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Ȱɚɜɚɏɔɑ ɣɔɞɌɞɑɗɔ, ɖɚɗɗɑɏɔ! 

 

Ȯɧ ɛɚɗɟɣɔɗɔ ɞɜɑɞɔɕ əɚɘɑɜ ȼɚɝɝɔɕɝɖɚɏɚ ɉɗɑɖɞɜɚəəɚɏɚ 

ȲɟɜəɌɗɌ ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ ɓɌ 2022 ɏɚɐ (REJR, Ⱦɚɘ 12, ʈ 3, 

2022).  

Ȯ ɩɞɚɘ Ɏɧɛɟɝɖɑ ɒɟɜəɌɗɌ ɘɧ ɛɜɑɐɝɞɌɎɗɫɑɘ ɎɌɘ ɐɎɑ ɝɞɌ-

ɞɨɔ, ɛɚɝɎɫɥɑəəɧɑ əɌɟɣəɧɘ ɚɍɓɚɜɌɘ ɎɌɒəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɞɑɘ. 

ȾɌɖɒɑ Ɏ əɚɘɑɜɑ ɎɌɤɑɘɟ ɎəɔɘɌəɔɪ ɛɜɑɐɝɞɌɎɗɑəɧ ɛɫɞɨ ɚɜɔɏɔ-

əɌɗɨəɧɡ ɝɞɌɞɑɕ ɔ ɤɑɝɞɨ ɝɗɟɣɌɑɎ ɔɓ ɛɜɌɖɞɔɖɔ.  

ȶɌɖ Ɏɧ ɓəɌɑɞɑ, ɛɌəɐɑɘɔɫ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ 

COVID -19, ɎɧɓɎɌəəɌɫ Ɏɔɜɟɝɚɘ SARS-CoV-2, ɛɑɜɑɤɗɌ Ɏ ɡɜɚəɔ-

ɣɑɝɖɟɪ ɝɞɌɐɔɪ. ȳɌɍɚɗɑɎɌɑɘɚɝɞɨ ɝəɔɓɔɗɌɝɨ, əɚ ɛɚɗəɚɝɞɨɪ əɑ 

ɛɜɑɖɜɌɞɔɗɌɝɨ. Ȼɚɩɞɚɘɟ ɘɧ ɍɟɐɑɘ ɛɜɚɐɚɗɒɌɞɨ ɜɟɍɜɔɖɟ, ɛɚɝɎɫ-

ɥɑəəɟɪ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɘɚəɔɞɚɜɔəɏɟ ɚɝɗɚɒəɑəɔɕ, ɎɧɓɧɎɌɑɘɧɡ 

ɓɌɍɚɗɑɎɌəɔɑɘ, ɛɚ ɘɑɜɑ ɛɚɝɞɟɛɗɑəɔɫ ɔəɞɑɜɑɝəɧɡ ɝɞɌɞɑɕ. ȸɧ 

ɍɟɐɑɘ ɒɐɌɞɨ ɎɌɤɔ əɌɍɗɪɐɑəɔɫ ɔ ɛɜɚɐɚɗɒɔɘ ɜɟɍɜɔɖɟ, ɛɚɝɎɫ-

ɥɑəəɟɪ ɩɞɚɕ ɞɑɘɌɞɔɖɑ. 

ȶɌɖ ɎɝɑɏɐɌ, ɘɧ ɚɒɔɐɌɑɘ ɚɞ əɌɤɔɡ ɣɔɞɌɞɑɗɑɕ ɔ ɌɎɞɚɜɚɎ 

ɚɍɜɌɞəɟɪ ɝɎɫɓɨ ð ɚɞɓɧɎɧ, Ɏɚɛɜɚɝɧ ɔ ɛɚɒɑɗɌəɔɫ ɛɚ ɜɌɍɚɞɑ 

ɒɟɜəɌɗɌ.  

ȲɑɗɌɪ Ɏɝɑɘ ɓɐɚɜɚɎɨɫ, ɍɗɌɏɚɛɚɗɟɣɔɫ ɔ ɞɎɚɜɣɑɝɖɔɡ ɟɝɛɑ-

ɡɚɎ! 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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СОВРЕМЕННАЯ ЛУЧЕВАЯ ДИАГНОСТИКА ВРОЖДЕННЫХ ПОРОКОВ СЕРДЦА У ДЕТЕЙ 

 

Хасанова К.А.1,2, Абрамян М.А.1 
 

1ð ȯȭȿȳ çȸɚɜɚɓɚɎɝɖɌɫ ɐɑɞɝɖɌɫ ɏɚɜɚɐɝɖɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ ȰɑɛɌɜɞɌɘɑəɞɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɏɚɜɚɐɌ ȸɚɝɖɎɧè. ɏ. 

ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2ð ɀȯȬȺȿ ȮȺ çȻɑɜɎɧɕ ȸɚɝɖɚɎɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘɑəɔ ȴ. ȸ. ȽɑɣɑəɚɎɌ  

(ȽɑɣɑəɚɎɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ)è ȸȳ ȼɀ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɜɚɒɐɑəəɧɑ ɛɚɜɚɖɔ ɝɑɜɐɢɌ (ȮȻȽ) ð ɚɐɔə ɔɓ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɎɔɐɚɎ Ɏɜɚɒɐɑəəɧɡ ɛɚ-

ɜɚɖɚɎ ɜɌɓɎɔɞɔɫ (ȮȻȼ) ɔ ɝɌɘɌɫ ɣɌɝɞɌɫ ɛɜɔɣɔəɌ ɘɗɌɐɑəɣɑɝɖɚɕ ɝɘɑɜɞəɚɝɞɔ. ȹɑɝɘɚɞɜɫ əɌ 

ɞɑəɐɑəɢɔɪ ɖ ɍɚɗɑɑ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɑ ȮȻȽ ɟ ɐɑɞɑɕ, ɎɧɫɎɗɫɑɘɚɝɞɨ Ɏɜɚɒɐɑəəɧɡ Ɍəɚ-

ɘɌɗɔɕ ɝɑɜɐɢɌ Ɏ ȼɚɝɝɔɔ Ɏɝɑ ɑɥɑ ɚɝɞɌɑɞɝɫ əɌ ɚɞəɚɝɔɞɑɗɨəɚ əɔɓɖɚɘ ɟɜɚɎəɑ, ɣɞɚ Ɏɗɑɣɑɞ ɓɌ 

ɝɚɍɚɕ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɝɘɑɜɞəɚɝɞɔ ɔ ɔəɎɌɗɔɐəɚɝɞɔ ɝɜɑɐɔ ɐɑɞɑɕ Ɏɝɑɡ ɎɚɓɜɌɝɞəɧɡ 

ɏɜɟɛɛ. ȼɌəəɑɑ ɎɧɫɎɗɑəɔɑ ɛɚɜɚɖɌ, ɖɚɜɜɑɖɞəɌɫ ɛɜɑɐɚɛɑɜɌɢɔɚəəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɔ ɛɜɌɎɔɗɨəɧɕ 

Ɏɧɍɚɜ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɛɚɝɚɍɔɫ ɫɎɗɫɪɞɝɫ ɖɗɪɣɑɎɧɘɔ ɓɎɑəɨɫɘɔ Ɏ ɛɚɖɌɓɌɞɑɗɫɡ əɔɓɖɚɕ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɕ ɗɑɞɌɗɨəɚɝɞɔ ɔ ɡɚɜɚɤɔɡ ɚɞɐɌɗɑəəɧɡ ɜɑɓɟɗɨɞɌɞɌɡ ɗɑɣɑəɔɫ. 

Ƚ ɜɌɓɎɔɞɔɑɘ ɖɌɜɐɔɚɡɔɜɟɜɏɔɣɑɝɖɚɕ ɝɗɟɒɍɧ ɞɜɑɍɚɎɌəɔɫ ɖ ɟɜɚɎəɪ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɝɞɚɫəəɚ 

ɜɌɝɞɟɞ.  ȺɝəɚɎəɧɘɔ əɑɔəɎɌɓɔɎəɧɘɔ ɘɑɞɚɐɔɖɌɘɔ Ɏ ɘɚɜɠɚɠɟəɖɢɔɚəɌɗɨəɚɕ ɚɢɑəɖɑ ɝɑɜɐɢɌ ɟ ɐɑ-

ɞɑɕ ɝ ȮȻȽ ɚɝɞɌɪɞɝɫ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ (ɉɁȺ-ȶȯ), ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ). Ȯɝɑ ɞɜɔ ɘɑɞɚɐɌ ɔɘɑɪɞ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ 

ɞɚɣəɚɝɞɔ ɔ ɞɑɘ ɝɌɘɧɘ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɐɟɍɗɔɜɚɎɌəɔɫ ɛɚɗɟɣɌɑɘɚɕ ɔəɠɚɜɘɌɢɔɔ. ȼɌɓɜɌɍɚɞɖɌ ɑɐɔ-

əɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɌɗɏɚɜɔɞɘɌ ȮȻȽ ɟ ɐɑɞɑɕ ɝ ɟɣɑɞɚɘ ɝɔɗɨəɧɡ ɔ ɝɗɌɍɧɡ ɝɞɚɜɚə ɖɌɒɐɚɏɚ ɘɑɞɚ-

ɐɌ ɐɗɫ ɖɚəɖɜɑɞəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɞɟɌɢɔɔ ɚɝɞɌɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ, əɑɜɑɤɑəəɚɕ ɓɌɐɌɣɑɕ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ ɝɑɜɐɢɌ, ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ȸȼȾ ɝɑɜɐɢɌ, Ɏɜɚɒɐɑəəɧɑ ɛɚɜɚɖɔ ɝɑɜɐɢɌ, ȮȻȽ, ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ, 

ɉɁȺ-ȶȯ, ɘɚɜɠɚɠɟəɖɢɔɚəɌɗɨəɌɫ ɚɢɑəɖɌ. 
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CURRENT RADIOLOGICAL TRENDS IN PEDIATRIC CONGENITAL HEART DISEASE 

 

Khasanova K.A.1,2, Abramyan M.A.1 

 
1- Morozovskaya Childrenõs City Clinical Hospital. 

2- I.M. Sechenov First Moscow State Medical University of the Ministry of Health of the Russian Federation (Sechenov University ). 

 

ongenital heart defects are the most common types of congenital malformations and the 

most common cause of infant mortality. The detection of congenital heart abnormalities in 

Russia still remains at a relatively low level, which entails high rates of m ortality and dis-

ability among children of all age groups. Early detection of the defect, correct diagnosis 

and the surgical aid are the clue to low postoperative mortality and good long -term treatment results.  

Development of the cardiac surgery service req uires high diagnostic level. Echocardiography, com-

puted tomography (CT) and magnetic resonance imaging (MRI) are the main non -invasive techniques 

in the morphofunctional assessment of the heart in children with CHD. All three methods have high  
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diagnosti c accuracy and thus a high risk of duplication of the information. The development of a uni-

fied pediatric CHD diagnostic algorithm, depending on strengths and weaknesses of each method for 

each clinical situation, still an important and actual theme.  

 

Keywords: computed tomography, magnetic resonance imaging, cardiac MRI, Cardiac CT, con-

genital heart defects, CHD, echocardiography.  
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ɜɚɒɐɑəəɧɑ ɛɚɜɚɖɔ ɝɑɜɐɢɌ (ȮȻȽ) 

ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɧɘ ɞɔɛɚɘ Ɏɜɚɒɐɑəəɧɡ ɛɚɜɚɖɚɎ 

ɜɌɓɎɔɞɔɫ (ȮȻȼ) ɔ ɝɚɝɞɌɎɗɫɪɞ 47% 

(12,2 əɌ 10 ɞɧɝ. ɜɚɐɔɎɤɔɡɝɫ ɒɔ-

Ɏɧɘɔ) Ɏɝɑɡ ɛɜɔɣɔə ɝɘɑɜɞɔ ɚɞ ɌəɚɘɌɗɔɔ̆ ɜɌɓ-

Ɏɔɞɔɫ. ȸɑɞɌɌəɌɗɔɓɧ, ɚɛɟɍɗɔɖɚɎɌəəɧɑ Ɏ 2011 

ɏ. ɔ 2019 ɏ. [1, 2], ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɏɗɚ-

ɍɌɗɨəɚɑ ɟɎɑɗɔɣɑəɔɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ 

ȮȻȽ ɟ ɐɑɞɑɔ̆, ɖɚɞɚɜɚɑ, Ɏɑɜɚɫɞəɚ, ɝɎɫɓɌəəɚ ɝ 

ɟɎɑɗɔɣɑəɔɑɘ ɐɚɝɞɟɛəɚɝɞɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɞɑɡəɚɗɚɏɔɔ̆. Ȼɚ ɐɌəəɧɘ ȼɚɝɝɞɌɞɌ, Ɏ 2019 ɏ. ɚɞ 

ȮȻȽ ɟɘɑɜɗɚ 1739 ɐɑɞɑɔ̆ Ɏ ɎɚɓɜɌɝɞɑ ɐɚ 15 ɗɑɞ, 

ɝɜɑɐɔ əɔɡ 1443 ɜɑɍɑəɖɌ ɐɚ ɏɚɐɌ, ɣɞɚ ɝɜɑɐɔ 

ɛɚɞɑɜɨ ɚɞ ȮȻȼ ɝɚɝɞɌɎɔɗɚ 21% [ȺɛɑɜɌɞɔɎəɧɑ 

ɐɑɘɚɏɜɌɠɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɓɌ 2019 ɏ., 

2020 ɏ.].  

ȳɌ ɛɚɝɗɑɐəɔɑ 10 ɗɑɞ ɝɟɥɑɝɞɎɟɑɞ ɞɑə-

ɐɑəɢɔɫ ɖ ɍɚɗɑɑ ɜɌəəɑɔ̆ ɐɔɌɏəɚɝɞɔɖɑ ȮȻȽ Ɏ 

ȼɚɝɝɔɔ, ɚɐəɌɖɚ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɜɌɓɎɔɞɧɘɔ 

ɝɞɜɌəɌɘɔ ɎɧɫɎɗɫɑɘɚɝɞɨ ɚɝɞɌɑɞɝɫ əɑɐɚɝɞɌ-

ɞɚɣəɚɔ̆ (ɝɜɑɐɔ ɐɑɞɑɔ̆ ɐɚ 14 ɗɑɞ əɌɖɚɛɗɑəəɌɫ 

ɓɌɍɚɗɑɎɌɑɘɚɝɞɨ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 1,1%, Ɍ 

ɛɑɜɎɔɣəɌɫ ð ɞɚɗɨɖɚ 0,3%.). ȹɑɐɚɝɞɌɞɚɣəɌɫ 

ɎɧɫɎɗɫɑɘɚɝɞɨ Ɏɑɐɑɞ ɖ ɛɚɎɧɤɑəəɚɘɟ ɖɚɗɔɣɑ-

ɝɞɎɟ ɝɗɟɣɌɑɎ ɔəɎɌɗɔɐɔɓɌɢɔɔ ɔ ɝɘɑɜɞɑɔ̆ ɝɜɑɐɔ 

ɘɌɗɑəɨɖɔɡ ɐɑɞɑɔ̆ ɔ ɐɑɞɑɔ̆ ɐɚ ɏɚɐɌ. Ȼɚ ɐɌəəɧɘ 

ɜɫɐɌ ɌɎɞɚɜɚɎ ɚɞ 15% ɐɚ 30% əɚɎɚɜɚɒɐɑəəɧɡ 

ɎɧɛɔɝɧɎɌɪɞɝɫ ɔɓ ɝɞɌɢɔɚəɌɜɌ ɍɑɓ ɟɝɞɌəɚɎ-

ɗɑəəɚɏɚ ȮȻȽ, 50% əɚɎɚɜɚɒɐɑəəɧɡ, ɟɘɑɜɤɔɡ 

ɐɚ 7 ɝɟɞɚɖ ɒɔɓəɔ ɍɑɓ ɟɝɞɌəɚɎɗɑəəɚɏɚ ɐɔɌɏəɚ-

ɓɌ, ɔɘɑɑɞ ȮȻȽ [3, 4]. Ȼɜɔ ɩɞɚɘ Ɏ ɝɗɟɣɌɑ ɝɎɚɑ-

Ɏɜɑɘɑəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

ɗɑɞɌɗɨəɚɝɞɨ ɚɞ ȮȻȽ ɘɚɏɗɌ ɍɧ ɝəɔɓɔɞɨɝɫ ɝ 2-3 

əɌ 1000 ɒɔɎɚɜɚɒɐɑəəɧɡ ɐɚ 0,6-0,8 əɌ 1000 

ɒɔɎɚɜɚɒɐɑəəɧɡ [5, 6]. Ȯɚɓɘɚɒəɚɝɞɨ ɚɖɌɓɌ-

əɔɫ ɛɚɘɚɥɔ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ ȮȻȽ ɚɛɜɑɐɑɗɫ-

ɑɞɝɫ ɎɧɫɎɗɫɑɘɚɝɞɨɪ ɛɌɞɚɗɚɏɔɔ Ɏ ɛɑɜɎɧɑ 

ɝɟɞɖɔ ɒɔɓəɔ.  

ȽɟɘɘɌɜəɌɫ ɗɑɞɌɗɨəɚɝɞɨ ɛɜɔ ȮȻȽ ɣɜɑɓ-

ɎɧɣɌɔ̆əɚ ɎɧɝɚɖɌ, ɔ ɛɜɔ ɑɝɞɑɝɞɎɑəəɚɘ ɞɑɣɑ-

əɔɔ ɓɌɍɚɗɑɎɌəɔɫ ɖ ɖɚəɢɟ 1-ɔ̆ əɑɐɑɗɔ ɒɔɓəɔ 

ɟɘɔɜɌɪɞ 29% əɚɎɚɜɚɒɐɑəəɧɡ, ɖ 1-ɘɟ ɘɑɝɫɢɟ 

ð 42%, ɖ 1-ɘɟ ɏɚɐɟ ð 87% ɐɑɞɑɔ̆ [3]. ȺɝəɚɎəɟɪ 

ɏɜɟɛɛɟ ɘɗɌɐɑəɣɑɝɖɚɔ̆ ɝɘɑɜɞəɚɝɞɔ ɚɞ ȮȻȽ ɝɚ-

ɝɞɌɎɗɫɪɞ ɐɑɞɔ ɝ ɖɜɔɞɔɣɑɝɖɔɘɔ ɛɚɜɚɖɌɘɔ, 

ɐɗɫ ɖɚɞɚɜɧɡ ɡɌɜɌɖɞɑɜəɚ ɍɧɝɞɜɚɑ ɜɌɓɎɔɞɔɑ 

ɞɫɒɑɗɚɏɚ ɝɚɝɞɚɫəɔɫ ɓɌ ɝɣɑɞ ɜɑɓɖɚɏɚ ɐɑɠɔɢɔ-

ɞɌ ɝɑɜɐɑɣəɚɏɚ ɎɧɍɜɚɝɌ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, 

ɍɧɝɞɜɚ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɔ̆ ɝɑɜɐɑɣəɚɔ̆ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɔ, ɛɜɔɎɚɐɫɥɑɔ̆ ɖ ɏɔɛɚɖɝɑɘɔɔ ɔ 

əɌɜɟɤɑəɔɪ ɠɟəɖɢɔɔ ɒɔɓəɑəəɚ ɎɌɒəɧɡ ɚɜ-

ɏɌəɚɎ [7]. ȶɜɔɞɔɣɑɝɖɔɑ ɛɚɜɚɖɔ ɝɚɝɞɌɎɗɫɪɞ 

ɣɑɞɎɑɜɞɨ Ɏɝɑɡ ȮȻȽ. Ȱɚ 5 ɞɧɝ. əɚɎɚɜɚɒɐɑə-

əɧɡ ɐɑɞɑɔ̆ ɜɚɒɐɌɪɞɝɫ ɝ ȮȻȽ, ɛɜɔ ɖɚɞɚɜɧɡ 

ɡɔɜɟɜɏɔɣɑɝɖɌɫ ɖɚɜɜɑɖɢɔɫ əɑɚɍɡɚɐɔɘɌ Ɏ ɛɑɜ-

Ɏɧɑ ɝɟɞɖɔ ɒɔɓəɔ [8].  

Ƚɜɑɐɔ ɍɚɗɨɤɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɜɌɓɗɔɣəɧɡ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ̆ ȮȻȽ ɚɝəɚɎəɚɕ ɚɝɞɌɑɞɝɫ ɜɌɓ-

ɐɑɗɑəɔɑ ɌəɚɘɌɗɔɔ̆ ɛɚ ɝɞɑɛɑəɔ ɖɜɔɞɔɣəɚɝɞɔ ɔ 

ɩɖɝɞɜɑəəɚɝɞɔ ɝɔɞɟɌɢɔɔ Ɏ ɛɑɜɎɧɑ 28 ɐəɑɔ̆ 

ɒɔɓəɔ. ȶ ɖɜɔɞɔɣɑɝɖɔɘ ȮȻȽ ɚɞəɚɝɫɞɝɫ Ɏɝɑ 

ɛɚɜɚɖɔ, ɏɑɘɚɐɔəɌɘɔɖɌ ɖɚɞɚɜɧɡ, Ɏ ɛɚɐɌɎɗɫ-

ɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ, ɓɌɎɔɝɔɞ ɚɞ ɠɟəɖɢɔɚəɔ-

ɜɚɎɌəɔɫ ɝɚɝɟɐɔɝɞɧɡ ɠɑɞɌɗɨəɧɡ ɖɚɘɘɟəɔɖɌ-

ɢɔɔ̆: ɐɟɖɞɟɝ-ɓɌɎɔɝɔɘɧɑ ð ɚɞ ɠɟəɖɢɔɚəɔɜɚɎɌ-

əɔɫ ɚɞɖɜɧɞɚɏɚ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɛɜɚɞɚɖɌ, ɠɚ-

ɜɌɘɑə-ɓɌɎɔɝɔɘɧɑ ɛɚɜɚɖɔ ð ɚɞ ɚɞɖɜɧɞɚɏɚ Ɍɜ-

ɞɑɜɔɌɗɨəɚɏɚ ɚɖəɌ [8].  

Ȼɚ ɐɌəəɧɘ ɚɞɑɣɑɝɞɎɑəəɧɡ ɔ ɓɌɜɟɍɑɒ-

əɧɡ ɌɎɞɚɜɚɎ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ 

ȮȻȽ ɫɎɗɫɪɞɝɫ ɐɑɠɑɖɞ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑ-

ɜɑɏɚɜɚɐɖɔ (ȰȸȲȻ), ɐɑɠɑɖɞ ɘɑɒɛɜɑɐɝɑɜɐəɚɕ 

ɛɑɜɑɏɚɜɚɐɖɔ (ȰȸȻȻ) ɔ ɚɞɖɜɧɞɧɕ ɌɜɞɑɜɔɌɗɨ-

əɧɕ ɛɜɚɞɚɖ (ȺȬȻ) (ɗɑɏɖɔɑ ɛɚɜɚɖɔ), əɌ ɔɡ ɐɚ-

ɗɪ ɛɜɔɡɚɐɔɞɝɫ ɐɚ 58% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ ȮȻȽ 

[2]. ɉɞɔ ɒɑ ȮȻȽ ɫɎɗɫɪɞɝɫ ɝɌɘɚɔ̆ ɣɌɝɞɚɔ̆ 

ɏɜɟɛɛɚɔ̆ əɑɗɑɣɑəɧɡ ɛɚɜɚɖɚɎ ɟ ɐɑɞɑɔ̆ ɐɚ-

ɤɖɚɗɨəɚɏɚ ɔ ɤɖɚɗɨəɚɏɚ ɎɚɓɜɌɝɞɚɎ: ȰȸȲȻ 

30,3% ɚɞ ɚɍɥɑɔ̆ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ əɑɖɚɜ-

ɜɑɏɔɜɚɎɌəəɧɡ ɛɚɜɚɖɚɎ, ȰȸȻȻ ð 24,5% ɚɞ 

ɚɍɥɑɔ̆ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ, ȺȬȻ ð 13,9% [9]. 

ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɞɫɒɑɗɧɘɔ 

ȮȻȽ (əɌ 10 ɞɧɝ. ɒɔɎɚɜɚɒɐɑəəɧɡ) ɫɎɗɫɪɞɝɫ 

ɝɞɑəɚɓ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ȽȷȬ) ð 3,27, ɖɚ-

ɌɜɖɞɌɢɔɫ Ɍɚɜɞɧ (ȶȬ) 3,13, ɞɑɞɜɌɐɌ ɀɌɗɗɚ (Ⱦɀ) 

ð 3,01 [2].  

ȽɌɘɧɘɔ ɣɌɝɞɧɘɔ ȮȻȽ, ɛɜɔɎɚɐɫɥɔɘɔ ɖ 

ɜɌɓɎɔɞɔɪ ɖɜɔɞɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɔ̆, ɫɎɗɫɪɞɝɫ 

ɞɜɌəɝɛɚɓɔɢɔɫ ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ (ȾȸȬ) 
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ð ɣɌɝɞɚɞɌ ɖɜɔɞɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɔ̆ ɛɜɔ ɐɌə-

əɚɘ ɞɔɛɑ ɛɚɜɚɖɌ ɝɚɝɞɌɎɗɫɑɞ 100%; ɝɔəɐɜɚɘ 

ɏɔɛɚɛɗɌɓɔɔ ɗɑɎɧɡ ɚɞɐɑɗɚɎ ɝɑɜɐɢɌ (ȽȯȷȺȽ) ð 

ɐɚ 99%, Ɍɞɜɑɓɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ȬȷȬ) ð ɐɚ 

98% [10].  

ȭɗɌɏɚɐɌɜɫ ɓəɌɣɔɞɑɗɨəɚɘɟ ɛɜɚɏɜɑɝɝɟ 

ɐɔɌɏəɚɝɞɔɖɔ, ɘɑɐɔɖɌɘɑəɞɚɓəɚɏɚ ɔ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɚɞɣɑɞɗɔɎɚ 

əɌɍɗɪɐɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɣɔɝɗɌ ɐɑɞɑɔ̆ ɝɚ 

ɝɗɚɒəɧɘɔ ȮȻȽ, ɐɚɒɔɎɌɪɥɔɡ ɐɚ ɝɚɎɑɜɤɑə-

əɚɗɑɞəɑɏɚ ɎɚɓɜɌɝɞɌ. Ȯɘɑɝɞɑ ɝ ɩɞɔɘ, ɚɣɑɎɔɐəɚ, 

ɣɞɚ ɖɟɜɝ ɐɌɗɨəɑɔ̆ɤɑɏɚ ɜɌɓɎɔɞɔɫ ɖɌɜɐɔɚɗɚɏɔɔ 

Ɏ ɚɍɗɌɝɞɔ ȮȻȽ ɟ ɐɑɞɑɔ̆ ɝɘɑɥɌɑɞɝɫ, Ɏ ɛɑɜɎɟɪ 

ɚɣɑɜɑɐɨ, Ɏ ɝɞɚɜɚəɟ ɛɗɚɐɌ ɔ əɚɎɚɜɚɒɐɑəəɚɏɚ 

ɜɑɍɑəɖɌ [8].  

ȽɎɚɑɎɜɑɘɑəəɌɫ ɛɜɑəɌɞɌɗɨəɌɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ ȮȻȽ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɚɖɌɓɌɞɨ ɛɚɗəɚ-

ɢɑəəɟɪ ɛɚɘɚɥɨ (ɖɌɖ ɡɔɜɟɜɏɔɣɑɝɖɟɪ, ɞɌɖ ɔ 

ɞɑɜɌɛɑɎɞɔɣɑɝɖɟɪ) ɔ ɚɢɑəɔɞɨ ɜɔɝɖɔ ɜɌɓɎɔɞɔɫ 

ɞɑɡ ɔɗɔ ɔəɧɡ ɚɝɗɚɒəɑəɔɔ̆, ɎɚɓəɔɖɌɪɥɔɡ əɌ 

ɐɌɗɨəɑɔ̆ɤɔɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ ɜɑɍɑəɖɌ. ȽɎɚɑ-

ɎɜɑɘɑəəɌɫ ɛɚɝɞəɌɞɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ȮȻȽ 

ɔɏɜɌɑɞ ɚɛɜɑɐɑɗɫɪɥɟɪ ɜɚɗɨ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ 

ɐɌɗɨəɑɔ̆ɤɔɡ ɛɚɖɌɓɌɞɑɗɑɔ̆ ɜɌəəɑɔ̆ əɑɚəɌɞɌɗɨ-

əɚɔ̆ ɔ ɘɗɌɐɑəɣɑɝɖɚɔ̆ ɝɘɑɜɞəɚɝɞɔ ɔ, ɍɑɓɟɝɗɚɎ-

əɚ, Ɏəɚɝɔɞ ɍɚɗɨɤɚɔ̆ ɎɖɗɌɐ Ɏ ɜɑɤɑəɔɑ Ɏɚɛɜɚ-

ɝɚɎ ɚɍ ɚɍɦɑɘɑ ɔ ɝɜɚɖɌɡ ɡɔɜɟɜɏɔɣɑɝɖɚɔ̆ ɖɚɜ-

ɜɑɖɢɔɔ ȮȻȽ [11]. ȺɣɑɎɔɐəɚ, ɣɞɚ ɟɝɛɑɡ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɜɑɍɑəɖɌ ɝ ȮȻȽ ɓɌɎɔɝɔɞ ɚɞ 

ɛɜɌɎɔɗɨəɚɔ̆ ɔ ɐɑɞɌɗɨəɚɔ̆ ɐɔɌɏəɚɝɞɔɖɔ ɌəɌɞɚ-

ɘɔɔ ɛɚɜɚɖɌ, Ɏ ɘɌɖɝɔɘɌɗɨəɚ Ɏɚɓɘɚɒəɚɘ ɜɌə-

əɑɘ ɎɚɓɜɌɝɞɑ.  

Ȼɜɔɘɑəɑəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ Ɏɜɚɒɐɑəəɧɡ ɛɚ-

ɜɚɖɚɎ ɝɑɜɐɢɌ ɟ ɐɑɞɑɕ. 

Ȯɚɓɘɚɒəɚɝɞɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɝɑɜɐɢɌ ð ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ (ɉɁȺ-ȶȯ) ð

ɛɌɜɌɗɗɑɗɨəɚ ɝ ɜɌɓɎɔɞɔɑɘ ɖɌɜɐɔɚɡɔɜɟɜɏɔɔ 

ɛɜɚɏɜɑɝɝɔɎəɚ ɜɌɝɤɔɜɫɗɔɝɨ. ȴɓəɌɣɌɗɨəɚ ɎɜɌ-

ɣɌɘɔ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɞɚɗɨɖɚ ɚɐəɚɘɑɜəɧɔ̆ ɜɑ-

ɒɔɘ (ȸ-ɜɑɒɔɘ), ɐɌɪɥɔɔ̆ Ɏɚɓɘɚɒəɚɝɞɨ ɐɑ-

ɞɌɗɨəɚ ɚɢɑəɔɞɨ ɐɎɔɒɑəɔɫ ɖɗɌɛɌəɚɎ ɔ ɝɑɜ-

ɐɑɣəɚɔ̆ ɘɧɤɢɧ, ɐɌɗɑɑ ɛɚɫɎɔɗɌɝɨ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɜɑɒɔɘɑ 

ɢɎɑɞəɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ ɔ, 

əɌɖɚəɑɢ, ɔɝɝɗɑɐɚɎɌəɔɑ ɝɑɜɐɢɌ Ɏ 3D -ɜɑɒɔɘɑ 

(ɞɜɑɡɘɑɜəɌɫ ɉɁȺ-ȶȯ) [12 - 15 ].  

Ȱɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ ɉɁȺ-ȶȯ ɚɝɞɌɑɞ-

ɝɫ ɔəɔɢɔɌɗɨəɧɘ ɔ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɛɌɞɚɗɚɏɔɔ ɝɑɜɐɢɌ. Ȱɚɝɞɟɛəɚɝɞɨ, 

ɘɚɍɔɗɨəɚɝɞɨ, əɑɔəɎɌɓɔɎəɚɝɞɨ ɔ ɚɞəɚɝɔɞɑɗɨ-

əɌɫ ɛɜɚɝɞɚɞɌ ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɐɑɗɌɪɞ ɑɑ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɑɔ̆ ɛɑɜɎɚɔ̆ ɗɔəɔɔ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ 

əɌ ȮȻȽ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ ɐɑɝɫɞɔɗɑɞɔɔ̆ [9]. 

ȶɜɚɘɑ ɞɚɏɚ, ɉɁȺ-ȶȯ ɚɞəɚɝɔɞɝɫ ɖ ɘɑɞɚɐɌɘ ɔə-

ɝɞɜɟɘɑəɞɌɗɨəɚɔ̆ ɐɔɌɏəɚɝɞɔɖɔ, əɑ ɝɚɛɜɫ-

ɒɑ̈əəɧɘ ɝ ɔɚəɔɓɔɜɟɪɥɔɘ ɔɓɗɟɣɑəɔɑɘ (ȴȴ) ɔ, 

ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɞɜɑɍɟɪɥɔɘ ɝɑɐɌɢɔɔ. ȸɑɞɚɐ 

ɚɍɑɝɛɑɣɔɎɌɑɞ ɚɞɗɔɣəɟɪ ɎɔɓɟɌɗɔɓɌɢɔɪ Ɏəɟɞ-

ɜɔɝɑɜɐɑɣəɚɔ̆ ɌəɌɞɚɘɔɔ, ɎɖɗɪɣɌɫ ɖɗɌɛɌəəɧɔ̆ 

ɌɛɛɌɜɌɞ, Ɍ ɞɌɖɒɑ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɠɟəɖ-

ɢɔɔ ɝɑɜɐɢɌ ɔ ɚɝəɚɎəɧɑ ɛɌɜɌɘɑɞɜɧ ɏɑɘɚɐɔ-

əɌɘɔɖɔ [12].  

ȾɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɉɁȺ-ȶȯ, ɖɌɖ ɛɜɌɎɔ-

ɗɚ, ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ, ɖɌɖ ɐɗɫ ɝɖɜɔ-

əɔəɏɌ, ɞɌɖ ɔ ɐɗɫ ɩɖɝɛɑɜɞəɚɕ ɚɢɑəɖɔ ɌəɌɞɚ-

ɘɔɔ ɔ ɏɑɘɚɐɔəɌɘɔɖɔ ɛɚɜɚɖɌ ɝɑɜɐɢɌ, ɔ ɛɚ-

ɝɗɑɐɟɪɥɑɏɚ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɓɌ 

ɐɑɞɨɘɔ ɝ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɝɑɜɐɢɌ, ɎɖɗɪɣɌɫ 

ȮȻȽ [16].  

ɉɡɚɖɌɜɐɔɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɚɛɑɜɌɞɚɜ-

ɓɌɎɔɝɔɘɧɘ ɘɑɞɚɐɚɘ ɔ, ɚɣɑɎɔɐəɚ, ɣɞɚ ɐɗɫ 

ɖɚɜɜɑɖɞəɚɔ̆ ɚɢɑəɖɔ ɞɑɡ ɔɗɔ ɔəɧɡ ɔɓɘɑəɑəɔɔ̆ 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɉɁȺ-ȶȯ əɑɚɍɡɚɐɔɘɚ ɓəɌɞɨ 

ɚɍɧɣəɟɪ ɌəɌɞɚɘɔɪ ɔ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɎɌɜɔ-

Ɍəɞɧ ȮȻȽ, Ɍ ɞɌɖɒɑ Ɏɚɓɘɚɒəɧɑ ɝɚɛɟɞɝɞɎɟɪ-

ɥɔɑ ɌəɚɘɌɗɔɔ ɝɑɜɐɢɌ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ 

ɚɤɔɍɚɣəɚ ɔəɞɑɜɛɜɑɞɔɜɚɎɌəɧ ɖɌɖ ɝɌɘɚɝɞɚɫ-

ɞɑɗɨəɧɔ̆ ɔəɚɔ̆ ɛɚɜɚɖ ɔ ɛɜɔɎɚɐɔɞɨ ɖ əɑɛɜɌ-

Ɏɔɗɨəɚ ɎɧɍɜɌəəɚɔ̆ ɐɌɗɨəɑɔ̆ɤɑɔ̆ ɞɌɖɞɔɖɑ Ɏɑ-

ɐɑəɔɫ ɛɌɢɔɑəɞɌ [14].  

Ȱɗɫ ɍɚɗɨɤɔəɝɞɎɌ ȮȻȽ ɉɁȺ-ȶȯ ɚɝɞɌɑɞɝɫ 

ɛɜɔɚɜɔɞɑɞəɧɘ ɔ ɐɚɝɞɌɞɚɣəɧɘ ɘɑɞɚɐɚɘ Ɏɔɓɟ-

ɌɗɔɓɌɢɔɔ ɛɚɜɚɖɌ, ɚɢɑəɖɔ ɑɏɚ ɌəɌɞɚɘɔɔ ɔ ɏɑ-

ɘɚɐɔəɌɘɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɔ̆. ȾɌɖ, əɌɛɜɔɘɑɜ, 

ɛɚ ɐɌəəɧɘ ɓɌɜɟɍɑɒəɧɡ ɖɚɗɗɑɏ ɉɁȺ-ȶȯ ɐɑ-

ɘɚəɝɞɜɔɜɟɑɞ 100% ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɖɜɔɞɔɣɑɝɖɚɏɚ ɛɚɜɚɖɌ 

ð ȾȸȬ: Ɏ ɚɢɑəɖɑ ɜɌɓɘɑɜɚɎ ɠɑɞɌɗɨəɧɡ ɖɚɘɘɟ-

əɔɖɌɢɔɔ̆ ɛɜɔ ɐɌəəɚɘ ɞɔɛɑ ȮȻȽ ɔ ɘɚɜɠɚ-

ɠɟəɖɢɔɚəɌɗɨəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɝɑɜɐɢɌ, ɣɞɚ 

ɛɚɓɎɚɗɫɑɞ ɛɗɌəɔɜɚɎɌɞɨ ɔ ɛɜɚɎɚɐɔɞɨ ɩɖɝɞɜɑə-

əɟɪ ɚɛɑɜɌɞɔɎəɟɪ ɖɚɜɜɑɖɢɔɪ ɛɚɜɚɖɌ ɔ ɝəɔ-

ɒɌɞɨ ɘɗɌɐɑəɣɑɝɖɟɪ ɝɘɑɜɞəɚɝɞɨ [17]. ȹɌ ɩɞɌ-

ɛɑ ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ 

ȾȸȬ ɍɚɗɨɤɚɑ ɎəɔɘɌəɔɑ ɟɐɑɗɫɑɞɝɫ ɚɢɑəɖɑ 

ɌəɌɞɚɘɔɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɔ̆, ɝɚɝɞɚɫəɔɪ 

ɐɟɏɔ Ɍɚɜɞɧ ɔ, ɍɑɓɟɝɗɚɎəɚ, ɎɧɫɎɗɑəɔɪ ɔəɧɡ 

ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɌəɚɘɌɗɔɔ̆. ȶɗɌɝɝɔɣɑɝɖɔɔ̆ ɎɌ-

ɜɔɌəɞ ɚɞɡɚɒɐɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɔ̆ ɚɞ 

Ɍɚɜɞɧ əɑ ɎɧɓɧɎɌɑɞ ɞɜɟɐəɚɝɞɑɔ̆ Ɏ ɔəɞɑɜɛɜɑ-

ɞɌɢɔɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɉɁȺ-ȶȯ. ȺɐəɌɖɚ ɛɜɔ 

əɌɗɔɣɔɔ ɖɌɖɔɡ-ɗɔɍɚ ɌəɚɘɌɗɔɔ̆ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɔ̆, əɑɞɔɛɔɣəɧɡ ɎɌɜɔɌəɞɚɎ ɔɡ ɚɞɡɚɒ-

ɐɑəɔɫ ɚɞ ɝɔəɟɝɚɎ ȮɌɗɨɝɌɎɧ, ɛɑɜɑɜɧɎɑ ɔɗɔ 

ɖɚɌɜɖɞɌɢɔɔ ɐɟɏɔ Ɍɚɜɞɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ 

ɢɑəəɚɝɞɨ ɉɁȺ-ȶȯ ɝəɔɒɌɑɞɝɫ [18]. ȬəɚɘɌɗɔɔ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɔ̆ ɫɎɗɫɪɞɝɫ 3-ɘ ɛɚ ɣɌɝɞɚ-

ɞɑ ɝɚɛɟɞɝɞɎɟɪɥɔɘ ɛɚɜɚɖɚɘ ɛɜɔ ȾȸȬ 

(çȾɜɌəɝɛɚɓɔɢɔɫ ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɔ̆è 

ȶɗɔəɔɣɑɝɖɔɑ ɜɑɖɚɘɑəɐɌɢɔɔ ȸɔəɔɝɞɑɜɝɞɎɌ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ȼɀ, 2019 ɏ.).  

ȭɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɔ̆ ɐɑ-

ɘɚəɝɞɜɔɜɟɑɞ Ɏɧɝɚɖɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɢɑə-

əɚɝɞɨ ȿȳȴ Ɏ ɘɚɜɠɚɠɟəɖɢɔəɌɗɨəɚɔ̆ ɚɢɑəɖɑ 

ɝɑɜɐɢɌ ɛɜɔ ɚɍɝɞɜɟɖɞɔɎəɧɡ ɛɚɜɌɒɑəɔɫɡ əɌ 

ɟɜɚɎəɑ ɛɜɔɞɚɖɌ ɔ ɚɞɞɚɖɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, Ɍ 

ɞɌɖɒɑ ɛɜɔ ɏɔɛɚɛɗɌɓɔɔ ɗɑɎɧɡ ɚɞɐɑɗɚɎ ɝɑɜɐɢɌ 
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ɟ əɚɎɚɜɚɒɐɑəəɧɡ [19]. ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɜɫ-

ɐɌ ɌɎɞɚɜɚɎ, ɉɁȺ-ȶȯ ɓɌɜɑɖɚɘɑəɐɚɎɌɗɌ ɝɑɍɫ 

ɖɌɖ ɘɑɞɚɐ ɝ Ɏɧɝɚɖɚɔ̆ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɔ̆ ɞɚɣəɚ-

ɝɞɨɪ Ɏ ɚɢɑəɖɑ ɌəɌɞɚɘɔɔ ɔ ɎɧɫɎɗɑəɔɔ ɌəɚɘɌ-

ɗɔɕ ɗɑɏɚɣəɧɡ Ɏɑə [20]. ȺɐəɌɖɚ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɘɑɞɚɐɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɘɑɤɌəəɚɕ 

ɠɚɜɘɧ ɞɚɞɌɗɨəɚɏɚ ɌəɚɘɌɗɨəɚɏɚ ɐɜɑəɌɒɌ ɗɑ-

ɏɚɣəɧɡ Ɏɑə (ȾȬȰȷȮ) əɑ ɐɚɝɞɔɏɌɑɞ ɔ 50% [21].  

ȹɑɝɘɚɞɜɫ əɌ ɗɔɐɔɜɟɪɥɔɑ ɛɚɓɔɢɔɔ Ɏ 

ɛɜɔɘɑəɑəɔɔ ɔ ɜɫɐ Ɏɑɝɚɘɧɡ ɛɜɑɔɘɟɥɑɝɞɎ, 

ɉɁȺ- ȶȯ, ɖɌɖ ɔ Ɏɝɑ ɘɑɞɚɐɧ, ɔɘɑɑɞ ɚɛɜɑɐɑ-

ɗɑəəɧɑ ɚɏɜɌəɔɣɑəɔɫ. Ⱥɐəɔɘ ɔɓ əɑɐɚɝɞɌɞɖɚɎ 

ɘɑɞɚɐɌ ɫɎɗɫɑɞɝɫ ɚɍɦɑɖɞɔɎəɌɫ ɓɌɎɔɝɔɘɚɝɞɨ 

ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɔ̆ ɚɞ ɟɏɗɌ əɌɖɗɚəɌ 

ɐɌɞɣɔɖɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɞɚɔ̆ ɔɗɔ ɔəɚɔ̆ ɚɝɔ 

ɝɑɜɐɢɌ, ɣɞɚ ɐɑɗɌɑɞ ɉɁȺ-ȶȯ ɓɌɎɔɝɔɘɚɔ̆ ɚɞ 

ɛɜɚɑɖɢɔɚəəɧɡ ɔɝɖɌɒɑəɔɔ̆ ɘɑɞɚɐɔɖɚɔ̆. Ȼɜɫ-

ɘɌɫ ɓɌɎɔɝɔɘɚɝɞɨ ɜɑɓɟɗɨɞɌɞɚɎ ɉɁȺ-ȶȯ ɚɞ ɘɑ-

ɞɚɐɔɖɔ ɑɑ ɛɜɚɎɑɐɑəɔɫ ɔ ɖɎɌɗɔɠɔɖɌɢɔɔ ɎɜɌ-

ɣɌ ɐɑɗɌɑɞ ɘɑɞɚɐ ɝɟɍɦɑɖɞɔɎəɧɘ ɔ ɝəɔɒɌɑɞ ɑɏɚ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ. ȶɌɣɑɝɞɎɚ ɔ 

ɜɑɓɟɗɨɞɌɞɧ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ əɌɛɜɫɘɟɪ ɓɌ-

Ɏɔɝɫɞ ɚɞ ɌɐɑɖɎɌɞəɚɏɚ Ɍɖɟɝɞɔɣɑɝɖɚɏɚ ɚɖəɌ ð 

ɚɍɗɌɝɞɨ ɏɜɟɐəɚɔ̆ ɖɗɑɞɖɔ, ɝɎɚɍɚɐəɌɫ ɚɞ ɝɞɜɟɖ-

ɞɟɜ, ɘɑɤɌɪɥɔɡ ɛɜɚɡɚɒɐɑəɔɪ ȿȳ-ɗɟɣɌ ɖ 

ɝɑɜɐɢɟ (əɌɛɜɔɘɑɜ, ɖɚɝɞɔ, ɗɑɏɚɣəɌɫ ɛɌɜɑəɡɔ-

ɘɌ) ɔ Ɏɚɓɘɚɒəɧɡ ɌɜɞɑɠɌɖɞɚɎ, ɖɚɞɚɜɧɑ ɣɌɥɑ 

ɎɝɞɜɑɣɌɪɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ 

ɡɔɜɟɜɏɔɣɑɝɖɚɔ̆ ɖɚɜɜɑɖɢɔɔ ɛɚɜɚɖɌ [22 ].  

ȾɌɖ ɉɁȺ-ȶȯ əɑ ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɚɎɑɜəɚ 

ɚɢɑəɔɞɨ ɚɍɦɑɘ ɔ ɠɟəɖɢɔɪ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣ-

ɖɌ, ɣɞɚ ɚɝɚɍɑəəɚ ɎɌɒəɚ ɟ ɐɑɞɑɔ̆ ɛɚɝɗɑ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɔ̆ ɖɚɜɜɑɖɢɔɔ ȮȻȽ, ɍɚɗɨɤɔəɝɞɎɚ ɔɓ 

ɖɚɞɚɜɧɡ ɛɜɔɎɚɐɔɞ ɖ ɛɑɜɑɏɜɟɓɖɑ ɛɜɌɎɧɡ ɚɞ-

ɐɑɗɚɎ ɝɑɜɐɢɌ ɔ ɞɜɑɍɟɑɞ ɐɑɞɌɗɨəɚɔ̆ ɚɢɑəɖɔ 

[23]. ȺɐəɌɖɚ Ɏ ɚɢɑəɖɑ ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ ɝɜɌɎəɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɞɜɑɡɘɑɜ-

əɚɏɚ ɉɁȺ-ȶȯ ɔ ȸȼȾ əɑ ɛɚɖɌɓɌɗɔ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɚɔ̆ ɜɌɓəɔɢɧ [24]. Ȼɜɔ ɩɞɚɘ ɞɜɌɐɔ-

ɢɔɚəəɧɑ ɘɑɞɚɐɧ ɜɌɝɣɬɞɌ ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ Ɏ 

ȸ-ɜɑɒɔɘɑ ɓəɌɣɔɘɚ ɚɞɗɔɣɌɗɔɝɨ ɚɞ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ȸȼȾ [23].  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ əɑ 

ɫɎɗɫɑɞɝɫ ɚɖɚəɣɌɞɑɗɨəɧɘ ɚɛɜɑɐɑɗɫɪɥɔɘ ɘɑ-

ɞɚɐɚɘ, əɑ ɎɝɑɏɐɌ ɘɚɒɑɞ ɐɌɞɨ ɚɐəɚɓəɌɣəɧɑ 

ɚɞɎɑɞɧ ɔ ɜɑɤɔɞɨ Ɏɝɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɓɌɐɌɣɔ 

ɐɗɫ ɜɫɐɌ ȮȻȽ, ɔ ɛɚɞɚɘɟ əɑ ɐɗɫ Ɏɝɑɡ ɌəɚɘɌ-

ɗɔɔ̆ ɝɑɜɐɢɌ ɝɣɔɞɌɑɞɝɫ çɓɚɗɚɞɧɘ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɘ ɝɞɌəɐɌɜɞɚɘè.  

Ȼɜɔɘɑəɑəɔɑ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

Ɏɜɚɒɐɑəəɧɡ ɛɚɜɚɖɚɎ ɝɑɜɐɢɌ ɟ ɐɑɞɑɕ. 

ȱɥɑ 10 ɗɑɞ əɌɓɌɐ ɚɝəɚɎəɌɫ ɐɔɌɏəɚɝɞɔ-

ɖɌ ȮȻȽ ɍɌɓɔɜɚɎɌɗɌɝɨ əɌ ɜɑɓɟɗɨɞɌɞɌɡ ɜɑəɞɏɑ-

əɚɏɜɌɠɔɔ, ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ ɔ ɖɌɞɑɞɑɜəɚɔ̆ 

ɌəɏɔɚɖɌɜɐɔɚɏɜɌɠɔɔ (ȬȶȾ). Ƚ ɛɚɫɎɗɑəɔɑɘ 

ɘɟɗɨɞɔɐɑɞɑɖɞɚɜəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌ-

ɠɚɎ ɜɑəɞɏɑəɚɎɝɖɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ (ȼȶȾ) ɓɌəɫɗɌ ɟɎɑɜɑəəɚɑ ɘɑɝɞɚ Ɏ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɔ̆ ɢɑɛɚɣɖɑ ɛɌɞɚɗɚɏɔɔ ɝɑɜɐɢɌ ɟ ɐɑɞɑɔ̆ 

ɔ ɛɚɖɌɓɌɗɌ ɝɑɍɫ Ɏɧɝɚɖɚ ɔəɠɚɜɘɌɞɔɎəɚɔ̆, ɚɞ-

əɚɝɔɞɑɗɨəɚ ɍɑɓɚɛɌɝəɚɔ̆ ɔ ɘɌɗɚ ɔəɎɌɓɔɎəɚɔ̆ 

ɘɑɞɚɐɔɖɚɔ̆.  

ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ (ȶȾȬ) ɝɑɜɐɢɌ ɛɚɓɎɚɗɫɑɞ 

ɓɌ ɖɚɜɚɞɖɔɔ̆ ɛɜɚɘɑɒɟɞɚɖ Ɏɜɑɘɑəɔ ɛɚɗɟɣɔɞɨ 

ɔɓɚɞɜɚɛəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɖɌɖ ɔəɞɜɌ-, ɞɌɖ ɔ 

ɩɖɝɞɜɌɖɌɜɐɔɌɗɨəɧɡ ɝɞɜɟɖɞɟɜ ɝ Ɏɧɝɚɖɔɘ ɛɜɚ-

ɝɞɜɌəɝɞɎɑəəɧɘ ɜɌɓɜɑɤɑəɔɑɘ. ȽɚɖɜɌɥɑəɔɑ 

Ɏɜɑɘɑəɔ ɝɖɌəɔɜɚɎɌəɔɫ ɐɚɝɞɔɏɌɑɞɝɫ ɟɎɑɗɔɣɑ-

əɔɑɘ ɝɖɚɜɚɝɞɔ ɚɍɚɜɚɞɌ ɜɑəɞɏɑəɚɎɝɖɚɔ̆ ɞɜɟɍ-

ɖɔ; ɝɖɌəɔɜɚɎɌəɔɑ ɞɚəɖɔɘɔ ɝɜɑɓɌɘɔ (ɐɚ 1 ɘɘ 

əɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚ-

ɏɜɌɠɌɡ) ɝ ɞɚəɖɚɔ̆ ɖɚɗɗɔɘɌɢɔɑɔ̆ (1,00 ɘɘ ɔ 

ɘɑəɨɤɑ) ɛɚɎɧɤɌɑɞ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ ɜɌɓ-

ɜɑɤɑəɔɑ, ɣɞɚ ɝɛɚɝɚɍɝɞɎɟɑɞ ɟɗɟɣɤɑəɔɪ ɖɌɣɑ-

ɝɞɎɌ ɛɚɗɟɣɌɑɘɧɡ ɔɓɚɍɜɌɒɑəɔɔ̆ [25 ].  

ȽɚɎɜɑɘɑəəɧɑ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɧɑ ɞɚɘɚ-

ɏɜɌɠɧ, ɖɌɖ ɛɜɌɎɔɗɚ, ɚɝəɌɥɑəɧ ɌɛɛɌɜɌɞɌɘɔ 

ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɠɔɔ (ɉȶȯ) ɐɗɫ ɛɚɗɟɣɑəɔɫ 

ɑɥɑ ɍɚɗɑɑ ɣɑɞɖɔɡ ɔɓɚɍɜɌɒɑəɔɔ̆ ɌəɌɞɚɘɔɔ 

ɝɑɜɐɢɌ ɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɔ̆ ɛɟɞɑɘ ɝɔəɡɜɚ-

əɔɓɌɢɔɔ ɝ ɝɑɜɐɑɣəɧɘ ɜɔɞɘɚɘ. Ȯɝɑ ɚɛɔɝɌə-

əɧɑ ɠɟəɖɢɔɔ ɛɚɓɎɚɗɫɪɞ ɛɜɚɎɚɐɔɞɨ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɟɪ ɚɢɑəɖɟ ɐɌɒɑ ɝɌɘɧɡ ɘɑɗɖɔɡ ɝɑɜ-

ɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɞɜɟɖɞɟɜ Ɏ ɟɝɗɚɎɔɫɡ Ɏɧɝɚ-

ɖɚɔ̆ ɣɌɝɞɚɞɧ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɔ̆ (ɃȽȽ), 

ɡɌɜɌɖɞɑɜəɚɔ̆ ɐɗɫ ɐɑɞɝɖɚɔ̆ ɛɚɛɟɗɫɢɔɔ [26 ].  

Ȯ ȶȾȬ ɝɑɜɐɢɌ ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɎɌ ɚɝəɚɎ-

əɧɡ ɝɛɚɝɚɍɌ ɝɔəɡɜɚəɔɓɌɢɔɔ ɝ ɠɌɓɌɘɔ ɝɑɜ-

ɐɑɣəɚɏɚ ɢɔɖɗɌ: ɜɑɞɜɚɝɛɑɖɞɔɎəɌɫ ɔ ɛɜɚɝɛɑɖ-

ɞɔɎəɌɫ ɖɌɜɐɔɚɝɔəɡɜɚəɔɓɌɢɔɫ.  

ȼɑɞɜɚɝɛɑɖɞɔɎəɌɫ ɝɔəɡɜɚəɔɓɌɢɔɫ ɛɚɓ-

Ɏɚɗɫɑɞ ɏɌɜɌəɞɔɜɚɎɌəəɚ ɛɚɗɟɣɌɞɨ ɔɓɚɍɜɌɒɑ-

əɔɫ ɝɑɜɐɑɣəɧɡ ɝɞɜɟɖɞɟɜ ɡɚɜɚɤɑɏɚ ɖɌɣɑɝɞɎɌ 

əɑɓɌɎɔɝɔɘɚ ɚɞ ɜɑɏɟɗɫɜəɚɝɞɔ ɜɔɞɘɌ ɔ ɃȽȽ, 

ɞ.ɖ. ɛɜɔəɢɔɛ ɐɌəəɚɔ̆ ɘɑɞɚɐɔɖɔ ɓɌɖɗɪɣɌɑɞɝɫ 

Ɏ əɑɛɜɑɜɧɎəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ Ɏɝɑɏɚ ɝɑɜɐɑɣ-

əɚɏɚ ɢɔɖɗɌ ɝ ɛɌɜɌɗɗɑɗɨəɚɔ̆ ɓɌɛɔɝɨɪ ɉȶȯ [27]. 

ȺɛɔɝɌəəɧɑ ɛɌɜɌɘɑɞɜɧ ɐɌɪɞ Ɏɚɓɘɚɒəɚɝɞɨ 

ɛɚɗɟɣɌɞɨ ɔɓɚɍɜɌɒɑəɔɫ ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎ Ɏ 

ɘɚɘɑəɞ ɔɡ ɘɔəɔɘɌɗɨəɚɔ̆ çɛɚɐɎɔɒəɚɝɞɔè ɔ 

Ɏɧɛɚɗəɫɞɨ ɘɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ 

(ȸȻȼ) [28]. ȯɗɌɎəɧɘ əɑɐɚɝɞɌɞɖɚɘ ɜɑɞɜɚɝɛɑɖ-

ɞɔɎəɚɔ̆ ɝɔəɡɜɚəɔɓɌɢɔɔ ɚɝɞɌɑɞɝɫ ɚɞəɚɝɔɞɑɗɨ-

əɚ ɎɧɝɚɖɌɫ ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ, ɣɞɚ ɚɝɚɍɑəəɚ 

ɌɖɞɟɌɗɨəɚ ɐɗɫ ɛɑɐɔɌɞɜɔɣɑɝɖɚɔ̆ ɏɜɟɛɛɧ ɛɌɢɔ-

ɑəɞɚɎ, ɞɌɖ ɖɌɖ ɐɑɞɔ əɌɔɍɚɗɑɑ ɎɚɝɛɜɔɔɘɣɔɎɧ 

ɖ ɜɑəɞɏɑəɚɎɝɖɚɘɟ ɚɍɗɟɣɑəɔɪ. Ȼɜɔ ɚɐɔəɌɖɚ-

Ɏɚɔ̆ ɖɟɘɟɗɫɞɔɎəɚɔ̆ ɐɚɓɑ ɍɔɚɗɚɏɔɣɑɝɖɔɔ̆ ɩɠ-

ɠɑɖɞ ɔ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɞɑɡ ɔɗɔ ɔəɧɡ ɚɝɗɚɒ-

əɑəɔɔ̆ ɐɗɫ ɜɑɍɑəɖɌ ɍɟɐɑɞ Ɏɧɤɑ, ɣɑɘ ɐɗɫ 

Ɏɓɜɚɝɗɚɏɚ [26, 29].  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɖɌəɔɜɚɎɌəɔɫ ɝ ɛɜɚ-

ɝɛɑɖɞɔɎəɚɔ̆ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɑɔ̆ ɛɟɝɖɚɎɚɔ̆ 

ɘɌɜɖɑɜ (ɞɜɔɏɏɑɜ) ɝɞɌɜɞɌ ɝɍɚɜɌ ɐɌəəɧɡ ɟɝɞɌ-

əɌɎɗɔɎɌɑɞɝɫ Ɏɜɟɣəɟɪ ɔ ɐɚɗɒɑə  ɝɚɚɞɎɑɞɝɞɎɚ- 
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ɎɌɞɨ ɖɚəɢɟ ɐɔɌɝɞɚɗɧ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȷȲ). 

Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɖɌɣɑɝɞɎɑəəɧɡ ɝɖɌəɚɎ ɣɌɥɑ 

Ɏɝɑɏɚ ɔɝɛɚɗɨɓɟɪɞ 40-80% ɚɞ ɚɍɥɑɕ ɛɜɚɐɚɗ-

ɒɔɞɑɗɨəɚɝɞɔ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ ð ɔəɞɑɜɎɌɗɟ 

RR əɌ ɉȶȯ. ȻɜɑɔɘɟɥɑɝɞɎɚɘ ɛɜɚɝɛɑɖɞɔɎəɚɔ̆ 

ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɔ ɫɎɗɫɑɞɝɫ ɘɑəɨɤɌɫ ɗɟɣɑ-

ɎɌɫ əɌɏɜɟɓɖɌ əɌ ɛɌɢɔɑəɞɌ, ɞ.ɖ. ɝɍɚɜ ɐɌəəɧɡ 

ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɞɚɗɨɖɚ Ɏ ɚɐəɟ əɟɒəɟɪ ɠɌɓɟ 

ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ [26]. ȺɛɞɔɘɌɗɨəɚɔ̆ ɃȽȽ ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ ȶȾȬ ɝɑɜɐɢɌ ɝ ɛɜɚɝɛɑɖɞɔɎəɚɔ̆ 

ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɑɔ̆ ɝɣɔɞɌɑɞɝɫ ɐɚ 80 ɟɐɌɜɚɎ 

Ɏ ɘɔəɟɞɟ. Ȼɜɔ ɓəɌɣɔɘɚɘ ɟɎɑɗɔɣɑəɔɔ ɃȽȽ ɔ 

əɑɜɑɏɟɗɫɜəɚɘ ɜɔɞɘɑ ɟɝɞɌəɚɎɖɌ ɚɛɞɔɘɌɗɨəɚɏɚ 

ɔəɞɑɜɎɌɗɌ ɖɜɌɔ̆əɑ ɓɌɞɜɟɐəɔɞɑɗɨəɌ ɔ ɛɜɔɎɚ-

ɐɔɞ ɖ ɝəɔɒɑəɔɪ ɖɌɣɑɝɞɎɌ ɛɚɗɟɣɌɑɘɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɔ̆, ɣɞɚ ɎɧɓɧɎɌɑɞ ɚɛɜɑɐɑɗɑəəɧɑ ɞɜɟɐ-

əɚɝɞɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȶȾȬ ɝ ɛɜɚɝɛɑɖɞɔɎəɚɔ̆ 

ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɑɔ̆ əɚɎɚɜɚɒɐɑəəɧɘ ɐɑɞɫɘ, 

ɐɗɫ ɖɚɞɚɜɧɡ ɡɌɜɌɖɞɑɜəɌ ɛɚɎɧɤɑəəɌɫ ɃȽȽ 

ɐɌɒɑ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɖɌɖɚɔ̆-ɗɔɍɚ ɝɑɜɐɑɣəɚɔ̆ 

ɛɌɞɚɗɚɏɔɔ [30]. Ȼɚɗɟɣɑəɔɑ ɝɖɌəɚɎ ɐɑɞɝɖɚɏɚ 

ɝɑɜɐɢɌ Ɏ ɐɔɌɝɞɚɗɟ ɎɝɑɏɐɌ ɝɚɛɜɫɒɑəɚ ɝ ɚɛɜɑ-

ɐɑɗɑəəɧɘɔ ɝɗɚɒəɚɝɞɫɘɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɓəɌ-

ɣɑəɔɔ̆ ɝɔəɡɜɚəɔɓɌɢɔɔ [31 ].  

Ƚɜɑɐɔ ɛɟɍɗɔɖɌɢɔɕ ɓɌɜɟɍɑɒəɧɡ ɌɎɞɚɜɚɎ 

ɝɟɥɑɝɞɎɟɪɞ ɑɐɔəɔɣəɧɑ ɜɌɍɚɞɧ ɛɚ ɜɌɓɜɌɍɚɞ-

ɖɑ ȶȾ-ɛɜɚɞɚɖɚɗɚɎ ɝɖɌəɔɜɚɎɌəɔɫ ɐɑɞɑɔ̆ ɝ ȮȻȽ 

ɍɑɓ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɔ, ɚɐəɌɖɚ Ɏɝɑ ɎɧɎɚɐɧ 

ɝɎɚɐɫɞɝɫ ɞɚɗɨɖɚ ɖ əɑɚɍɡɚɐɔɘɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ 

ɛɜɚɝɛɑɖɞɔɎəɚɏɚ ɝɞɜɚɍɍɔəɏɌ Ɏ ɚɞəɚɤɑəɔɔ 

ɚɢɑəɖɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɔ̆ [32]. ȼɌɍɚɞ ɛɚ 

ɝɜɌɎəɔɞɑɗɨəɚɘɟ ɌəɌɗɔɓɟ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɔ̆ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔ ɗɟɣɑɎɚɔ̆ əɌɏɜɟɓɖɔ ɛɜɔ ɛɜɚ-

Ɏɑɐɑəɔɔ ȶȾ ɝ ɛɜɚɝɛɑɖɞɔɎəɚɔ̆ ɉȶȯ-

ɝɔəɡɜɚəɔɓɌɢɔɑɔ̆ ɔ ɍɑɓ ɝɔəɡɜɚəɔɓɌɢɔɔ Ɏ ɚɞ-

əɚɤɑəɔɔ ɔəɧɡ ȮȻȽ, ɖɚɞɚɜɧɑ əɑ ɝɚɛɜɚɎɚɒ-

ɐɌɪɞɝɫ ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɌəɚɘɌɗɔɫɘɔ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɔ̆ (ȶȬ) ɔ əɑ ɞɜɑɍɟɪɞ ɔɡ 

 

Рис. 1 а (Fig. 1 а) 

 

Рис. 1 б (Fig. 1 b) 

Рис. 1.      Сопоставление КТ-изображений сердца (мультипланарные реконструкции) и дозо-

вых нагрузок полученных при проведении КТ-ангиографии сердца без- и с ЭКГ-

синхронизацией у ребенка 2-х месяцев с критическим врожденным пороком сердца. 

ȹɌ ɚɍɚɔɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɐɚɝɞɚɎɑɜəɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɛɑɜɑɜɧɎ ɐɟɏɔ Ɍɚɜɞɧ (ɍɑɗɧɑ ɝɞɜɑɗɖɔ). 

a ð ȶȾ ɝɑɜɐɢɌ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɍɑɓ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɔ Ɏ ɖɚɝɚɕ ɛɗɚɝɖɚɝɞɔ. ɉɠɠɑɖ-

ɞɔɎəɌɫ ɐɚɓɌ 7,7 ɘȳɎ. 

ɍ ð ȶȾ ɝɑɜɐɢɌ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɝ ɛɜɚɝɛɑɖɞɔɎəɚɕ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɑɕ Ɏ ɖɚɝɚɕ ɛɗɚɝ-

ɖɚɝɞɔ. ɉɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ 11,1 ɘȳɎ. 

Fig. 1.   Comparison of cardiac CT images (MPR) and effective doses on non-ECG-gated MSCT an-

giography and prospective ECG-gated MSCT angiography in a 2-month-old child with a critical 

congenital heart defect.  

In both images the aortic narrowing is seen (orange arrows).  

a ð an image of non -ECG-gated cardiac CT. The effective dose is 7.7 mSv.  

b ð an image of prospecti ve-ECG-gated cardiac CT. The effective dose is 11.1 mSv.  
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ɐɑɞɌɗɨəɚɔ̆ ɚɢɑəɖɔ, əɌ əɌɝɞɚɫɥɔɔ̆ ɘɚɘɑəɞ əɑɞ. 

ȻɜɚɎɑɐɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɔ̆, ɝɚɛɜɫɒɑəəɧɡ ɝ 

ɔɚəɔɓɔɜɟɪɥɔɘ ɔɓɗɟɣɑəɔɑɘ (ȴȴ), ɚɝɟɥɑɝɞɎ-

ɗɫɑɞɝɫ Ɏ ɜɌɘɖɌɡ ɝɟɥɑɝɞɎɟɪɥɑɏɚ ɛɜɔəɢɔɛɌ 

ALARA (as low as reasonably achievable ð ɝɖɌ-

əɔɜɚɎɌəɔɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɌɖɝɔɘɌɗɨəɚ 

Ɏɚɓɘɚɒəɧɡ əɔɓɖɔɡ ɐɚɓ ɍɑɓ ɛɚɞɑɜɔ ɖɌɣɑɝɞɎɌ ɔ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɔ̆ ɢɑəəɚɝɞɔ) ɔ ɛɜɌɎɔɗ ɜɌɐɔɌ-

ɢɔɚəəɚɔ̆ ɍɑɓɚɛɌɝəɚɝɞɔ, ɚɐəɔɘ ɔɓ ɖɚɞɚɜɧɡ 

ɞɌɖɒɑ ɫɎɗɫɑɞɝɫ ɛɚɐɐɑɜɒɌəɔɑ əɌ Ɏɚɓɘɚɒəɚ 

əɔɓɖɚɘ ɟɜɚɎəɑ ɐɚɓ ɚɍɗɟɣɑəɔɫ ɔ ɣɔɝɗɌ ɚɍɗɟɣɌ-

ɑɘɧɡ ɗɔɢ. ȼɌɓɜɌɍɚɞɌəəɧɑ ɛɜɔəɢɔɛɧ əɌɛɜɌɎ-

ɗɑəɧ əɌ ɝəɔɒɑəɔɑ Ɏɜɑɐəɚɏɚ Ɏɚɓɐɑɔ̆ɝɞɎɔɫ ȴȴ 

ɔ ɛɜɑɐɟɝɘɌɞɜɔɎɌɑɞ ɐɚɝɞɔɒɑəɔɫ ɘɌɖɝɔɘɌɗɨəɚ 

əɔɓɖɔɡ ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɐɚɓ. Ȱɚɝɞɔɒɑəɔɑ 

əɔɓɖɔɡ ɩɖɝɛɚɓɔɢɔɚəəɧɡ ɐɚɓ ð ɩɞɚ ɎɝɑɏɐɌ ɛɚ-

ɔɝɖ çɓɚɗɚɞɚɔ̆ ɝɑɜɑɐɔəɧè ɘɑɒɐɟ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɔ̆ ɢɑəəɚɝɞɨɪ ɛɜɚɎɚɐɔɘɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɐɚɓɚɔ̆ ɚɍɗɟɣɑəɔɫ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɌɓɜɌɍɚɞɖɌ 

ɔ ɚɛɞɔɘɔɓɌɢɔɫ ȶȾ-ɛɜɚɞɚɖɚɗɚɎ ɐɗɫ ɝɖɌəɔɜɚ-

ɎɌəɔɫ ɐɑɞɑɔ̆ ɐɚ ɝɔɡ ɚɝɞɌɑɞɝɫ ɌɖɞɟɌɗɨəɚɔ̆ ɔ 

əɑɛɜɚɝɞɚɔ̆ ɓɌɐɌɣɑɔ̆.  

ȹɑɝɘɚɞɜɫ əɌ ɔɘɑɪɥɔɑɝɫ ɝɗɚɒəɚɝɞɔ, 

ȶȾȬ ɝɑɜɐɢɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȮȻȽ ɐɑɞɑɔ̆ ɚɍɗɌ-

ɐɌɑɞ ɜɫɐɚɘ ɍɑɝɝɛɚɜəɧɡ ɛɗɪɝɚɎ: ɎɧɝɚɖɌɫ ɐɔ-

ɌɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɔ ɜɌɓɜɑɤɌɪɥɌɫ 

ɝɛɚɝɚɍəɚɝɞɨ ɘɑɞɚɐɔɖɔ, ɍɧɝɞɜɚɞɌ, ɤɔɜɚɖɔɔ̆ 

ɚɡɎɌɞ ɚɢɑəɔɎɌɑɘɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ 

[33]. Ȯ ɝɜɌɎəɑəɔɔ ɝ ȸȼȾ ɝɑɜɐɢɌ, ɛɜɔɘɑəɑəɔɑ 

ɘɑɐɔɖɌɘɑəɞɚɓəɚɔ̆ ɝɑɐɌɢɔɔ ɐɑɞɫɘ ɛɜɔ Ɏɧɛɚɗ-

əɑəɔɔ ȶȾȬ ɞɜɑɍɟɑɞɝɫ Ɏ ɜɌɓɧ ɜɑɒɑ [34].  

Ȯ ɗɔɞɑɜɌɞɟɜɑ ɖɚɗɔɣɑɝɞɎɚ ɜɌɍɚɞ ɛɚ 

ɝɜɌɎəɑəɔɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɔ̆ ɞɚɣəɚɝɞɔ ɉɁȺ-

ȶȯ ɔ ȶȾȬ ɝɑɜɐɢɌ ɚɏɜɌəɔɣɑəɚ. ȭɚɗɨɤɌɫ ɣɌɝɞɨ 

ɜɌɍɚɞ ɛɜɑɐɝɞɌɎɗɑəɌ ɓɌɜɟɍɑɒəɧɘɔ ɌɎɞɚɜɌɘɔ. 

Aiyin Li ɔ Zhenpeng Peng Ɏ ɝɎɚɑɔ̆ ɜɌɍɚɞɑ, ɛɚ-

ɝɎɫɥɑəəɚɔ̆ ȿȳ-ɘɑɞɚɐɟ ɔ ȶȾȬ ɝɑɜɐɢɌ, ɛɚɖɌɓɧ-

ɎɌɪɞ ɛɜɑɔɘɟɥɑɝɞɎɚ ɉɁȺ-ȶȯ əɌɐ ɖɌɜɐɔɚ-ȶȾ 

ɝɜɑɐɔ ɐɑɞɑɔ̆ ɝ ȮȻȽ: Ɏ ɔɡ ɜɌɍɚɞɑ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɌɫ ɞɚɣəɚɝɞɨ ɉɁȺ-ȶȯ ɝɚɝɞɌɎɔɗɌ 98%, ɛɜɚ-

ɞɔɎ 96% ɟ ȶȾȬ ɝɑɜɐɢɌ [35].  

Ȼɚ ɘəɑəɔɪ ɜɫɐɌ ɌɎɞɚɜɚɎ ɛɜɑɔɘɟɥɑɝɞɎɌ 

ȶȾȬ ɝɑɜɐɢɌ ɐɚɝɞɚɎɑɜəɚ Ɏɔɐəɧ ɞɚɗɨɖɚ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ȮȻȽ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 1 ɏɚɐɌ, ɛɚ ɘɑɜɑ 

ɜɚɝɞɌ ɜɑɍɑəɖɌ ɔ ɟɡɟɐɤɑəɔɫ Ɍɖɟɝɞɔɣɑɝɖɚɏɚ 

ɚɖəɌ, ð ɐɚ ɩɞɚɏɚ ɎɚɓɜɌɝɞɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ 

ɞɚɣəɚɝɞɨ ȶȾ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ əɑ ɛɜɑ-

ɎɧɤɌɗɌ ɞɚɣəɚɝɞɨ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ [36]. Ȯ 

ɛɜɚɞɔɎɚɎɑɝ ɩɞɚɘɟ Chourdakis E. et al. Ɏ ɝɎɚɑɔ̆ 

ɜɌɍɚɞɑ ɚɍɜɌɥɌɑɞ ɎəɔɘɌəɔɑ əɌ ɞɚ, ɣɞɚ ɛɜɚɎɑ-

ɐɑəɔɑ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌ-

ɛɌəɌ ɔɗɔ ɖɗɌɛɌəɌ ɗɑɏɚɣəɚɔ̆ Ɍɜɞɑɜɔɔ əɑɎɚɓ-

ɘɚɒəɚ ɍɑɓ ɜɑɓɟɗɨɞɌɞɚɎ ȶȾȬ ɝɑɜɐɢɌ ɐɗɫ ɛɌɢɔ-

ɑəɞɚɎ ɗɪɍɚɏɚ ɎɚɓɜɌɝɞɌ: ȶȾ ɫɎɗɫɑɞɝɫ ɏɚɜɌɓɐɚ 

ɍɚɗɑɑ ɞɚɣəɚɔ̆ ɘɑɞɚɐɔɖɚɔ̆ Ɏ ɚɞəɚɤɑəɔɔ ɚɛɜɑ-

ɐɑɗɑəɔɫ ɐɔɌɘɑɞɜɌ ɖɚɗɨɢɌ ɖɗɌɛɌəɌ Ɍɚɜɞɧ ɛɚ 

ɐɗɔəəɚɔ̆, ɖɚɜɚɞɖɚɔ̆ ɚɝɫɘ ɔ ɛɚ ɛɗɚɥɌɐɔ 

ɚɖɜɟɒəɚɝɞɔ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɩɡɚɖɌɜɐɔɚɏɜɌ-

ɠɔɑɔ̆ [37 ].  

ȳɌ əɑɝɖɚɗɨɖɚ ɗɑɞ ɌɖɞɔɎəɚɏɚ ɛɜɔɘɑəɑ-

əɔɫ Ɏ ɛɜɌɖɞɔɖɑ ȶȾȬ ɝɑɜɐɢɌ, Ɏɚɛɜɚɝ ɝɞɌəɐɌɜ-

ɞɔɓɌɢɔɔ ɛɜɚɞɚɖɚɗɚɎ ɝɖɌəɔɜɚɎɌəɔɫ, ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ ɜɌɓəɧɡ ɞɔɛɚɎ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɔ, 

ɚɝɚɍɑəəɚ ɟ ɐɑɞɑɔ̆ ɐɚ 1 ɏɚɐɌ, ɚɝɞɌɑɞɝɫ ɚɞɖɜɧ-

ɞɧɘ. ȿɣɔɞɧɎɌɫ əɌɗɔɣɔɑ ɚɏɜɌəɔɣɔɎɌɪɥɔɡ 

ɌɝɛɑɖɞɚɎ (ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ, ɎəɟɞɜɔɎɑəəɚɑ 

ɎɎɑɐɑəɔɑ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ, ɛɜɔɘɑ-

əɑəɔɑ ɝɑɐɌɢɔɔ ɐɗɫ ɐɑɞɑɔ̆ ɘɗɌɐɤɑɔ̆ ɎɚɓɜɌɝɞ-

əɚɔ̆ ɏɜɟɛɛɧ), əɑ ɚɛɜɑɐɑɗɬə ɑɐɔəɧɔ̆ Ɍɗɏɚɜɔɞɘ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɘɑɞɚɐɔɖɔ ɔ ɛɚɖɌɓɌəɔɫ, ɛɜɔ 

ɖɚɞɚɜɧɡ ɛɜɚɎɑɐɑəɔɑ ȶȾȬ ɝɑɜɐɢɌ ɫɎɗɫɑɞɝɫ 

ɚɍɫɓɌɞɑɗɨəɧɘ, ɟɣɔɞɧɎɌɫ əɌɗɔɣɔɑ ɞɌɖɔɡ Ɍɗɨ-

ɞɑɜəɌɞɔɎəɧɡ ɘɑɞɚɐɔɖ, ɖɌɖ ɉɁȺ-ȶȯ ɔ ȸȼȾ.  

Ȼɜɔɘɑəɑəɔɑ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ↑ 

ɞɚɘɚɏɜɌɠɔɔ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ Ɏɜɚɒɐɑəəɧɡ 

ɛɚɜɚɖɚɎ ɝɑɜɐɢɌ ɟ ɐɑɞɑɕ. 

ȮɌɒəɧɘ ɚɞɗɔɣɔɑɘ ɔ ɛɜɑɔɘɟɥɑɝɞɎɚɘ 

ȸȼȾ əɌɐ ȶȾ ɔ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɑɔ̆ ɫɎɗɫɑɞɝɫ 

ɛɚɗɟɣɑəɔɑ ɔɓɚɍɜɌɒɑəɔɔ̆ ɘɌɖɝɔɘɌɗɨəɚ ɛɜɔ-

ɍɗɔɒɑ̈əəɧɡ ɖ əɌɝɞɚɫɥɑɔ̆ ɌəɌɞɚɘɔɔ ɔ ɞɚɛɚ-

ɏɜɌɠɔɔ ɔɝɝɗɑɐɟɑɘɚɔ̆ ɚɍɗɌɝɞɔ ɔɗɔ ɚɜɏɌəɌ. ȴɝ-

ɞɔəəɌɫ ɛɚɗɔɛɚɓɔɢɔɚəəɚɝɞɨ ɘɑɞɚɐɔɖɔ, Ɍ əɑ 

ɘɌɞɑɘɌɞɔɣɑɝɖɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɝɖɌəɚɎ Ɏ 

əɟɒəɧɡ ɛɗɚɝɖɚɝɞɫɡ (ɖɌɖ ɛɜɔ ȸȽȶȾ) ɟɎɑɗɔɣɔ-

ɎɌɑɞ ɐɚɝɞɚɎɑɜəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ ɛɚɗɟɣɌɑɘɧɡ 

ȸȼ-ɔɓɚɍɜɌɒɑəɔɔ̆ ɔ, əɌɜɫɐɟ ɝ ɚɞɝɟɞɝɞɎɔɑɘ 

ȴȴ, ɐɑɗɌɑɞ ɐɌəəɟɪ ɘɑɞɚɐɔɖɟ ɞɌɖɚɔ̆ ɒɑ Ɏɚɝ-

ɞɜɑɍɚɎɌəəɚɔ̆ ɔ ɓɌɛɜɌɤɔɎɌɑɘɚɔ̆ Ɏ ɖɗɔəɔɣɑ-

ɝɖɚɔ̆ ɛɜɌɖɞɔɖɑ, ɖɌɖ ȿȳȴ ɔ ȸȽȶȾ: ɖɌɜɐɔɚɗɚ-

ɏɔɫ ɔ ɖɌɜɐɔɚɡɔɜɟɜɏɔɫ əɑ ɫɎɗɫɪɞɝɫ ɔɝɖɗɪɣɑ-

əɔɑɘ [38].  

Ȼɜɔɘɑəɑəɔɑ ȸȼȾ Ɏ ɚɢɑəɖɑ ɛɌɞɚɗɚɏɔɔ 

ɝɑɜɐɢɌ, ɎɖɗɪɣɌɫ ȮȻȽ, ɎɧɓɧɎɌɑɞ ɍɚɗɨɤɚɔ̆ 

ɔəɞɑɜɑɝ, ɚɝɚɍɑəəɚ Ɏ ɞɑɡ ɎɚɛɜɚɝɌɡ, ɚɞɎɑɞɧ əɌ 

ɖɚɞɚɜɧɑ əɑ ɟɐɌɑɞɝɫ əɌɔ̆ɞɔ ɝ ɛɚɘɚɥɨɪ Ɍɗɨ-

ɞɑɜəɌɞɔɎəɧɡ ɝɛɚɝɚɍɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔɓ-ɓɌ 

ɛɜɑɐɑɗɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɔ̆ ɘɑ-

ɞɚɐɔɖ ɔɗɔ ɞɌɖɔɡ ɚɏɜɌəɔɣɔɎɌɪɥɔɡ ɠɌɖɞɚɜɚɎ, 

ɖɌɖ ȴȴ, Ɍɗɗɑɜɏɔɫ əɌ ɔ̆ɚɐɝɚɐɑɜɒɌɥɔɑ ɖɚə-

ɞɜɌɝɞəɧɑ ɎɑɥɑɝɞɎɌ, ɎɧɜɌɒɑəəɌɫ ɛɚɣɑɣəɌɫ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɨ.  

Ȯ ɚɞɗɔɣɔɑ ɚɞ ȶȾ-ɌəɏɔɚɏɜɌɠɔɔ (ȶȾȬ) 

ɝɑɜɐɢɌ, ɖɚɞɚɜɌɫ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏəɟɞɜɔ-

ɝɑɜɐɑɣəɧɡ ɔ ɝɚɝɟɐɔɝɞɧɡ ɝɞɜɟɖɞɟɜ ɞɜɑɍɟɑɞ 

ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ, ȸȼȾ, ɜɑɏɔɝɞɜɔɜɟɫ ɝɔɏəɌɗ ɚɞ ɞɚɖɌ 

ɖɜɚɎɔ, ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɌɞɨ ɔɓɚɍɜɌɒɑəɔɫ ɌəɌ-

ɞɚɘɔɔ ɝɑɜɐɢɌ, ɝɚɝɟɐɚɎ, ɛɜɚɔɓɎɚɐɔɞɨ ɠɟəɖ-

ɢɔɚəɌɗɨəɟɪ ɔ Ɏɚɗɪɘɑɞɜɔɣɑɝɖɟɪ ɚɢɑəɖɟ Ɏɝɑɡ 

ɖɌɘɑɜ ɍɑɓ ɛɜɔɘɑəɑəɔɫ ɖɌɖɔɡ-ɗɔɍɚ ɖɚəɞɜɌɝɞ-

əɧɡ ɎɑɥɑɝɞɎ [39, 40]. ȻɚɫɎɗɫɑɞɝɫ Ɏɝɑ ɍɚɗɨɤɑ 

ɝɚɚɍɥɑəɔɔ̆ ɚ ɛɜɑɔɘɟɥɑɝɞɎɌɡ ɛɜɚɎɑɐɑəɔɫ 

ȸȼȾ ɝɑɜɐɢɌ Ɏ ɐɔəɌɘɔɖɑ, ɝ ɝɚɡɜɌəɑəɔɑɘ ɔɓ-

əɌɣɌɗɨəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɝɖɌəɔɜɚɎɌəɔɫ, ɝəɔ-

ɒɌɫ ɞɑɘ ɝɌɘɧɘ Ɏɗɔɫəɔɑ çɝɟɍɦɑɖɞɔɎəɚɏɚ ɠɌɖ-

ɞɚɜɌè əɌ ɚɢɑəɖɟ ɔ ɜɌɝɣɑɞ ɘɚɜɠɚɠɟəɖɢɔɚ-

əɌɗɨəɧɡ ɛɚɖɌɓɌɞɑɗɑɔ̆ [41 ].  

ȯɚɎɚɜɫ ɚ ɍɚɗɨɤɚɘ ɖɚɗɔɣɑɝɞɎɑ ɛɜɑɔɘɟ-
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ɥɑɝɞɎ, ɎɌɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ȸȼȾ ɫɎɗɫɑɞɝɫ 

ɐɚɜɚɏɚɔ̆ ɔ ɚɐəɚɎɜɑɘɑəəɚ ɝɗɚɒəɚɔ̆ ɘɑɞɚɐɔɖɚɔ̆, 

ɞɜɑɍɟɪɥɑɔ̆ ɓəɌəɔɔ̆ ɚɝəɚɎəɧɡ ɠɔɓɔɣɑɝɖɔɡ 

ɓɌɖɚəɚɎ ɔ ɞɑɡəɔɣɑɝɖɔɡ ɌɝɛɑɖɞɚɎ ɜɌɍɚɞɧ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɚɏɚ ɞɚɘɚɏɜɌɠɌ.  

ȸȼȾ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɌɞɚɗɚɏɔɔ ɐɑɞ-

ɝɖɔɡ ɝɑɜɐɑɢ ɝɞɌəɚɎɔɞɝɫ Ɏɝɑ̈ ɍɚɗɑɑ ɓɌɛɜɌɤɔ-

ɎɌɑɘɚɔ̆ ɘɑɞɚɐɔɖɚɔ̆, ɚɝɚɍɑəəɚ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɖɚɜɜɔɏɔɜɚɎɌəəɧɘɔ ɛɚɜɚɖɌɘɔ, ɐɗɫ ɚɢɑəɖɔ 

ɠɟəɖɢɔɔ ɒɑɗɟɐɚɣɖɚɎ Ɏ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ 

ɔəɠɚɜɘɌɢɔɔ ɛɚ ɉɁȺ-ȶȯ əɑɐɚɝɞɌɞɚɣəɚ ɐɗɫ 

ɚɛɜɑɐɑɗɑəɔɫ ɐɌɗɨəɑɔ̆ɤɑɔ̆ ɞɌɖɞɔɖɔ: ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ ɩɞɚ ɖɌɝɌɑɞɝɫ ɐɔəɌɘɔɣɑɝɖɚɔ̆ ɚɢɑə-

ɖɔ ɠɟəɖɢɔɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȻȲ) ɔ Ɏɧ-

Ɏɚɐəɚɏɚ ɞɜɌɖɞɌ ȻȲ (ȮȾȻȲ), ɛɚɝɗɑ ɖɚɜɜɑɖɢɔɔ 

ɛɚɜɚɖɚɎ ɝɚɛɜɫɒɑəəɧɡ ɝ ɌəɚɘɌɗɔɫɘɔ (ɝɞɑəɚɓ, 

ɏɔɛɚɛɗɌɓɔɫ) ɖɗɌɛɌəɌ ɗɑɏɚɣəɚɔ̆ Ɍɜɞɑɜɔɔ (ȷȬ), 

ɝɞɎɚɗɌ ɔɗɔ ɎɑɞɎɑɔ̆ ȷȬ ɔ ɏɔɛɑɜɞɜɚɠɔɑɔ̆ ɘɔɚ-

ɖɌɜɐɌ ȻȲ [42, 43]. ȶ ɛɜɔɘɑɜɟ, ɚɐəɔɘ ɔɓ 

ɛɚɓɐəɔɡ ɚɝɗɚɒəɑəɔɔ̆ ɞɑɞɜɌɐɧ ɀɌɗɗɚ (Ⱦɀ) ɫɎ-

ɗɫɑɞɝɫ ɜɌɓɎɔɞɔɑ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɖɗɌɛɌəɌ ȷȬ 

ɔɗɔ ɚɝɞɌɞɚɣəɚɏɚ ɝɞɑəɚɓɌ ȷȬ ɔ ɏɔɛɑɜɞɜɚɠɔɔ 

ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɝ ɠɟəɖɢɔɚəɌɗɨəɧɘ 

ɟɡɟɐɤɑəɔɑɘ ȻȲ, ɛɜɔ ɖɚɞɚɜɧɡ ɛɜɑɐɛɚɣɞɔ-

ɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɚɢɑəɖɔ ɫɎ-

ɗɫɑɞɝɫ ȸȼȾ ɝɑɜɐɢɌ [44]. ȶɌɜɐɔɚ-ȸȼȾ ɝ ɚɢɑə-

ɖɚɔ̆ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɛɌɜɌɘɑɞɜɚɎ ȻȲ ɔɝ-

ɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ ɐɗɫ 

ɛɌɢɔɑəɞɚɎ ɝ Ⱦɀ. ȮɧɜɌɒɑəəɌɫ ɐɔɗɌɞɌɢɔɫ ȻȲ 

ɔ ɞɑəɐɑəɢɔɫ ɖ ɝəɔɒɑəɔɪ ɠɜɌɖɢɔɔ ɎɧɍɜɚɝɌ 

(ɀȮ) ȷȲ ɔ ȻȲ ɫɎɗɫɪɞɝɫ ɚɝəɚɎəɧɘɔ ɜɔɝɖɌɘɔ 

ɜɌɓɎɔɞɔɫ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɔɝ-

ɡɚɐɚɎ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ A.L. 

Knauth ɔ ɝɚɌɎɞ. [45].  

Ȯ ɍɚɗɨɤɚɘ ɖɚɗɔɣɑɝɞɎɑ ɜɌɍɚɞ ɔəɚɝɞɜɌə-

əɧɡ ɖɚɗɗɑɏ ɐɚɖɗɌɐɧɎɌɑɞɝɫ ɚɍ ɚɞɗɔɣəɧɡ ɜɑ-

ɓɟɗɨɞɌɞɌɡ ȸȼȾ Ɏ ɚɢɑəɖɑ ɝɚɝɟɐɔɝɞɚɔ̆ ɛɌɞɚɗɚ-

ɏɔɔ əɌ ɐɚ-ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ, ɚɝɚ-

ɍɧɔ̆ Ɍɖɢɑəɞ ɐɑɗɌɑɞɝɫ əɌ ɎɔɓɟɌɗɔɓɌɢɔɔ ɗɑɏɚɣ-

əɚɏɚ ɝɞɎɚɗɌ ɔ ɗɬɏɚɣəɧɡ Ɍɜɞɑɜɔɕ, ɝɚɝɟɐɔɝɞɧɡ 

ɖɚɗɑɢ ɔ Ɏɑəɚɓəɚɔ̆ ɝɔɝɞɑɘɧ [40, 46, 47]. ȺɐəɌ-

ɖɚ Ɏɚɛɜɚɝ ɜɟɞɔəəɚɏɚ ɛɜɔɘɑəɑəɔɫ ȸȼȾ Ɏ ɐɑɞ-

ɝɖɚɘ ɝɞɌɢɔɚəɌɜɑ ɔ ɛɚɗɟɣɑəɔɫ ɖɌɖɚɔ̆-ɗɔɍɚ ɐɚ-

ɛɚɗəɔɞɑɗɨəɚɔ̆ ɔəɠɚɜɘɌɢɔɔ ɐɚ əɌɝɞɚɫɥɑɏɚ 

Ɏɜɑɘɑəɔ ɚɝɞɌɑɞɝɫ ɚɞɖɜɧɞɧɘ [48, 49].  

Ȯ ɛɑɐɔɌɞɜɔɣɑɝɖɚɔ̆ ɛɜɌɖɞɔɖɑ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ȸȼȾ Ɏ ɚɢɑəɖɑ ɘɚɜɠɚɠɟəɖɢɔɚəɌɗɨ-

əɧɡ ɛɚɖɌɓɌɞɑɗɑɔ̆ ɝɑɜɐɢɌ ɔɘɑɑɞ ɝɎɚɔ ɚɏɜɌəɔ-

ɣɑəɔɫ ɔ ɝɗɚɒəɚɝɞɔ, ɖɚɞɚɜɧɑ ɝɎɫɓɌəɧ ɝ əɑɚɍ-

ɡɚɐɔɘɚɝɞɨɪ ɛɜɔɘɑəɑəɔɫ ɐɗɔɞɑɗɨəɚɔ̆ ɘɑɐɔ-

ɖɌɘɑəɞɚɓəɚɔ̆ ɝɑɐɌɢɔɔ ɟ ɘɌɗɑəɨɖɔɡ ɐɑɞɑɔ̆ (ɔ, 

ɞɑɘ ɝɌɘɧɘ, ɚɞɝɟɞɝɞɎɔɑɘ Ɏɚɓɘɚɒəɚɝɞɔ Ɏɧ-

ɛɚɗəɑəɔɫ ɖɚɘɌəɐ ɛɌɢɔɑəɞɚɘ Ɏɚ Ɏɜɑɘɫ ɝɖɌ-

əɔɜɚɎɌəɔɫ) ɔ Ɏɧɝɚɖɚɔ̆ ɃȽȽ, ɡɌɜɌɖɞɑɜəɚɔ̆ ɐɗɫ 

ɐɑɞɝɖɚɔ̆ ɛɚɛɟɗɫɢɔɔ, ɖɚɞɚɜɌɫ ɓɌɞɜɟɐəɫɑɞ ɛɜɚ-

Ɏɑɐɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɟ-

ɞɔəəɚɕ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɔ, ɞɜɑɍɟɑɞ ɛɚɔɝɖɌ 

ɔ ɚɛɞɔɘɔɓɌɢɔɔ ɛɜɚɞɚɖɚɗɚɎ ɔ ɛɌɜɌɘɑɞɜɚɎ 

ɝɖɌəɔɜɚɎɌəɔɫ, ɣɞɚ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɟɎɑɗɔɣɔ-

ɎɌɑɞ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ (ɔ, ɞɑɘ ɝɌɘɧɘ, 

Ɏɜɑɘɫ ɛɜɑɍɧɎɌəɔɫ ɜɑɍɑəɖɌ Ɏ əɌɜɖɚɓɑ), Ɏɗɔɫ-

ɑɞ əɌ ɖɌɣɑɝɞɎɚ ɛɚɗɟɣɌɑɘɧɡ ɔɓɚɍɜɌɒɑəɔɔ̆, ɖɚ-

ɗɔɣɑɝɞɎɚ ɌɜɞɑɠɌɖɞɚɎ ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ 

Ɏɚɓɘɚɒəɚɝɞɔ ɝɌɘɚɏɚ ɘɑɞɚɐɌ.  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ȼɚɝɝɔɔ ɖɌɜɐɔɚ-

ȸȼȾ ɟ ɐɑɞɑɔ̆ əɑ Ɏɡɚɐɔɞ Ɏ ɜɟɞɔəəɟɪ ɛɜɌɖɞɔɖɟ 

ɎɎɔɐɟ ɝɗɚɒəɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ ɘɑɞɚɐɔɖɔ, 

ɞɜɟɐəɚɐɚɝɞɟɛəɚɝɞɔ, ɚɞɝɟɞɝɞɎɔɫ ɝɞɌəɐɌɜɞɔɓɔ-

ɜɚɎɌəəɧɡ ɛɜɚɞɚɖɚɗɚɎ ɝɖɌəɔɜɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ 

ɚɏɜɌəɔɣɑəɔɫ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɐɑ-

ɞɑɔ̆ ɘɗɌɐɤɑɔ̆ ɎɚɓɜɌɝɞəɚɔ̆ ɏɜɟɛɛɧ ɔɓ-ɓɌ əɑɚɍ-

ɡɚɐɔɘɚɝɞɔ ɛɜɔɘɑəɑəɔɫ Ɍəɑɝɞɑɓɔɚɗɚɏɔɣɑɝɖɚɏɚ 

ɛɚɝɚɍɔɫ.  

Ȯɧɍɚɜ ȸȼ-ɛɜɚɞɚɖɚɗɌ ɝɖɌəɔɜɚɎɌəɔɫ 

ɝɑɜɐɢɌ ɔ ɑɏɚ ɐɗɔɞɑɗɨəɚɝɞɨ ɚɛɜɑɐɑɗɫɪɞɝɫ Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɢɑɗɨɪ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏɔɐɚɘ 

ɛɌɞɚɗɚɏɔɔ, ɞɫɒɑɝɞɨɪ ɜɑɍɑəɖɌ ɔ ɞɑɡəɔɣɑɝɖɔ-

ɘɔ Ɏɚɓɘɚɒəɚɝɞɫɘɔ ɞɚɘɚɏɜɌɠɌ.  

ȭɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɜɌɍɚɞ, ɚɞɜɌɒɌɪ-

ɥɔɡ ɛɜɑɎɚɝɡɚɐəɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒ-

əɚɝɞɔ ȸȼȾ ɖɌɖ Ɏ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ, ɞɌɖ ɔ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ ɚɢɑəɖɑ ɝɑɜɐɢɌ əɑ ɛɜɚɎɚɐɫɞ 

ɛɜɫɘɚɏɚ ɝɜɌɎəɑəɔɫ ɜɌɓəɧɡ ɘɑɞɚɐɔɖ ɘɑɒɐɟ 

ɝɚɍɚɕ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɔɡ ɐɟɍɗɔɜɚɎɌəɔɫ 

(ɉɁȺ-ȶȯ, ȶȾȬ ɝɑɜɐɢɌ ɔ ȸȼȾ) ɚɝɚɍɑəəɚ ɟ ɘɌ-

ɗɑəɨɖɔɡ ɐɑɞɑɕ. ȹɑ ɟɝɞɌəɚɎɗɑəɧ ɑɐɔəɧɑ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɑ Ɍɗɏɚɜɔɞɘɧ ɐɗɫ ɖɌɒɐɚɏɚ ȮȻȽ ɝ 

ɚɛɜɑɐɑɗɑəɔɑɘ ɛɜɔɚɜɔɞɑɞəɧɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌ-

ɗɔɓɔɓɌɢɔɔ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȻɜɚɏɜɑɝɝɔɎəɚɑ ɜɌɓɎɔɞɔɑ əɑɔəɎɌɓɔɎəɧɡ 

ɘɑɞɚɐɔɖ ɐɗɫ ɘɚɜɠɚɠɟəɖɢɔɚəɌɗɨəɚɕ ɚɢɑəɖɔ 

ɝɑɜɐɢɌ ɚɍɟɝɗɌɎɗɔɎɌɪɞ ɛɚɎɧɤɑəəɧɕ ɔ 

ɚɛɜɌɎɐɌəəɧɕ ɔəɞɑɜɑɝ ɝɚ ɝɞɚɜɚəɧ ɖɌɜɐɔɚɡɔ-

ɜɟɜɏɚɎ ɔ  

ɖɌɜɐɔɚɗɚɏɚɎ. ȴɝɡɚɐɫ ɔɓ ɐɌəəɧɡ ɗɔɞɑɜɌ-

ɞɟɜɧ, Ɏɝɑ ɞɜɔ ɘɑɞɚɐɔɖɔ ð ɉɁȺ-ȶȯ, ȶȾȬ ɝɑɜɐ-

ɢɌ ɔ ɖɌɜɐɔɚ-ȸȼȾ ð ɔɘɑɪɞ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑ-

ɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɞɚɣəɚɝɞɔ, ɛɚɩɞɚɘɟ Ɏɚ 

ɔɓɍɑɒɌəɔɑ ɐɟɍɗɔɜɚɎɌəɔɫ ɛɚɗɟɣɌɑɘɚɕ ɔə-

ɠɚɜɘɌɢɔɔ ɎɌɒəɟɪ ɜɚɗɨ ɔɏɜɌɑɞ ɖɚɜɜɑɖɞəɧɕ 

Ɏɧɍɚɜ ɎɔɓɟɌɗɔɓɌɢɔɔ ɐɗɫ ɖɌɒɐɚɏɚ ɖɚəɖɜɑɞəɚ-

ɏɚ ɛɚɜɚɖɌ ɔ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɞɟɌɢɔɔ.  

Ȯɧɍɚɜ ɘɑɞɚɐɌ ɐɚɗɒɑə ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ ɝ 

ɟɣɑɞɚɘ ɑɏɚ ɝɔɗɨəɧɡ ɔ ɝɗɌɍɧɡ ɝɞɚɜɚə Ɏ ɖɌɒ-

ɐɚɘ ɝɗɟɣɌɑ, Ɍ ɞɌɖɒɑ ɖɗɔəɔɣɑɝɖɔɡ ɓɌɐɌɣ, ɛɜɔ 

ɟɝɗɚɎɔɔ ɚɍɫɓɌɞɑɗɨəɚɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɎɜɌ-

ɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ ɔ əɌɛɜɌɎɗɫɪɥɑɏɚ ɝɛɑɢɔɌɗɔ-

ɝɞɌ.  

