫ ɚɞ 1,5 Ⱦɗ. ȸȼ-ɖɚɗɚəɚɏɜɌɠɔɫ 

ɛɜɑɐɟɝɘɌɞɜɔɎɌɑɞ ɜɑɞɜɚɏɜɌɐəɚɑ ɓɌɛɚɗəɑəɔɑ ɛɜɚ-

ɝɎɑɞɌ ɖɔɤɖɔ Ɏɚɐɚɕ. Ȱɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔɝɛɚɗɨ-

ɓɟɑɞɝɫ ɘɑɞɚɐɔɖɌ çɝɎɑɞɗɚɏɚ ɛɜɚɝɎɑɞɌè (çbright 

lumenè), ɚɝəɚɎɌəəɌɫ əɌ ɛɚɗɟɣɑəɔɔ Ⱦ2-Ȯȴ Ɏ 

ɍɧɝɞɜɚɕ ɔɘɛɟɗɨɝəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɔ ɘɑ-

ɞɚɐɔɖɌ çɞɑɘəɚɏɚ ɛɜɚɝɎɑɞɌè (çdark lumenè), ɚɝəɚ-

ɎɌəəɌɫ əɌ ɛɚɗɟɣɑəɔɔ Ⱦ1-Ȯȴ ɝ ɚɐəɚɎɜɑɘɑəəɧɘ 

ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ   ɎɑɥɑɝɞɎɚɘ 

əɌ ɚɝəɚɎɑ ɏɌɐɚɗɔəɔɫ [13]. Ƚ ɝɚɓɐɌəɔɑɘ ɛɑɜɎɧɡ 

ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɚɎ (ȶȾ), ɜɌɍɚɞɌɪɥɔɡ Ɏ 

ɝɛɔɜɌɗɨəɚɘ ɜɑɒɔɘɑ ɝɖɌəɔɜɚɎɌəɔɫ (90-ɑ ɏɚɐɧ 

XX ɎɑɖɌ), ɛɚɫɎɔɗɔɝɨ  ɛɟɍɗɔɖɌɢɔɔ ɚ ɎɔɜɞɟɌɗɨəɚɕ 

ɖɚɗɚəɚɝɖɚɛɔɔ ɔ ɑɬ Ɏɚɓɘɚɒəɚɝɞɫɡ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɛɌɞɚɗɚɏɔɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ [5, 14]. ȺɐəɌɖɚ, əɑ-

ɝɘɚɞɜɫ əɌ ɐɚɝɞɌɞɚɣəɚ ɤɔɜɚɖɔɕ ɌɜɝɑəɌɗ ɗɟɣɑ-

Ɏɧɡ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ, 

ɓɌɐɌɣɌ ɚɍɑɝɛɑɣɑəɔɫ ɛɜɚɎɑɐɑəɔɫ ɤɔɜɚɖɔɡ ɝɖɜɔ-

əɔəɏɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ əɌɝɑɗɑəɔɫ ɚɖɚəɣɌɞɑɗɨ-

əɚ əɑ ɜɑɤɑəɌ, Ɍ ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɕ 

Ɏ ɚɝəɚɎəɚɘ, ɛɜɔɘɑəɫɪɞɝɫ ɐɗɫ ɜɑɤɑəɔɫ ɟɓɖɔɡ ɔ 

ɖɚəɖɜɑɞəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɓɌɐɌɣ [1 - 3, 8, 11, 

14]. Ȯ ɩɞɚɕ ɝɎɫɓɔ ɫɎɗɫɑɞɝɫ ɌɖɞɟɌɗɨəɧɘ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɝɞɌəɐɌɜɞəɚɕ ɜɑəɞɏɑəɚɎ-

ɝɖɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɒɔɎɚɞɌ, ɛɜɚ-

Ɏɚɐɔɘɚɕ ɛɚ ɚɍɥɑɛɜɔəɫɞɚɘɟ ɛɜɚɞɚɖɚɗɟ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, Ɏ ɖɌɣɑɝɞɎɑ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɘɑɞɚɐɌ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɛɌɞɚɗɚɏɔɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɑɥɑ ɐɚ ɛɚ-

ɫɎɗɑəɔɫ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɓɌɍɚɗɑɎɌəɔɫ. 

ȹɌ ɔɝɝɗɑɐɚɎɌəɔɑ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɛɜɔ ȶȾ ɖɌɖ əɌ 

ɎɑɝɨɘɌ ɛɑɜɝɛɑɖɞɔɎəɚɑ ɚɍɜɌɞɔɗɔ ɎəɔɘɌəɔɑ ɓɌ-

ɜɟɍɑɒəɧɑ, Ɍ ɓɌɞɑɘ ɔ ɚɞɑɣɑɝɞɎɑəəɧɑ ɔɝɝɗɑɐɚɎɌ-

ɞɑɗɔ ɑɥɑ Ɏ 80-ɑ ɏɚɐɧ ɛɜɚɤɗɚɏɚ ɎɑɖɌ, ɖɚɐɌ ɖɚɘ-

ɛɨɪɞɑɜəɧɑ ɞɚɘɚɏɜɌɠɧ ɜɌɍɚɞɌɗɔ ɞɚɗɨɖɚ Ɏ ɤɌɏɚ-

Ɏɚɘ ɜɑɒɔɘɑ [15].  Ȯ əɌɤɑɕ ɝɞɜɌəɑ Ɏɚɓɘɚɒəɚɝɞɔ 

ȶȾ ɎɛɑɜɎɧɑ Ɏɝɑɝɞɚɜɚəəɑ ɔɓɟɣɔɗ ɔ Ɏ 1995 ɏɚɐɟ 

ɛɜɑɐɝɞɌɎɔɗ Ɏ ɐɚɖɞɚɜɝɖɚɕ ɐɔɝɝɑɜɞɌɢɔɔ Ȱɘɔɞ-

ɜɌɥɑəɖɚ Ȭ.Ȭ., ɐɚɖɌɓɌɎ ɛɑɜɝɛɑɖɞɔɎəɚɝɞɨ ɘɑɞɚɐɌ 

Ɏ ɛɑɜɎɔɣəɚɕ ɐɔɌɏəɚɝɞɔɖɑ, ɘɑɝɞəɚɘ ɔ ɚɞɐɌɗɑə-

əɚɘ ɜɌɝɛɜɚɝɞɜɌəɑəɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚ-

ɗɑɕ ɞɚɗɝɞɚɕ ɖɔɤɖɔ [16]. ȺɐəɌɖɚ ɟɣɔɞɧɎɌɫ ɓəɌ-

ɣɑəɔɑ ɛɑɜɑɣɔɝɗɑəəɧɡ ɘɑɞɚɐɔɖ, ɘɧ ɝɣɔɞɌɑɘ, ɣɞɚ 

əɑɚɍɡɚɐɔɘɚ ɖɌɖ ɘɚɒəɚ ɤɔɜɑ ɔɝɛɚɗɨɓɚɎɌɞɨ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ȶȾ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɛɜɚɎɚɐɔɘɚɕ ɛɚ 

ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ, ɖɚɞɚɜɧɕ ɛɜɑɐɟɝɘɌɞ-

ɜɔɎɌɑɞ ɚɍɫɓɌɞɑɗɨəɚɑ ɛɜɔɘɑəɑəɔɑ ɍɚɗɪɝəɚɏɚ 

ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɔ ɓɌɛɚɗəɑəɔɫ ɛɑɞɑɗɨ 

ɖɔɤɖɔ ɛɑɜɚɜɌɗɨəɚ ɜɑəɞɏɑəɚəɑɏɌɞɔɎəɧɘ ɖɚə-

ɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɔ əɌɗɔɣɔ-

ɑɘ ɛɜɑɐɛɚɗɚɒɑəɔɫ, ɣɞɚ ɖɌɒɐɚɑ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɑ ɒɔɎɚɞɌ ɐɚɗɒəɚ ɓɌɖɗɪɣɌɞɨɝɫ əɑ 

ɞɚɗɨɖɚ Ɏ ɜɑɤɑəɔɔ ɖɚəɖɜɑɞəɚɕ ɛɚɝɞɌɎɗɑəəɚɕ ɓɌ-

ɐɌɣɔ, əɚ ɔ Ɏ Ɏɚɓɘɚɒəɚɘ ɎɧɫɎɗɑəɔɔ ɛɌɞɚɗɚɏɔɔ 

ɞɚɗɝɞɚɕ ɖɔɤɖɔ, əɌɘɔ ɍɧɗɌ ɛɚɝɞɌɎɗɑəɌ ɢɑɗɨ, 

ɚɛɜɑɐɑɗɑəɧ ɘɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȼɌɝɖɜɧɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɟɗɨɞɔɝɜɑɓɚɎɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ, Ɏɧɛɚɗəɫɑɘɚɕ ɛɚ 

ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ ɝ ɛɜɔɘɑəɑəɔɑɘ Ɏəɟɞ-

ɜɔɎɑəəɚɏɚ ɍɚɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɓɌɍɚɗɑɎɌəɔɕ ɞɚɗɝɞɚɕ ɖɔɤɖɔ əɌ ɚɝ-

əɚɎɌəɔɔ ɚɐəɚɏɚ ɔɓ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɝɔɘɛɞɚ-

ɘɚɎ ð çɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔè.  

ȳɌɐɌɣɔ ɔɝɝɗɑɐɚɎɌəɔɫ: 

1.  Ⱥɛɜɑɐɑɗɔɞɨ ɎɝɞɜɑɣɌɑɘɚɝɞɨ ɝɔɘɛɞɚɘɌ 

çɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔè ɛɜɔ ɛɌɞɚɗɚɏɔɔ ɞɚɗɝɞɚɕ 

ɖɔɤɖɔ (Ⱦȶ). 

2.  ȶɌɞɑɏɚɜɔɓɔɜɚɎɌɞɨ ɓɌɍɚɗɑɎɌəɔɫ Ⱦȶ ɛɚ 

ɛɜɚɞɫɒɑəəɚɝɞɔ ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ.  