ȹɑɝɘɚɞɜɫ əɌ ɐɗɔɞɑɗɨəɟɪ ɔɝɞɚɜɔɪ ɛɜɔ-

ɘɑəɑəɔɫ Ɏɝɑɡ ɞɜɑɡ ɘɑɞɚɐɚɎ Ɏ ɖɌɜɐɔɚɗɚɏɔɔ, ɐɚ 

əɌɝɞɚɫɥɑɏɚ ɘɚɘɑəɞɌ əɑ ɜɌɓɜɌɍɚɞɌəɚ ɑɐɔəɚɏɚ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɌɗɏɚɜɔɞɘɌ, ɐɚɝɞɚɎɑɜəɚ ɜɑ-

ɏɗɌɘɑəɞɔɜɟɪɥɑɏɚ ɛɜɔɘɑəɑəɔɑ ɚɐəɚɏɚ ɔɓ əɔɡ, 

ɗɔɍɚ ɔɡ ɖɚɘɍɔəɌɢɔɪ əɌ ɜɌɓəɧɡ ɩɞɌɛɌɡ Ɏɑɐɑ-

əɔɫ ɛɌɢɔɑəɞɌ. Ȯɧɍɚɜ ɖɚɜɜɑɖɞəɚɕ ɘɑɞɚɐɔɖɔ 

ɛɚɓɎɚɗɔɞ ɟɗɟɣɤɔɞɨ ɖɌɣɑɝɞɎɚ ɐɔɌɏəɚɝɞɔɖɔ, 

ɝɚɖɜɌɞɔɞɨ Ɏɜɑɘɫ əɌ ɟɝɞɌəɚɎɖɟ ɖɚɜɜɑɖɞəɚɏɚ 
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ɐɔɌɏəɚɓɌ, ɣɞɚ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɍɟɐɑɞ Ɏɗɔɫɞɨ əɌ 

ɖɌɣɑɝɞɎɚ ɚɖɌɓɌəɔɫ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ ɐɑ-

ɞɫɘ ɝ ȮȻȽ. ȶɜɚɘɑ ɩɞɚɏɚ, ɟɣɔɞɧɎɌɫ ɚɝɚɍɑəəɚ-

ɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɔ̆ ɟ ɐɑɞɑɕ, Ɏɚ-

ɛɜɚɝ ɚɛɞɔɘɔɓɌɢɔɔ ɛɜɚɞɚɖɚɗɚɎ ɝɖɌəɔɜɚɎɌ-

əɔɫ, ɖɌɖ ɐɗɫ ȸȽȶȾ, ɞɌɖ ɔ ɐɗɫ ȸȼȾ, ɞɌɖɒɑ 

ɫɎɗɫɑɞɝɫ Ɏɝɑ ɑɥɑ əɑ ɐɚ ɖɚəɢɌ ɜɑɤɬəəɚɕ ɔ 

ɌɖɞɟɌɗɨəɚɕ ɓɌɐɌɣɑɕ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ЛУЧЕВАЯ ДИАГНОСТИКА НОВООБРАЗОВАНИЙ СТРУКТУР ОРБИТЫ 

 

Иcраелян Ш.О., Серова Н.С., Павлова О.Ю., Бабкова А.А., Путило Д.В., Щекотуров И.О. 
 

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

 

ɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɚɜɍɔɞɧ Ɏ ɝɞɜɟɖɞɟɜɑ ɚɠɞɌɗɨɘɚɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ ɝɚɝɞɌɎɗɫɪɞ 

11 -27% ɟ Ɏɓɜɚɝɗɧɡ ɔ 25-35,2% ɟ ɐɑɞɑɕ. ȻɑɜɎɔɣəɧɑ ɚɛɟɡɚɗɔ ɐɚɘɔəɔɜɟɪɞ ɝɜɑɐɔ Ɏɝɑɡ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɚɜɍɔɞɧ ɔ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ (64-89%) ɛɜɑɐɝɞɌɎɗɑəɧ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ, ɜɑɒɑ (20-39%) ð ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ. ȹɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɫ ɚɜɍɔɞɧ ɫɎɗɫɪɞɝɫ ɚɛɌɝəɧɘ ɝɚɝɞɚɫəɔɑɘ ɎɎɔɐɟ ɍɗɔɓɖɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ɖ ɎɌɒəɧɘ 

ɌəɌɞɚɘɔɣɑɝɖɔɘ ɝɞɜɟɖɞɟɜɌɘ, Ɏ ɞɚɘ ɣɔɝɗɑ ɖ ɚɜɏɌəɟ ɓɜɑəɔɫ ɔ ɏɚɗɚɎəɚɘɟ ɘɚɓɏɟ. Ȼɜɔ ɓɗɚɖɌɣɑɝɞɎɑə-

əɧɡ ɚɛɟɡɚɗɫɡ ɓɌ ɝɣɑɞ ɔəɠɔɗɨɞɜɌɞɔɎəɚɏɚ ɜɚɝɞɌ ɚɍɜɌɓɚɎɌəɔɫ ɔɘɑɑɞɝɫ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɖɌɖ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɫ ɚɛɟɡɚɗɔ əɌ ɝɚɛɜɑɐɑɗɨəɧɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ, ɞɌɖ ɔ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ. ȾɚɣəɌɫ 

ɔ ɝɎɚɑɎɜɑɘɑəəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɞɌɖɔɡ ɝɚɝɞɚɫəɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ, Ɍ ɞɌɖɒɑ ɛɚɫɎɗɑəɔɑ ɞɌɖɔɡ əɚɎɧɡ ɘɑɞɚɐɔɖ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɌɖ 

ɠɟəɖɢɔɚəɌɗɨəɌɫ ȶȾ, ɘɚɒɑɞ ɝɟɥɑɝɞɎɑəəɚ ɚɍɗɑɏɣɔɞɨ Ɏɧɍɚɜ ɐɌɗɨəɑɕɤɑɕ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɛɌɢɔɑə-

ɞɚɎ, Ɍ ɞɌɖɒɑ ɘɔəɔɘɔɓɔɜɚɎɌɞɨ ɜɔɝɖɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɑəɔəɏɔɚɘɌ, ɖɌɎɑɜəɚɓəɌɫ ɏɑɘɌəɏɔɚɘɌ, ɛɝɑɎɐɚɞɟɘɚɜ, ȶȾ, ȸȼȾ, ɠȸȽȶȾ. 
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RADIOLOGY OF ORBITAL STRUCTURES’ TUMORS 

 

Israelyan Sh.O., Serova N.S., Pavlova O.Yu., Babkova A.A., Putilo D.V., Shchekoturov I.O. 

 
I.M. Sechenov First Moscow State Medical University. Moscow, Russia.  

 

eoplasms of the orbit in the structure of ophthalmic oncological pathology account for 11 -

27% in adults and 25 -35.2% in children. Primary tumors dominate among all neoplasms 

of the orbit and in most cases (64 -89%) are benign processes, less often (20 -39%) ð malig-

nant tumors. Orbital neoplasms are a dangerous condition due to their proximity to im-

portant anatomical structures, including the organ of vision and the brain. In malignant tumors, due 

to the infiltrative growth of th e formation, there is a high risk of both tumor spread to adjacent ana-

tomical structures and metastasis. Accurate and timely diagnosis with CT and MRI of such condi-

tions, as well as the emergence of new research methods, can significantly facilitate the ch oice of fur-

ther tactics for managing and treating patients, as well as minimizing the risks of postoperative com-

plications.  

 

Keywords: meningioma, cavernous hemangioma, pseudotumor, CT, MRI, fMSCT.  
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ɜɍɔɞɧ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ əɑ-

ɍɚɗɨɤɚɑ ɌəɌɞɚɘɔɣɑɝɖɚɑ ɛɜɚɝɞɜɌə-

ɝɞɎɚ ɝ ɤɔɜɚɖɔɘ ɝɛɑɖɞɜɚɘ ɎɌɒəɧɡ 

ɝɞɜɟɖɞɟɜ Ɏəɟɞɜɔ, ɚɍɑɝɛɑɣɔɎɌɪɥɔɡ 

ɒɔɓəɑɐɑɫɞɑɗɨəɚɝɞɨ ɔ ɠɟəɖɢɔɔ ɚɜ-

ɏɌəɌ ɓɜɑəɔɫ. ȸɧɤɑɣəɧɕ ɖɚəɟɝ, ɝɚɝɞɚɫɥɔɕ 

ɔɓ ɣɑɞɧɜɑɡ ɛɜɫɘɧɡ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ 

ɘɧɤɢ, ɐɑɗɔɞ ɚɜɍɔɞɟ əɌ Ɏəɟɞɜɔɖɚəɟɝəɚɑ ɔ 

Ɏəɑɖɚəɝɟəɚɑ ɚɞɐɑɗɑəɔɫ (ɜɔɝ. 1). Ȯəɟɞɜɔɖɚ-

əɟɝəɚɑ ɚɞɐɑɗɑəɔɑ ɝɚɐɑɜɒɔɞ ɏɗɌɓəɚɑ ɫɍɗɚɖɚ, 

ɖɚɘɛɗɑɖɝ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ ɔ ɚɍɚɗɚɣɑɖ, ɝɚ-

ɝɟɐɧ ɏɗɌɓɌ ɔ əɑɜɎɧ [1, 2]. Ȯəɑɖɚəɟɝəɧɕ ɚɞɐɑɗ 

ɝɚɝɞɚɔɞ ɔɓ ɖɚɝɞəɧɡ ɝɞɑəɚɖ ɚɜɍɔɞɧ, ɒɔɜɚɎɚɕ 

ɖɗɑɞɣɌɞɖɔ ɔ ɝɗɬɓəɚɕ ɒɑɗɑɓɧ. ȺɜɍɔɞɌɗɨəɌɫ 

ɛɑɜɑɏɚɜɚɐɖɌ ɔ Ɏɑɖɚ ɚɍɜɌɓɟɪɞ ɛɑɜɑɐəɔɕ ɔɗɔ 

ɛɜɑɝɑɛɞɌɗɨəɧɕ ɚɞɐɑɗɧ. ȷɚɖɌɗɔɓɌɢɔɫ ɛɚɜɌ-

ɒɑəɔɕ ɚɜɍɔɞɧ Ɏ ɩɞɔɡ ɖɚəɖɜɑɞəɧɡ ɚɞɐɑɗɌɡ 

ɛɚɘɚɏɌɑɞ ɟɛɜɚɝɞɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɛɚɐɡɚɐ 

ɔ ɝɟɓɔɞɨ ɝɛɔɝɚɖ ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɡ ɐɔɌɏəɚ-

ɓɚɎ [2 - 4].  

ȹɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɚɜɍɔɞɧ Ɏ ɝɞɜɟɖɞɟɜɑ 

ɚɠɞɌɗɨɘɚɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ ɝɚɝɞɌɎ-

ɗɫɪɞ 11-27% ɟ Ɏɓɜɚɝɗɧɡ ɔ 25-35,2% ɟ ɐɑɞɑɕ 

[3, 4]. ȻɑɜɎɔɣəɧɑ ɚɛɟɡɚɗɔ ɐɚɘɔəɔɜɟɪɞ ɝɜɑɐɔ 

Ɏɝɑɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɚɜɍɔɞɧ ɔ Ɏ ɍɚɗɨɤɔə-

ɝɞɎɑ ɝɗɟɣɌɑɎ (64-89%) ɛɜɑɐɝɞɌɎɗɑəɧ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ, ɜɑɒɑ (20-39%) ð 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ [3 - 5]. ȼɌɓɎɔ-

ɞɔɑ ɚɛɟɡɚɗɔ Ɏ ɚɜɍɔɞɌɗɨəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ 

ɛɜɔɎɚɐɔɞ ɖ ɖɚɘɛɜɑɝɝɔɔ ɑɑ ɝɞɜɟɖɞɟɜ, Ɏɧɓɧ-

ɎɌɫ ɛɚɫɎɗɑəɔɑ ɜɌɓɗɔɣəɧɡ ɚɠɞɌɗɨɘɚɗɚɏɔɣɑ-

ɝɖɔɡ ɝɔɘɛɞɚɘɚɎ ð ɩɖɓɚɠɞɌɗɨɘɌ, ɚɞɑɖɌ ɛɑɜɔ-

ɚɜɍɔɞɌɗɨəɧɡ ɞɖɌəɑɕ, ɚɏɜɌəɔɣɑəɔɫ ɛɚɐɎɔɒ-

əɚɝɞɔ ɏɗɌɓɌ, ɛɞɚɓɌ, ɐɎɚɑəɔɫ, ɍɚɗɔ. ȽɐɌɎɗɑəɔɑ 

ɚɛɟɡɚɗɨɪ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ (ȳȹ) ɔ ɓɌɐəɑɏɚ 

ɛɚɗɪɝɌ ɏɗɌɓɌ ɎɧɓɧɎɌɑɞ ɝəɔɒɑəɔɑ ɓɜɔɞɑɗɨəɧɡ 

ɠɟəɖɢɔɕ Ɏɛɗɚɞɨ ɐɚ ɛɚɗəɚɏɚ ɔɝɣɑɓəɚɎɑəɔɫ 

ɓɜɑəɔɫ. Ȼɜɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɫɡ ɓɌ 

ɝɣɑɞ ɔəɠɔɗɨɞɜɌɞɔɎəɚɏɚ ɜɚɝɞɌ ɚɍɜɌɓɚɎɌəɔɫ 

ɔɘɑɑɞɝɫ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɚɛɟ-

ɡɚɗɔ əɌ ɝɚɛɜɑɐɑɗɨəɧɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɝɞɜɟɖ-

ɞɟɜɧ ɔ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ [5, 6]. 

ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɛɟ-

ɡɚɗɑɕ ɚɜɍɔɞɧ ɔɏɜɌɑɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ Ɏɧɍɚɜɑ 

ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ, ɚɛɜɑɐɑɗɑəɔɔ ɡɔɜɟɜɏɔɣɑɝɖɚ-

ɏɚ ɛɚɐɡɚɐɌ ɔ ɛɜɚɏəɚɓɌ ɟ ɍɚɗɨəɧɡ ɝ ɐɌəəɚɕ 

əɚɓɚɗɚɏɔɑɕ. Ȯ ɐɌəəɚɘ ɚɍɓɚɜɑ ɜɌɝɝɘɚɞɜɑəɚ 

ɛɜɔɘɑəɑəɔɑ Ɏɝɑɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ, ɎɖɗɪɣɌɫ əɚɎɟɪ ɝɚɎɜɑɘɑəəɟɪ ɘɑɞɚɐɔ-

ɖɟ ɠȸȽȶȾ, ɛɜɔ ɎɔɓɟɌɗɔɓɌɢɔɔ əɚɎɚɚɍɜɌɓɚɎɌ-

əɔɕ ɚɜɍɔɞɧ. 

ȸɑəɔəɏɔɚɘɌ ɚɍɚɗɚɣɑɖ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ.  

ȸɑəɔəɏɔɚɘɌ ɚɍɚɗɚɣɑɖ ɓɜɔɞɑɗɨəɚɏɚ əɑ-

ɜɎɌ (ȸȺȳȹ) ð əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɌɫ 

ɛɑɜɎɔɣəɌɫ ɚɛɟɡɚɗɨ, ɎɚɓəɔɖɌɪɥɌɫ ɔɓ ɚɍɚɗɚ-

ɣɑɖ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ. ɉɞɚ ɐɚɍɜɚɖɌɣɑɝɞɎɑə-

əɌɫ, ɘɑɐɗɑəəɚ ɜɌɝɞɟɥɌɫ ɚɛɟɡɚɗɨ, əɌ ɐɚɗɪ 

ɖɚɞɚɜɚɕ ɛɜɔɡɚɐɔɞɝɫ ɚɖɚɗɚ 5% ɛɑɜɎɔɣəɧɡ 

ɚɛɟɡɚɗɑɕ ɚɜɍɔɞɧ ɔ 2% Ɏɝɑɡ ɘɑəɔəɏɔɚɘ [7]. 

ȻɑɜɎɔɣəɧɑ ȸȺȳȹ ɎɚɓəɔɖɌɪɞ ɔɓ Ɏəɟɞɜɔɚɜɍɔ-

ɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ, Ɏ ɞɚ 

Ɏɜɑɘɫ ɖɌɖ Ɏɞɚɜɔɣəɧɑ ȸȺȳȹ ɫɎɗɫɪɞɝɫ Ɏəɟɞ-

ɜɔɚɜɍɔɞɌɗɨəɧɘɔ ɛɜɚɐɚɗɒɑəɔɫɘɔ Ɏəɟɞɜɔɣɑ-

ɜɑɛəɧɡ ɚɛɟɡɚɗɑɕ. ȺɐəɌɖɚ, ɛɑɜɎɔɣəɧɕ ȸȺȳȹ 

ɘɚɒɑɞ ɜɌɝɛɜɚɝɞɜɌəɫɞɨɝɫ Ɏəɟɞɜɨ ɣɑɜɑɛɌ, Ɏɚ-

ɎɗɑɖɌɫ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɧɕ ɓɜɔɞɑɗɨəɧɕ əɑɜɎ. 

ȸȺȳȹ ɚɍɧɣəɚ ɛɜɚɫɎɗɫɑɞɝɫ ɘɑɐɗɑəəɚ ɛɜɚ-

ɏɜɑɝɝɔɜɟɪɥɑɕ  ɍɑɓɍɚɗɑɓəɑəəɚɕ  ɛɚɞɑɜɑɕ  ɓɜɑ- 
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Рис. 1 (Fig. 1) 

Рис. 1.    Схема. Анатомия структур орбиты.  

Ȼɜɫɘɧɑ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɑ ɘɧɤɢɧ (ɖɜɌɝəɌɫ 

ɝɞɜɑɗɖɌ) ɐɑɗɫɞ ɚɜɍɔɞɟ əɌ Ɏəɟɞɜɔɖɚəɟɝəɚɑ ɔ 

Ɏəɑɖɚəɟɝəɚɑ ɚɞɐɑɗɑəɔɫ. Ȯəɟɞɜɔɖɚəɟɝəɚɑ ɚɞɐɑɗɑ-

əɔɑ ɝɚɐɑɜɒɔɞ ɏɗɌɓəɚɑ ɫɍɗɚɖɚ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ), 

ɓɜɔɞɑɗɨəɧɕ əɑɜɎ (ɓɑɗɑəɌɫ ɝɞɜɑɗɖɌ), ɝɚɝɟɐɧ ɔ əɑ-

ɜɎɧ, ɒɔɜɚɎɟɪ ɖɗɑɞɣɌɞɖɟ. Ȯəɑɖɚəɟɝəɧɕ ɚɞɐɑɗ 

ɝɚɝɞɚɔɞ ɔɓ ɖɚɝɞəɧɡ ɝɞɑəɚɖ ɚɜɍɔɞɧ, ɒɔɜɚɎɚɕ 

ɖɗɑɞɣɌɞɖɔ ɔ ɝɗɬɓəɚɕ ɒɑɗɑɓɧ [5].    

Fig. 1.  Scheme. Anatomy of the orbital struc-

tures.  

Four rectus oculomotor muscles (red arrow) divide 

the orb it into intraconal and extraconal compart-

ments. There are globe (white arrow), optic nerve 

(grin arrow), vessels and nerves, fat tissue in the 

intraconal space. The extraconal section consists of 

the orbital bone walls, fat tissue and lacrimal gland 

[5].   
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əɔɫ (ɝ ɝɚɡɜɌəɑəɔɑɘ ɢɑəɞɜɌɗɨəɚɏɚ ɛɚɗɫ ɓɜɑ-

əɔɫ) ɔ ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɘ ɛɜɚɛɞɚɓɚɘ. ȹɑ-

ɝɘɚɞɜɫ əɌ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɝɞɨ, ɩɞɔ ɚɛɟɡɚɗɔ 

ɔɘɑɪɞ ɞɑəɐɑəɢɔɪ ɖ ɜɑɢɔɐɔɎɔɜɚɎɌəɔɪ [8, 9].  

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȼȾ) ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɐɗɫ ɚɢɑəɖɔ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ȸȺȳȹ. Ȼɜɔ ɘɑəɔəɏɔɚɘɑ 

ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɔɓɚɔəɞɑə-

ɝɔɎəɧɕ ɓɜɔɞɑɗɨəɚɘɟ əɑɜɎɟ ɔ ɐɜɟɏɔɘ ɘɫɏɖɚɞ-

ɖɌəəɧɘ ɝɞɜɟɖɞɟɜɌɘ ɝɔɏəɌɗ əɌ Ⱦ1-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ (ɜɔɝ. 2). ȹɌ Ⱦ2-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɚɍɜɌɓɚɎɌəɔɑ ɎɌ-

ɜɔɌɍɑɗɨəɚ ɏɔɛɑɜ- ɔɗɔ ɏɔɛɚɔəɞɑəɝɔɎəɚ Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɝɞɑɛɑəɔ ɖɌɗɨɢɔəɚɓɌ ɔ ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɛɚɐɞɔɛɌ. Ȱɗɫ ɍɚɗɑɑ ɞɚɣəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɔɝɛɚɗɨɓɟɪɞɝɫ ɔɓɚɍɜɌɒɑəɔɫ ɝ ɛɚɐɌɎɗɑ-

əɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɔ  ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɝ ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, 

ɛɜɔ ɖɚɞɚɜɚɘ ɚɞɘɑɣɌɑɞɝɫ ɚɐəɚɜɚɐəɚɑ ɟɘɑɜɑə-

əɚɑ ɔɗɔ ɔəɞɑəɝɔɎəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɚɛɟ-

ɡɚɗɔ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

ɚɖɜɟɒɑəəɚɏɚ ɚɛɟɡɚɗɨɪ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ 

(ɝɔɘɛɞɚɘ çɞɜɌɘɎɌɕəɧɡ ɛɟɞɑɕè əɌ ɌɖɝɔɌɗɨəɧɡ 

ɔɓɚɍɜɌɒɑəɔɫɡ/ɝɔɘɛɞɚɘ çɘɔɤɑəɔè əɌ ɖɚɜɚ-

əɌɗɨəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ) [9, 10]. Ȼɜɔ ɐɔɠɠɟ-

ɓɔɚəəɚ-ɎɓɎɑɤɑəəɚɕ ȸȼȾ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɏɜɌ-

əɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ ɝ əɔɓɖɔɘɔ ɓəɌɣɑəɔɫɘɔ 

ADC (ɛɚ ɐɌəəɧɘ Sepahdari et al. ɓəɌɣɑəɔɫ 

ADC ɐɗɫ ɘɑəɔəɏɔɚɘɧ ð 0.79 -1.04Į10ĭ3 

mm2/ɝ) [11, 12]. 

Ȼɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) 

ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɟɞɚɗɥɑəɔɑ ɔɗɔ ɚɍɜɌɓɚɎɌəɔɑ 

Ɏ ɚɍɗɌɝɞɔ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ, Ɏ 1/2-1/3 ɝɗɟ-

ɣɌɑɎ əɌɍɗɪɐɌɑɞɝɫ ɡɌɜɌɖɞɑɜəɧɕ ɗɔəɑɕəɧɕ 

ɔɗɔ ɞɚɣɑɣəɧɕ ɖɌɗɨɢɔəɚɓ. Ȼɜɔ ɚɞɝɟɞɝɞɎɔɔ 

ɖɌɗɨɢɔəɚɓɌ ɚɛɟɡɚɗɨ ɔɘɑɑɞ ɞɟ ɒɑ ɛɗɚɞəɚɝɞɨ, 

ɣɞɚ ɔ ɐɜɟɏɔɑ ɘɫɏɖɔɑ ɞɖɌəɔ (ɜɔɝ. 3). Ȼɜɔ ɎɎɑ-

ɐɑəɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɚɐəɚɜɚɐəɚɑ ɟɘɑɜɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ, Ɍ 

ɞɌɖɒɑ ɝɔɘɛɞɚɘ çɞɜɌɘɎɌɕəɧɡ ɛɟɞɑɕè (ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑ ɚɛɟɡɚɗɔ Ɏɚɖɜɟɏ ɓɜɔɞɑɗɨəɚɏɚ əɑ-

ɜɎɌ), ɚɐəɌɖɚ ɐɌəəɧɕ ɝɔɘɛɞɚɘ əɑ ɫɎɗɫɑɞɝɫ 

ɛɌɞɚɏəɚɘɚəɔɣəɧɘ [9, 10].  

Ȼɜɔ ɠɟəɖɢɔɚəɌɗɨəɚɕ ȸȽȶȾ ɚɏɜɌəɔɣɑ-

əɔɑ ɐɎɔɒɑəɔɕ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ ɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɏɜɌəɔɢ ɘɑɒɐɟ ɚɍɜɌɓɚɎɌəɔɑɘ ɔ ɓɜɔ-

ɞɑɗɨəɧɘ əɑɜɎɚɘ Ɏɚ Ɏɜɑɘɫ ɐɎɔɒɑəɔɫ ɫɎɗɫɪɞ-

ɝɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ ɖɜɔɞɑɜɔɫɘɔ ɐɗɫ ɛɚɐ-

ɞɎɑɜɒɐɑəɔɫ əɌɗɔɣɔɫ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɝɞɜɟɖɞɟ-

ɜɑ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ (ɜɔɝ. 4) [13]. 

ȶɌɎɑɜəɚɓəɌɫ ɎɑəɚɓəɌɫ ɘɌɗɨɠɚɜɘɌɢɔɫ ɚɜ-

ɍɔɞɧ (ɏɑɘɌəɏɔɚɘɌ). 

ȶɌɎɑɜəɚɓəɌɫ ɏɑɘɌəɏɔɚɘɌ (ȶȯ) ð ɝɌɘɚɑ 

ɣɌɝɞɚɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɑ ɚɜɍɔɞɧ ɟ Ɏɓɜɚɝɗɧɡ, 

ɎɞɚɜɌɫ ɛɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɜɔɣɔəɌ ɚɐ-

əɚɝɞɚɜɚəəɑɏɚ ɩɖɓɚɠɞɌɗɨɘɌ, ɖɚɞɚɜɌɫ ɝɚɝɞɌɎ-

ɗɫɑɞ 4% ɚɞ Ɏɝɑɡ ɚɛɟɡɚɗɑɕ ɚɜɍɔɞɧ [9, 14]. 

ȽɣɔɞɌɑɞɝɫ, ɣɞɚ ɖɌɎɑɜəɚɓəɌɫ ɏɑɘɌəɏɔɚɘɌ ɫɎ-

ɗɫɑɞɝɫ əɑ ɔɝɞɔəəɚɕ ɚɛɟɡɚɗɨɪ, Ɍ ɛɚɜɚɖɚɘ 

ɜɌɓɎɔɞɔɫ ɝɚɝɟɐɚɎ. ȱɑ ɚɞəɚɝɫɞ ɖ ɏɌɘɌɜɞɚɘɌɘ ð 

ɚɛɟɡɚɗɑɛɚɐɚɍəɧɘ ɚɍɜɌɓɚɎɌəɔɫɘ, ɎɚɓəɔɖɌɪ-

ɥɔɘ  Ɏ  ɜɑɓɟɗɨɞɌɞɑ əɌɜɟɤɑəɔɫ ɩɘɍɜɔɚəɌɗɨəɚ 

 

Рис. 2 а (Fig. 2 а) 

 

Рис. 2 б (Fig. 2 b) 

 

Рис. 2 в (Fig. 2 с) 

Рис. 2.       МРТ орбит, а – Т2-взвешенное изображение, корональная плоскость, б – Т1-вешенное 

изображение, аксиальная плоскость, в – Т1-вешенное изображение, сагиттальная плоскость 

(собственное наблюдение).  

ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɘɫɏɖɚɞɖɌəəɚɑ ɚɖɜɟɏɗɚɑ ɚɍɜɌɓɚɎɌəɔɑ Ɏ ɚɍɗɌɝɞɔ ɗɑɎɚɏɚ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ, ɛɜɔ ɏɔɝɞɚɗɚɏɔ-

ɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ð ɘɑəɔəɏɔɚɘɌ (ɝɞɜɑɗɖɌ).  

Fig. 2.    Orbital MRI, a – T2-weighted image, coronal plane, b – T1-weighted image, axial plane, c – 

T1-weighted image, sagittal plane (author’s case). 

A soft tissue round mass is visualized within the left optic nerve, histological examination ð meningioma (ar-

row).  
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Рис. 3 а (Fig. 3 а) 

 

Рис. 3 б (Fig. 3 b) 

 

Рис. 3 в (Fig. 3 с) 

Рис. 3.      КТ орбит, а – сагиттальная реконструкция, режим мягкотканного окна, б – аксиаль-

ный срез, режим мягкотканного окна, в – аксиальный срез, режим костного окна (собствен-

ное наблюдение).  

ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɘɫɏɖɚɞɖɌəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ Ɏ ɚɍɗɌɝɞɔ ɗɑɎɚɏɚ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ, Ɍ ɞɌɖɒɑ ɖɚɘɛɜɑɝɝɔɫ ɘɑ-

ɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɖɚɝɞəɚɕ ɐɑɝɞɜɟɖɢɔɔ (ɝɞɜɑɗɖɌ).  

Fig. 3.   Orbital CT, a – sagittal reconstruction, soft tissue window mode, b – axial plane, soft tissue 

window mode, c – axial plane, bone window mode, (author’s case).  

A soft tissue mass is in the area of the left optic nerve, as well as compression of the medial orbital wall with-

out signs of bone destructio n (arrow).  

 

Рис. 4 а (Fig. 4 а) 

 

Рис. 4 б (Fig. 4 b) 

 

Рис. 4 в (Fig. 4 с) 

Рис. 4.       фМСКТ орбит, a, б, в – корональная реконструкция, режим мягкотканного окна. 

Ȯɚ Ɏɝɑɡ ɠɌɓɌɡ ɐɎɔɒɑəɔɫ ɏɗɌɓɌ ɏɜɌəɔɢɧ ɘɑɒɐɟ ɓɜɔɞɑɗɨəɧɘ əɑɜɎɚɘ ɔ ɚɍɜɌɓɚɎɌəɔɑɘ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ 

(ɝɞɜɑɗɖɌ), (ɝɚɍɝɞɎɑəəɚɑ əɌɍɗɪɐɑəɔɑ). 

Fig. 4.    fMSCT of orbits, a, b, c – coronal reconstruction, soft tissue window mode. 

In all phases of eye movement, the boundaries between the optic nerve and the mass are not defined (arrow), 

(authorõs case). 
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ɏɚ ɜɌɓɎɔɞɔɫ ɚɜɏɌəɚɎ ɔ ɞɖɌəɑɕ ɔ ɝɚɝɞɚɫɥɔɘ 

ɔɓ ɞɑɡ ɒɑ ɖɚɘɛɚəɑəɞɚɎ, ɣɞɚ ɔ ɚɜɏɌə, ɏɐɑ ɚəɔ 

əɌɡɚɐɫɞɝɫ, əɚ ɚɞɗɔɣɌɪɥɔɘɝɫ ɔɡ əɑɛɜɌɎɔɗɨ-

əɧɘ ɜɌɝɛɚɗɚɒɑəɔɑɘ ɔ ɝɞɑɛɑəɨɪ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɖɔ [15]. ȹɌɗɔɣɔɑ ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɚɞɗɔ-

ɣɌɑɞ ɖɌɎɑɜəɚɓəɟɪ Ɏɑəɚɓəɟɪ ɘɌɗɨɠɚɜɘɌɢɔɪ 

ɚɜɍɔɞɧ ɚɞ ɐɜɟɏɔɡ Ɏɑəɚɓəɧɡ ɘɌɗɨɠɚɜɘɌɢɔɕ. 

Ȼɚɝɖɚɗɨɖɟ ɖɌɎɑɜəɚɓəɌɫ ɏɑɘɌɞɚɘɌ ɘɚɒɑɞ 

ɛɜɔɎɚɐɔɞɨ ɖ ɝɐɌɎɗɑəɔɪ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ, 

ɝɚɝɟɐɚɎ, Ɍ ɞɌɖɒɑ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ ɘɧɤɢ, 

ɐɑɞɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɔ Ɏɧɍɚɜ ɐɌɗɨəɑɕɤɑɕ 

ɞɌɖɞɔɖɔ ɔɘɑɑɞ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ. ȹɑɘɌɗɚ-

ɎɌɒəɚ ɚɞɘɑɞɔɞɨ ɖɚɝɘɑɞɔɣɑɝɖɔɕ ɐɑɠɑɖɞ ɛɜɔ 

ɓəɌɣɔɞɑɗɨəɚɘ ɟɎɑɗɔɣɑəɔɔ ɏɑɘɌəɏɔɚɘɧ, ɣɞɚ 

ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɝəɔɒɑəɔɪ ɖɌɣɑɝɞɎɌ ɒɔɓ-

əɔ ɛɌɢɔɑəɞɌ. Ɂɔɜɟɜɏɔɣɑɝɖɚɑ ɟɐɌɗɑəɔɑ ɚɛɟɡɚ-

ɗɔ ɛɚɖɌɓɌəɚ ɛɜɔ əɌɜɟɤɑəɔɔ ɓɜɔɞɑɗɨəɧɡ 

ɠɟəɖɢɔɕ ɔɗɔ ɓəɌɣɔɞɑɗɨəɚɘ ɖɚɝɘɑɞɔɣɑɝɖɚɘ  

ɐɑɠɑɖɞɑ, ɝɎɫɓɌəəɚɘ ɝ ɩɖɓɚɠɞɌɗɨɘɚɘ ɔ/ɔɗɔ 

ɖɚɝɚɏɗɌɓɔɑɘ. ȶɌɖ ɔ ɗɪɍɌɫ ɚɜɍɔɞɚɞɚɘɔɫ, ɟɐɌ-

ɗɑəɔɑ ȶȯ ɝɚɛɜɫɒɑəɚ ɝ ɜɔɝɖɚɘ ɚɝɗɚɒəɑəɔɕ, 

ɝɌɘɧɘ ɞɫɒɑɗɧɘ ɔɓ ɖɚɞɚɜɧɡ ɫɎɗɫɑɞɝɫ ɛɚɞɑɜɫ 

ɓɜɑəɔɫ. ȿɐɌɗɑəɔɑ ɘɌɝɝɔɎəɧɡ ɚɛɟɡɚɗɑɕ ɚɜɍɔ-

ɞɧ ɟɝɗɚɒəɫɑɞɝɫ ɛɜɔ ɛɗɚɞəɚɘ ɝɜɌɥɑəɔɔ ɞɖɌ-

əɑɕ, ɟɘɑəɨɤɑəəɚɘ ɜɌɍɚɣɑɘ ɛɜɚɝɞɜɌəɝɞɎɑ ɔ 

ɚɏɜɌəɔɣɑəəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɜɔ ɐɔɝɝɑɖɢɔɔ 

ɓɌɐəɑɕ ɣɌɝɞɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ [1, 2, 14, 15]. 

ȿɡɟɐɤɑəɔɑ ɛɚɐɎɔɒəɚɝɞɔ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ 

ɛɜɚɔɝɡɚɐɔɞ ɎɝɗɑɐɝɞɎɔɑ ɛɚɎɜɑɒɐɑəɔɫ ɏɗɌɓɚ-

ɐɎɔɏɌɞɑɗɨəɧɡ ɘɧɤɢ ɔ/ɔɗɔ əɑɜɎɚɎ. 

Ȼɜɔ ȶȾ ɖɌɎɑɜəɚɓəɌɫ ɏɑɘɌəɏɔɚɘɌ ɎɔɓɟɌ-

ɗɔɓɔɜɟɑɞɝɫ ɖɌɖ ɡɚɜɚɤɚ ɚɣɑɜɣɑəəɌɫ, ɘɫɏɖɚɞ-

ɖɌəəɌɫ ɝɞɜɟɖɞɟɜɌ, ɚɐəɚɜɚɐəɚɕ ɛɗɚɞəɚɝɞɔ 

(ɜɔɝ. 5). ȺɍɜɌɓɚɎɌəɔɑ ɔɘɑɑɞ ɞɑəɐɑəɢɔɪ ɝɘɑ-

ɥɌɞɨ ɔ ɚɖɜɟɒɌɞɨ ɞɌɖɔɑ ɝɚɝɑɐəɔɑ ɝɞɜɟɖɞɟɜɧ, 

ɖɌɖ ɘɧɤɢɧ ɔ ɓɜɔɞɑɗɨəɧɕ əɑɜɎ, əɚ əɑ Ɏɧɓɧ-

ɎɌɞɨ ɛɜɫɘɟɪ ɔəɎɌɓɔɪ [9, 15]. ɀɗɑɍɚɗɔɞɧ 

ɎɝɞɜɑɣɌɪɞɝɫ ɖɜɌɕəɑ ɜɑɐɖɚ. Ȼɜɔ ɎɎɑɐɑəɔɔ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɑɏɚ 

ɔəɞɑəɝɔɎəɚɑ əɌɖɚɛɗɑəɔɑ ɚɍɜɌɓɚɎɌəɔɑɘ, ɍɚ-

ɗɑɑ ɎɧɜɌɒɑəəɚɑ ɛɚ ɛɑɜɔɠɑɜɔɔ, ɝ ɛɚɝɗɑɐɟɪ-

ɥɔɘ ɏɚɘɚɏɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ ɚɞ-

ɝɜɚɣɑəəɚɕ ɠɌɓɑ.   

Ȼɜɔ ȸȼȾ əɌ Ⱦ1-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑ-

əɔɫɡ ɖɌɎɑɜəɚɓəɌɫ ɏɑɘɌəɏɔɚɘɌ ɔɓɚɔəɞɑəɝɔɎ-

əɌ ɚɞəɚɝɔɞɑɗɨəɚ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ ɘɧɤɢ, 

ɘɚɒɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨɝɫ ɛɝɑɎɐɚɖɌɛɝɟɗɌ Ɏ 

Ɏɔɐɑ ɏɔɛɚɔəɞɑəɝɔɎəɚɏɚ ɛɚɫɝɌ (ɜɔɝ. 6). ȹɌ Ⱦ2-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ Ɏɧɏɗɫɐɔɞ ɏɔɛɑ-

ɜɔəɞɑəɝɔɎəɧɘ, ɘɚɏɟɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨɝɫ 

Ɏəɟɞɜɑəəɔɑ ɛɑɜɑɏɚɜɚɐɖɔ, ɚɝɚɍɑəəɚ Ɏ ɖɜɟɛ-

əɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ. Ȼɜɔ ȸȼȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ əɑɜɌɎ-

əɚɘɑɜəɚɑ   ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ,   ɍɚɗɑɑ   ɎɧɜɌ- 

 

Рис. 5 а (Fig. 5 а) 

 

Рис. 5 б (Fig. 5 b) 

Рис. 5.      КТ орбит. a – аксиальный срез, режим мягкотканного окна, б – корональная рекон-

струкция, режим мягкотканного окна (собственное наблюдение). 

ȺɍɜɌɓɚɎɌəɔɑ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɝ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ, ɛɗɚɞəɚ ɛɜɔɗɑɏɌɪɥɑɑ ɖ ɓɜɔɞɑɗɨəɚɘɟ əɑɜɎɟ ɔ ɓɌɐəɑ-

ɘɟ ɛɚɗɪɝɟ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ. Ȼɚ ɝɞɌɞɔɣɑɝɖɔɘ ɔɓɚɍɜɌɒɑəɔɫɘ əɑɎɚɓɘɚɒəɚ ɚɛɜɑɐɑɗɔɞɨ ɏɜɌəɔɢɟ ɘɑɒɐɟ ɓɜɔ-

ɞɑɗɨəɧɘ əɑɜɎɚɘ ɔ ɚɍɜɌɓɚɎɌəɔɑɘ (ɝɞɜɑɗɖɌ).    

Fig. 5.   CT of orbits. a – axial slice, soft tissue window mode, b – coronal reconstruction, soft tissue 

window mode (author’s case). 

In the left orbi t there is a round mass with clear contours, tightly adjacent to the optic nerve and the posteri-

or pole of the eyeball. From static images it is impossible to determine the boundary between the optic nerve 

and the mass (arrow).  
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Рис. 6 а (Fig. 6 а) 

 

Рис. 6 б (Fig. 6 b) 

Рис. 6.   МРТ орбит. a – T2-взвешенное изображение, аксиальная плоскость, б – T1-взвешенное 

изображение с подавлением сигнала от жировой ткани, с введением контрастного препа-

рата, аксиальная плоскость.  

Ȯ ɜɑɞɜɚɍɟɗɨɍɌɜəɚɘ ɚɞɐɑɗɑ ɗɑɎɚɕ ɚɜɍɔɞɧ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑ, ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɝ 

ɏɑɞɑɜɚɏɑəəɧɘ ɝɔɏəɌɗɚɘ əɌ T2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ, ɔəɞɑəɝɔɎəɚ əɌɖɌɛɗɔɎɌɪɥɑɑ ɖɚəɞɜɌɝɞəɧɕ 

ɛɜɑɛɌɜɌɞ (ɝɞɜɑɗɖɌ) [15]. 

Fig. 6.   MRI of orbits. a – T2-WI, axial plane, b – T1-WI, FatSat, CE, axial plane.  

In the retrobulbar region of the left orbit, there is a mass with clear, even contours, with a heterogeneous 

signal on T2 -WI and int ensively accumulating contrast agent (arrow) [15].  

 

Рис. 7 а (Fig. 7 а) 

 

Рис. 7 б (Fig. 7 b) 

 

Рис. 7 в (Fig. 7 с) 

Рис. 7.     фМСКТ орбит, a, б, в – корональная реконструкция, режим мягкотканного окна. 

ȯɜɌəɔɢɌ ɘɑɒɐɟ ɓɜɔɞɑɗɨəɧɘ əɑɜɎɚɘ ɔ ɚɍɜɌɓɚɎɌəɔɑɘ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɣɑɞɣɑ, ɣɑɘ ɛɜɔ ɝɞɌɞɔɣɑɝɖɚɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ (ɝɞɜɑɗɖɌ), (ɝɚɍɝɞɎɑəəɚɑ əɌɍɗɪɐɑəɔɑ). 

Fig. 7.     fMSCT of orbits, a, b, c – coronal reconstruction, soft tissue window mode. 

The border between the optic nerve and the mass is better visualized than in a static study (arrow), (authorõs 

case). 
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ɒɑəəɚɑ ɛɚ ɛɑɜɔɠɑɜɔɔ, ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɏɚɘɚ-

ɏɑəəɧɘ əɌɖɚɛɗɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌ-

ɞɌ əɌ ɛɚɝɞɖɚəɞɜɌɝɞəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ [9, 15]. 

ɀȸȽȶȾ ɐɚɛɚɗəɔɞɑɗɨəɚ ɛɚɓɎɚɗɫɑɞ ɚɢɑ-

əɔɞɨ ɎɓɌɔɘɚɚɞəɚɤɑəɔɑ ɚɍɜɌɓɚɎɌəɔɫ ɖ ɘɫɏ-

ɖɚɞɖɌəəɧɘ ɝɞɜɟɖɞɟɜɌɘ ɚɜɍɔɞɧ (ɜɔɝ. 7). ȾɌɖ 

ɖɌɖ ɖɌɎɑɜəɚɓəɌɫ ɏɑɘɌəɏɔɚɘɌ  ð ɚɍɜɌɓɚɎɌəɔɑ, 

əɑ ɔɝɡɚɐɫɥɑɑ ɔɓ ɘɧɤɢ ɔ əɑɜɎɌ, ɞɚ Ɏɚ Ɏɜɑɘɫ 

ɐɎɔɒɑəɔɫ ɏɗɌɓɌ ɏɜɌəɔɢɧ ɘɑɒɐɟ ɓɜɔɞɑɗɨəɧɘ 

əɑɜɎɚɘ, ɘɧɤɢɌɘɔ ɔ ɚɍɜɌɓɚɎɌəɔɑɘ ɍɟɐɟɞ 

ɛɜɚɝɗɑɒɔɎɌɞɨɝɫ ɣɑɞɣɑ, ɣɑɘ ɛɜɔ ɝɞɌɞɔɣɑɝɖɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ [13, 16].   

ȻɝɑɎɐɚɞɟɘɚɜ. 

ȻɝɑɎɐɚɞɟɘɚɜ ɚɜɍɔɞɧ (əɑɝɛɑɢɔɠɔɣɑɝɖɚɑ 

ɎɚɝɛɌɗɑəɔɑ ɚɜɍɔɞɧ) ɚɞəɚɝɔɞɝɫ ɖ ɔɐɔɚɛɌɞɔɣɑ-

ɝɖɔɘ ɓɌɍɚɗɑɎɌəɔɫɘ ɘɫɏɖɚɞɖɌəəɧɡ ɝɞɜɟɖɞɟɜ 

ɚɜɍɔɞɧ əɑɔɓɎɑɝɞəɚɕ ɛɜɔɜɚɐɧ, ɣɌɥɑ Ɏɝɑɏɚ 

ɫɎɗɫɑɞɝɫ ɐɔɌɏəɚɓɚɘ ɔɝɖɗɪɣɑəɔɫ. ȳɌɍɚɗɑɎɌ-

əɔɑ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɎɚɝɛɌɗɑəɔɑɘ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɚɜɍɔɞɧ ɝ ɗɔɘɠɚɢɔɞɌɜəɚɕ ɔəɠɔɗɨ-

ɞɜɌɢɔɑɕ ɔ ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɓɎɔɞɔɑɘ ɠɔɍɜɚɓɌ 

ɚɜɍɔɞɌɗɨəɚɕ ɖɗɑɞɣɌɞɖɔ ɔ ɘɧɤɢ. Ȯ ɝɞɜɟɖɞɟɜɑ 

ɍɚɗɑɓəɑɕ ɚɜɍɔɞɧ ɛɝɑɎɐɚɞɟɘɚɜ ɚɜɍɔɞɧ ɓɌəɔ-

ɘɌɑɞ 3 ɘɑɝɞɚ ɛɚɝɗɑ ɩəɐɚɖɜɔəəɚɕ ɚɠɞɌɗɨɘɚ-

ɛɌɞɔɔ ɔ ɗɔɘɠɚɘɧ ɚɜɍɔɞɧ [1, 2, 17]. ɃɌɝɞɚɞɌ 

ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɛɚ ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɌɎɞɚ-

ɜɚɎ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 6,3% ɐɚ 23,2% ɚɞ Ɏɝɑɕ ɚɜ-

ɍɔɞɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ 

ɩɞɔɚɗɚɏɔɫ ɛɝɑɎɐɚɞɟɘɚɜɌ ɚɝɞɌɑɞɝɫ əɑɔɓɎɑɝɞ-

əɚɕ. ȹɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ ɝɎɫɓɧɎɌɪɞ Ɏɚɓəɔɖ-

əɚɎɑəɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɝ ɚɝɞɜɧɘ ɔ/ɔɗɔ ɡɜɚəɔ-

ɣɑɝɖɔɘ ɎɚɝɛɌɗɑəɔɑɘ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ. 

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɍɚɗɨɤɔəɝɞɎɚ ɟɣɬəɧɡ ɛɜɔ-

ɐɑɜɒɔɎɌɑɞɝɫ Ɏɑɜɝɔɔ ɚɍ Ɍɟɞɚɔɘɘɟəəɚɕ ɛɜɔ-

ɜɚɐɑ ɓɌɍɚɗɑɎɌəɔɫ [9, 14]. Ȯ ɖɌɣɑɝɞɎɑ ɛɜɚɎɚ-

ɢɔɜɟɪɥɔɡ ɠɌɖɞɚɜɚɎ ɘɚɏɟɞ ɎɧɝɞɟɛɌɞɨ ɔə-

ɠɑɖɢɔɚəəɧɑ ɓɌɍɚɗɑɎɌəɔɫ, Ɏ ɣɌɝɞəɚɝɞɔ 

ɝɞɜɑɛɞɚɖɚɖɖɚɎɧɕ ɠɌɜɔəɏɔɞ, ɚɝɞɜɧɑ ɜɑɝɛɔ-

ɜɌɞɚɜəɧɑ Ɏɔɜɟɝəɧɑ ɔəɠɑɖɢɔɔ (ȺȼȮȴ), ɍɚɜ-

ɜɑɗɔɚɓ. Ȭ ɞɌɖɒɑ ɔɓɎɑɝɞəɚ, ɣɞɚ ɎɚɝɛɌɗɑəɔɑ 

ɚɜɍɔɞɧ ɜɌɓɎɔɎɌɑɞɝɫ ɛɜɔ ɜɫɐɑ ɜɑɎɘɌɞɔɣɑɝɖɔɡ 

ɓɌɍɚɗɑɎɌəɔɕ: ɜɑɎɘɌɞɚɔɐəɧɕ Ɍɜɞɜɔɞ, ɝɔɝɞɑɘ-

əɌɫ ɖɜɌɝəɌɫ ɎɚɗɣɌəɖɌ, ɍɚɗɑɓəɨ ȶɜɚəɌ [9, 17]. 

Ȼɚ ɗɚɖɌɗɔɓɌɢɔɔ ɛɝɑɎɐɚɞɟɘɚɜ ɣɌɥɑ Ɏɝɑɏɚ ɚɐ-

əɚɝɞɚɜɚəəɔɕ, Ɏ 25% ɝɗɟɣɌɑɎ ð ɐɎɟɝɞɚɜɚəəɔɕ. 

ȶɗɌɝɝɔɠɔɢɔɜɟɑɞɝɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɜɌ-

ɒɑəəɚɕ ɓɚəɧ əɌ: ɘɔɚɓɔɞ (ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɑ 

ɘɧɤɢɧ), ɐɌɖɜɔɚɌɐɑəɔɞ (ɝɗɑɓəɌɫ ɒɑɗɑɓɌ), ɛɑ-

ɜɑɐəɔɕ (ɏɗɌɓəɚɑ ɫɍɗɚɖɚ, ɜɑɞɜɚɍɟɗɨɍɌɜəɧɑ 

ɝɞɜɟɖɞɟɜɧ ɚɜɍɔɞɧ), ɐɔɠɠɟɓəɧɕ (ɘɟɗɨɞɔɠɚ-

ɖɌɗɨəɧɕ Ɏəɟɞɜɔ/Ɏəɑ ɘɧɤɑɣəɚɏɚ ɖɚəɟɝɌ), 

ɌɛɔɖɌɗɨəɧɕ (ɎɑɜɡɟɤɖɌ ɚɜɍɔɞɧ, ɜɌɝɛɜɚɝɞɜɌ-

əɑəɔɑ Ɏ ɣɑɜɑɛ), ɞɌɖɒɑ ɎɝɞɜɑɣɌɪɞɝɫ ɞɌɖɔɑ ɎɌ-

ɜɔɌəɞɧ ɓɌɍɚɗɑɎɌəɔɫ, ɖɌɖ Tolosa-Hunt, ɝɖɗɑ-

ɜɚɓɔɜɟɪɥɔɕ, IgG4-ɌɝɝɚɢɔɔɜɚɎɌəəɚɑ ɓɌɍɚɗɑ-

ɎɌəɔɑ [18].  

ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɛɝɑɎɐɚɞɟɘɚɜɚɓ-

əɚɏɚ ɎɚɝɛɌɗɑəɔɫ ɘəɚɏɚɚɍɜɌɓəɌ ɔ ɣɌɝɞɚ ɘɚɒɑɞ 

 

Рис. 8 а (Fig. 8 а) 

 

Рис. 8 б (Fig. 8 b) 

Рис. 8.       КТ орбит. a – корональная реконструкция, режим мягкотканного окна, б – аксиаль-

ный срез, режим мягкотканного окна, (собственное наблюдение). 

Ȯ ɓɌɐəɑ-ɘɑɐɔɌɗɨəɚɘ ɚɞɐɑɗɑ ɗɑɎɚɕ ɚɜɍɔɞɧ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɘɫɏɖɚɞɖɌəɚɑ ɝɚɐɑɜɒɔɘɚɑ ɝ əɑɣɑɞɖɔɘɔ, əɑ-

ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ. Ȼɜɔ ɝɞɌɞɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɏɜɌəɔɢɧ ɘɑɒɐɟ ɝɚɐɑɜɒɔɘɧɘ ɔ ɓɜɔɞɑɗɨəɧɘ əɑ-

ɜɎɚɘ, ɘɑɐɔɌɗɨəɚɕ ɔ Ɏɑɜɡəɑɕ ɛɜɫɘɧɘɔ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɘɔ ɘɧɤɢɌɘɔ ɚɞɝɟɞɝɞɎɟɪɞ (ɝɞɜɑɗɖɌ).  

Fig. 8.    CT of orbits. a – coronal reconstruction, soft tissue window mode, b – axial section, soft tissue 

window mode, (author’s case). 

In the posterior medial section of the left orbit, there is a soft tissue contents with uneven contours. In a stat-

ic study, there are no boundaries between the patholo gical process and the optic nerve, the medial and supe-

rior rectus oculomotor muscles (arrow).  
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ɔɘɔɞɔɜɚɎɌɞɨ ɓɗɚɖɌɣɑɝɞɎɑəəɚɑ əɚɎɚɚɍɜɌɓɚɎɌ-

əɔɑ, ɣɞɚ ɚɍɟɝɗɌɎɗɔɎɌɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɜɚ-

Ɏɑɐɑəɔɫ ɛɚɗəɚɢɑəəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ. ȳɌɍɚɗɑɎɌəɔɑ, ɖɌɖ ɛɜɌɎɔɗɚ, 

əɌɣɔəɌɑɞɝɫ ɚɝɞɜɚ: ɎəɑɓɌɛəɚ ɛɚɫɎɗɫɑɞɝɫ ɚɞɑɖ, 

ɛɚɖɜɌɝəɑəɔɑ Ɏɑɖ, ɍɚɗɔ Ɏ ɚɜɍɔɞɑ ɔ ɚɍɗɌɝɞɔ 

ɗɍɌ, ɩɖɓɚɠɞɌɗɨɘ, ɡɑɘɚɓ ɖɚəɦɪəɖɞɔɎɧ [14, 

17]. Ƚɖɗɑɜɚɓ ɚɜɍɔɞɧ ɫɎɗɫɑɞɝɫ ɓɌɎɑɜɤɌɪɥɑɕ 

ɝɞɌɐɔɑɕ Ɏɝɑɡ ɖɗɔəɔɣɑɝɖɔɡ ɠɚɜɘ ɛɜɚɐɟɖɞɔɎ-

əɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɜɌɓɎɔɎɌɑɞɝɫ ɟ ɖɌɒɐɚɏɚ Ɏɞɚ-

ɜɚɏɚ ɍɚɗɨəɚɏɚ ɝ ɛɝɑɎɐɚɞɟɘɚɜɚɘ, ɖɚɞɚɜɧɕ 

ɝɞɜɌɐɌɑɞ ɓɌɍɚɗɑɎɌəɔɑɘ ɍɚɗɨɤɑ 1 ɏɚɐɌ [9, 17, 

18].  

Ȼɜɔ ȶȾ ɚɞɘɑɣɌɑɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ 

ɘɫɏɖɚɞɖɌəəɚɑ ɝɚɐɑɜɒɔɘɚɑ Ɏ ɚɜɍɔɞɑ, ɛɚɎɧ-

ɤɑəɔɑ ɚɍɦɬɘɌ ɛɚɜɌɒɬəəɧɡ ɞɖɌəɑɕ, Ɏ ɣɌɝɞəɚ-

ɝɞɔ, ɟɎɑɗɔɣɑəɔɑ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ ɘɧɤɢ, 

ɟɞɚɗɥɑəɔɑ ɝɖɗɑɜɧ, ɝɗɑɓəɚɕ ɒɑɗɑɓɧ (ɜɔɝ. 8). 

Ȼɜɔ ɎɎɑɐɑəɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɚɛɜɑ-

ɐɑɗɫɑɞɝɫ ɟɘɑɜɑəəɚɑ ɐɔɠɠɟɓəɚɑ əɑɚɐəɚɜɚɐ-

əɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɛɚɜɌɒɑəəɧɡ ɝɞɜɟɖ-

ɞɟɜ. ȴɓɜɑɐɖɌ ɛɝɑɎɐɚɞɟɘɚɜ ɎɧɓɧɎɌɑɞ ɛɑɜɑ-

ɝɞɜɚɕɖɟ ɔɗɔ ɩɜɚɓɔɎəɧɑ ɔɓɘɑəɑəɔɫ ɖɚɝɞəɚɕ 

ɞɖɌəɔ [9, 18].  

Ȼɜɔ ȸȼȾ ɛɚɜɌɒɑəəɧɑ ɞɖɌəɔ ɏɔɛɚɔə-

ɞɑəɝɔɎəɧ ɔ ɝɖɗɑɜɚɓɔɜɚɎɌəɧ əɌ T1-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ, əɌ T2-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɝ ɛɚɐɌɎɗɑəɔɑɘ 

ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ 

ɝɟɍɝɞɜɌɞ ɔɓɚ- ɔɗɔ ɝɗɑɏɖɌ ɏɔɛɑɜɔəɞɑəɝɔɎɑə ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɘɧɤɢɌɘɔ (ɜɔɝ. 9). ȹɑɍɗɌɏɚɛɜɔ-

ɞɫəɧɘ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ ɛɜɔɓəɌɖɚɘ ɫɎɗɫɑɞɝɫ 

ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ ɛɚɜɌɒɑəəɧɡ ɞɖɌ-

əɑɕ əɌ T2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɝ ɛɚ-

ɐɌɎɗɑəɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɔɓ-ɓɌ 

ɖɗɑɞɚɣəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɔ ɠɔɍɜɚɓɌ, ɞɌɖɔɑ 

ɔɓɘɑəɑəɔɫ ɓɌɣɌɝɞɟɪ ɞɜɟɐəɚ ɛɚɐɐɌɪɞɝɫ ɗɑɣɑ-

əɔɪ ɔ ɫɎɗɫɪɞɝɫ ɡɌɜɌɖɞɑɜəɧɘ ɛɜɔɓəɌɖɚɘ 

IgG4-ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ. Ȼɜɔ 

ɎəɟɞɜɔɎɑəəɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ ɚɛɜɑɐɑɗɫ-

ɑɞɝɫ ɟɘɑɜɑəəɚɑ/ɎɧɜɌɒɑəəɚɑ ɐɔɠɠɟɓəɚɑ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɛɚɜɌɒɑəəɧɡ ɞɖɌəɑɕ [9, 17 

- 19].  

Ȼɜɔ ɠȸȽȶȾ ɘɚɒəɚ ɛɚɗɟɣɔɞɨ ɐɚɛɚɗəɔ-

ɞɑɗɨəɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ 

ɐɎɔɒɑəɔɔ ɔ ɎɓɌɔɘɚɝɎɫɓɔ ɘɫɏɖɚɞɖɌəəɧɡ 

ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ ɘɑɒɐɟ ɝɚɍɚɕ, Ɍ ɞɌɖɒɑ ɝ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɘ ɛɜɚɢɑɝɝɚɘ (ɜɔɝ. 10). Ȼɚɩɞɚɘɟ 

ɔɓɟɣɑəɔɑ ɠȸȽȶȾ-ɖɜɔɞɑɜɔɑɎ ɛɜɔ ɛɝɑɎɐɚɞɟ-

ɘɚɜɑ ɚɜɍɔɞɧ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɛɑɜɝɛɑɖɞɔɎəɧɘ 

əɌɛɜɌɎɗɑəɔɑɘ [13, 16, 18, 20]. 

ȳɌɖɗɪɣɑəɔɑ. 

ȸɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɏɜɌɪɞ 

ɖɜɌɕəɑ ɎɌɒəɟɪ ɜɚɗɨ Ɏ  ɐɔɌɏəɚɝɞɔɖɑ ɔ ɚɢɑəɖɑ  

 

Рис. 9 а (Fig. 9 а) 

 

Рис. 9 б (Fig. 9 b) 

Рис. 9.      МРТ орбит. a – T2-взвешенное изображение, аксиальная плоскость, б – T1-взвешенное 

изображение с подавлением сигнала от жировой ткани, с введением контрастного препара-

та, аксиальная плоскость.  

Ȯ ɜɑɞɜɚɍɟɗɨɍɌɜəɚɘ ɚɞɐɑɗɑ ɛɜɌɎɚɕ ɚɜɍɔɞɧ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ ɝɚɐɑɜɒɔɘɚɑ, ɔəɞɑəɝɔɎəɚ əɌɖɌɛ-

ɗɔɎɌɪɥɑɑ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ. ȻɜɌɎɚɝɞɚɜɚəəɔɕ ɩɖɓɚɠɞɌɗɨɘ (ɝɞɜɑɗɖɌ) [9].   

Fig. 9.   MRI of orbits. a – T2-WI, axial plane, b – T1-WI, FatSat, CE, axial plane. 

In the retrobulbar section of the right orbit, pathological contentisdetermined, intensively accumulating con-

trast agent. Right -sided exophthalmos is visible (arrow) [9].   
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ɚɜɍɔɞɌɗɨəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ, ɐɚɛɚɗəɫɫ ɜɑ-

ɓɟɗɨɞɌɞɧ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɔ ɖɗɔəɔɣɑɝɖɔɡ 

ɚɠɞɌɗɨɘɚɗɚɏɔɣɑɝɖɔɡ ɚɍɝɗɑɐɚɎɌəɔɕ. ȶɚɘ-

ɛɗɑɖɝəɧɕ ɛɚɐɡɚɐ ɖ ɚɢɑəɖɑ ɓɌɍɚɗɑɎɌəɔɕ ɚɜ-

ɍɔɞɧ ɝ ɟɣɑɞɚɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɚɍɗɑɏɣɌɑɞ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɓɌɐɌɣɟ ɐɗɫ ɩɞɚɕ ɝɗɚɒəɚɕ 

ɏɜɟɛɛɧ ɓɌɍɚɗɑɎɌəɔɕ. Ⱦɚɣəɧɑ ɚɛɔɝɌəɔɫ ɗɚɖɌ-

ɗɔɓɌɢɔɔ ɛɚɜɌɒɑəɔɫ, ɎɚɎɗɑɣɑəəɧɡ ɚɞɐɑɗɚɎ 

ɚɜɍɔɞɧ, ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ əɌ Ɏɑɜɡɟɤɖɟ ɚɜɍɔ-

ɞɧ ɔɗɔ Ɏɐɚɗɨ ɛɑɜɔəɑɎɜɌɗɨəɧɡ ɛɟɞɑɕ ɔ ɝɎɫ-

ɓɌəəɧɡ ɝ əɔɘɔ Ɏəɟɞɜɔɣɑɜɑɛəɧɡ ɌəɚɘɌɗɔɕ 

ɛɜɑɐɚɝɞɌɎɗɫɪɞ ɔəɠɚɜɘɌɢɔɪ, Ɏɧɡɚɐɫɥɟɪ ɓɌ 

ɜɌɘɖɔ ɞɚɏɚ, ɣɞɚ ɘɚɒəɚ ɟɎɔɐɑɞɨ ɛɜɔ ɚɠɞɌɗɨ-

ɘɚɝɖɚɛɔɔ, ɞɑɘ ɝɌɘɧɘ ɝɛɚɝɚɍɝɞɎɟɪɞ Ɏɧɍɚɜɟ 

əɌɔɍɚɗɑɑ ɚɛɞɔɘɌɗɨəɚɕ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɛɌ-

ɢɔɑəɞɌ. 

 ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɫɎɗɫ-

ɪɞɝɫ ɘɑɞɚɐɌɘɔ ɎɧɍɚɜɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɕ ɚɜɍɔɞɧ, ɚɐəɌɖɚ ɠɟəɖɢɔɚəɌɗɨ-

əɌɫ ȸȽȶȾ ɫɎɗɫɑɞɝɫ əɚɎɧɘ ɛɑɜɝɛɑɖɞɔɎəɧɘ 

ɘɑɞɚɐɚɘ Ɏ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɐɌəəɚɕ 

ɛɌɞɚɗɚɏɔɑɕ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɛɚɝɞɌəɚɎɖɌ 

ɐɔɌɏəɚɓɌ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɚɜɍɔɞɧ ɞɜɑɍɟɑɞ 

ɖɚɘɛɗɑɖɝəɚɏɚ ɖɗɔəɔɖɚ-ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌ-

əɔɫ, ɠȸȽȶȾ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɞɚɣəɟɪ ɔə-

ɠɚɜɘɌɢɔɪ ɚ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫɡ ɘɑɒɐɟ ɚɍɜɌ-

ɓɚɎɌəɔɑɘ ɔ ɝɞɜɟɖɞɟɜɌɘɔ ɚɜɍɔɞɧ. Ⱥɞɗɔɣɔ-

ɞɑɗɨəɚɕ ɚɝɚɍɑəəɚɝɞɨɪ ɠȸȽȶȾ ɫɎɗɫɑɞɝɫ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɚɢɑəɖɔ ɐɎɔɒɑəɔɕ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ 

Ɏɚ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ, ɍɗɌɏɚɐɌɜɫ ɩɞɚɘɟ ɛɚ-

ɫɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɑəɔɫ ɐɚɛɚɗəɔ-

ɞɑɗɨəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ ɚ 

ɎɓɌɔɘɚɚɞəɚɤɑəɔɫɡ ɖɚɝɞəɧɡ ɔ ɘɫɏɖɚɞɖɌəɧɡ 

ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ Ɏ ɜɌɘɖɌɡ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɘɚəɔɞɚɜɔəɏɌ ɐɌəəɚɕ 

ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ.     

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɎɧɛɚɗəɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌɢɔɔ 

ȯɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɛɜɔ ɛɚɐɐɑɜɒɖɑ Ȯɑɐɟ-

ɥɑɕ əɌɟɣəɚɕ ɤɖɚɗɧ ȹɄ-599.2022. 3 çȹɑɔə-

ɎɌɓɔɎəɧɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ ɗɟɣɑ-

Ɏɚɕ ɘɑɐɔɢɔəɧ Ɏ ɝɖɜɔəɔəɏɑ, ɜɌəəɑɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ, ɘɚəɔɞɚɜɔəɏɑ ɗɑɣɑəɔɫ ɔ ɖɚəɞɜɚɗɑ ɜɑɌ-

ɍɔɗɔɞɌɢɔɔ ɝɚɢɔɌɗɨəɚ ɓəɌɣɔɘɧɡ ɓɌɍɚɗɑɎɌ-

əɔɕè (ȼɟɖɚɎɚɐɔɞɑɗɨ ȹ.Ƚ. ȽɑɜɚɎɌ). ȬɎɞɚɜɧ 

ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɖɚə-

ɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.  

Funding source.  

The work is presented as part of the im-

plementation grant of the President of Russian 

Federation for supporting the leading scientific 

school ȹɄ-599.2022.3 òNon-invasive function-

al radiological technolo gies in screening, early 

diagnostics and treatment and rehabilitation 

follow -up of socially significant diseasesó (the 

leader ð N.S. Serova).  

 

Рис. 10 а (Fig. 10 а) 

 

Рис. 10 б (Fig. 10 b) 

Рис. 10.    а – МСКТ, орбиты, корональная реконструкция, статическое исследование, б – 

фМСКТ, орбиты, корональная реконструкция, функциональное исследование, (собственное 

наблюдение).   

ȶɚəɞɟɜɧ ɗɑɎɚɏɚ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ ɍɚɗɑɑ ɣɑɞɖɚ ɛɜɔ ɠɟəɖɢɔɚəɌɗɨəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, 

ɣɑɘ ɛɜɔ ɝɞɌɞɔɣɑɝɖɚɕ ȶȾ.   

Fig. 10.    a – MSCT, orbits, coronal reconstruction, static study, b – fMSCT, orbits, coronal reconstruc-

tion, functional study, (author’s case).  