3.  Ⱥɛɜɑɐɑɗɔɞɨ ɣɌɝɞɚɞɟ ɎɝɞɜɑɣɌɑɘɚɝɞɔ 

ɝɔɘɛɞɚɘɌ çɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔè ɛɚ ɖɌɞɑɏɚɜɔɫɘ  

ɛɜɔ ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ Ⱦȶ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȻɜɚɔɓɎɑɐɑə ɌəɌɗɔɓ 359 ȸȽȶȾ ɔɝɝɗɑɐɚɎɌ-

əɔɕ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, Ɏɧɛɚɗəɑəəɧɡ ɍɚɗɨəɧɘ, 

ɛɚɝɞɟɛɔɎɤɔɘ Ɏ ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɔ ɏɌɝɞɜɚɩəɞɑɜɚ-

ɗɚɏɔɣɑɝɖɔɑ ɚɞɐɑɗɑəɔɫ Ɏ ɀȯȭȿ çȹȸɁɂ ɔɘ. ȹ.ȴ. 

ȻɔɜɚɏɚɎɌè ȸȳȼɀ ɔ ȯȶȭ ʈ1 ɔɘ. ȹ.ȴ. ȻɔɜɚɏɚɎɌ 

Ȱȳ ɏ. ȸɚɝɖɎɧ ɓɌ ɞɜɑɡɗɑɞəɔɕ ɛɑɜɔɚɐ,  ɝ ɟɝɞɌəɚɎ-

ɗɑəəɧɘɔ ɐɔɌɏəɚɓɌɘɔ ɛɌɞɚɗɚɏɔɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ.  

 ȯɑəɐɑɜəɚɑ ɝɚɚɞəɚɤɑəɔɑ ɍɧɗɚ Ɏ ɛɚɗɨɓɟ 

ɘɟɒɝɖɚɏɚ ɛɚɗɌ, ɝɚɝɞɌɎɔɎ 1,3:1,0. Ȯɚ Ɏɝɑɡ ɝɗɟɣɌ-

ɫɡ ȸȽȶȾ ɒɔɎɚɞɌ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɛɚ ɝɞɌəɐɌɜɞ-

əɚɘɟ ɛɜɚɞɚɖɚɗɟ ɝ ɛɜɔɘɑəɑəɔɑɘ ɎəɟɞɜɔɎɑəəɚɏɚ 

ɍɚɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ. Ȯɝɑ ɝɗɟɣɌɔ 

ɔɘɑɗɔ ɖɗɔəɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɟɪ, ɣɌɥɑ ɩəɐɚ-

ɝɖɚɛɔɣɑɝɖɟɪ, ɗɔɍɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɟɪ ɎɑɜɔɠɔɖɌ-

ɢɔɪ ɓɌɍɚɗɑɎɌəɔɕ, ɝɚɛɜɚɎɚɒɐɌɎɤɔɡɝɫ ɟɞɚɗɥɑ-

əɔɑɘ ɝɞɑəɖɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɚɞ 5 ɘɘ ɔ ɍɚɗɑɑ. Ȼɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɕ ɟɝɞɌəɚɎɗɑəɧ 3 

ɎɔɐɌ ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɛɚ ɛɜɚ-

ɞɫɒɑəəɚɝɞɔ: ɝ ɠɚɖɌɗɨəɧɘ ɟɞɚɗɥɑəɔɑɘ (ɐɗɔəɚɕ 

< 100 ɘɘ), ɝɑɏɘɑəɞɌɜəɧɘ ɟɞɚɗɥɑəɔɑɘ (ɐɗɔəɚɕ 

100 -400 ɘɘ) ɔ ɐɔɠɠɟɓəɧɘ ɟɞɚɗɥɑəɔɑɘ (ɍɚɗɑɑ 

400 ɘɘ).   

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɜɑɓɟɗɨɞɌɞɚɎ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɛɜɚɏɜɌɘɘ IBM SPSS Statistics / PS IMAGO (ȷɔ-

ɢɑəɓɔɚəəɧɕ ɐɚɏɚɎɚɜ ʈ 20180516-1). ȻɑɜɎɔɣəɌɫ 

ɍɌɓɌ ɝɚɓɐɌəɌ Ɏ ɜɑɐɌɖɞɚɜɑ ɩɗɑɖɞɜɚəəɧɡ ɞɌɍɗɔɢ 

Microsoft Office Excel ȷɔɢɑəɓɔɫ ʈ61524584 

Office Professional Plus 2010. ȼɌɝɣɑɞɧ ɛɜɚɎɑɐɑ-

əɧ əɌ ɐɚɝɞɌɞɚɣəɚɘ ɚɍɦɑɘɑ əɌɍɗɪɐɑəɔɕ. Ƚɚɚɞ-

ɎɑɞɝɞɎɔɑ ɡɌɜɌɖɞɑɜɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɡ ɛɜɔɓəɌɖɚɎ ɓɌɖɚəɟ əɚɜɘɌɗɨəɚɏɚ ɜɌɝ 
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ɛɜɑɐɑɗɑəɔɫ ɔɝɝɗɑɐɚɎɌɗɚɝɨ ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑɜɔɫ 

ɄɌɛɔɜɚ-ȿɔɗɖɌ (W). Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɜɖɔ 

ɏɔɛɚɞɑɓɌ ɚ ɝɚɚɞɎɑɞɝɞɎɔɔ əɌɍɗɪɐɌɑɘɚɏɚ ɜɌɝɛɜɑ-

ɐɑɗɑəɔɫ ɓɌɖɚəɟ əɚɜɘɌɗɨəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɚɞ-

ɖɗɚəɑəɌ.  

ȶɌɣɑɝɞɎɑəəɧɑ ɛɜɔɓəɌɖɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɍɍ-

ɝɚɗɪɞəɧɘɔ ɔ ɚɞəɚɝɔɞɑɗɨəɧɘɔ ɣɌɝɞɚɞɌɘɔ, Ɏɧ-

ɜɌɒɑəəɧɘɔ Ɏ ɛɜɚɢɑəɞɌɡ. ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɐɌə-

əɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɠɚɜɘɌɞɑ ɘɑɐɔɌəɧ (ȸɑ) ɔ 

ɔəɞɑɜɖɎɌɜɞɔɗɨəɚɏɚ ɜɌɓɘɌɡɌ (ɓəɌɣɑəɔɕ 25-ɏɚ ɔ 

75 -ɏɚ ɛɜɚɢɑəɞɔɗɑɕ). ȻɜɚɎɑɜɖɌ ɏɔɛɚɞɑɓ ɚɝɟ-

ɥɑɝɞɎɗɫɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɞɚɐɌ Ȗ2 Ȼɔɜ-

ɝɚəɌ. ȼɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔɝɨ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɧɘɔ ɛɜɔ ɟɜɚɎəɑ ɜ ɘɑəɑɑ 0,05.  

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɔ ɔɡ ɚɍɝɟɒɐɑ-

əɔɑ.  

ȿɞɚɗɥɑəɔɑ ɝɞɑəɖɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɚɛɜɑɐɑ-

ɗɑəɚ əɌɘɔ Ɏɚ Ɏɝɑɡ ɏɜɟɛɛɌɡ ɔ ɝɗɟɣɌɫɡ ɜɌɝɝɘɚɞ-

ɜɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ (359; ɜ=0,0001). Ȼɜɔɣɔəɚɕ 

ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ Ⱦȶ ɝɗɟɒɔɗɔ ɚɛɟɡɚɗɑɎɧɑ, Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ, Ɍ ɞɌɖɒɑ Ɏɞɚɜɔɣəɧɑ 

ɔɓɘɑəɑəɔɫ ɛɜɔ ɝɔɝɞɑɘəɚɕ ɛɌɞɚɗɚɏɔɔ (ɎɌɝɖɟɗɔ-

ɞɧ, ɛɚɜɞɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ) ɔ ɐɜɟɏɔɑ ɓɌɍɚɗɑɎɌ-

əɔɫ ɝɛɚɝɚɍɝɞɎɟɪɥɔɑ əɌɜɟɤɑəɔɪ ɖɜɚɎɚɞɚɖɌ ɔ 

ɔɤɑɘɔɔ.  

Ȼɚ ɛɜɚɞɫɒɑəəɚɝɞɔ ɟɞɚɗɥɑəɔɫ ɚɛɜɑɐɑɗɑəɚ 

ɜɌɓɗɔɣɔɑ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ Ɏ 

ɜɌɝɝɘɚɞɜɑəəɧɡ əɚɓɚɗɚɏɔɫɡ. Ȼɜɔ əɑɚɛɗɌɝɞɔɣɑ-

ɝɖɔɡ ɛɜɚɢɑɝɝɌɡ ɟɞɚɗɥɑəɔɑ ɝɞɑəɖɔ Ɏ ɛɚɐɌɎɗɫɪ-

ɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ (83%) əɚɝɔɗɚ ɠɚɖɌɗɨəɧɕ ɡɌ-

ɜɌɖɞɑɜ, ɚɛɜɑɐɑɗɫɑɘɧɕ ɛɜɔ ɜɌɖɑ, ɝ ɚɞɝɟɞɝɞɎɔɑɘ 

ɐɔɠɠɟɓəɚɕ ɛɜɚɞɫɒɑəəɚɝɞɔ. Ȯɞɚɜɧɘɔ ɛɚ ɣɌɝɞɚ-

ɞɑ ɔɓ ɏɜɟɛɛɧ əɑɚɛɗɌɝɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ⱦȶ 

ɝɚɛɜɚɎɚɒɐɌɎɤɔɡɝɫ ɟɞɚɗɥɑəɔɑɘ ɝɞɑəɖɔ, ɝ ɚɞ-

ɝɟɞɝɞɎɔɑɘ ɝɗɟɣɌɑɎ ɐɔɠɠɟɓəɚɕ ɛɜɚɞɫɒɑəəɚɝɞɔ, 

ɚɛɜɑɐɑɗɑəɧ ɗɔɘɠɚɘɧ. ȻɌɢɔɑəɞɧ, ɟ ɖɚɞɚɜɧɡ 

ɍɧɗ ɎɧɫɎɗɑə ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɕ ɛɜɚɢɑɝɝ, 

əɌɡɚɐɔɗɔɝɨ Ɏ ɎɚɓɜɌɝɞɑ 60  ɗɑɞ). Ƚɜɑɐəɔɕ Ɏɚɓ-

ɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɘ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɘ ɛɜɚɢɑɝɝɚɘ ð 67 ɗɑɞ ( ɜ=0,0001). 

ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɛɚ ɛɜɚɞɫɒɑəəɚɝɞɔ 

ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ Ⱦȶ ɔɓɟɣɑəəɧɡ əɚɓɚɗɚɏɔɕ, 

ȾɌɍɗɔɢɌ ʈ1.     ɃɌɝɞɚɞɌ ɝɔɘɛɞɚɘɌ çɟɞɚɗɥɑəɔɑ ɝɞɑəɖɔè ɞɚɗɝɞɚɕ ɖɔɤɖɔ  ɛɜɔ ɜɌɓɗɔɣ-

əɧɡ əɚɓɚɗɚɏɔɫɡ. 

ɿʘʙʦʣʝʚʘʥʠʷ 
ɺʩʝʛʦ 

ʌʦʢʘʣʴʥʳʝ 

ʫʪʦʣʱʝʥʠʷ 

ʉʝʛʤʝʥʪ. 

ʫʪʦʣʱʝʥʠʷ 

ɼʠʬʬʫʟʥʳʝ 

ʫʪʦʣʱʝʥʠʷ 
 

ʂʨʠʪʝʨʠʡ 

ʦʮʝʥʢʠ ɸʙʩ.  % ɸʙʩ. % ɸʙʩ.  % ɸʙʩ. % 

ʈʘʢ ʊʂ 127 35,4 106 83,5 21 16,5 0 0 

ɢ
2
 =56,9; 

ʩʩ=1; 

ʨ=0,0001 

ʃʠʤʬʦʤʘ 17 4,7 3 17,6 14 82,4 0 0 
ɢ

2
 =7,1; 

ʩʩ=1;0,008 

ɹʦʣʝʟʥʴ ʂʨʦʥʘ 32 8,9 4 12,5 28 87,5 0 0 

ɢ
2
 =18,0; 

ʩʩ=1; 

ʨ=0,0001 

ʅʝʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʷʟʚʝʥʥʳʡ ʢʦʣʠʪ 

(ʅʗʂ), ʥʝʜʠʬʬ. ʥɻ-

ʪʝʨʦʢʦʣʠʪ (ʅʕʂ) 

52 14,5 0 0 11 21,2 41 78,8 

ɢ
2
 =17,3; 

ʩʩ=1; 

ʨ=0,0001 

ɼʠʚʝʨʪʠʢʫʣʠʪ 89 24,8 78 87,6 9 10,1 2 2,3 

ɢ
2
 =118,9; 

ʩʩ=2; 

ʨ=0,0001 

ʇʩʝʚʜʦʤʝʤʙʨʘʥʦʟ-

ʥʳʡ ʢʦʣʠʪ (ʇʄʂ) 
18 5,0 0 0 2 11,1 16 88,9 

ɢ
2
 =10,9; 

ʩʩ=1; 

ʨ=0,001 

ʀʰʝʤʠʯʝʩʢʠʡ ʢʦ-

ʣʠʪ (ʀʂ) 
24 6,7 0 0 23 95,8 1 4,2 

ɢ
2
 =20,2; 

ʩʩ=1; 

ʨ=0,0001 

ɺʩʝʛʦ 359 100 191 53,2 108 30,1 60 16,7 

ɢ
2
 =73,4; 

ʩʩ=2; 

ʨ=0,0001 

ʉʪʘʪʠʩʪʠʢʘ  

ʢʨʠʪʝʨʠʷ 

ɢ
2
 =205,8; 

ʩʩ=6; 

ʨ=0,0001 

ɢ
2
 =172,2; 

ʩʩ=3; 

ʨ=0,0001 

ɢ
2
 =31,7; 

ʩʩ=6; 

ʨ=0,0001 

ɢ
2
 =69,5; 

ʩʩ=3; 

ʨ=0,0001 
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ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ1.  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ 

ɞɚɗɝɞɚɕ ɖɔɤɖɔ əɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɏɑəɑɓɌ (ɜɌɖ, 

ɗɔɘɠɚɘɌ), ɚɛɜɑɐɑɗɑəəɧɑ Ɏ 144 ɝɗɟɣɌɫɡ (40%) 

ɟɝɞɟɛɌɗɔ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ 

ɔɓɘɑəɑəɔɕ ð 215 ɝɗɟɣɌɑɎ (60%), ɝɜɑɐɔ ɖɚɞɚɜɧɡ 

ɛɜɑɎɌɗɔɜɚɎɌɗɔ əɑɝɛɑɢɔɠɔɣɑɝɖɔɑ ɎɚɝɛɌɗɔɞɑɗɨ-

əɧɑ ɓɌɍɚɗɑɎɌəɔɫ (ɍɚɗɑɓəɨ ȶɜɚəɌ (ȭȶ), əɑɝɛɑɢɔ-

ɠɔɣɑɝɖɔɕ ɫɓɎɑəəɧɕ ɖɚɗɔɞ (ȹɋȶ), əɑɐɔɠɠɑɜɑə-

ɢɔɜɚɎɌəəɧɕ ɖɚɗɔɞ (ȹɉȶ), ɐɔɎɑɜɞɔɖɟɗɔɞ).  

Ȼɜɔ ɜɌɖɑ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɟɝɞɌəɚɎɗɑəəɧɕ 

ɝɔɘɛɞɚɘ ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ 

ɚɛɜɑɐɑɗɑə Ɏ 127 ɝɗɟɣɌɫɡ, ɣɞɚ ɝɚɝɞɌɎɔɗɚ 35,4%. 

ȹɌɔɍɚɗɨɤɌɫ ɐɚɗɫ ɟɞɚɗɥɑəɔɕ ɛɜɔɡɚɐɔɗɌɝɨ əɌ 

ɠɚɖɌɗɨəɧɑ (83,5%), ɘɑəɨɤɌɫ ð əɌ  ɝɑɏɘɑəɞɌɜ-

əɧɑ ɟɞɚɗɥɑəɔɫ (16,5%). Ȱɔɠɠɟɓəɧɑ ɟɞɚɗɥɑəɔɫ 

ɛɜɔ ɜɌɖɑ ɞɚɗɝɞɚɕ ɖɔɤɖɔ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

əɑ ɚɛɜɑɐɑɗɑəɧ (ɜ=0,0001).  

Ȯ ɏɜɟɛɛɑ əɑɚɛɗɌɝɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ 

ɝɔɘɛɞɚɘ ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ Ⱦȶ Ɏ 17 ɝɗɟɣɌɫɡ 

(4,7%) ɚɛɜɑɐɑɗɑə ɛɜɔ ɗɔɘɠɚɘɌɡ. ȹɌɔɍɚɗɨɤɌɫ 

ɐɚɗɫ ɛɜɔɡɚɐɔɗɌɝɨ əɌ ɟɞɚɗɥɑəɔɫ ɝɑɏɘɑəɞɌɜəɚɏɚ 

ɞɔɛɌ (82,4%). Ȱɔɠɠɟɓəɧɑ ɟɞɚɗɥɑəɔɫ Ɏ əɌɤɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔ ɗɔɘɠɚɘɌɡ əɑ ɎɝɞɜɑɣɌɗɔɝɨ 

(ɜ=0,0001).  

ɀɚɖɌɗɨəɧɑ ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ Ⱦȶ ɛɜɑɎɌɗɔ-

ɜɚɎɌɗɔ, ɎɝɞɜɑɣɌɫɝɨ Ɏ 191 ɝɗɟɣɌɑ (53%). Ƚɑɏɘɑə-

ɞɌɜəɧɑ ɟɞɚɗɥɑəɔɫ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ Ɏɞɚɜɧɘɔ 

ɛɚ ɣɌɝɞɚɞɑ ð 108 (30%), ɐɔɠɠɟɓəɧɑ ɟɞɚɗɥɑəɔɫ 

ɚɛɜɑɐɑɗɑəɧ Ɏ 60 ɝɗɟɣɌɫɡ (17%) (p=0,0001).  

Ȯ ɏɜɟɛɛɑ ɠɚɖɌɗɨəɧɡ ɟɞɚɗɥɑəɔɕ ɝɞɑəɖɔ Ⱦȶ 

ɣɌɥɑ ɐɔɌɏəɚɝɞɔɜɚɎɌə ɜɌɖ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ð 106 

ɝɗɟɣɌɑɎ ɔɓ 191 (55,5%). ȰɔɎɑɜɞɔɖɟɗɔɞɧ Ɏ ɏɜɟɛ-

ɛɑ ɠɚɖɌɗɨəɧɡ ɟɞɚɗɥɑəɔɕ ɚɛɜɑɐɑɗɑəɧ Ɏ 78 ɝɗɟ-

ɣɌɫɡ ɔɓ 191 (41%; p=0,0001).  ȻɜɑɎɌɗɔɜɚɎɌəɔɑ 

ɐɌəəɧɡ ɔɓɘɑəɑəɔɕ ɝɚɏɗɌɝɚɎɌɗɚɝɨ ɛɚ ɛɌɜɌɘɑɞɜɟ 

ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ ɍɚɗɨəɧɡ ɩɞɔɡ əɚɓɚɗɚɏɔɣɑɝɖɔɡ 

ɏɜɟɛɛ ɝ ɗɔɞɑɜɌɞɟɜəɧɘɔ ɐɌəəɧɘɔ ɝɜɑɐəɑɏɚ Ɏɚɓ-

ɜɌɝɞɌ ɍɚɗɨəɧɡ ɜɌɖɚɘ ɞɚɗɝɞɚɕ ɖɔɤɖɔ (50 ɗɑɞ ɔ 

ɝɞɌɜɤɑ) ɔ ɐɔɎɑɜɞɔɖɟɗɔɞɚɘ (60 ɗɑɞ ɔ ɝɞɌɜɤɑ) [7, 

16].   