The contours of the left optic nerve can be seen more clearly on functional examination than on static CT.  
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ВОЗМОЖНОСТИ МЕТОДА ДИФФУЗИОННО-ТЕНЗОРНОЙ МРТ В ДИНАМИЧЕСКОЙ 

ОЦЕНКЕ ИШЕМИЧЕСКОГО ИНСУЛЬТА 

 

Дятлова А.А.1,2, Станкевич Ю.А.1,2, Богомякова О.Б.1,2,  

Василькив Л.В.1,2, Тулупов А.А1,2. 
 

1 - ɀȯȭȿȹ ɔəɝɞɔɞɟɞ ȸɑɒɐɟəɌɜɚɐəɧɕ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɕ ɢɑəɞɜ Ƚɔɍɔɜɝɖɚɏɚ Ⱥɞɐɑɗɑəɔɫ ȼɚɝɝɔɕɝɖɚɕ ȬɖɌɐɑɘɔɔ ȹɌɟɖ.  

ɏ. ȹɚɎɚɝɔɍɔɜɝɖ, ȼɚɝɝɔɫ. 

2 - ȹɚɎɚɝɔɍɔɜɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɟəɔɎɑɜɝɔɞɑɞ. ɏ. ȹɚɎɚɝɔɍɔɜɝɖ, ȼɚɝɝɔɫ 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  ȴɓɟɣɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɐɔɠɠɟɓɔɚəəɚ-ɞɑəɓɚɜəɚɕ ȸȼȾ Ɏ ɐɔəɌɘɔɣɑ-

ɝɖɚɕ ɚɢɑəɖɑ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȹɌ ȸȼ-ɞɚɘɚɏɜɌɠɑ 3Ⱦ ɛɜɚɎɑɐɑəɚ ɞɜɬɡɖɜɌɞəɚɑ ɐɔəɌɘɔɣɑɝɖɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ 14-ɞɔ ɛɌɢɔɑəɞɚɎ əɌ 1-3 ɝɟɞɖɔ, əɌ 7-10 ɝɟɞɖɔ ɔ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ 

ɖɗɔəɔɣɑɝɖɚɕ ɘɌəɔɠɑɝɞɌɢɔɔ ɚɝɞɜɚɏɚ əɌɜɟɤɑəɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. ȴɝɝɗɑɐɚ-

ɎɌəɔɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏɧɛɚɗəɑəɚ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɟɞɔəəɚɏɚ ɛɜɚɞɚɖɚɗɌ ɔ ɐɚɛɚɗəɑəɚ ɘɑɞɚɐɔ-

ɖɚɕ ɐɔɠɠɟɓɔɚəəɚ-ɞɑəɓɚɜəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ (DTI) Ɏ ɓɚəɑ ɗɚɖɌɗɔɓɌɢɔɔ ɔɤɑɘɔɔ. Ȼɚɝɞɛɜɚɢɑɝɝɔəɏ 

Ɏɧɛɚɗəɫɗɝɫ Ɏ ɛɜɚɏɜɌɘɘəɚɘ ɚɍɑɝɛɑɣɑəɔɔ DSIStudio, ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɐɌəəɧɑ ɌəɌɗɔɓɔɜɚɎɌɗɔɝɨ  

əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɘɔ ɘɑɞɚɐɌɘɔ ɝɞɌɞɔɝɞɔɖɔ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəɔɫ DTI ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɓəɌɣɑ-

əɔɫ ɛɗɚɞəɚɝɞɔ əɑɜɎəɧɡ ɛɟɣɖɚɎ, ɠɜɌɖɢɔɚəəɚɕ Ɍəɔɓɚɞɜɚɛɔɔ, ɌɖɝɔɌɗɨəɚɕ, ɜɌɐɔɌɗɨəɚɕ, ɝɜɑɐəɑɕ ɔ 

ɔɓɚɞɜɚɛəɚɕ ɐɔɠɠɟɓɔɔ Ɏ ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ ɔ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɚɞɐɑɗɌɡ.Ȯ ɞɑɣɑəɔɑ ɞɜɬɡ ɘɑɝɫɢɑɎ ɛɚ-

ɝɗɑ ɔəɝɟɗɨɞɌ əɌɍɗɪɐɌɗɚɝɨ ɐɚɝɞɚɎɑɜəɚɑ ɝəɔɒɑəɔɑ ɛɗɚɞəɚɝɞɔ əɑɜɎəɧɡ ɛɟɣɖɚɎ Ɏ ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ 

ɔ ɟɎɑɗɔɣɑəɔɑ ɛɗɚɞəɚɝɞɔ ɛɟɣɖɚɎ Ɏ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ; ɐɚɝɞɚɎɑɜəɚɑ ɝəɔɒɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ 

ɠɜɌɖɢɔɚəəɚɕ Ɍəɔɓɚɞɜɚɛɔɔ ɔ ɐɚɝɞɚɎɑɜəɚɑ ɟɎɑɗɔɣɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɚɎ ɌɖɝɔɌɗɨəɚɕ, ɜɌɐɔɌɗɨəɚɕ, 

ɝɜɑɐəɑɕ ɐɔɠɠɟɓɔɔ ɔ ɖɚɘɛɚəɑəɞɌ ɔɓɚɞɜɚɛəɚɕ ɐɔɠɠɟɓɔɔ, ɛɚɗɟɣɑəəɚɏɚ ɔɓ ɌəɌɗɔɓɌ GQI, ɖɌɖ Ɏ 

ɚɣɌɏɑ ɔɤɑɘɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ, ɞɌɖ ɔ Ɏ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ. 

Ⱥɍɝɟɒɐɑəɔɑ. ȼɌɓəɚəɌɛɜɌɎɗɑəəɚɑ ɔɓɘɑəɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɗɚɞəɚɝɞɔ əɑɜɎəɧɡ ɛɟɣɖɚɎ ɝ 

ɛɜɑɚɍɗɌɐɌəɔɑɘ ɝɖɚɜɚɝɞɔ əɑɕɜɚɜɑɏɑəɑɜɌɢɔɔ ɞɜɌɖɞɚɎ əɌɐ ɝɖɚɜɚɝɞɨɪ ɛɜɚɢɑɝɝɌ əɑɕɜɚɐɑɏɑəɑɜɌɢɔɔ 

əɌ 60%. Ⱦɑəɐɑəɢɔɔ ɝəɔɒɑəɔɫ ɠɜɌɖɢɔɚəəɚɕ Ɍəɔɓɚɞɜɚɛɔɔ ɔ ɟɎɑɗɔɣɑəɔɫ ɝɜɑɐəɑɕ ɐɔɠɠɟɓɔɔ Ɏ 

ɚɣɌɏɑ ɔɤɑɘɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɜɌɓɜɑɤɑəɔɔ ɚɞɬɖɌ ɔ ɝɖɗɚəəɚɝɞɔ ɝɜɑɐɧ ɘɚɓ-

ɏɚɎɚɕ ɞɖɌəɔ ɖ ɔɓɚɞɜɚɛɔɔ Ɏ ɐɔəɌɘɔɖɑ. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɚɗɟɣɑəəɧɑ ɓəɌɣɑəɔɫ ɛɗɚɞəɚɝɞɔ əɑɜɎəɧɡ ɛɟɣɖɚɎ, ɠɜɌɖɢɔɚəəɚɕ Ɍəɔɓɚɞɜɚ-

ɛɔɔ, ɌɖɝɔɌɗɨəɚɕ, ɜɌɐɔɌɗɨəɚɕ, ɝɜɑɐəɑɕ ɔ ɔɓɚɞɜɚɛəɚɕ ɐɔɠɠɟɓɔɔ ɛɚɓɎɚɗɫɪɞ ɛɜɑɐɛɚɗɚɒɔɞɨ ɘɚɜ-

ɠɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɞɖɌəɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɟɣɑɞɚɘ Ɏəɟɞɜɔ- ɔ Ɏəɑɖɗɑɞɚɣəɧɡ ɖɚɘɛɌɜɞɘɑə-

ɞɚɎ. ȰɔəɌɘɔɖɌ ɔɓɘɑəɑəɔɕ Ɏɚ Ɏɜɑɘɑəɔ ɎɧɍɜɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɘɑɡɌəɔɓɘɧ 

ɝɞɜɟɖɞɟɜəɚɕ ɜɑɚɜɏɌəɔɓɌɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɜɌəəɑɘ ɛɚɝɞɔəɝɟɗɨɞəɚɘ ɛɑɜɔɚɐɑ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɐɔɠɠɟɓɔɚəəɚ-ɞɑəɓɚɜəɌɫ ɎɔɓɟɌɗɔ-

ɓɌɢɔɫ, ɔɤɑɘɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ. 
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POSSIBILITIES OF DIFFUSION TENSOR IMAGING IN THE DYNAMIC ASSESSMENT  

OF AN ISCHEMIC STROKE 

 

Dyatlova A.A.1,2, Stankevich Y.A.1,2, Bogomyakova O.B.1,2, Vasilkiv L.V.1,2, Tulupov A.A.1,2 

 
1 - International Tomography Center, Siberian Branch of the Russian Academy of Sciences  

2 - Novosibirsk State University. Novosibirsk, Russia . 

 

urpose.  To study the possibilities of diffusion tensor imag ing in the dynamic assessment of 

an ischemic stroke.  

Material and methods.  A three -time MRI examination of 14 patients was performed: on 1 -3 

days, on 7 -10 days and after 3 -4 months after the manifestation of symptoms. Brain exam-

inations were carried out on  a 3T MRI scanner using a routine protocol and supplemented by diffu-

sion tensor imaging in the area of ischemia. Postprocessing of DTI sequence data was performed us-

ing the DSI Studio software package.  

Results.  Within three months after the stroke, there was a significant decrease in the density 

of nerve bundles in the lesion and an increase in the density of bundles in the perifocal region; a sig-

nificant decrease in fractional anisotropy and a significant increase in the coefficients of axial, radial, 

average diffusivity and the isotropic diffusion component derives from GQI analysis  both in the focus 

of the ischemic lesion and in the perifocal region.  

Discussion.  The multidirectional changes in the density of nerve bundles with a predomi-

nance of the rate of neurore  generation of the tracts over the rate of the process of neurodegeneration 

by 60%. Trends in the decrease in fractional anisotropy and increase in the mean diffusivity in the 

focus of ischemic lesion indicate the resolution of edema and the tend ency of the environment of the 

brain tissue to isotropy in dynamics.  

Conclusions.  The obtained changes in the values of the density of nerve bundles, fractional 

anisotropy, axial, radial, average and isotropic diffusion suggest morphological changes in the  brain 

tissue, also characterize the mechanisms of structural reorganization of the brain in the early post -

stroke period.  
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ɝɚɎɜɑɘɑəəɚɘ ɘɔɜɑ ɚɝɞɜɚɑ əɌɜɟɤɑ-

əɔɑ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ (ɔə-

ɝɟɗɨɞ) ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ ɛɜɔɣɔəɚɕ 

ɔəɎɌɗɔɐɔɓɌɢɔɔ ɔ Ɏɞɚɜɚɕ ɛɚ ɓəɌɣɔ-

ɘɚɝɞɔ ɛɜɔɣɔəɚɕ ɝɘɑɜɞɔ [1]. Ȯ 

ɝɞɜɟɖɞɟɜɑ ɔəɝɟɗɨɞɚɎ 75-80% ɓɌəɔɘɌɪɞ ɔɤɑ-

ɘɔɣɑɝɖɔɑ ɔəɝɟɗɨɞɧ [2]. Ȱɚ 84-87% ɍɚɗɨəɧɡ 

ɟɘɔɜɌɪɞ ɔɗɔ ɔəɎɌɗɔɐɔɓɔɜɟɪɞɝɫ, ɔ Ɏɝɑɏɚ 10-

13% ɛɌɢɔɑəɞɚɎ ɎɧɓɐɚɜɌɎɗɔɎɌɪɞ ɔ ɎɚɓɎɜɌ-

ɥɌɪɞɝɫ ɖ əɚɜɘɌɗɨəɚɕ ɒɔɓəɔ. Ƚɜɑɐɔ Ɏɧ-

ɒɔɎɤɔɡ ɍɚɗɨəɧɡ ɟ 50% ɜɌɓɎɔɎɌɑɞɝɫ ɛɚɎɞɚɜ-

əɧɕ ɔəɝɟɗɨɞ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐɟɪɥɔɡ 5 ɗɑɞ 

ɒɔɓəɔ [3]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɔɤɑɘɔɣɑɝɖɔɕ ɔə-

ɝɟɗɨɞ ɫɎɗɫɑɞɝɫ ɎɌɒəɑɕɤɑɕ ɘɑɐɔɖɚ-

ɝɚɢɔɌɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȼȾ) ð ɩɞɚ əɑɔəɎɌɓɔɎəɧɕ ɘɑɞɚɐ, ɖɚɞɚɜɧɕ 

ɘɚɒɑɞ ɛɜɑɐɚɝɞɌɎɔɞɨ ɔɝɣɑɜɛɧɎɌɪɥɟɪ ɔə-

ɠɚɜɘɌɢɔɪ ɚ ɝɞɜɟɖɞɟɜəɧɡ, ɠɟəɖɢɔɚəɌɗɨəɧɡ 

ɔ ɘɑɞɌɍɚɗɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɫɡ ɞɖɌəɔ ɘɚɓɏɌ 

[4]. Ȱɚɝɞɔɒɑəɔɫ Ɏ ɚɍɗɌɝɞɔ ȸȼȾ əɑɕɜɚɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɚɍɑɝɛɑɣɔɎɌɪɞ ɝɎɚɑɎɜɑɘɑəəɟɪ ɔ 

ɌɐɑɖɎɌɞəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɛɚɜɌɒɑəɔɫ, ɝɛɚɝɚɍ-

ɝɞɎɟɪɞ Ɏɧɍɚɜɟ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɔ ɜɑɌɍɔɗɔ-

ɞɌɢɔɔ ɔ ɞɑɘ ɝɌɘɧɘ ɟɗɟɣɤɌɪɞ ɛɜɚɏəɚɓ ɓɌɍɚ-

ɗɑɎɌəɔɫ [5]. ȭɗɌɏɚɐɌɜɫ ɜɌɓɎɔɞɔɪ əɚɎɧɡ ɞɑɡ-

əɚɗɚɏɔɕ, Ɏ ɝɠɑɜɑ ȸȼȾ ɛɚɫɎɔɗɔɝɨ ɞɌɖɔɑ ɘɑɞɚ-

ɐɔɖɔ, ɖɌɖ ɐɔɠɠɟɓɔɚəəɚ-ɞɑəɓɚɜəɌɫ ɎɔɓɟɌɗɔ-

ɓɌɢɔɫ (DTI). ɉɞɚɞ ɘɑɞɚɐ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ 

ɚɢɑəɖɔ ɘɔɖɜɚɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɏɚ-

ɗɚɎəɚɘ ɘɚɓɏɑ ɛɟɞɑɘ ɔɓɘɑɜɑəɔɫ ɐɔɠɠɟɓɔɔ 

ɘɚɗɑɖɟɗ Ɏɚɐɧ Ɏ ɜɌɓɗɔɣəɧɡ əɌɛɜɌɎɗɑəɔɫɡ, 
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ɣɞɚ ɚɍɑɝɛɑɣɔɎɌɑɞ ɛɚɗɟɣɑəɔɑ ɔəɠɚɜɘɌɢɔɔ ɚɍ 

əɌɔɍɚɗɑɑ Ɏɑɜɚɫɞəɚɕ ɚɜɔɑəɞɌɢɔɔ ɛɜɚɎɚɐɫɥɔɡ 

ɛɟɞɑɕ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɡ 

ɝɚɝɞɚɫəɔɫ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ. Ƚɚɝɞɚɫəɔɑ ɍɑɗɚɏɚ 

ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɚɛɔɝɧɎɌɑɞɝɫ ɝɗɑɐɟɪɥɔ-

ɘɔ ɘɑɞɜɔɖɌɘɔ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ DTI ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɚɝɞɔ:  

- ɝɜɑɐəɫɫ ɐɔɠɠɟɓɔɫ (meandiffusivity, 

MD) ð ɟɝɜɑɐəɑəɔɑ ɝɚɍɝɞɎɑəəɧɡ ɓəɌɣɑəɔɕ ɞɑə-

ɓɚɜɌ Ɏ Ɏɚɖɝɑɗɑ (ɌəɌɗɚɏɔɣəɚ ɔɓɘɑɜɫɑɘɚɘɟ ɖɚ-

ɩɠɠɔɢɔɑəɞɟ ɐɔɠɠɟɓɔɔ ɛɜɔ ɐɔɠɠɟɓɔɚəəɚ-

ɎɓɎɑɤɑəəɚɕ ȸȼȾ); 

- ɌɖɝɔɌɗɨəɌɫ ɐɔɠɠɟɓɔɫ (axialdiffusivity, 

AD) ð ɚɞɜɌɒɌɑɞ Ɏɑɗɔɣɔəɟ ɐɔɠɠɟɓɔɔ Ɏɐɚɗɨ 

ɏɗɌɎəɚɏɚ ɝɚɍɝɞɎɑəəɚɏɚ ɎɑɖɞɚɜɌ;  

- ɜɌɐɔɌɗɨəɌɫ ɐɔɠɠɟɓɔɫ 

(radialdiffusivity, RD) ð ɚɞɜɌɒɌɑɞ ɝɜɑɐəɑɑ ɓəɌ-

ɣɑəɔɑ Ɏɑɗɔɣɔəɧ ɐɔɠɠɟɓɔɔ Ɏ ɛɗɚɝɖɚɝɞɔ, ɛɑɜ-

ɛɑəɐɔɖɟɗɫɜəɚɕ əɌɛɜɌɎɗɑəɔɪ ɏɗɌɎəɚɏɚ ɝɚɍ-

ɝɞɎɑəəɚɏɚ ɎɑɖɞɚɜɌ;  

 - ɠɜɌɖɢɔɚəəɌɫ Ɍəɔɓɚɞɜɚɛɔɫ 

(fractionalanisotropy, FA) ð ɚɞɜɌɒɌɑɞ ɜɌɓəɔɢɟ 

ɐɔɠɠɟɓɔɔ Ɏɐɚɗɨ Ɏɝɑɡ ɞɜɑɡ əɌɛɜɌɎɗɑəɔɕ ɔ 

ɎɌɜɨɔɜɟɑɞ ɚɞ 0 (ɐɔɠɠɟɓɔɫ Ɏɚ Ɏɝɑɡ əɌɛɜɌɎɗɑ-

əɔɫɡ ɚɐɔəɌɖɚɎɌ, ɞ.ɑ. ɔɓɚɞɜɚɛəɌ) ɐɚ 1 (ɐɔɠ-

ɠɟɓɔɫ Ɏɐɚɗɨ ɞɚɗɨɖɚ ɚɐəɚɕ ɔɓ ɚɝɑɕ); ɎɧɜɌɒɌ-

ɑɞɝɫ ɣɑɜɑɓ ɔəɎɌɜɔɌəɞəɟɪ ɖɚɘɍɔəɌɢɔɪ ɝɚɍ-

ɝɞɎɑəəɧɡ ɓəɌɣɑəɔɕ ɐɔɠɠɟɓɔɚəəɚɏɚ ɞɑəɓɚɜɌ 

[6,7, 8].  

ȭɗɌɏɚɐɌɜɫ ɩɞɚɘɟ, DTI ɓɌɜɑɖɚɘɑəɐɚɎɌɗ 

ɝɑɍɫ, ɖɌɖ ɢɑəəɧɕ ɔəɝɞɜɟɘɑəɞ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ [6]. Ȯ ɛɑɜɝɛɑɖɞɔɎɑ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɑɞɚɐɌ DTI ɐɗɫ ɐɔəɌɘɔɣɑɝɖɚ-

ɏɚ ɘɚəɔɞɚɜɔəɏɌ ɝɚɝɞɚɫəɔɫ ɝɞɜɟɖɞɟɜ ɏɚɗɚɎəɚ-

ɏɚ ɘɚɓɏɌ ɛɜɔ ɔɤɑɘɔɣɑɝɖɚɘ ɔəɝɟɗɨɞɑ ɛɚɓɎɚ-

ɗɔɞ ɚɢɑəɔɞɨ ɑɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ 

ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɛɚɐɍɚɜɌ ɩɠɠɑɖɞɔɎəɚɕ ɞɌɖ-

ɞɔɖɔ ɗɑɣɑəɔɫ ɔ ɜɑɌɍɔɗɔɞɌɢɔɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɓɟɣɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɐɔɠɠɟɓɔɚəəɚ-

ɞɑəɓɚɜəɚɕ ȸȼȾ Ɏ ɐɔəɌɘɔɣɑɝɖɚɕ ɚɢɑəɖɑ ɔɤɑ-

ɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ⱥɍɦɑɖɞɚɘ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫ-

ɑɞɝɫ ɘɔɖɜɚɝɞɜɟɖɞɟɜəɌɫ ɜɑɚɜɏɌəɔɓɌɢɔɫ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɔ ɔɤɑɘɔɣɑɝɖɚɘ ɛɚɜɌɒɑəɔɔ. 

Ȱɗɫ ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ ɘɔɖɜɚɝɞɜɟɖɞɟɜəɚɕ ɜɑ-

ɚɜɏɌəɔɓɌɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɚɎɚɐɔɗɚɝɨ 

ɞɜɑɡɖɜɌɞəɚɑ ȸȼȾ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɚɎ ɝ 

ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ ɚɝɞɜɚɏɚ ɔɤɑ-

ɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ: əɌ 1-3 ɝɟɞɖɔ (1 ɚɍɝɗɑɐɚ-

ɎɌəɔɑ), əɌ 7-10  ɝɟɞɖɔ (Ɏɞɚɜɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ) ɔ 

ɣɑɜɑɓ 3-4 ɘɑɝɫɢɌ (3 ɚɍɝɗɑɐɚɎɌəɔɑ) ɛɚɝɗɑ ɘɌ-

əɔɠɑɝɞɌɢɔɔ ɝɔɘɛɞɚɘɚɎ. Ȯ ɩɖɝɛɑɜɔɘɑəɞɌɗɨ-

əɟɪ ɏɜɟɛɛɟ Ɏɖɗɪɣɑəɧ 14 ɔɓ 88 ɛɑɜɎɚəɌɣɌɗɨ-

əɚ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ (11 ɘɟɒɣɔə, 3 

ɒɑəɥɔəɧ, Ɏ ɎɚɓɜɌɝɞɑ 29ɚɞ ɐɚ 71 ɗɑɞ).  

ȶɜɔɞɑɜɔɫɘɔ Ɏɖɗɪɣɑəɔɫ Ɏ ɩɖɝɛɑɜɔɘɑə-

ɞɌɗɨəɟɪ ɏɜɟɛɛɟ ɍɧɗɔ ȸȼȾ ɎɑɜɔɠɔɖɌɢɔɫ 

ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ Ɏ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ 

ɐɗɫ ɛɑɜɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ Ɏɚɓɘɚɒəɚɝɞɨ 

ɛɚɗəɚɏɚ ɞɜɑɡɖɜɌɞəɚɏɚ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪ-

ɐɑəɔɫ Ɏ ɟɝɞɌəɚɎɗɑəəɧɑ ɝɜɚɖɔ. ȴɝɖɗɪɣɑəɧ 

ɛɌɢɔɑəɞɧ ɝ ɐɜɟɏɔɘɔ ɛɚɜɌɒɑəɔɫɘɔ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ, Ɏ ɞɫɒɑɗɚɘ ɝɚɘɌɞɔɣɑɝɖɚɘ ɝɚɝɞɚɫəɔɔ, ɝ 

ɞɜɌəɓɔɞɚɜəɧɘɔ ɔɤɑɘɔɣɑɝɖɔɘɔ ɌɞɌɖɌɘɔ, Ɍ 

ɞɌɖɒɑ ɛɌɢɔɑəɞɧ, ɖɚɞɚɜɧɑ əɑ ɝɘɚɏɗɔ ɛɜɚɕɞɔ 

Ɏɞɚɜɚɑ ɔ ɞɜɑɞɨɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɜɌɓəɧɘ 

ɛɜɔɣɔəɌɘ. ȻɜɚɎɑɐɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚ-

ɡɚɐɔɗɚ ɛɜɔ ɛɚɐɐɑɜɒɖɑ ɗɚɖɌɗɨəɚɏɚ ɩɞɔɣɑɝɖɚɏɚ 

ɖɚɘɔɞɑɞɌ ȸȾɂ ȽȺ ȼȬȹ ɛɜɔ ɛɚɐɛɔɝɌəɔɔ ɐɚɍ-

ɜɚɎɚɗɨəɚɏɚ ɔəɠɚɜɘɔɜɚɎɌəəɚɏɚ ɝɚɏɗɌɝɔɫ ɛɌ-

ɢɔɑəɞɌɘɔ. 

ȺɍɝɗɑɐɚɎɌəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɚɎɚ-

ɐɔɗɔɝɨ əɌ ȸȼ-ɞɚɘɚɏɜɌɠɑ 3T ɝ ɔɝɛɚɗɨɓɚɎɌəɔ-

ɑɘ 32-ɖɌəɌɗɨəɚɕ ɏɚɗɚɎəɚɕ ɖɌɞɟɤɖɔ ɔ ɜɟɞɔə-

əɚɏɚ ɛɜɚɞɚɖɚɗɌ, ɎɖɗɪɣɌɪɥɑɏɚ ɛɚɗɟɣɑəɔɑ 

ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɜɑɒɔɘɌɡ T2-Ȯȴ (axi), DWI 

(axi), FLAIR -SPIR (3D), T1W -TFE (3D) ɐɗɫ Ɏɑ-

ɜɔɠɔɖɌɢɔɔ ɐɔɌɏəɚɓɌ ɚɝɞɜɚɏɚ ɔɤɑɘɔɣɑɝɖɚɏɚ 

ɔəɝɟɗɨɞɌ. Ȼɚ  ɜɑɓɟɗɨɞɌɞɌɘ ɜɟɞɔəəɚɏɚ ɛɜɚɞɚ-

ɖɚɗɌ, ɚɍɝɗɑɐɚɎɌəɔɑ ɐɚɛɚɗəɫɗɚɝɨ DTI-

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨɪ, ɚɜɔɑəɞɔɜɟɑɘɚɕ əɌ ɚɍ-

ɗɌɝɞɨ ɔɤɑɘɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ. ȴɓɚɍɜɌɒɑ-

əɔɫ DTI ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝ 3 ɓəɌɣɑəɔɫɘɔ b (0, 

1000 ɔ 1500 ɝ/ɘɘ2) Ɏ 32 əɌɛɜɌɎɗɑəɔɫɡ ɏɜɌ-

ɐɔɑəɞɌ ɐɔɠɠɟɓɔɔ. 

Ȯ ɚɞɗɔɣɔɑ ɚɞ ɚɍɧɣəɚ ɔɝɛɚɗɨɓɟɑɘɚɏɚ 

ɝɠɑɜɔɣɑɝɖɔ ɝɔɘɘɑɞɜɔɣəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ 

əɌɛɜɌɎɗɑəɔɕ  ɏɜɌɐɔɑəɞɌ,  ɩɞɚ  ɜɌɝɛɜɑɐɑɗɑəɔɑ  

ȾɌɍɗɔɢɌ ʈ1.     ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɐɌəəɧɡ DTI. 

Параметр Значение 

TR 10500 мс 

TE 73 мс 

Количество срезов 25 

Толщина среза 2,33 мм 

Матрица 96 × 94 × 25 

Пространственное разрешение 2.33 × 2.33 × 2.33 мм 

FOV 224 × 224 × 58 мм 

Число направлений сбора данных при диф-

фузии 
32 

Время сканирования 13:54 
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ɚɍɑɝɛɑɣɔɎɌɑɞ ɚɛɞɔɘɌɗɨəɚɑ ɝɚɎɘɑɝɞəɚɑ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ɘɚɥəɚɝɞɔ ɚɝɑɎɧɡ ɏɜɌɐɔɑəɞəɧɡ 

ɔɝɞɚɣəɔɖɚɎ ɞɚɖɌ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɗɟɣɤɑɘɟ 

ɝɚɚɞəɚɤɑəɔɪ ɝɔɏəɌɗ / ɤɟɘ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɜɌɎəɚɘɑɜəɧɘ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ. ȹɑɐɚɝɞɌɞɖɚɘ 

ɜɑɒɔɘɌ ɫɎɗɫɑɞɝɫ ɘɑəɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɝɜɑ-

ɓɚɎ, ɣɞɚ ɚɓəɌɣɌɑɞ ɟɘɑəɨɤɑəɔɑ ɔɝɝɗɑɐɟɑɘɚɏɚ 

ɚɍɦɑɘɌ. ȻɌɜɌɘɑɞɜɧ ɔɝɛɚɗɨɓɟɑɘɚɕ DTI-

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍɗɔɢɑ 

ʈ1. 

Ȼɚɝɞɛɜɚɢɑɝɝɔəɏ ɐɌəəɧɡ DTI-

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ Ɏɧɛɚɗəɫɗɝɫ ɝ ɛɚɘɚɥɨɪ 

ɛɜɚɏɜɌɘɘəɚɏɚ ɛɌɖɑɞɌ DSI Studio.ȰɔəɌɘɔɖɌ 

ɘɔɖɜɚɝɞɜɟɖɞɟɜəɚɕ ɜɑɚɜɏɌəɔɓɌɢɔɔ ɍɑɗɚɏɚ 

ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɚɢɑəɔɎɌɗɌɝɨ Ɏ ɚɣɌ-

ɏɑ ɚɝɞɜɚɕ ɔɤɑɘɔɔ ɔ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɚɞɐɑɗɚɎ 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɌɜɌɘɑɞɜɚɎ FA, AD, RD, 

MD. ȶɜɚɘɑ ɝɞɌəɐɌɜɞəɧɡ ɖɚɗɔɣɑɝɞɎɑəəɧɡ 

ɐɔɠɠɟɓɔɚəəəɚ-ɞɑəɓɚɜəɧɡ ɘɑɞɜɔɖ ɐɚɛɚɗəɔ-

ɞɑɗɨəɚ ɌəɌɗɔɓɔɜɚɎɌɗɔɝɨ ɓəɌɣɑəɔɫ  ɖɚɘɛɚ-

əɑəɞɌ ɔɓɚɞɜɚɛəɚɕ ɐɔɠɠɟɓɔɔ (ISO ð iso tropic  

diffusion  component), ɛɚɗɟɣɑəəɚɏɚ ɔɓ ɌəɌɗɔɓɌ 

GQI (generalized Q -samplingimaging). ȶɜɚɘɑ 

ɞɚɏɚ, ɐɚɛɚɗəɔɞɑɗɨəɚ ɎɎɑɐɑə ɛɌɜɌɘɑɞɜ ɛɗɚɞ-

əɚɝɞɔ əɑɜɎəɧɡ ɛɟɣɖɚɎ (densityoftracts ð DOT), 

ɜɌɝɝɣɔɞɧɎɌɑɘɧɕ ɖɌɖ ɚɞəɚɤɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ 

əɑɜɎəɧɡ ɛɟɣɖɚɎ ɖ ɚɍɦɬɘɟ Ɏɧɐɑɗɑəəɚɕ ɚɍɗɌ-

ɝɞɔ (ɘɘ3). ȰɔəɌɘɔɖɌ ɓəɌɣɑəɔɕ ɐɌəəɚɏɚ ɛɌ-

ɜɌɘɑɞɜɌ ɜɌɝɝɘɌɞɜɔɎɌɗɌɝɨ ɖɌɖ ɛɚɖɌɓɌɞɑɗɨ 

ɛɜɚɢɑɝɝɚɎ əɑɕɜɚɐɑɏɑəɑɜɌɢɔɔ ɔ əɑɕɜɚɜɑɏɑəɑ-

ɜɌɢɔɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ  Ɏ 

ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ.   

ȺɣɌɏ ɔɤɑɘɔɔ ɔ ɛɑɜɔɠɚɖɌɗɨəɌɫ ɚɍɗɌɝɞɨ 

Ɏɧɐɑɗɫɗɔɝɨ Ɏɜɟɣəɟɪ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ Ɏɔɓɟ-

Ɍɗɨəɚɏɚ ɌəɌɗɔɓɌ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑ-

əɔɕ ɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɖɌɜɞ 

DTI - ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ. Ⱥɍɦɑɘ Ɏɧɐɑɗɫɑɘɚɕ 

ɛɑɜɔɠɚɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɍɧɗ ɝɚɔɓɘɑɜɔɘ ɝ 

ɚɍɦɑɘɚɘ Ɏɧɐɑɗɫɑɘɚɏɚ ɚɣɌɏɌ  ɛɚɜɌɒɑəɔɫ əɌ 

ɟɜɚɎəɑ əɌɔɍɚɗɨɤɑɏɚ ɜɌɓɘɑɜɌ (ɜɔɝ. 1).   

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɝɫ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ 

ɝɞɌɞɔɝɞɔɖɔ: ɜɌɝɣɑɞ ɝɜɑɐəɑɏɚ ɓəɌɣɑəɔɫ ɔ 

ɝɞɌəɐɌɜɞəɚɏɚ  ɚɞɖɗɚəɑəɔɫ,  ɛɚɝɞɜɚɑəɔɑ   ɏɜɌ- 

  

Рис. 1 (Fig. 1) 

Рис. 1.      Пример выделения ишемического очага (розовый) и перифокальной области (жёл-

тый) с помощью программного пакета DSI-Studio.  

ȽɗɑɎɌ ð Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɝɛɜɌɎɌ ð Ɏ ɖɚɜɚəɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ.  

Fig. 1.   An example of ischemic lesion (pink) and perifocal area (yellow) detection using the DSI-

Studio software package.  

Left  ð in the axial projection, right  ð in the frontal projection.  

ȾɌɍɗɔɢɌ ʈ2.     Ȯ ɫɣɑɕɖɌɡ ɟɖɌɓɌəɧ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɔ ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ 

ɔɝɝɗɑɐɟɑɘɧɡ ɛɌɜɌɘɑɞɜɚɎ ɐɗɫ Ɏɧɍɚɜɖɔ n=14. 

 DOT FA AD RD MD ISO 

 Очаг 
Периф. 

область 
Очаг 

Периф. 

область 
Очаг 

Периф. 

область 
Очаг 

Периф. 

область 
Очаг 

Периф. 

область 
Очаг 

Периф. 

область 

1 исследование 
16,70±17,0

3 

20,62±14,

9 
0,38±0,09 0,40±0,07 1,08±0,12 1,13±0,12 0,59±0,07 0,60±0,07 0,76±0,06 0,78±0,07 0,24±0,08 0,21±0,08 

2 исследование 
15,26±15,0

8 

21,36±12,

93 
0,37±0,09 0,39±0,07 1,11±0,13 1,14±0,10 0,6±0,07 0,61±0,06 0,77±0,06 0,79±0,06 0,30±0,10 0,28±0,10 

3 исследование 
14,14±17,1

4 

25,28±14,

9 
0,35±0,07 0,38±0,06 1,17±0,12 1,19±0,10 0,69±0,09 0,65±0,07 0,84±0,08 0,83±0,07 0,38±0,13 0,37±0,13 
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Рис. 2 (Fig. 2) 

Рис. 2.    График boxplot плотности нервных пучков в очаге поражения и перифокальной обла-

сти.   

Fig. 2.    Graph of the density of the nerve bundles in the lesion and the perifocal region.   

 

Рис. 3 (Fig. 3) 

Рис. 3.     График.  

Ⱦɑəɐɑəɢɔɫ ɔɓɘɑəɑəɔɫ ɛɗɚɞəɚɝɞɔ əɑɜɎəɧɡ ɛɟɣɖɚɎ. 

Fig. 3.    Graph.   

The trend in the density of nerve  bundles.  

 

Рис. 4 (Fig. 4) 

Рис. 4.    График boxplot FA в очаге поражения и перифокальной области.  

Fig. 4.    Graph of FA in the lesion and the perifocal region. 
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ɠɔɖɚɎ boxplot, ɜɌɝɣɑɞ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɜɌɓɗɔ-

ɣɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɜɔɞɑɜɔɫ ȸɌəəɌ-

ȿɔɞəɔ.    

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɛɚɗɟɣɑəɧ 

ɓəɌɣɑəɔɫ  DOT (ɛɗɚɞəɚɝɞɨ əɑɜɎəɧɡ ɛɟɣɖɚɎ), 

FA, AD, RD, MD ɔ ISO ɝ ɐɚɝɞɚɎɑɜəɚ ɓəɌɣɔ-

ɘɧɘɔ ɜɌɓɗɔɣɔɫɘɔ ɛɚ ɖɜɔɞɑɜɔɪ ȸɌəəɌ-

ȿɔɞəɔ (ɘɑɒɐɟ 1-ɘ ɔ 3-ɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ) 

(p<0,05). Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɐɌəəɧɡ ɛɌɜɌɘɑɞ-

ɜɚɎ ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ2. 

Ȼɜɔ ɩɞɚɘ ɚɞɘɑɣɌɑɞɝɫ ɐɚɝɞɚɎɑɜəɚɑ 

ɟɘɑəɨɤɑəɔɑ ɛɗɚɞəɚɝɞɔ əɑɜɎəɧɡ ɛɟɣɖɚɎ Ɏ 

ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ ɔ ɐɚɝɞɚɎɑɜəɚɑ ɟɎɑɗɔɣɑəɔɑ Ɏ 

ɛɑɜɔɠɚɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɚɞ ɛɑɜɎɚɏɚ ɖ ɞɜɑɞɨɑ-

ɘɟ ɔɝɝɗɑɐɚɎɌəɔɫɘ (ɜɔɝ. 2). 

ȯɜɌɠɔɖɓɌɎɔɝɔɘɚɝɞɔɝɜɑɐəɔɡɓəɌɣɑ-

əɔɕDOT (ɛɗɚɞəɚɝɞɔ əɑɜɎəɧɡ ɛɟɣɖɚɎ) Ɏ ɚɣɌɏɑ 

ɔɤɑɘɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɔ ɛɑɜɔɠɚɖɌɗɨəɚɕ 

ɛɗɚɞəɚɝɞɔ ɚɞ Ɏɜɑɘɑəɔ (ɐəɔ) ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ 

ɝɖɚɜɚɝɞɨ ɟɎɑɗɔɣɑəɔɫ ɛɗɚɞəɚɝɞɔ əɑɜɎəɧɡ 

ɛɟɣɖɚɎ Ɏ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ əɌ 60% 

ɍɚɗɨɤɑ, ɣɑɘ ɝɖɚɜɚɝɞɨ ɟɘɑəɨɤɑəɔɫ ɛɗɚɞəɚɝɞɔ 

əɑɜɎəɧɡ ɛɟɣɖɚɎ Ɏ ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ (ɜɔɝ. 3). 

Ȯ ɞɑɣɑəɔɑ ɞɜɬɡ ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɔəɝɟɗɨɞɌ 

əɌɍɗɪɐɌɗɚɝɨɐɚɝɞɚɎɑɜəɚɑ ɝəɔɒɑəɔɑ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ɠɜɌɖɢɔɚəəɚɕ Ɍəɔɓɚɞɜɚɛɔɔ ɖɌɖ Ɏ ɚɣɌɏɑ 

ɔɤɑɘɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ, ɞɌɖ ɔ Ɏ ɛɑɜɔɠɚ-

ɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ (ɜɔɝ. 4). 

Ȯ ɐɌəəɚɘ ɐɔəɌɘɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

əɌɍɗɪɐɌɗɚɝɨ ɐɚɝɞɚɎɑɜəɚɑ ɟɎɑɗɔɣɑəɔɑ ɛɚɖɌ-

ɓɌɞɑɗɑɕ ɌɖɝɔɌɗɨəɚɕ (ɜɔɝ.5), ɜɌɐɔɌɗɨəɚɕ 

(ɜɔɝ.6) ɔ ɝɜɑɐəɑɕ (ɜɔɝ.7) ɐɔɠɠɟɓɔɔ, ɖɌɖ Ɏ 

ɚɣɌɏɑ ɔɤɑɘɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ, ɞɌɖ ɔ Ɏ ɛɑ-

ɜɔɠɚɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ. 

ȴɓɘɑəɑəɔɫ ɓəɌɣɑəɔɕ ɛɌɜɌɘɑɞɜɌ ISO 

ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ɜɔɝɟəɖɑ 8.  

Ȼɜɔ ɩɞɚɘ ɚɞɘɑɣɌɑɞɝɫ, ɣɞɚ ɔɓɘɑəɑəɔɫ 

ɛɌɜɌɘɑɞɜɌ ISO əɌɔɍɚɗɑɑ əɌɏɗɫɐəɧ Ɏ ɛɜɑɐ-

ɝɞɌɎɗɑəɔɔ ɐɌəəɧɡ Ɏ Ɏɔɐɑ boxplot ɏɜɌɠɔɖɚɎ, 

Ɍ ɖɌɜɞɧ, ɛɚɝɞɜɚɑəəɧɑ ɛɚ ɛɌɜɌɘɑɞɜɟ ISO, 

əɌɔɍɚɗɑɑ ɣɬɞɖɚ ɚɞɜɌɒɌɗɔ ɗɚɖɌɗɔɓɌɢɔɪ ɔ 

ɖɚəɞɟɜɧ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȽɚɎɜɑɘɑəəɧɑɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔȸȼȾ-

ɛɚɓɎɚɗɫɪɞɛɚɗɟɣɔɞɨɤɔɜɚɖɔɕ ɝɛɑɖɞɜ ɠɟəɖɢɔ-

ɚəɌɗɨəɧɡ ɐɌəəɧɡ, ɖɚɗɔɣɑɝɞɎɑəəɚ ɡɌɜɌɖɞɑɜɔ-

ɓɟɪɥɔɡ ɢɔɜɖɟɗɫɢɔɪ ɔ ɘɌɝɝɚɛɑɜɑəɚɝ Ɏ ɚɜɏɌ-

əɔɓɘɑ ɣɑɗɚɎɑɖɌ əɌ ɚɝəɚɎɑ ɚɢɑəɖɔ ɝɎɚɍɚɐəɚɕ 

ɐɔɠɠɟɓɔɔ ɘɚɗɑɖɟɗ ɝ ɛɚɘɚɥɨɪ ɐɔɠɠɟɓɔɚəəɚ-

ɞɑəɓɚɜəɚɕ ɔ ɐɔɠɠɟɓɔɚəəɚ-ɖɟɜɞɚɓɔɝəɚɕ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ [9,10].ȸɑɞɚɐ 

DTIɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɔəɠɚɜɘɌɢɔɪ ɚ ɘɔɖ-

ɜɚɝɞɜɟɖɞɟɜəɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɑ ɔ əɌɛɜɌɎɗɑ-

əɔɔ ɌɖɝɚəɚɎ. ȹɌɘɔ ɍɧɗɚ ɛɚɗɟɣɑəɚ ɐɚɝɞɚɎɑɜ-

əɚɑ ɝəɔɒɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɠɜɌɖɢɔɚəəɚɕ 

Ɍəɔɓɚɞɜɚɛɔɔ ɔ ɐɚɝɞɚɎɑɜəɚɑ ɟɎɑɗɔɣɑəɔɑ ɖɚ-

ɩɠɠɔɢɔɑəɞɚɎ ɌɖɝɔɌɗɨəɚɕ, ɜɌɐɔɌɗɨəɚɕ, ɝɜɑɐ-

əɑɕ ɔ ɔɓɚɞɜɚɛəɚɕ ɐɔɠɠɟɓɔɔ ɖɌɖ Ɏ ɚɣɌɏɑ 

ɔɤɑɘɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ, ɞɌɖ ɔ Ɏ ɛɑɜɔɠɚ-

ɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɛɜɔ ɔɤɑɘɔɣɑɝɖɔɘ ɔəɝɟɗɨɞɑ 

Ɏ ɚɝɞɜɚɕ, ɛɚɐɚɝɞɜɚɕ ɔ ɡɜɚəɔɣɑɝɖɚɕ ɠɌɓɌɡ əɌ 

ɛɜɚɞɫɒɑəɔɔ 3-4 ɘɑɝɫɢɑɎ. ȾɌɖɒɑ ɐɚɛɚɗəɔ-

ɞɑɗɨəɚ ɚɢɑəɔɎɌɗɚɝɨ ɔɓɘɑəɑəɔɑ ɓəɌɣɑəɔɕ 

ɛɗɚɞəɚɝɞɔ əɑɜɎəɧɡ ɛɟɣɖɚɎ ɔ ɖɚɘɛɚəɑəɞɌ 

ɔɓɚɞɜɚɛəɚɕ ɐɔɠɠɟɓɔɔ. 

Ȯ ɗɔɞɑɜɌɞɟɜɑ ɔɓɘɑəɑəɔɫ Ɏɧɤɑ ɟɖɌɓɌə-

əɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔəɞɑɜɛɜɑɞɔɜɟɑɞɝɫ ɝɗɑɐɟɪ-

ɥɔɘ ɚɍɜɌɓɚɘ [7]:  

1) FA ɫɎɗɫɑɞɝɫ ɘɌɜɖɬɜɚɘ ɚɐəɚəɌɛɜɌɎ-

ɗɑəəɚɝɞɔ ɜɌɝɛɚɗɚɒɑəɔɫ ɌɖɝɚəɚɎ; 

2) AD ɚɞɜɌɒɌɑɞ ɐɔɠɠɟɓɔɪ Ɏɐɚɗɨ ɐɗɔə-

əɚɕ ɚɝɔ əɑɜɎəɚɏɚ ɞɜɌɖɞɌ, ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɛɜɚ-

ɐɚɗɨəɟɪ (Ɏəɟɞɜɔɖɗɑɞɚɣəɟɪ) ɢɑɗɚɝɞəɚɝɞɨ Ɍɖ-

ɝɚəɌ;  

3) RD ɚɞɜɌɒɌɑɞ ɐɔɠɠɟɓɔɔ Ɏɐɚɗɨ ɐɎɟɡ 

ɘɌɗɧɡ ɚɝɑɕ əɑɜɎəɚɏɚ ɛɟɣɖɌ, ɡɌɜɌɖɞɑɜɔɓɟɑɞ 

ɛɚɛɑɜɑɣəɟɪ (ɘɑɒɖɗɑɞɚɣəɟɪ) ɢɑɗɚɝɞəɚɝɞɨ Ɍɖ-

ɝɚəɌ ɔ ɛɜɑɐɛɚɗɚɒɔɞɑɗɨəɚ ɔɓɘɑəɫɑɞɝɫ (ɟɎɑɗɔ-

ɣɔɎɌɑɞɝɫ) ɛɜɔ ɛɚɎɜɑɒɐɑəɔɔ ɘɔɑɗɔəɚɎɚɕ ɚɍɚ-

ɗɚɣɖɔ, ɞɌɖɒɑ əɌ ɩɞɚɞ ɛɌɜɌɘɑɞɜ ɘɚɏɟɞ Ɏɗɔɫɞɨ 

ɐɔɌɘɑɞɜ ɔ ɛɗɚɞəɚɝɞɨ ɌɖɝɚəɚɎ [6]. 

4) MD əɑ ɓɌɎɔɝɔɞ ɚɞ əɌɛɜɌɎɗɑəɔɫ Ɍɖɝɚ-

əɚɎ, əɚ ɣɟɎɝɞɎɔɞɑɗɑə ɖ ɚɞɬɖɟ ɔ əɑɖɜɚɓɟ. 

Ȼɚ ɗɔɞɑɜɌɞɟɜəɧɘ ɐɌəəɧɘ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɝəɔɒɑəɔɑ FA Ɏ ɞɑɣɑəɔɑ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ 

ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ [6, 11].  Ȼɜɔ ɩɞɚɘ 

ɛɚɝɗɑɐəɔɑ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɑ ɘɚɐɑɗɔ ɛɚɖɌ-

ɓɌɗɔ, ɣɞɚ ɔɓɘɑəɑəɔɫ ɐɔɠɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ɘɚɏɟɞ ɍɧɞɨ ɝɎɫɓɌəɧ ɖɌɖ ɝ ɎɌɓɚɏɑəəɧɘ 

ɚɞɬɖɚɘ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɚɎɜɑɒɐɑəɔɫ ɏɑɘɌɞɚɩə-

ɢɑɠɌɗɔɣɑɝɖɚɏɚ ɍɌɜɨɑɜɌ, ɞɌɖ ɔ ɝ ɎɌɖɟɚɗɔɓɌ-

ɢɔɑɕ ɘɔɑɗɔəɌ [12]. ȹɌɛɜɔɘɑɜ, Ɏ ɔɝɝɗɑɐɚɎɌ-

əɔɫɡ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɜɧɘɔ ɔ ɛɚɐɚɝɞɜɧɘɔ 

əɌɜɟɤɑəɔɫɘɔ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ 

ɝɚɚɍɥɌɗɚɝɨ ɚ ɛɚɎɧɤɑəɔɔ ɛɌɜɌɘɑɞɜɌ ȬD,  

ɛɜɔɣɔəɚɕ ɖɚɞɚɜɚɏɚ ɛɚɝɣɔɞɌɗɔ əɌɜɟɤɑəɔɑ 

ɝɞɜɟɖɞɟɜɧ ɛɚɎɜɑɒɐɑəəɧɡ ɞɖɌəɑɕ ɔ ɚɝɘɚɞɔ-

ɣɑɝɖɔɕ ɐɔɝɍɌɗɌəɝ Ɏ ɜɑɓɟɗɨɞɌɞɑ Ɏəɟɞɜɔɖɗɑ-

ɞɚɣəɚɏɚ ɚɞɑɖɌ ɌɖɝɚəɚɎ ɔ ɐɑəɐɜɔɞɚɎ Ɏɚ Ɏɜɑɘɫ 

ɔəɠɌɜɖɞɌ [13]. ȶɜɚɘɑ ɞɚɏɚ, Ɏɑɗɔɣɔəɧ AD ɔ 

RD ɛɚɖɌɓɌɗɔ ɝɎɚɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɖ ɛɚ-

Ɏɜɑɒɐɑəɔɪ/ɐɑɏɑəɑɜɌɢɔɔ ɔ ɝɞɑɛɑəɔ ɐɑɘɔɑ-

ɗɔəɔɓɌɢɔɔ ɌɖɝɚəɚɎ ɝɚɚɞɎɑɞɝɞɎɑəəɚ [14]. Ȯ 

ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ ɛɚɝɞɔɤɑɘɔɣɑɝɖɔɡ 

əɌɜɟɤɑəɔɕ ɚɞɘɑɣɑəɚ, ɣɞɚ  ɛɚɎɧɤɑəɔɑ RD 

ɗɟɣɤɑ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ, 

ɣɑɘ ɝəɔɒɑəɔɑ FA ɔ AD. ɉɞɚ ɝɞɌɗɚ ɛɚɐɞɎɑɜ-

ɒɐɑəɔɑɘ ɎɌɒəɚɕ ɜɚɗɔ ɔɤɑɘɔɣɑɝɖɚɕ ɐɑɘɔɑ-

ɗɔəɔɓɌɢɔɔ Ɏ ɜɌɓɎɔɞɔɔ ɖɚɏəɔɞɔɎəɧɡ əɌɜɟɤɑ-

əɔɕ ɛɜɔ ɐɌəəɚɘ ɓɌɍɚɗɑɎɌəɔɔ [15]. 

 ȿɣɔɞɧɎɌɫ  ɐɌəəɧɑ ɗɔɞɑɜɌɞɟɜɧ ɔ ɛɚ-

ɗɟɣɑəəɟɪ əɌɘɔ ɐɔəɌɘɔɖɟ ɔɓɘɑəɑəɔɕ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ɐɔɠɠɟɓɔɔ, ɘɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ  

Ɏ ɜɌəəɑɘ ɛɚɝɞɔəɝɟɗɨɞəɚɘ ɛɑɜɔɚɐɑ əɌɍɗɪɐɌ-

ɑɞɝɫ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɛɜɚɢɑɝɝɌ ɐɑɓɚɜɏɌəɔ-

ɓɌɢɔɔ  ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɝ əɌɜɟɤɑəɔɑɘ Ɍɖɝɚ-

əɌɗɨəɚɕ ɚɐəɚəɌɛɜɌɎɗɑəəɚɝɞɔəɌ ɠɚəɑ ɛɚɞɑɜɔ  
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Рис. 5 (Fig. 5) 

Рис. 5.     График boxplot AD в очаге поражения и перифокальной области.     

Fig. 5.     Graph of AD in the lesion and the perifocal region. 

 

Рис. 6 (Fig. 6) 

Рис. 6.      График boxplot RD в очаге поражения и перифокальной области. 

Fig. 6.     Graph of RD in the lesion and the perifocal region. 

 

Рис. 7 (Fig. 7) 

Рис. 7.     График boxplot MD в очаге поражения и перифокальной области. 

Fig. 7.     Graph of MD in the lesion and the perifocal region. 
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Рис. 8 (Fig. 8) 

Рис. 8.       График boxplot ISO в очаге поражения и перифокальной области. 

Fig. 8.    Graph of ISO in the lesion and the perifocal region.  

 

Рис. 9 (Fig. 9) 

Рис. 9.        Примеры карт, полученных с помощью программного пакета DSI Studio. 

RɚɩɠɠɔɢɔɑəɞɌ ɖɚɗɔɣɑɝɞɎɑəəɚɕ Ɍəɔɓɚɞɜɚɛɔɔ (qa), əɚɜɘɌɗɔɓɚɎɌəəɚɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ ɖɚɗɔɣɑɝɞɎɑəəɚɕ 

Ɍəɔɓɚɞɜɚɛɔɔ (nqa), ɖɚɘɛɚəɑəɞɌ ɔɓɚɞɜɚɛəɚɕ ɐɔɠɠɟɓɔɔ, ɛɚɗɟɣɑəəɚɏɚ ɔɓ ɌəɌɗɔɓɌ GQI (iso), ɖɚɩɠɠɔɢɔɑəɞɌ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɏɜɌəɔɣɑəəɚɕ ɐɔɠɠɟɓɔɔ (rdi), ɖɚɩɠɠɔɢɔɑəɞɌ ɎɔɓɟɌɗɔɓɌɢɔɔ əɑɚɏɜɌəɔɣɑəəɚɕ ɐɔɠɠɟɓɔɔ 

(nrdi) ɟ ɛɌɢɔɑəɞɌ ɝ Ⱥȹȸȶ ɛɚ ɔɤɑɘɔɣɑɝɖɚɘɟ ɞɔɛɟ Ɏ ɗɑɎɚɘ ɛɚɗɟɤɌɜɔɔ Ɏ ɍɌɝɝɑɕəɑ ȽȸȬ. ȺɜɌəɒɑɎɧɕ ɖɜɟɏ 

ɟɖɌɓɧɎɌɑɞ əɌ ɚɣɌɏ ɔɤɑɘɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ. 

Fig. 9.     Examples of maps rendered with DSI Studio software. 

Quantitative anisotropy factor (qa), normalized quantitative anisotropy factor (nqa), isotropic diffusion com-

ponent derived from GQI analysis (iso), restricted diff usion imaging (rdi), non -restricted diffusion imaging 

(nrdi) in a patient with ischemic stroke in the left hemisphere. The orange circle indicates the focus of the is-

chemic lesion.  
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ɖɗɑɞɚɣəɧɡ ɝɞɜɟɖɞɟɜ ɔ ɛɚɎɧɤɑəɔɫ ɏɑɞɑɜɚɏɑə-

əɚɝɞɔ ɞɖɌəɑɕ ɓɌ ɝɣɑɞ ɛɚɎɜɑɒɐɑəɔɫ Ɏəɟɞɜɔ-

ɖɗɑɞɚɣəɧɡ ɝɞɜɟɖɞɟɜ, ɘɔɑɗɔəɚɎɧɡ ɚɍɚɗɚɣɑɖ. 

ȹɌ ɘɌɖɜɚɝɖɚɛɔɣɑɝɖɚɘ ɟɜɚɎəɑ ɩɞɚ ɝɚɚɞɎɑɞ-

ɝɞɎɟɑɞ əɌɍɗɪɐɌɑɘɧɘ ɛɜɚɢɑɝɝɌɘ Ɍɞɜɚɠɔɣɑ-

ɝɖɚɕ ɐɑɏɑəɑɜɌɢɔɔ ɘɚɓɏɚɎɚɕ ɞɖɌəɔ ɝ ɠɚɜɘɔ-

ɜɚɎɌəɔɑɘ ɟɣɌɝɞɖɚɎ ɖɔɝɞɚɓəɚɏɚ ɓɌɘɑɥɑəɔɫ Ɏ 

ɚɍɗɌɝɞɔ ɛɚɜɌɒɑəɔɫ.  Ȼɜɔ ɩɞɚɘ ɛɚɗɟɣɑəəɚɑ Ɏ 

ɐɔəɌɘɔɖɑ ɐɚɝɞɚɎɑɜəɚɑ ɝəɔɒɑəɔɑ ɛɗɚɞəɚɝɞɔ 

əɑɜɎəɧɡ ɛɟɣɖɚɎ Ɏ ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ ɝɎɔɐɑ-

ɞɑɗɨɝɞɎɟɑɞ ɚ ɛɜɚɢɑɝɝɑ əɑɕɜɚɐɑɏɑəɑɜɌɢɔɔ, Ɍ 

ɟɎɑɗɔɣɑəɔɑ ɛɗɚɞəɚɝɞɔ ɛɟɣɖɚɎ ɚ ɎɚɝɝɞɌəɚɎɗɑ-

əɔɔ əɑɜɎəɧɡ ɝɞɜɟɖɞɟɜ Ɏ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɚɍ-

ɗɌɝɞɔ. Ȼɜɔ ɩɞɚɘ ɝɖɚɜɚɝɞɨ ɛɜɚɢɑɝɝɌ ɎɚɝɝɞɌ-

əɚɎɗɑəɔɫ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɛɑɜɔɠɚɖɌɗɨəɚɕ 

ɚɍɗɌɝɞɔ ɛɜɚɔɝɡɚɐɔɞ ɛɜɔɘɑɜəɚ əɌ 60% ɍɧɝɞ-

ɜɑɑ, ɣɑɘ ɛɜɚɢɑɝɝ əɑɕɜɚɐɑɏɑəɑɜɌɢɔɔ Ɏ ɚɣɌɏɑ 

ɛɚɜɌɒɑəɔɫ, ɣɞɚ ɝɚɏɗɌɝɟɑɞɝɫ ɝ ɛɚɗɚɒɔɞɑɗɨəɚɕ 

ɐɔəɌɘɔɖɚɕ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ Ɏɝɑɡ 

Ɏɖɗɪɣɑəəɧɡ Ɏ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɟɪ ɏɜɟɛɛɟ 

ɛɌɢɔɑəɞɚɎ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɚɞɘɑɣɌɑɞɝɫ əɑɝɚɚɞ-

ɎɑɞɝɞɎɔɑ ɘɑɒɐɟ ɐɔəɌɘɔɖɚɕ ɐɔɠɠɟɓɔɚəəɧɡ 

ɘɑɞɜɔɖ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɡ ɚ ɘɔɖɜɚɝɞɜɟɖ-

ɞɟɜəɚɕ əɑɕɜɚɐɑɏɑəɑɜɌɢɔɔ, ɔ ɛɚɗɟɣɑəəɚɑ ɟɎɑ-

ɗɔɣɑəɔɑ  ɛɗɚɞəɚɝɞɔ ɚɛɜɑɐɑɗɫɑɘɧɡ ɛɚ ɐɌəəɧɘ 

ɞɜɌɖɞɚɏɜɌɠɔɔ ɛɟɣɖɚɎ Ɏ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɚɍɗɌ-

ɝɞɔ. ɉɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ 

ɝɘɑɥɑəɔɫ ɠɚɖɟɝɌ ɔɝɝɗɑɐɚɎɌəɔɫ əɌ ɎɔɓɟɌɗɨəɚ 

əɑɛɚɎɜɑɒɐɑəəɚɑ ɎɑɥɑɝɞɎɚ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, 

Ɏɚɓɘɚɒəɚ, ɝ ɛɜɔɘɑəɑəɔɑɘ ɐɜɟɏɔɡ ɘɚɐɑɗɑɕ 

ɛɚɝɞɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ.     

GQI (Q -samplingimaging) ɫɎɗɫɑɞɝɫɌɗɨ-

ɞɑɜəɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɛɚɝɞɚɍɜɌɍɚɞɖɔ ɐɌə-

əɧɡ DTI ɐɗɫ ɐɌɗɨəɑɕɤɑɕ ɞɜɌɖɞɚɏɜɌɠɔɔ.  ȻɌ-

ɜɌɘɑɞɜɧ ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɫɎɗɫɪɞɝɫ Ɍɗɨɞɑɜ-

əɌɞɔɎəɧɘɔ ɛɌɜɌɘɑɞɜɌɘ DTI (FA, MD, RD,AD) 

ɔ ɘɑəɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɧ ɖ ɎɚɝɛɌɗɑəɔɪ, ɚɞɬɖɌɘ 

ɔ əɑɖɜɚɓɟ, ɞɑɘ ɝɌɘɧɘ ɫɎɗɫɪɞɝɫ ɍɚɗɑɑ ɐɚɝɞɚ-

Ɏɑɜəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ ɞɜɌɖɞɚɏɜɌɠɔɔ [16]. 

Ȯ ɘɑɞɚɐɔɖɑ GQI ɘɚɒəɚ Ɏɧɐɑɗɔɞɨ ɝɗɑ-

ɐɟɪɥɔɑ ɛɌɜɌɘɑɞɜɧ [17]: 

Å ɖɚɩɠɠɔɢɔɑəɞ ɖɚɗɔɣɑɝɞɎɑəəɚɕ Ɍəɔɓɚ-

ɞɜɚɛɔɔ (qa) (ɜɔɝ.9); 

Å əɚɜɘɌɗɔɓɚɎɌəəɧɕ ɖɚɩɠɠɔɢɔɑəɞ ɖɚ-

ɗɔɣɑɝɞɎɑəəɚɕ Ɍəɔɓɚɞɜɚɛɔɔ (nqa) (ɜɔɝ.9);  

Å ɖɚɘɛɚəɑəɞ ɔɓɚɞɜɚɛəɚɕ ɐɔɠɠɟɓɔɔ, ɛɚ-

ɗɟɣɑəəɧɕ ɔɓ ɌəɌɗɔɓɌ GQI (iso), ɛɜɑɐɝɞɌɎɗɫɑɞ 

ɝɚɍɚɕ ɠɚəɚɎɟɪ ɔɓɚɞɜɚɛəɟɪ ɐɔɠɠɟɓɔɪ ɔɗɔ 

əɑəɌɛɜɌɎɗɑəəɟɪ ɚɏɜɌəɔɣɑəəɟɪ ɐɔɠɠɟɓɔɪ 

(əɌɛɜɔɘɑɜ, ɐɔɠɠɟɓɔɪ Ɏəɟɞɜɔ ɔɗɔ ɘɑɒɐɟ 

ɖɗɑɞɖɌɘɔ) (ɜɔɝ.9);  

Å ɖɚɩɠɠɔɢɔɑəɞ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɏɜɌəɔ-

ɣɑəəɚɕ ɐɔɠɠɟɓɔɔ (rdi), ɔɝɛɚɗɨɓɟɑɞɝɫ, ɣɞɚɍɧ 

Ɏɧɐɑɗɔɞɨ ɔɓ ɛɌɜɌɘɑɞɜɌ ISO ɚɏɜɌəɔɣɑəəɟɪ 

ɐɔɠɠɟɓɔɪ (ɜɔɝ.9); 

Å ɖɚɩɠɠɔɢɔɑəɞ ɎɔɓɟɌɗɔɓɌɢɔɔ əɑɚɏɜɌ-

əɔɣɑəəɚɕ ɐɔɠɠɟɓɔɔ (nrdi) ɔɝɛɚɗɨɓɟɑɞɝɫ, ɣɞɚ-

ɍɧ Ɏɧɐɑɗɔɞɨ ɔɓ ɛɌɜɌɘɑɞɜɌ ISO əɑɚɏɜɌəɔɣɑə-

əɟɪ ɐɔɠɠɟɓɔɪ (ɜɔɝ.9). 

ȾɌɖɒɑ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ, əɌɛɜɔɘɑɜ, 

ɛɌɜɌɘɑɞɜ QA ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɖɌɒɐɚɘ ɔɓɘɑ-

əɑəɔɔ əɌɛɜɌɎɗɑəɔɫ ɎɚɗɚɖəɌ, ɞɚɏɐɌ ɖɌɖ FA 

ɚɛɜɑɐɑɗɫɞɝɫ Ɏ ɖɌɒɐɚɘ Ɏɚɖɝɑɗɑ. Ȯ ɔɝɝɗɑɐɚɎɌ-

əɔɔ Jin Z. etal. ɛɚɝɗɑ ɌəɌɗɔɓɌ ɘɑɞɚɐɔɖɚɕ GQI 

ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ, ɣɞɚ Ɏ ɖɌɒɐɚɘ Ɏɚɖɝɑɗɑ ɍɧɗɚ 

ɐɎɌ ɔɗɔ ɍɚɗɑɑ əɑɜɎəɧɡ ɎɚɗɚɖəɌ. ȺɐəɌɖɚ ɛɚ-

ɝɗɑ ɌəɌɗɔɓɌ DTI Ɏ ɖɌɒɐɚɘ Ɏɚɖɝɑɗɑ ɛɜɔɝɟɞ-

ɝɞɎɚɎɌɗɚ ɞɚɗɨɖɚ ɚɐəɚ əɑɜɎəɚɑ Ɏɚɗɚɖəɚ [17]. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɔɓɘɑəɑəɔɫ ɓəɌɣɑəɔɕ ɛɌɜɌɘɑɞɜɌ ISO əɌɔɍɚɗɑɑ 

əɌɏɗɫɐəɧ Ɏ ɛɜɑɐɝɞɌɎɗɑəɔɔ ɐɌəəɧɡ Ɏ Ɏɔɐɑ 

boxplot ɏɜɌɠɔɖɚɎ, Ɍ ɖɌɜɞɧ,  ɛɚɝɞɜɚɑəəɧɑ ɛɚ 

ɑɏɚ ɓəɌɣɑəɔɫɘ, əɌɔɍɚɗɑɑ ɣɬɞɖɚ ɚɞɜɌɒɌɪɞ ɗɚ-

ɖɌɗɔɓɌɢɔɪ ɔ ɏɜɌəɔɢɧ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨ-

ɞɌ. ȰɌəəɧɕ ɛɌɜɌɘɑɞɜ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ 

ɠɚəɚɎɟɪ ɔɓɚɞɜɚɛəɟɪ ɐɔɠɠɟɓɔɪ ɔɗɔ əɑəɌ-

ɛɜɌɎɗɑəəɟɪ ɚɏɜɌəɔɣɑəəɟɪ ɐɔɠɠɟɓɔɪ, 

əɌɛɜɔɘɑɜ, ɐɔɠɠɟɓɔɪ Ɏəɟɞɜɔ ɔɗɔ ɘɑɒɐɟ 

ɖɗɑɞɖɌɘɔ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɘɚɒəɚ ɓɌɘɑ-

ɞɔɞɨ ɝɡɚɐɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɕ ɖɌɜɞ DWI ɔ ISO,  

Ɍɗɏɚɜɔɞɘ ɛɚɗɟɣɑəɔɫ ɐɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔ 

ɓəɌɣɑəɔɑ ɩɞɔɡ ɛɌɜɌɘɑɞɜɚɎ ɜɌɓɗɔɣəɧ. 

ȳɌɖɗɪɣɑəɔɑ.  