Ȯ ɏɜɟɛɛɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɝɑɏɘɑəɞɌɜəɧɘ 

ɞɔɛɚɘ ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɛɜɑɎɌ-

ɗɔɜɚɎɌɗɔ ȭɚɗɑɓəɨ ȶɜɚəɌ 28 ɝɗɟɣɌɑɎ ɔɓ 108 

(26%) ɔ ɔɤɑɘɔɣɑɝɖɔɕ ɖɚɗɔɞ ð 23 ɝɗɟɣɌɫ (21%). 

ȺɐəɌɖɚ ɝɗɟɣɌɔ Ȼȸȶ ɔ ɐɔɎɑɜɞɔɖɟɗɔɞɚɎ Ɏ ɖɌɞɑ-

ɏɚɜɔɔ ɝ ɝɑɏɘɑəɞɌɜəɧɘ ɞɔɛɚɘ ɜɌɝɛɜɚɝɞɜɌəɑəəɚ-

ɝɞɔ ɍɧɗɔ ɜɑɐɖɔ 2 (2%) ɔ 9 (8%) ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

(ɜ=0,0001). ȴɤɑɘɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɓɌɞɜɌɏɔɎɌ-

ɗɔ ɗɑɎɧɑ ɚɞɐɑɗɧ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɔ ɡɌɜɌɖɞɑɜɔɓɚ-

ɎɌɗɔɝɨ ɛɚəɔɒɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɟɞɚɗ-

ɥɑəəɚɕ ɝɞɑəɖɔ. 

ɋɎəɧɘɔ ɗɔɐɑɜɌɘɔ Ɏ ɏɜɟɛɛɑ ɐɔɠɠɟɓəɧɡ 

ɟɞɚɗɥɑəɔɕ ɝɞɑəɖɔ Ⱦȶ ɫɎɗɫɗɔɝɨ ɔɓɘɑəɑəɔɫ, ɚɍɟ-

ɝɗɚɎɗɑəəɧɑ ɖɚɗɔɞɌɘɔ: əɑɝɛɑɢɔɠɔɣɑɝɖɔɘ ɫɓɎɑə-

əɧɘ, əɑɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɘ, ɛɝɑɎɐɚɘɑɘ-

ɍɜɌəɚɓəɧɘ, Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɝɚɝɞɌɎɔɎɤɔɑ 57%-

95% Ɏ ɏɜɟɛɛɑ. ȱɐɔəɔɣəɧɑ ɝɗɟɣɌɔ ɐɔɠɠɟɓəɚɏɚ 

ɟɞɚɗɥɑəɔɫ Ⱦȶ ɛɜɔ ɐɔɎɑɜɞɔɖɟɗɔɞɌɡ ɔ ɔɤɑɘɔɣɑ-

ɝɖɚɘ ɖɚɗɔɞɑ ɚɛɜɑɐɑɗɫɗɔɝɨ ɟ 3 ɍɚɗɨəɧɡ (5%; 

ɜ=0,0001).  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ Ɏɝɞɜɑɞɔɗɚɝɨ 

ɖɌɖ ɛɜɔ əɑɚɛɗɌɝɞɔɣɑɝɖɔɡ, ɞɌɖ ɔ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ, ɝ ɛɜɑɎɌɗɔɜɚɎɌəɔɑɘ 

Ɏɞɚɜɧɡ ɔ ɓəɌɣɔɞɑɗɨəɚɕ ɐɚɗɑɕ Ɏ əɔɡ ɓɌɍɚɗɑɎɌ-

əɔɕ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɏɑəɑɓɌ (p=0,0001).  

Ȯ ɏɜɟɛɛɑ ɠɚɖɌɗɨəɧɡ ɟɞɚɗɥɑəɔɕ, ɔɝɖɗɪɣɌɫ 

ɎɑɝɨɘɌ ɡɌɜɌɖɞɑɜəɟɪ ɖɌɜɞɔəɟ ɐɔɎɑɜɞɔɖɟɗɔɞɌ, 

Ɏɑɐɟɥɔɘ ɓɌɍɚɗɑɎɌəɔɑɘ ɍɧɗ ɜɌɖ ɞɚɗɝɞɚɕ ɖɔɤɖɔ 

(p=0,0001), ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ Ɏ ɛɚɗɨɓɟ Ɏɧɝɚ-

ɖɚɕ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɛɜɔɓəɌɖɌ ɠɚɖɌɗɨəɚɏɚ 

ɟɞɚɗɥɑəɔɫ ɐɗɫ ɑɏɚ ɐɔɌɏəɚɝɞɔɖɔ. ȹɌɔɍɚɗɨɤɑɑ 

ɜɌɓəɚɚɍɜɌɓɔɑ əɚɓɚɗɚɏɔɕ əɌɘɔ ɚɞɘɑɣɑəɚ Ɏ ɏɜɟɛ-

ɛɑ ɓɌɍɚɗɑɎɌəɔɕ ɞɚɗɝɞɚɕ ɖɔɤɖɔ, ɝɚɛɜɚɎɚɒɐɌɪ-

ɥɔɡɝɫ ɝɑɏɘɑəɞɌɜəɧɘ ɛɚɜɌɒɑəɔɑɘ, ɝ ɜɑɐɖɚ 

ɎɝɞɜɑɣɌɪɥɔɘɔɝɫ ɐɔɎɑɜɞɔɖɟɗɔɞɌɘɔ ɔ Ȼȸȶ. Ⱥɐ-

əɌɖɚ ɝɣɔɞɌɑɘ, ɣɞɚ ɛɜɔ ɎɧɫɎɗɑəɔɔ ɝɑɏɘɑəɞɌɜəɚɕ 

ɛɜɚɞɫɒɑəəɚɝɞɔ ɛɚɜɌɒɑəɔɫ Ⱦȶ ɜɑɤɌɪɥɑɑ ɓəɌ-

ɣɑəɔɑ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɓɌɍɚɗɑɎɌəɔɕ ɐɚɗɒəɚ ɍɧɞɨ 

Ɏ ɔəɞɑɏɜɌɢɔɔ ɝ ɐɜɟɏɔɘɔ ɛɜɔɓəɌɖɌɘɔ. ȮɚɝɛɌɗɔ-

ɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɖɔɤɑɣəɔɖɌ ɘɚɏɟɞ ɍɧɞɨ 

ɛɜɑɐɛɚɗɚɒɑəɧ ɛɜɔ ɐɔɠɠɟɓəɚɘ ɞɔɛɑ ɛɚɜɌɒɑəɔɫ 

ɞɚɗɝɞɚɕ ɖɔɤɖɔ (p=0,0001). 

ɉɖɓɚɠɔɞəɧɑ ɠɚɜɘɧ ɜɌɖɌ ɞɚɗɝɞɚɕ ɖɔɤɖɔ Ɏ 

əɌɤɔɡ əɌɍɗɪɐɑəɔɫɡ ɛɜɑɎɌɗɔɜɚɎɌɗɔ əɌɐ ɩəɐɚ-

ɠɔɞəɧɘɔ ɔ Ɏɝɞɜɑɞɔɗɔɝɨ Ɏ 64% ð 82 ɝɗɟɣɌɫ. ɉɖ-

ɓɚɠɔɞəɧɑ ɠɚɜɘɧ ɜɌɖɌ ɞɚɗɝɞɚɕ ɖɔɤɖɔ Ɏ 100% 

ɛɜɚɫɎɗɫɗɔɝɨ ɠɚɖɌɗɨəɧɘ ɟɞɚɗɥɑəɔɑɘ ɝɞɑəɖɔ 

ɖɔɤɖɔ, ɛɜɔɣɔəɚɕ ɖɚɞɚɜɚɏɚ ɝɗɟɒɔɗɔ ɍɟɏɜɔɝɞɧɑ 

ɔɗɔ ɛɚɗɔɛɚɎɔɐəɧɑ ɝɚɗɔɐəɧɑ ɜɌɓɜɌɝɞɌəɔɫ. Ȼɚ-

ɜɌɒɑəəɧɕ ɚɞɐɑɗ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɛɜɔəɔɘɌɗ Ɏɔɐ 

ɖɚəɏɗɚɘɑɜɌɞəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, Ɏ ɝɞɜɟɖɞɟɜɑ ɖɚ-

ɞɚɜɚɏɚ ɚɞɚɍɜɌɒɌɗɝɫ Ɍɝɔɘɘɑɞɜɔɣəɚ ɜɌɝɛɚɗɚɒɑə-

əɧɕ ɛɜɚɝɎɑɞ ɖɔɤɖɔ. ȾɚɗɥɔəɌ ɝɞɑəɖɔ əɌ ɚɐəɚɘ 

ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɘ ɝɜɑɓɑ ɓəɌɣɔɞɑɗɨəɚ ɚɞɗɔɣɌ-

ɗɌɝɨ, ɝɚɝɞɌɎɗɫɫ ɚɞ 9 ɐɚ 62 ɘɘ. Ȼɜɔ ɍɚɗɨɤɔɡ 

ɜɌɓɘɑɜɌɡ ɚɛɟɡɚɗɔ (30 ɘɘ ɔ ɍɚɗɑɑ) ɚɛɜɑɐɑɗɫɗɚɝɨ 

ɡɌɜɌɖɞɑɜəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɚɛɟɡɚɗɔ əɌ ɛɜɔ-

ɘɧɖɌɪɥɔɑ ɝɞɜɟɖɞɟɜɧ ɔ ɚɜɏɌəɧ ɓɌ ɝɣɑɞ ɔəɎɌɓɔɔ 

(ɜɔɝ. 1 Ɍ, ɍ).  

ȻɜɚɝɎɑɞ ɖɔɤɖɔ Ɏ ɔɝɝɗɑɐɚɎɌəəɧɡ ɝɗɟɣɌɫɡ 

ɜɌɖɌ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɎɌɜɨɔɜɚɎɌɗ ɚɞ ɝɟɒɑəəɚɏɚ 

ɐɚ ɛɌɜɌɐɚɖɝɌɗɨəɚ ɌəɑɎɜɔɓɘɌɞɔɣɑɝɖɔ ɜɌɝɤɔ-

ɜɑəəɚɏɚ. ȼɌɝɤɔɜɑəɔɑ ɛɜɚɝɎɑɞɌ ɖɔɤɖɔ ɖɚɝɎɑəəɚ 

ɟɖɌɓɧɎɌɗɚ əɌ ɓɌɘɑɥɑəɔɑ ɘɧɤɑɣəɚɕ ɞɖɌəɔ 

ɝɞɑəɖɔ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɨɪ ɝ ɛɚɜɌɒɑəɔɑɘ əɑɜɎ-

əɧɡ ɝɛɗɑɞɑəɔɕ ɝɞɑəɖɔ. Ȼɚ ɛɜɚɞɫɒɑəəɚɝɞɔ ɞɌɖɔɑ 

ɛɚɜɌɒɑəɔɫ ɣɌɥɑ ɚɞəɚɝɔɗɔɝɨ ɖ ɠɚɖɌɗɨəɧɘ (ɜɔɝ. 

2 Ɍ, ɍ).   

Ȼɜɔ ɖɚəɞɜɌɝɞəɚɘ ɟɝɔɗɑəɔɔ ɟɞɚɗɥɑəəɌɫ 

ɝɞɑəɖɌ əɑɜɌɎəɚɘɑɜəɚ əɌɖɌɛɗɔɎɌɗɌ ɖɚəɞɜɌɝɞ-

əɧɕ ɛɜɑɛɌɜɌɞ, ɔəɞɑəɝɔɎəɚɝɞɨ əɌɖɚɛɗɑəɔɫ ɝɚɚɞ-

ɎɑɞɝɞɎɚɎɌɗɌ ɛɚɎɧɤɑəəɚɘɟ. Ȯ ɛɜɔɗɑɒɌɥɑɕ ɣɌ-

ɝɞɔ ɍɜɧɒɑɕɖɔ Ɏ 24  ɝɗɟɣɌɫɡ (29%) ɘɧ ɚɍəɌɜɟ-

ɒɔɎɌɗɔ ɟɎɑɗɔɣɑəəɧɑ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔ ɔɓɘɑəɬə-

əɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ. ȮɔɓɟɌɗɔɓɌɢɔɫ ɟɎɑɗɔ-

ɣɑəəɧɡ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔ ɔɓɘɑəɑəəɧɡ ɗɔɘɠɌɞɔ-

ɣɑɝɖɔɡ ɟɓɗɚɎ Ɏɐɚɗɨ ɍɜɧɒɑɑɣəɚɏɚ ɖɜɌɫ ɖɔɤɖɔ 

ɫɎɗɫɗɌɝɨ ɎɌɒəɧɘ ɛɜɔɓəɌɖɚɘ ɜɌɝɛɜɚɝɞɜɌəɑəəɚ- 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.    ȸȽȶȾ, ɛɌɜɑəɡɔɘɌɞɚɓəɌɫ ɠɌɓɌ ȶȿ; Ɍ - ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɍ -  ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȭɚɗɨəɌɫ Ȭ., 55 ɗɑɞ, ɌɐɑəɚɖɌɜɢɔəɚɘɌ Ɏɚɝɡɚɐɫɥɑɕ ɖɔɤɖɔ. Ȼɚ ɡɚɐɟ Ɏɚɝɡɚɐɫɥɑɕ ɖɔɤɖɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɜɟɛəɌɫ 

əɑɚɐəɚɜɚɐəɌɫ ɚɛɟɡɚɗɨ, ɓəɌɣɔɞɑɗɨəɚ ɝɟɒɔɎɌɪɥɌɫ ɛɜɚɝɎɑɞ, ɔəɠɔɗɨɞɜɔɜɟɪɥɌɫ 6 ɝɑɏɘɑəɞ ɛɜɌɎɚɕ ɐɚɗɔ ɛɑɣɑəɔ 

(ɝɞɜɑɗɖɔ) ɛɚ ɘɑɐɔɌɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ (ɍɑɗɌɫ ɔɓɚɏəɟɞɌɫ ɗɔəɔɫ). 

Fig. 1.   MSCT, parenchymal phase  of CE; a -  the coronal p lane, b  -  the axial plane.  

Patient A., 55 years old, ascending colon adenocarcinoma. In the course of the ascending intestine, a large heter o-

geneous tumor is determined, significantly narrowing the lumen, infiltrating the 6th segment of the right liver lo be 

(arrows) along the medial surface (white curved line).   

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.  ȸȽȶȾ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ȶȿ;  Ɍ -  ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɍ - ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.  

ȭɚɗɨəɚɕ ȭ., 60 ɗɑɞ, ɌɐɑəɚɖɌɜɢɔəɚɘɌ ɝɗɑɛɚɕ ɖɔɤɖɔ. Ȯ ɝɗɑɛɚɕ ɖɔɤɖɑ ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɚɗɔɛɚɎɔɐəɧɑ ɝɚɗɔɐəɧɑ 

ɜɌɓɜɌɝɞɌəɔɫ əɌ ɤɔɜɚɖɚɘ ɚɝəɚɎɌəɔɔ (ɏɚɗɚɎɖɌ ɝɞɜɑɗɖɔ).  Ⱥɛɟɡɚɗɨ əɑɜɌɎəɚɘɑɜəɚ ɔ ɝɗɌɍɚ ɚɖɜɌɤɔɎɌɑɞɝɫ. Ȯ 

ɛɜɔɗɑɒɌɥɑɕ ɍɜɧɒɑɕɖɑ ɎɧɫɎɗɫɑɞɝɫ ɏɜɟɛɛɌ ɟɎɑɗɔɣɑəəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ (ɝɞɜɑɗɖɌ). ȹɌ ɠɜɚəɞɌɗɨəɚɘ 

ɔɓɚɍɜɌɒɑəɔɔ (ɍ) Ɏɔɐəɚ, ɣɞɚ ɚɛɟɡɚɗɨ ɛɜɚɜɌɝɞɌɑɞ ɛɌɜɔɑɞɌɗɨəɧɕ ɗɔɝɞɚɖ ɍɜɪɤɔəɧ ɔ ɎɜɌɝɞɌɑɞ Ɏ ɍɜɪɤəɟɪ ɝɞɑə-

ɖɟ (ɣɑɜəɌɫ ɝɞɜɑɗɖɌ).  

Fig. 2.    MSCT, arterial  phase of CE; a - axial plane, b  - frontal reconstruction  

Patient B., 60 years old, adenocarcinoma of the cecum. Polypoid solid growths on a wide base (arrowhead) are d e-

termined in the cecu m. The tumor is uneven and weakly stained. In the adjacent mesentery, a group of enlarged 

lymph nodes is detected (arrow). On the frontal image (ɍ) it is seen that the tumor sprouts the parietal sheet of the 

peritoneum and grows into the abdominal wall (bl ack arrow).  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.     ȸȽȶȾ, Ɍ - əɌɞɔɎəɚɑ ɔɝɝɗɑɐɎɌəɔɑ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɍ - ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ȶȿ.  

ȭɚɗɨəɌɫ Ȯ., 77 ɗɑɞ. Ȯ ɝɑɗɑɓɑəɚɣəɚɘ ɟɏɗɟ ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ ɚɛɜɑɐɑɗɫɪɞɝɫ ɍɟɏɜɔɝɞɧɑ ɝɚɗɔɐəɧɑ ɜɌɓɜɌɝɞɌəɔɫ 

ɜɌɖɚɎɚɕ ɚɛɟɡɚɗɔ (ɔɓɚɏəɟɞɌɫ ɝɞɜɑɗɖɌ). Ȯ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ əɌɍɗɪɐɌɑɞɝɫ ɝɗɌɍɚɑ əɑɜɌɎəɚ-

ɘɑɜəɚɑ ɚɖɜɌɤɔɎɌəɔɑ (ɔɓɚɏəɟɞɌɫ ɝɞɜɑɗɖɌ). Ȯ ɍɜɧɒɑɕɖɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɚəɏɗɚɘɑɜɌɞ ɛɌɞɚɗɚɏɔɣɑɝɖɔ ɔɓɘɑəɬəəɧɡ 

ɔ ɟɎɑɗɔɣɑəəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ (ɛɜɫɘɧɑ ɝɞɜɑɗɖɔ), Ɏ ɞ.ɣ. ɝɗɔɎɌɪɥɔɡɝɫ ɝ ɛɑɜɎɔɣəɚɕ ɚɛɟɡɚɗɨɪ Ɏ ɑɐɔəɧɕ 

ɖɚəɏɗɚɘɑɜɌɞ. 

Fig. 3.    MSCT, a - native examination, axial plane, b - arterial phase of CE . 

Patient V., 77 years old. In the splenic corner of the colon, bumpy solid growths o f a cancerous tumor (curved a r-

row) are determined. In the arterial phase of contrasting, a slight uneven staining is observed (curved arrow). In 

the mesentery, a conglomerate of pathologically altered and enlarged lymph nodes (straight arrows) is determine d, 

including merging with the primary tumor into a single conglomerate.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.  ȸȽȶȾ.  

Ɍ - ɍɚɗɨəɌɫ ȯ., 59 ɗɑɞ. ȬɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ. ȬɜɞɑɜɔɌɗɨəɧɑ ɠɌɓɧ ȶȿ.  ɉɖɓɚɠɔɞəɌɫ ɚɛɟɡɚɗɨ ɛɜɫɘɚɕ ɖɔɤɖɔ ɝ əɑ-

ɚɐəɚɜɚɐəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

ɍ - ɍɚɗɨəɌɫ ȯ., 76 ɗɑɞ. ɉəɐɚɠɔɞəɌɫ ɚɛɟɡɚɗɨ ɛɜɫɘɚɕ ɖɔɤɖɔ ɝ əɑɚɐəɚɜɚɐəɧɘ ɛɚɎɧɤɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔ-

ɑɘ. 

Fig. 4.    MSCT. 

a - patient G., 59 years old. Axial sections. Arterial phases of CE. Exophytic tumor of the rectum with heterogen e-

ous contrast.  

b - patient G., 76 years old. Endophytic tumor of the rectum with heterogene ous increased contrast.  
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ɏɚ ɚɛɟɡɚɗɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ. Ȼɜɔ ɚɍəɌɜɟɒɑəɔɔ 

ɛɜɔɝɞɑəɚɣəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ əɌɘɔ ɞɥɌ-

ɞɑɗɨəɚ ɚɝɘɌɞɜɔɎɌɗɝɫ ɛɜɔɗɑɒɌɥɔɕ ɟɣɌɝɞɚɖ 

ɖɔɤɖɔ, ɔɝɛɚɗɨɓɟɫ ɜɌɓɗɔɣəɧɑ ɛɜɚɑɖɢɔɔ ɜɑɖɚə-

ɝɞɜɟɖɢɔɕ ɔɓɚɍɜɌɒɑəɔɕ, ɣɞɚ ɝɛɚɝɚɍɝɞɎɚɎɌɗɚ 

ɗɟɣɤɑɘɟ ɚɛɜɑɐɑɗɑəɔɪ ɘɑɝɞɌ ɗɚɖɌɗɔɓɌɢɔɔ ɚɛɟ-

ɡɚɗɔ. ȿɎɑɗɔɣɑəəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ Ɏ ɑɐɔ-

əɔɣəɧɡ ɝɗɟɣɌɫɡ (3 (3,5%)) ɔɘɑɗɔ Ɏɔɐ ɖɚəɏɗɚɘɑ-

ɜɌɞəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, Ɏ ɞ.ɣ. ɝɗɔɎɌɪɥɔɡɝɫ ɝ ɛɑɜ-

Ɏɔɣəɚɕ ɚɛɟɡɚɗɨɪ (ɜɔɝ. 3 Ɍ, ɍ). Ȼɜɔ ɗɚɖɌɗɔɓɌɢɔɔ 

ɚɛɟɡɚɗɔ Ɏ ɛɜɌɎɚɕ ɛɚɗɚɎɔəɑ ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ 

ɖɔɤɑɣəɌɫ əɑɛɜɚɡɚɐɔɘɚɝɞɨ əɌɘɔ əɑ ɍɧɗɌ ɚɛɜɑ-

ɐɑɗɑəɌ. ȹɌɛɜɚɞɔɎ, ɚɛɟɡɚɗɔ ɜɑɖɞɚɝɔɏɘɚɔɐəɚɕ 

ɗɚɖɌɗɔɓɌɢɔɔ ɣɌɝɞɚ ɝɚɛɜɚɎɚɒɐɌɗɔɝɨ ɖɌɜɞɔəɚɕ 

ɖɔɤɑɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ (70%). 

ɉəɐɚɠɔɞəɧɑ ɠɚɜɘɧ ɜɌɖɌ Ⱦȶ ɚɛɜɑɐɑɗɑəɧ 

Ɏ əɚɓɚɗɚɏɔɣɑɝɖɚɕ ɏɜɟɛɛɑ Ɏ 36% (45 ɝɗɟɣɌɑɎ), 

Ɏɡɚɐɫ Ɏ ɏɜɟɛɛɧ ɝɑɏɘɑəɞɌɜəɚɏɚ ɔ ɠɚɖɌɗɨəɚɏɚ 

ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ. ɉəɐɚɠɔɞəɧɑ ɠɚɜɘɧ ɛɜɚɫɎ-

ɗɫɗɔɝɨ ɢɔɜɖɟɗɫɜəɧɘ əɑɜɌɎəɚɘɑɜəɧɘ ɔ ɝɞɚɕ-

ɖɔɘ ɝɟɒɑəɔɑɘ ɛɜɚɝɎɑɞɌ, ɝɚɣɑɞɌɪɥɔɘɝɫ ɝ ɟɞɚɗ-

ɥɑəɔɑɘ ɝɞɑəɖɔ Ɏ ɝɜɑɐəɑɘ ɐɚ 10+4 ɘɘ. Ȼɚ ɛɜɚ-

ɞɫɒɑəəɚɝɞɔ ɝɟɒɑəɔɑ ɛɜɚɝɎɑɞɌ ɚɞəɑɝɑəɚ ɖ ɠɚ-

ɖɌɗɨəɚɘɟ Ɏ 24 ɝɗɟɣɌɫɡ (53%) ɔ Ɏ 21 ɝɗɟɣɌɑ (47%) 

ɖ ɝɑɏɘɑəɞɌɜəɚɘɟ, ɝ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨɪ ɝɎɧ-

ɤɑ 100 ɘɘ. ȮɧɫɎɗɑəɔɪ ɩɞɚɏɚ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ 

ɞɔɛɌ ɚɛɟɡɚɗɔ ɞɌɖɒɑ ɝɛɚɝɚɍɝɞɎɚɎɌɗɚ ɖɚəɞɜɌɝɞ-

əɚɑ ɟɝɔɗɑəɔɑ, ɛɜɔ ɖɚɞɚɜɚɘ ɞɖɌəɨ ɚɛɟɡɚɗɔ ɛɜɚ-

ɫɎɗɫɗɌɝɨ əɑɚɐəɚɜɚɐəɧɘ, ɔ, Ɏ ɝɜɌɎəɑəɔɔ ɝ ɩɖɓɚ-

ɠɔɞəɧɘɔ ɟɓɗɌɘɔ (ɜɔɝ. 4 Ɍ), ɍɚɗɑɑ ɔəɞɑəɝɔɎəɧɘ 

ɚɖɜɌɤɔɎɌəɔɑɘ, ɚɐəɌɖɚ ɝɞɑɛɑəɨ ɞɌɖɚɏɚ ɚɖɜɌɤɔ-

ɎɌəɔɫ əɑ ɐɚɝɞɔɏɌɗɌ ɛɚəɫɞɔɫ çɫɜɖɚɑè (ɜɔɝ. 4 ɍ).  

Ȯ ɛɜɔɗɑɒɌɥɑɕ ɣɌɝɞɔ ɍɜɧɒɑɕɖɔ, ɜɌɐɚɘ ɝ 

ɚɛɟɡɚɗɨɪ, Ɏ ɛɚɗɚɎɔəɑ ɝɗɟɣɌɑɎ ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔ ɟɎɑɗɔɣɑəəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ. 

ȿɛɗɚɞəɑəɔɑ ɚɖɜɟɒɌɪɥɑɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ Ɏ 

17 ɝɗɟɣɌɫɡ (37%) ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚ ɛɜɚɜɌɝɞɌ-

əɔɔ ɚɛɟɡɚɗɨɪ ɝɑɜɚɓəɚɕ ɚɍɚɗɚɣɖɔ ɔ ɐɑɝɘɚɛɗɌ-

ɝɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɫɡ (ɜɔɝ. 5 Ɍ - Ɏ).  

Ȼɜɔ ɛɚɫɎɗɑəɔɔ ɛɜɔɓəɌɖɚɎ ɖɔɤɑɣəɚɕ əɑ-

ɛɜɚɡɚɐɔɘɚɝɞɔ Ɏ 60% (31 ɝɗɟɣɌɕ) əɌ ɛɜɚɖɝɔ-

ɘɌɗɨəɚɕ ɏɜɌəɔɢɑ ɚɛɟɡɚɗɔ, ɘɑɒɐɟ ɟɞɚɗɥɑəəɚɕ ɔ 

əɑɔɓɘɑəɑəəɚɕ ɝɞɑəɖɚɕ ɖɔɤɖɔ, ɠɚɜɘɔɜɚɎɌɗɝɫ 

ɟɝɞɟɛɚɚɍɜɌɓəɧɕ ɛɑɜɑɡɚɐ. ɃɌɥɑ əɑɛɜɚɡɚɐɔɘɚɝɞɨ 

ɚɛɜɑɐɑɗɑəɌ əɌɘɔ ɛɜɔ ɗɚɖɌɗɔɓɌɢɔɔ ɛɜɚɢɑɝɝɌ Ɏ 

ɗɑɎɚɕ ɛɚɗɚɎɔəɑ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ð 72% (22), ɝ Ɏɔ-

ɐɔɘɧɘ ɝɞɚɕɖɔɘ ɖɚəɢɑəɞɜɔɣɑɝɖɔɘ ɝɟɒɑəɔɑɘ 

ɛɜɚɝɎɑɞɌ ɖɔɤɖɔ (ɜɔɝ. 6).    

Ȯɞɚɜɧɘɔ ɛɚ ɣɌɝɞɚɞɑ ɔɓ əɑɚɛɗɌɝɞɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ Ⱦȶ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɘɔɝɫ ɟɞɚɗɥɑəɔ-

ɑɘ ɝɞɑəɖɔ, ɍɧɗɔ ɗɔɘɠɚɘɧ ð 17 ɝɗɟɣɌɑɎ (5%). 

Ȼɜɔ ɗɔɘɠɚɘɌɡ ɔɓɘɑəɑəɔɫ ɣɌɥɑ ɎɧɫɎɗɫɗɔɝɨ Ɏ 

ɝɗɑɛɚɕ ɖɔɤɖɑ ɔ ɚɍɗɌɝɞɔ ɔɗɑɚɢɑɖɌɗɨəɚɏɚ ɛɑɜɑ-

ɡɚɐɌ ð 13 ɝɗɟɣɌɑɎ (76%), Ɏ ɑɐɔəɔɣəɧɡ ɝɗɟɣɌɫɡ ð 

2 (12%) ð ɝ ɛɑɜɑɡɚɐɚɘ əɌ Ɏɚɝɡɚɐɫɥɟɪ ɔ Ɏ 1 ɝɗɟ-

ɣɌɑ (10%) ɞɌɖɒɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɚɝɨ ɔɓɚɗɔɜɚ-

ɎɌəəɚɑ ɛɚɜɌɒɑəɔɑ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ. Ȯ 5 

ɝɗɟɣɌɫɡ (29%) ɗɔɘɠɚɘɌ əɚɝɔɗɌ  ɔəɠɔɗɨɞɜɌɞɔɎ-

əɧɕ ɡɌɜɌɖɞɑɜ, Ɏ 12 (71%) ð ɟɓɗɚɎɚɕ, ɝ çɔɓɦɫɓɎ-

ɗɑəɔɑɘè Ɏ ɝɞɜɟɖɞɟɜɑ ɚɍɜɌɓɚɎɌəɔɫ ɟ 8 ɍɚɗɨəɧɡ 

(67%).  

ɀɚɖɌɗɨəɧɑ ɛɚɜɌɒɑəɔɫ ɚɞɘɑɣɑəɧ əɌɘɔ Ɏ 

ɑɐɔəɔɣəɧɡ ɝɗɟɣɌɫɡ ɗɔɘɠɚɘ ð 3 (17%).  Ȯ ɛɑɜ-

Ɏɚɘ ɝɗɟɣɌɑ ɚɛɟɡɚɗɨ ɗɚɖɌɗɔɓɚɎɌɗɌɝɨ Ɏ ɝɔɏɘɚɎɔɐ-

əɚɕ ɖɔɤɖɑ ɔ ɔɘɑɗɌ ɩəɐɚɠɔɞɧɕ ɞɔɛ ɜɚɝɞɌ ɔ ɍɧ-

ɗɌ əɑɚɞɗɔɣɔɘɌ ɚɞ ɜɌɖɌ Ⱦȶ (ɜɔɝ. 7). 

Ȯ ɐɜɟɏɚɘ ð ɗɔɘɠɚɘɌ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ 

ɔɘɑɗɌ ɐɎɌ ɠɚɖɟɝɌ ɛɚɜɌɒɑəɔɫ. Ⱥɐɔə ɠɚɖɟɝ ɔɘɑɗ 

ɢɔɜɖɟɗɫɜəɧɕ ɡɌɜɌɖɞɑɜ ɔ ɔəɞɜɌɘɟɗɫɜəɧɕ ɜɚɝɞ ɝ 

ɟɞɚɗɥɑəɔɑɘ ɝɞɑəɖɔ, ɜɌɝɤɔɜɑəɔɑɘ ɛɚɜɌɒɑəəɚɏɚ 

ɟɣɌɝɞɖɌ ɔ, Ɏ ɞɚ ɒɑ Ɏɜɑɘɫ, ɠɚɜɘɔɜɚɎɌəɔɑɘ ɖɌɜ-

ɞɔəɧ ɟɝɞɟɛɚɚɍɜɌɓəɚɏɚ ɛɚɐɜɧɞɚɏɚ ɖɜɌɫ ɛɚ ɛɜɚɖ-

ɝɔɘɌɗɨəɚɕ ɏɜɌəɔɢɑ ɚɛɟɡɚɗɔ, ɖɚɞɚɜɌɫ ɞɌɖ ɒɑ 

ɝɔɘɟɗɔɜɚɎɌɗɌ ɜɌɖ. Ȱɜɟɏɚɕ ɠɚɖɟɝ ɛɚɜɌɒɑəɔɫ 

ɗɚɖɌɗɔɓɚɎɌɗɝɫ ɛɜɚɖɝɔɘɌɗɨəɑɑ ɛɑɜɎɚɏɚ ɔ ɛɜɚɫɎ-

ɗɫɗɝɫ ɗɚɖɌɗɨəɧɘ ɔəɞɜɌɘɟɜɌɗɨəɧɘ ɟɞɚɗɥɑəɔɑɘ 

ɝɞɑəɖɔ (ɜɔɝ. 8). Ȯ ɩɞɚɘ əɌɍɗɪɐɑəɔɔ, ɖɌɖ ɔ Ɏ 

ɐɜɟɏɔɡ ɝɗɟɣɌɫɡ ɓɌɞɜɟɐəɑəɔɕ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɛɚ-

ɜɌɒɑəɔɫ Ⱦȶ, ɎɑɐɟɥɌɫ ɜɚɗɨ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɛɜɔəɌɐɗɑɒɌɗɌ ɩəɐɚɝɖɚɛɔɣɑ-

ɝɖɚɘɟ ɔɝɝɗɑɐɚɎɌəɔɪ ɝ ɍɔɚɛɝɔɑɕ.  

Ȯ ɞɜɑɞɨɑɘ ɝɗɟɣɌɑ ɔɓ əɌɤɔɡ əɌɍɗɪɐɑəɔɕ 

ɠɚɖɌɗɨəɚɏɚ ɔɓɘɑəɑəɔɫ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɚɝɨ ɛɚ-

ɜɌɒɑəɔɑ ɛɚɗɔɛɚɎɔɐəɚɕ ɠɚɜɘɧ ɗɔɘɠɚɘɧ ɜɑɖ-

ɞɚɝɔɏɘɚɔɐəɚɏɚ ɚɞɐɑɗɌ, ɝɚɣɑɞɌɎɤɑɑɝɫ ɝ ɔəɠɔɗɨ-

ɞɜɌɞɔɎəɚɕ ɠɚɜɘɚɕ Ȯ-ɖɗɑɞɚɣəɚɕ ɗɔɘɠɚɘɧ ɞɑɜ-

ɘɔəɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɛɚɐɎɓɐɚɤəɚɕ ɖɔɤɖɔ. ȳɌɍɚ-

ɗɑɎɌəɔɑ ɚɝɗɚɒəɔɗɚɝɨ ɛɑɜɠɚɜɌɢɔɑɕ ɛɜɫɘɚɕ 

ɖɔɤɖɔ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɌɍɝɢɑɝɝɌ Ɏ ɐɟɏɗɌɝɚɎɚɘ 

ɛɜɚɝɞɜɌəɝɞɎɑ (ɜɔɝ. 9).  

Ƚɜɑɐɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ 

ɗɔɘɠɚɘɧ ɘɧ ɚɞɘɑɞɔɗɔ ɚɞɝɟɞɝɞɎɔɑ əɑɛɜɚɡɚɐɔ-

ɘɚɝɞɔ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɎɧɜɌɒɑəəɚɏɚ ɝɟɒɑəɔɫ 

ɛɜɚɝɎɑɞɌ, Ɍ ɞɌɖɒɑ ɓəɌɣɔɞɑɗɨəɚɑ, ɐɚ 20 ɘɘ ɔ ɍɚ-

ɗɑɑ, ɟɎɑɗɔɣɑəɔɑ ɜɑɏɔɚəɌɗɨəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ  

ɟɓɗɚɎ. 

ȭɚɗɑɓəɨ ȶɜɚəɌ ɚɛɜɑɐɑɗɑəɌ ɟ 32 ɍɚɗɨəɧɡ 

(9%), ɔɘɑɎɤɔɡ ɛɌɞɚɗɚɏɔɪ ɞɚɗɝɞɚɕ ɖɔɤɖɔ, ɝɚ-

ɛɜɚɎɚɒɐɌɪɥɟɪɝɫ ɟɞɚɗɥɑəɔɑɘ ɝɞɑəɖɔ. ȴɓ əɔɡ 4 

(2%) ɔɘɑɗɔ ɠɚɖɌɗɨəɚɑ, 28 (26%) ð ɝɑɏɘɑəɞɌɜəɚɑ 

ɟɞɚɗɥɑəɔɑ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ Ɏ əɚɓɚɗɚɏɔɣɑɝɖɚɕ 

ɏɜɟɛɛɑ ð 12% ɔ 88%.  ȻɚɜɫɐɖɌ 60% ɝɗɟɣɌɑɎ ɍɚ-

ɗɑɓəɔ ȶɜɚəɌ ɍɧɗɔ ɝɎɫɓɌəɧ ɝ ɛɚɜɌɒɑəɔɑɘ ɞɚɗ-

ɝɞɚɕ ɖɔɤɖɔ ɔ  ɜɌɓɗɔɣəɧɘɔ ɝɚɚɞəɚɤɑəɔɫɘɔ Ɏɚ-

Ɏɗɑɣɑəɔɫ ɞɚəɖɚɕ ɖɔɤɖɔ ɔ ɐɜɟɏɔɡ ɚɜɏɌəɚɎ, ɚɞ 

çɛɚɗɚɝɞɔ ɜɞɌ ɐɚ ɌəɟɝɌè. ȷɚɖɌɗɔɓɚɎɌəəɌɫ ȭȶ ɔɗɔ 

ɔɓɚɗɔɜɚɎɌəəɚɑ ɛɚɜɌɒɑəɔɑ Ⱦȶ ɛɜɔ ɍɚɗɑɓəɔ ȶɜɚ-

əɌ (ȭȶ) Ɏ əɌɤɔɡ əɌɍɗɪɐɑəɔɫɡ ɚɛɜɑɐɑɗɑəɌ Ɏ 

ɑɐɔəɔɣəɧɡ ɝɗɟɣɌɫɡ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɐɌəəɧɘ 

ɐɚɝɞɟɛəɚɕ əɌɘ ɗɔɞɑɜɌɞɟɜɧ [17, 18]. ȻɜɔɎɚɐɔɘ  

ɛɜɔɘɑɜ ɔɓɚɗɔɜɚɎɌəəɚɏɚ ɛɚɜɌɒɑəɔɫ ɞɚɗɝɞɚɕ 

ɖɔɤɖɔ (ɜɔɝ. 10), ɛɑɜɎɔɣəɚ ɎɧɫɎɗɑəəɚɏɚ ɛɜɔ ɩə-

ɐɚɝɖɚɛɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ.  

ȶȾ ɛɚɐɞɎɑɜɐɔɗɚ ɓɌɖɗɪɣɑəɔɑ ɖɚɗɚəɚɝɖɚɛɔɔ 

ɔ əɑ ɎɧɫɎɔɗɚ ɛɚɜɌɒɑəɔɫ ɐɜɟɏɔɡ ɚɞɐɑɗɚɎ. ȻɌɞɚ-

ɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɗɚɖɌɗɔɓɚɎɌɗɝɫ Ɏ ɛɚɛɑɜɑɣ-

əɚɘ ɚɞɐɑɗɑ ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ əɌ ɝɑɏɘɑəɞɌɜəɚɘ 

ɛɜɚɞɫɒɑəɔɔ. ȽɞɑəɖɌ ɖɔɤɖɔ ɔɘɑɗɌ əɑɜɚɎəɚɘɑɜ-

əɟɪ ɞɚɗɥɔəɟ. ȾɚɗɥɔəɌ ɝɞɑəɖɔ Ⱦȶ ɟɎɑɗɔɣɑəɌ 

əɑɜɌɎəɚɘɑɜəɚ ɐɚ 20 ɘɘ.  ȻɜɚɝɎɑɞ  ɛɚɜɌɒɑəəɚɏɚ  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.      ȸȽȶȾ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ȶȿ;  Ɍ - ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɍ ð ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɫ, Ɏ - ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɔ.  

ȭɚɗɨəɌɫ Ȱ., 51 ɏɚɐ. ȼɌɖ əɔɝɡɚɐɫɥɑɕ ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɢɔɜɖɟɗɫɜəɚɑ ɟɞɚɗɥɑəɔɑ ɝɞɑəɖɔ ɔ ɝɟɒɑ-

əɔɑ ɛɜɚɝɎɑɞɌ. Ȼɜɔ ȶȿ ɚɛɟɡɚɗɨ əɑɜɌɎəɚɘɑɜəɚ ɔ ɐɚɝɞɌɞɚɣəɚ ɫɜɖɚ ɚɖɜɌɤɔɎɌɑɞɝɫ. Ȯ ɛɜɔɗɑɒɌɥɑɕ ɣɌɝɞɔ ɍɜɧ-

ɒɑɕɖɔ Ɏɔɐəɧ ɟɎɑɗɔɣɑəəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ (ɝɞɜɑɗɖɌ). Ȯ ɛɜɔɗɑɒɌɥɑɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɑ ɐɑɝɘɚɛɗɌɝɞɔ-

ɣɑɝɖɌɫ ɜɑɌɖɢɔɫ (ɔɓɚɏəɟɞɌɫ ɝɞɜɑɗɖɌ). 

Fig. 5.     MSCT, arterial  phase  of CE; a  - axial  plane , b - frontal  reconstruction , c  -  sagittal  reco nstruction . 

Patient D., 51 years old. Cancer of the descending colon. Circular thickening of the wall and narrowing of the l u-

men are determined. With CE, the tumor is uneven and quite brightly colored. In the adjacent part of the mese n-

tery, enlarged lymph nodes are visible (arrow). In adjacent fatty tissue, a desmoplastic reaction (curved arrow).    

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

ȼɔɝ. 6.   ȸȽȶȾ, ɎɑəɚɓəɌɫ ɔ ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɧ ȶȿ; Ɍ - ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɍ - ɠɜɚəɞɌɗɨəɌɫ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɫ. 

ȭɚɗɨəɚɕ ȱ., 67 ɗɑɞ. ȬɐɑəɚɖɌɜɢɔəɚɘɌ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ. ȶɔɤɑɣəɌɫ əɑɛɜɚɡɚɐɔɘɚɝɞɨ. ȹɌ ɛɜɚɞɫɒɑəɔɔ 50 ɘɘ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɚəɢɑəɞɜɔɣɑɝɖɚɑ ɝɟɒɑəɔɑ ɛɜɚɝɎɑɞɌ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ. ȾɚɗɥɔəɌ ɝɞɑəɖɔ Ɏ ɚɍɗɌɝɞɔ ɝɟɒɑəɔɫ 6 

ɘɘ. ȹɌ ɏɜɌəɔɢɑ ɚɛɟɡɚɗɔ əɌɍɗɪɐɌɑɞɝɫ ɟɝɞɟɛɚɚɍɜɌɓəɧɕ ɛɑɜɑɡɚɐ ɝ ɛɚɐɜɧɞɧɘ ɖɜɌɑɘ (ɝɞɜɑɗɖɌ). Ȼɜɔ ȶȿ ɚɛɟɡɚɗɨ 

Ɏ ɝɜɌɎəɑəɔɔ ɝ əɚɜɘɌɗɨəɚɕ ɝɞɑəɖɚɕ ɖɔɤɖɔ ɚɖɜɌɤɔɎɌɑɞɝɫ ɫɜɣɑ.  

Fig. 6.     MSCT, venous and arterial phases of CE; a - axial plane , b  - frontal reconstruction.  

Patient E., 67 years old. Sigmoid colon adenocarcinoma. Intestinal obstruction. Over 50 mm, a concentric narro w-

ing of the lumen of the sigmoid colon is determined.  The wall thickness in the narrowing region is 6 mm. At the 

border of the tumor there is a step -like transition with an undercut edge (arrow). With CE, the tumor becomes 

brighter in comparison with the normal intestinal wall.  
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ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

ȼɔɝ. 7.    ȸȽȶȾ. 

Ɍ - ɎɑəɚɓəɌɫ ɠɌɓɌ ȶȿ. ȭɚɗɨəɚɕ Ȳ., 74 ɗɑɞ. ȷɔɘɠɚɘɌ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ 

ɟɞɚɗɥɑəɔɑ ɝɞɑəɖɔ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ (ɛɜɫɘɌɫ ɝɞɜɑɗɖɌ), ɍɑɓ ɛɜɚɫɎɗɑəɔɕ ɖɔɤɑɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ.  

ɍ - ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ȶȿ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɚɏɜɌəɔɣɑəəɚɑ ɜɌɝɤɔɜɑəɔɑ ɛɜɚɝɎɑɞɌ Ɏ ɓɚəɑ ɛɚɜɌɒɑəɔɫ (ɛɜɫɘɌɫ 

ɝɞɜɑɗɖɌ). Ȯ ɍɜɧɒɑɕɖɑ, ɛɜɑɝɌɖɜɌɗɨəɚ ð ɏɜɟɛɛɌ ɟɎɑɗɔɣɑəəɧɡ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔ ɔɓɘɑəɬəəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓ-

ɗɚɎ (ɔɓɚɏəɟɞɧɑ ɝɞɜɑɗɖɔ). 

Fig. 7.   MSCT. 

a - venous phase of CE. Patient J., 74 years old. Lymphoma of the sigmoid colon. The pathological thickening of 

the wall of the sigmoid colon (straight arrow), without manifestations of intestinal obstruction, is determined.  

b - arterial phase of CE. Determined by the limited ex pansion of the lumen in the affected area (straight arrow). In 

the mesentery, a presacral group of enlarged and pathologically altered lymph nodes (curved arrows).  

 

ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

ȼɔɝ. 8.   ȸȽȶȾ, Ɍ - əɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɍ - ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ȶȿ. 

ȭɚɗɨəɌɫ ȳ., 32 ɏɚɐɌ. ȷɔɘɠɚɘɌ ɁɚɐɒɖɔəɌ, əɚɐɟɗɫɜəɧɕ ɝɖɗɑɜɚɓ, ɛɚɓɐəɔɕ ɜɑɢɔɐɔɎ. Ȯ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɑ əɌ 

ɛɜɚɞɫɒɑəɔɔ 110 ɘɘ ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɞɚɗɥɑəɔɑ ɝɞɑəɖɔ (ɝɞɜɑɗɖɌ). ȾɚɗɥɔəɌ ɝɞɑəɖɔ 10 ɘɘ. ȻɜɚɝɎɑɞ ɖɔɤɖɔ ɝɟ-

ɒɑə. ȷɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɗɑɎɚɕ ɛɚɐɎɓɐɚɤəɚɕ ɏɜɟɛɛɧ ɟɎɑɗɔɣɑəɧ, ɛɌɞɚɗɚɏɔɣɑɝɖɔ əɑɚɐəɚɜɚɐəɧ, Ɏɚɓɘɚɒəɚ əɌ 

ɠɚəɑ əɑɖɜɚɓɌ. Ȯ Ȭɀ ȶȿ ɚɖɜɌɤɔɎɌəɔɑ ɞɜɌəɝɘɟɜɌɗɨəɚɑ. ȻɜɚɖɝɔɘɌɗɨəɑɑ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏɞɚɜɚɑ ɟɞɚɗɥɑəɔɑ ɝɞɑə-

ɖɔ, əɌ ɛɜɚɞɫɒɑəɔɔ 40 ɘɘ ɝɟɒɔɎɌɪɥɑɑ ɛɜɚɝɎɑɞ (ɔɓɚɏəɟɞɌɫ ɝɞɜɑɗɖɌ).  

Fig. 8.     MSCT, a - native study, ɍ - arterial phase of CE.  

Patient Z., 32 years old. Hodgkin's lymphoma, nodular sclerosis, late relapse. In the sigmoid colon over 110 mm 

thickening of the wall is determined (arrow). Wall thickness 10 mm. The lumen of the intestine is narrowed. The 

lymph nodes of the left iliac group are enlarged, pathologically heterogeneous, possibly against the background of 

necrosis. In AF CE, staining is transmural. The seco nd thickening of the wall is determined proximal, over a 40 

mm narrowing the lumen (curved arrow).   
















































































































































































