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɚɖɌɓɌɗɔ, ɣɞɚ Ɏɧ-

ɍɜɌəəɧɑ ɛɌɜɌɘɑɞɜɧ DTI-ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ 

(DOT, FA, AD, RD, MD, ISO) ɛɚɓɎɚɗɫɪɞ ɛɚɗɟ-

ɣɔɞɨ ɛɚɖɌɓɌɞɑɗɔ ɝɚɝɞɚɫəɔɫ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ 

ɛɚɝɞɔəɝɟɗɨɞəɚɘ ɛɑɜɔɚɐɑ ɔ ɔɐɑəɞɔɠɔɢɔɜɚ-

ɎɌɞɨ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɞɖɌəɔ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɟɣɑɞɚɘ Ɏəɟɞɜɔ- ɔ Ɏəɑɖɗɑɞɚɣ-

əɧɡɖɚɘɛɌɜɞɘɑəɞɚɎ. ȼɌɓəɚəɌɛɜɌɎɗɑəəɚɑ ɔɓ-

ɘɑəɑəɔɑ ɛɗɚɞəɚɝɞɔ əɑɜɎəɧɡ ɛɟɣɖɚɎ ɖɚɜɜɑ-

ɗɔɜɟɑɞ ɝ ɛɚɗɚɒɔɞɑɗɨəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔ-

əɚɕ Ɏ ɐɔəɌɘɔɖɑ ɔ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɛɜɑɚɍ-

ɗɌɐɌəɔɔ ɛɜɚɢɑɝɝɚɎ əɑɕɜɚɜɑɏɑəɑɜɌɢɔɔ Ɏ ɛɑ-

ɜɔɠɚɖɌɗɨəɧɡ ɚɞɐɑɗɌɡ əɌɐ əɑɕɜɚɐɑɏɑəɑɜɌɢɔ-

ɑɕ Ɏ ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ.  ȰɔəɌɘɔɖɟ ɔɓɘɑəɑəɔɕ 

ɎɧɍɜɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɜɌəəɑɘ ɛɚɝɞɔə-

ɝɟɗɨɞəɚɘ ɛɑɜɔɚɐɑ ɡɌɜɌɖɞɑɜɔɓɟɪɞ ɘɑɡɌəɔɓɘɧ 

ɝɞɜɟɖɞɟɜəɚɕ ɜɑɚɜɏɌəɔɓɌɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

ɔ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɝɖɗɚəəɚɝɞɔ ɝɜɑɐɧ ɖ ɔɓɚ-

ɞɜɚɛɔɔ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ ɛɜɔ ɠɔəɌəɝɚ-

Ɏɚɕ ɛɚɐɐɑɜɒɖɑ ȼɚɝɝɔɕɝɖɚɏɚ ȹɌɟɣəɚɏɚ ɀɚəɐɌ 

(ɛɜɚɑɖɞ ʈ19-75-20093).  ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌ-

ɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔə-

ɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ВНУТРИСОСУДИСТАЯ ОПТИЧЕСКАЯ КОГЕРЕНТНАЯ ТОМОГРАФИЯ В ОЦЕНКЕ  

ОТДАЛЕННЫХ РЕЗУЛЬТАТОВ СТЕНТИРОВАНИЯ КОРОНАРНЫХ АРТЕРИЙ СТЕНТАМИ 

ОТЕЧЕСТВЕННОГО ПРОИЗВОДСТВА «PUT NIY» 

 

Кондрашин С.А.1, Созыкин А.В.2, Рустомян А.В.1, Фомин В.В.1,  

Арушанян А.Р.2, Бабакулова Н.М.1 
 

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

2 ð ɂɑəɞɜɌɗɨəɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ ȼɚɝɝɔɕɝɖɚɕ ɌɖɌɐɑɘɔɔ əɌɟɖ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɜɌɎəɔɞɨ ɚɞɐɌɗɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɞɑəɞɔɜɚɎɌəɔɫ ɛɚɝɗɑ ɔɘɛɗɌəɞɌ-

ɢɔɔ ɝɞɑəɞɚɎ çPut Niyè ɔ çResolute Integrityè. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɝɜɚɖɔ ɚɞ 3 ɘɑɝɫɢɑɎ (Ɏ ɐɎɟɡ əɌɍɗɪɐɑəɔɫɡ ɣɑɜɑɓ 8 ɔ 10 ɐəɑɕ, 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ) ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɝɞɑəɞɚɎ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɎəɟɞɜɔɝɚɝɟɐɔɝɞɌɫ ɚɛɞɔ-

ɣɑɝɖɌɫ ɖɚɏɑɜɑəɞəɌɫ ɞɚɘɚɏɜɌɠɔɫ. Ȼɜɔ ȺȶȾ ɍɧɗɚ ɚɢɑəɑəɚ ɝɚɝɞɚɫəɔɑ 63 ɔɘɛɗɌəɞɔɜɚ-

ɎɌəəɧɡ ɖɚɜɚəɌɜəɧɡ ɝɞɑəɞɚɎ ɟ 41 ɛɌɢɔɑəɞɌ. Ƚɜɑɐɔ əɔɡ çResolute Integrityè ð 30 ɝɞɑəɞɚɎ ɟ 19 ɛɌ-

ɢɔɑəɞɚɎ, çPut Niyè ð 33 ɝɞɑəɞɌ ɟɝɞɌəɚɎɗɑəɚ 22 ɍɚɗɨəɧɘ.  

ȼɑɓɟɗɨɞɌɞɧ. Ƚɑɘɨ ɔɓ 30 ɝɞɑəɞɚɎ çResolute Integrityè ɐɔɌɘɑɞɜɚɘ ɚɞ 2,5 ɐɚ 4,0 ɘɘ 

(3,40Ñ0,52 ɘɘ) ɚɍɥɑɕ ɐɗɔəɚɕ 176,0 ɘɘ ɣɑɜɑɓ 4,6Ñ1,5 ɘɑɝɫɢɌ ɔɘɑɗɔ ɟɣɌɝɞɖɔ əɑɩəɐɚɞɑɗɔɓɔɜɚɎɌə-

əɧɡ ɝɞɜɌɞ ɝɟɘɘɌɜəɚ əɌ ɛɜɚɞɫɒɑəɔɔ 18,0 ɘɘ (10,2%). Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ ɎɧɫɎɗɑə ɜɑɝɞɑəɚɓ Ɏ ɝɞɑəɞɑ 

50%. Ȯ ɐɎɟɡ ɝɗɟɣɌɫɡ əɌɍɗɪɐɌɗɔ ɛɚɐɚɝɞɜɧɕ ɞɜɚɘɍɚɓ ɝɞɑəɞɌ ɣɑɜɑɓ 8 ɔ 10 ɝɟɞɚɖ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. 

Ȱɑɝɫɞɨ ɔɓ 33 ɝɞɑəɞɚɎ çPut Niyè ɐɔɌɘɑɞɜɚɘ ɚɞ 2,75 ɐɚ 4,0 ɘɘ (3,40Ñ0,48 ɘɘ) ɚɍɥɑɕ ɐɗɔəɚɕ 206,0 

ɘɘ ɣɑɜɑɓ 4,2Ñ1,3 ɘɑɝɫɢɌ ɔɘɑɗɔ ɟɣɌɝɞɖɔ əɑɩəɐɚɞɑɗɔɓɔɜɚɎɌəəɧɡ ɝɞɜɌɞ ɝɟɘɘɌɜəɚ əɌ ɛɜɚɞɫɒɑəɔɔ 

20,0 ɘɘ (9,7%). Ȯ ɐɎɟɡ ɝɗɟɣɌɫɡ əɌɍɗɪɐɌɗɌɝɨ ɘɌɗɌɛɛɚɓɔɢɔɫ ɝɞɑəɞɌ. Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ ɚɞɘɑɣɑə ɜɑ-

ɝɞɑəɚɓ Ɏ ɝɞɑəɞɑ 50%. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɚ ɐɌəəɧɘ ɚɛɞɔɣɑɝɖɚɕ ɖɚɏɑɜɑəɞəɚɕ ɞɚɘɚɏɜɌɠɔɔ əɚɎɧɑ ɝɞɑəɞɧ ɚɞɑɣɑ-

ɝɞɎɑəəɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ çPut Niyè ɝ ɗɑɖɌɜɝɞɎɑəəɧɘ ɛɚɖɜɧɞɔɑɘ ɝɔɜɚɗɔɘɟɝ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚ-

Ɏɑɜəɚ əɑ ɚɞɗɔɣɌɪɞɝɫ ɛɚ ɝɞɑɛɑəɔ ɩəɐɚɞɑɗɔɓɌɢɔɔ Ɏ ɝɜɚɖɔ ɐɚ 12 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɚɞ 

ɝɞɑəɞɚɎ Resolute Integrity, ɫɎɗɫɪɞɝɫ ɖɗɔəɔɣɑɝɖɔ ɩɠɠɑɖɞɔɎəɧɘɔ ɔ ɍɑɓɚɛɌɝəɧɘɔ ɛɜɔ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɜɌɒɑəɔɑɘ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɚɛɞɔɣɑɝɖɌɫ ɖɚɏɑɜɑəɞəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɝɞɑəɞ çPut Niyè, ɝɞɑəɞ çResolute 
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INTRAVASCULAR OPTICAL COHERENCE TOMOGRAPHY IN ASSESSING THE LONG-TERM 

RESULTS OF CORONARY ARTERY STENTING WITH RUSSIAN-MADE STENTS "PUT NIY" 

 

Kondrashin S.A.1, Sozykin A.V.2, Rustomyan A.V.1, Fomin V.V.1, 

Arushanyan A.R.2, Babakulova N.M.1 

 
1 - I.M. Sechenov First Mo scow State Medical University (Sechenov University).    

2 - Central Clinical Hospital of the Russian Academy of Science. Moscow, Russia.  

 

urpose.  To compare the long -term results of coronary stenting after the implantation of çPut 

Niyè and çResolute Integrityè stents. 

Materials and methods.  Intravascular optical coherence tomography was performed after 3 

months or later (in two cases, 8 and 10 days, respectively) after stent implantation. OCT 

assessed the condition of 63 implanted coronary stents in 41 pa tients. Among them, "Resolute Integ-

rity" ð 30 stents in 19 patients, "Put Niy" ð 33 stents in 22 patients.   

Results.  Seven out of 30 òResolute  Integrityó stents with a diameter of 2.5 to 4.0 mm (3.40 Ñ 

0.52 mm) with a total length of 176.0 mm after 4.6 Ñ 1.5 months had areas of non -endothelialized 

strata for about 18.0 mm (10.2%). In one case, restenosis in the stent was 50%. In two cases, sub-

acute stent thrombosis was observed on 8 and 10 days after surgery. Ten out of 33 òPut Niyó stents 

with a diameter of 2.75 to 4.0 mm (3.40Ñ0.48 mm) with a total length of 206.0 mm after 4.2Ñ1.3 

months had areas of non -endothelialized strats for a total of 20.0 mm (9.7%). In two cases, malappo-

sition of the stent was observed. In one case, restenosis in the stent was 50% . 

Conclusion.  According to optical coherence tomography data, the new Russian -made òPUT 

NIYó sirolimus drug -eluting stents do not statistically significantly differ in the degree of endotheliali-

zation up to 12 months after implantation from "Resolute Integ rity", they are clinically effective and 

safe when used in patients with coronary artery disease.  

 

Keywords: optical coherence tomography, Put Niy stent, Resolute Integrity stent, endotheliali-

zation, stent thrombosis, stent restenosis.  
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ɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɖɚɜɚəɌɜəɚɏɚ 

ɝɞɑəɞɌ Ɏ ɛɜɚɝɎɑɞɑ Ɍɜɞɑɜɔɔ ɛɜɚɔɝ-

ɡɚɐɔɞ ɗɚɖɌɗɨəɚɑ ɎɚɝɛɌɗɑəɔɑ, Ɏɑɐɟ-

ɥɑɑ ɖ ɌɏɜɑɝɝɔɎəɚɕ ɛɜɚɗɔɠɑɜɌɢɔɔ 

əɑɚɔəɞɔɘɧ, əɑɚɌɞɑɜɚɝɖɗɑɜɚɓɟ ɔ 

ɜɑɝɞɑəɚɓɟ Ɏəɟɞɜɔ ɝɞɑəɞɌ [1]. ɀɌɖɞɚɜɧ ɜɔɝɖɌ 

ɜɌɓɎɔɞɔɫ ɜɑɝɞɑəɚɓɌ Ɏ ɝɞɑəɞɑ ɘɚɒəɚ ɜɌɓɐɑ-

ɗɔɞɨ əɌ ɠɌɖɞɚɜɧ ɜɔɝɖɌ, ɝɎɫɓɌəəɧɑ ɝ ɛɌɢɔ-

ɑəɞɚɘ ɔ ɖɚəɝɞɜɟɖɢɔɑɕ ɖɚɜɚəɌɜəɚɏɚ ɝɞɑəɞɌ. 

ȶɜɚɘɑ ɞɚɏɚ, ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɜɚɗɑɣɑəəɚɏɚ 

ɛɚɜɌɒɑəɔɫ, ɎɖɗɪɣɌɫ ɝɎɚɕɝɞɎɌ Ɍɜɞɑɜɔɔ, ɔ 

ɜɑɓɟɗɨɞɌɞ ɔɘɛɗɌəɞɌɢɔɔ ɝɞɑəɞɌ ɝɛɚɝɚɍɝɞɎɟɪɞ 

ɜɌɓɎɔɞɔɪ ɎəɟɞɜɔɝɞɑəɞɚɎɚɏɚ ɜɑɝɞɑəɚɓɌ [2].  

ȺɛɞɔɣɑɝɖɌɫ ɖɚɏɑɜɑəɞəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȺȶȾ) ð 

ɘɑɞɚɐ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝ Ɏɧ-

ɝɚɖɚɕ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɕ ɜɌɓɜɑɤɌɪɥɑɕ ɝɛɚ-

ɝɚɍəɚɝɞɨɪ (10ð15  ɘɖɘ), ɖɚɞɚɜɧɕ ɛɚɓɎɚɗɫɑɞ 

ɚɢɑəɔɞɨ ɝɞɑɛɑəɨ ɔ ɡɌɜɌɖɞɑɜ əɑɚɩəɐɚɞɑɗɔɓɌ-

ɢɔɔ, ɘɌɗɌɛɛɚɓɔɢɔɔ, ɛɑɜɑɗɚɘɧ ɝɞɜɌɞ ɝɞɑəɞɌ ɔ 

ɐɜɟɏɔɑ ɚɝɗɚɒəɑəɔɫ ɛɚɝɗɑ ɖɚɜɚəɌɜəɧɡ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎ [3]. Ȯ ɚɞɑɣɑɝɞɎɑəəɚɕ ɗɔɞɑɜɌɞɟɜɑ 

əɑɞ ɐɌəəɧɡ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɕ ȺȶȾ ɛɚ ɚɞɐɌ-

ɗɑəəɧɘ ɜɑɓɟɗɨɞɌɞɌɘ ɔɘɛɗɌəɞɌɢɔɔ ɖɚɜɚəɌɜ-

əɧɡ ɝɞɑəɞɚɎ çPut Niyè, ɛɚɖɜɧɞɧɡ ɝɔɜɚɗɔɘɟ-

ɝɚɘ ɔ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəəɧɡ ȼɚɝɓɐɜɌɎəɌɐɓɚ-

ɜɚɘ Ɏ ɚɖɞɫɍɜɑ 2020 ɏɚɐɌ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȽɜɌɎəɔɞɨ ɚɞɐɌɗɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɞɑə-

ɞɔɜɚɎɌəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ əɚɎɧɘ ɝɞɑə-

ɞɚɘ ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ çPut Niyè 

(RK Group) ɝ ɌəɞɔɛɜɚɗɔɠɑɜɌɞɔɎəɧɘ ɛɚɖɜɧ-

ɞɔɑɘ ɝɔɜɚɗɔɘɟɝ ɔ ɝɞɑəɞɌ çResolute Integrityè 

(çȽɞɑəɞɑɖɝè). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȼɌɍɚɞɌ ɎɧɛɚɗəɑəɌ əɌ ɍɌɓɑ ɜɑəɞɏɑəɚɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ ɌəɏɔɚɏɜɌɠɔɔ 
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ȿȶȭʈ1 ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ 

(ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ) ɔ ɚɞɐɑɗɑəɔɫ 

ɜɑəɞɏɑəɚɡɔɜɟɜɏɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ 

ɔ ɗɑɣɑəɔɫ ɂȶȭ ȼȬȹ Ɏ 2021 ɏɚɐɟ.  ȽɜɌɎəɔɎɌ-

ɗɔɝɨ ɝɞɑəɞɧ ɝ ɗɑɖɌɜɝɞɎɑəəɧɘ ɛɚɖɜɧɞɔɑɘ  

çResolute Integrityè (çȽɞɑəɞɑɖɝè) ɔ çPut Niyè (RK 

Group). ȶɚɜɚəɌɜəɧɕ ɝɞɑəɞ çPut Niyè ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɝɞɑəɞ ɐɔɓɌɕəɌ ɚɞɖɜɧɞɚɕ 

ɫɣɑɕɖɔ ɔɓ ɖɚɍɌɗɨɞ-ɡɜɚɘɚɎɚɏɚ ɝɛɗɌɎɌ L605, 

ɛɚɖɜɧɞɚɏɚ ɗɑɖɌɜɝɞɎɑəəɧɘ ɎɑɥɑɝɞɎɚɘ ɝɔɜɚ-

ɗɔɘɟɝ ɔ ɍɔɚcɞɌɍɔɗɨəɧɘ ɛɚɗɔɘɑɜɚɘ, ɞɚɗɥɔ-

əɚɕ ɍɌɗɖɔ 0,075 ɘɘ. ȶɚɜɚəɌɜəɧɕ ɝɞɑəɞ 

çResolute Integrityè ð ɘɑɞɌɗɗɔɣɑɝɖɔɕ ɝɞɑəɞ ɔɓ 

ɖɚɍɌɗɨɞ-ɡɜɚɘɚɎɚɏɚ ɝɛɗɌɎɌ L605, ɛɚɖɜɧɞ ɝɗɚ-

ɑɘ ɍɔɚɝɚɎɘɑɝɞɔɘɚɏɚ ɛɚɗɔɘɑɜɌ BioLinx, ɝɚ-

ɐɑɜɒɌɥɑɏɚ ɓɚɞɌɜɚɗɔɘɟɝ, ɞɚɗɥɔəɚɕ ɍɌɗɚɖ 

0,091 ɘɘ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑə 41 ɛɌɢɔ-

ɑəɞ ɝ ɔɝɡɚɐəɚ ɔɘɑɪɥɔɘɝɫ ɝɞɑəɚɞɔɣɑɝɖɔɘ 

ɛɚɜɌɒɑəɔɑɘ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ɝɞɑəɚɓ 

ɍɚɗɑɑ 70%).ȶɚɜɚəɌɜəɧɑ ɝɞɑəɞɧ ɔɘɛɗɌəɞɔɜɚ-

ɎɌəɧ Ɏ ɝɗɑɐɟɪɥɔɑ Ɍɜɞɑɜɔɔ: ɜɌɓɗɔɣəɧɑ ɝɑɏ-

ɘɑəɞɧ ɛɑɜɑɐəɑɕ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ Ɍɜɞɑɜɔɔ 

(ȻȸȲȬ), ɚɏɔɍɌɪɥɑɕ Ɍɜɞɑɜɔɔ (ȺȬ), ɛɜɌɎɚɕ 

ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ (ȻȶȬ), ɎɖɗɪɣɌɫ Ɍɜɞɑɜɔɔ 

ɛɑɜɎɚɏɚ ɛɚɜɫɐɖɌ ɐɔɌɘɑɞɜɚɘ ɍɚɗɑɑ 2,0 ɘɘ ð 

ɐɔɌɏɚəɌɗɨəɌɫ Ɍɜɞɑɜɔɫ (ȰȬ), ɎɑɞɎɨ ɞɟɛɚɏɚ 

ɖɜɌɫ (ȮȾȶ), ɓɌɐəɫɫ ɘɑɒɒɑɗɟɐɚɣɖɚɎɌɫ Ɍɜɞɑ-

ɜɔɫ (ȳȸȲȬ), ɓɌɐəɑɍɚɖɚɎɌɫ ɎɑɞɎɨ (ȳȭȮ) ɗɔɍɚ 

ɝɞɎɚɗ ɗɑɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ (ȷȶȬ) ɝ ɛɑ-

ɜɑɡɚɐɚɘ Ɏ ȻȸȲȬ. Ȼɚɝɗɑ ɚɛɑɜɌɢɔɔ, ɝɚɏɗɌɝəɚ 

ɖɗɔəɔɣɑɝɖɔɘ ɜɑɖɚɘɑəɐɌɢɔɫɘ, ɛɌɢɔɑəɞɌɘ 

ɍɧɗ ɜɑɖɚɘɑəɐɚɎɌə ɛɜɔɑɘ 2-ɡ ɖɚɘɛɚəɑəɞəɚɕ 

ɌəɞɔɌɏɜɑɏɌəɞəɚɕ ɞɑɜɌɛɔɔ Ɏ ɞɑɣɑəɔɑ 12 ɘɑɝɫ-

ɢɑɎ. Ȯ ɏɜɟɛɛɑ ɝɞɑəɞɚɎ çResolute Integrityè 14 

ɔɓ 19 ɣɑɗɚɎɑɖ (73,6%) ɛɚɗɟɣɌɗɔ ɐɒɑəɑɜɔɖɔ 

ɖɗɚɛɔɐɚɏɜɑɗɌ, Ɏ ɏɜɟɛɛɑ çPut Niyè - 15 ɔɓ 22 

(68,2%). 41 ɛɌɢɔɑəɞɟ (28 ɘɟɒɣɔə, 13 ɒɑə-

ɥɔə) ɍɧɗɔ ɔɘɛɗɌəɞɔɜɚɎɌəɧ 63 ɝɞɑəɞɌ ɝ ɗɑ-

ɖɌɜɝɞɎɑəəɧɘ ɛɚɖɜɧɞɔɑɘ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ 62,1Ñ4,9 ɗɑɞ. ȽɜɌɎəɔ-

ɞɑɗɨəɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɚɍɝɗɑ-

ɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ 

ʈ1.  

ȻɌɢɔɑəɞɧ Ɏ ɏɜɟɛɛɌɡ çResolute Integrityè 

ɔ çPut Niyè ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ əɑ ɜɌɓ-

ɗɔɣɌɗɔɝɨ ɛɚ ɚɝəɚɎəɧɘ ɖɗɔəɔɣɑɝɖɔɘ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖɌɘ. 

Ȼɜɔ ɖɗɔəɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ Ɏ ɝɜɚɖɔ 

ɚɞ 3 ɘɑɝɫɢɑɎ (Ɏ ɐɎɟɡ əɌɍɗɪɐɑəɔɫɡ ɣɑɜɑɓ 8 ɔ 

10 ɐəɑɕ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ) ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ 

ɝɞɑəɞɚɎ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɎəɟɞɜɔɝɚɝɟɐɔɝɞɌɫ 

ɚɛɞɔɣɑɝɖɌɫ ɖɚɏɑɜɑəɞəɌɫ ɞɚɘɚɏɜɌɠɔɫ. Ȼɚɝɗɑ 

ɛɚɗɟɣɑəɔɫ ɔəɠɚɜɘɔɜɚɎɌəəɚɏɚ ɝɚɏɗɌɝɔɫ ɛɌ-

ɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɌɝɨ ɞɜɌəɝɜɌɐɔɌɗɨəɌɫ ɖɚ-

ɜɚəɌɜɚɏɜɌɠɔɫ ɝ ɛɜɚɎɑɐɑəɔɑɘ ȺȶȾ. Ⱥɝɟ-

ɥɑɝɞɎɗɫɗɚɝɨ ɞɟɏɚɑ əɌɛɚɗəɑəɔɑ ɖɚɜɚəɌɜəɚɏɚ 

ɜɟɝɗɌ ɔəɦɑɖɢɔɑɕ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ Ɏɑ-

ɥɑɝɞɎɌ ɔɓ ɛɜɚɎɚɐəɔɖɚɎɚɏɚ ɖɌɞɑɞɑɜɌ 6 Fr ɘɌ-

əɟɌɗɨəɧɘ ɝɛɚɝɚɍɚɘ. ȽɖɌəɔɜɚɎɌəɔɑ ɝɞɑəɞɔ-

ɜɚɎɌəəɧɡ ɝɑɏɘɑəɞɚɎ ɛɜɚɎɚɐɔɗɚɝɨ ɝ ɛɚɘɚɥɨɪ 

ɝɛɑɢɔɌɗɨəɚɏɚ ȺȶȾ-ɐɌɞɣɔɖɌ çDragonfly OPTISè 

(çSt. Jude Medicalè) ɝ ɌɎɞɚɘɌɞɔɣɑɝɖɚɕ ɛɜɚ-

ɞɫɒɖɚɕ ɝɚ ɝɖɚɜɚɝɞɨɪ 20 ɘɘ/c. Ȼɚ ɐɌəəɧɘ 

ȺȶȾ   ɚɛɜɑɐɑɗɫɗɔɝɨ   ɘɔəɔɘɌɗɨəɌɫ    ɛɗɚɥɌɐɨ  

ȾɌɍɗɔɢɌ ʈ1.    ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ 41 ɛɌɢɔɑəɞɌ ɝ ɔɘɛɗɌəɞɔɜɚɎɌəəɧɘɔ 

ɝɞɑəɞɌɘɔ. 

Параметр 
Стент Resolute Integrity 

(n=19) 

Стент Put Niy 

(n=22) 
P 

Возраст (Мср=М°м) лет 60,6±5,2 62,9±4,7 0,187 

Пол 

 

Мужской, n (%) 13(68,4%) 15(68,2%) 0,987 

Женский, n (%) 6(31,6%) 7(31,8%) 0,531 

Стенокардия –  

функциональный класс 

 

II  ФК, n (%) 14(73,7%) 18(81,8%) 0,531 

III -IV ФК, n (%) 5(26,3%) 4(18,2%) 0,531 

Постинфарктный кардиосклероз, 

n (%) 
11(57,9%) 9(40,9%) 0,278 

АКШ в анамнезе, n (%) 2(10,5%) 1(4,5%) 0,464 

Курение, n (%) 14(73,7%) 15(68,2%) 0,567 

Сахарный диабет, n (%) 5(26,3%) 8(36,4%) 0,491 

Хроническая болезнь почек  

(СКФ < 60 мл/мин), n (%) 
2(10,5%) 6(27,3%) 0,178 
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ɝɞɑəɞɔɜɚɎɌəəɚɏɚ ɝɑɏɘɑəɞɌ, ɘɔəɔɘɌɗɨəɧɕ 

ɐɔɌɘɑɞɜ, əɌɗɔɣɔɑ ɜɑɝɞɑəɚɓɌ, ɞɜɚɘɍɚɓɌ ɝɞɑə-

ɞɌ, ɘɌɗɌɛɛɚɓɔɢɔɫ, ɚɢɑəɔɎɌɗɌɝɨ ɝɞɑɛɑəɨ ɔ ɡɌ-

ɜɌɖɞɑɜ əɑɚɩəɐɚɞɑɗɔɓɌɢɔɔ.   ȱɐɔəɔɣəɧɘɔ əɑ-

ɩəɐɚɞɑɗɔɓɔɜɚɎɌəəɧɘɔ ɟɣɌɝɞɖɌɘɔ ɝɣɔɞɌɗɔ 

ɞɚɗɥɔəɟ əɑɚɔəɞɔɘɧ ɘɑəɑɑ 20 ɘɖɘ ɛɚ Ɏɝɑɕ 

ɚɖɜɟɒəɚɝɞɔ ɝɞɑəɞɌ əɌ ɛɜɚɞɫɒɑəɔɔ ɍɚɗɑɑ 2,0 

ɘɘ. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɜɔ ȺȶȾ ɍɧɗɚ ɚɢɑəɑəɚ ɝɚɝɞɚɫəɔɑ 63 

ɔɘɛɗɌəɞɔɜɚɎɌəəɧɡ ɖɚɜɚəɌɜəɧɡ ɝɞɑəɞɚɎ ɟ 41 

ɛɌɢɔɑəɞɌ. Ƚɜɑɐɔ əɔɡ çResolute Integrityè ð 30 

ɝɞɑəɞɚɎ ɟ 19 ɛɌɢɔɑəɞɚɎ (1,6 ɝɞɑəɞ/ɣɑɗ), çPut 

Niyè ð 33 ɝɞɑəɞɌ ɟɝɞɌəɚɎɗɑəɚ 22 ɍɚɗɨəɧɘ (1,5 

ɝɞɑəɞ/ɣɑɗ). Ȯ ɏɜɟɛɛɑ çResolute Integrityè 11 

ɛɌɢɔɑəɞɌɘ (58%) ɔ Ɏ ɏɜɟɛɛɑ çPut Niyè ɞɌɖɒɑ 

11 ɛɌɢɔɑəɞɌɘ (50%) ɔɘɛɗɌəɞɔɜɚɎɌɗɔ ɛɚ 2 

ɝɞɑəɞɌ. ȷɚɖɌɗɔɓɌɢɔɫ ɔɘɛɗɌəɞɔɜɚɎɌəəɧɡ 

ɝɞɑəɞɚɎ ɛɚ ɖɚɜɚəɌɜəɧɘ Ɍɜɞɑɜɔɫɘ ɛɜɑɐɝɞɌɎ-

ɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ2.  

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ ʈ2, ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɣɌɥɑ (ȼ<0,05) ɝɞɑəɞɧ çResolute Integrityè 

ɔɘɛɗɌəɞɔɜɚɎɌɗɔ Ɏ ɝɞɎɚɗ ȷȶȬ ɝ ɛɑɜɑɡɚɐɚɘ Ɏ 

ɛɑɜɑɐəɪɪ ɘɑɒɒɑɗɟɐɚɣɖɚɎɟɪ Ɍɜɞɑɜɔɪ ɔ ɚɏɔ-

ɍɌɪɥɟɪ Ɍɜɞɑɜɔɪ ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɝɞɑəɞɌɘɔ 

çPut Niyè. 

ȺɞɐɌɗɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɚɛɞɔɣɑɝɖɚɕ ɖɚ-

ɏɑɜɑəɞəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɖɚɜɚəɌɜəɧɡ ɝɞɑəɞɚɎ 

çResolute Integrityè ɔ çPut Niyè Ɏ ɚɞɐɌɗɑəəɚɘ 

ɛɑɜɔɚɐɑ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

ɞɌɍɗɔɢɑ ʈ3.  

Ƚɞɑəɞɧ çResolute Integrityè ɍɧɗɔ ɐɔɌ-

ɘɑɞɜɚɘ ɚɞ 2,25 ɐɚ 4,0 ɘɘ ɔ ɐɗɔəɚɕ 12ð34 ɘɘ. 

Ƚɑɘɨ ɔɓ 30 ɝɞɑəɞɚɎ çResolute Integrityè ɐɔɌ-

ɘɑɞɜɚɘ ɚɞ 2,5 ɐɚ 4,0 ɘɘ (3,4Ñ0,52 ɘɘ) ɚɍɥɑɕ 

ɐɗɔəɚɕ 176,0 ɘɘ ɣɑɜɑɓ 4,6Ñ1,5 ɘɑɝɫɢɌ ɔɘɑɗɔ 

ɟɣɌɝɞɖɔ əɑɩəɐɚɞɑɗɔɓɔɜɚɎɌəəɧɡ ɝɞɜɌɞ ɝɟɘ-

ɘɌɜəɚ əɌ ɛɜɚɞɫɒɑəɔɔ 18,0 ɘɘ (10,2%) (ɜɔɝ. 

1).  

Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ ɎɧɫɎɗɑə ɜɑɝɞɑəɚɓ Ɏ 

ɝɞɑəɞɑ 50% ɓɌ ɝɣɑɞ ɎɧɜɌɒɑəəɚɕ ɏɔɛɑɜɛɗɌɓɔɔ 

əɑɚɔəɞɔɘɧ (ɜɔɝ. 2), Ɏ ɛɗɌəɚɎɚɘ ɛɚɜɫɐɖɑ Ɏɧ-

ɛɚɗəɑəɚ ɝɞɑəɞɔɜɚɎɌəɔɑ ɝɞɑəɚɓɔɜɚɎɌəəɚɏɚ 

ɟɣɌɝɞɖɌ.  Ȯ ɐɎɟɡ  ɝɗɟɣɌɫɡ  əɌɍɗɪɐɌɗɔ ɛɚɐɚɝɞ- 

ȾɌɍɗɔɢɌ ʈ2.  ȷɚɖɌɗɔɓɌɢɔɫ 63 ɔɘɛɗɌəɞɔɜɚɎɌəəɧɡ ɝɞɑəɞɚɎ ɛɚ ɖɚɜɚəɌɜəɧɘ Ɍɜɞɑ-

ɜɔɫɘ. 

Локализация Стент Resolute Integrity 30 (%) Стент Put Niy 33 (%) P 

Ствол ЛКА-ПМЖА 6 (20,0%) 1 (3,0%) Р<0,05 

ПКА 9 (30,0%) 15 (45,5%) Р>0,05 

ПМЖА 3 (10,0%) 12 (36,4%) Р>0,05 

ОА 7 (23,3%) 1 (3,0%) Р<0,05 

ДА 2 (6,7%) 1 (3,0%) Р>0,05 

ВТК 3 (10,0%) 3 (9,1%) Р>0,05 
 

   
 

ȾɌɍɗɔɢɌ ʈ3.     ȰɌəəɧɑ ɚɛɞɔɣɑɝɖɚɕ ɖɚɏɑɜɑəɞəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ 

63 ɝɞɑəɞɚɎ ɜɌɓəɧɡ ɏɜɟɛɛ. 

Параметр 

Стент Resolute 

Integrity 

30 (%) 

Стент Put Niy 

33 (%) 
P 

Рестеноз в стенте, n (%) 1 (3,3%) 1(3,0%) Р>0,05 

Тромбоз в стенте, n (%) 2(6,7%) 0 Р>0,05 

Минимальная площадь сечения M±m (мм) 6,67±2,12 5,30±1,76 Р>0,05 

Минимальный диаметр M±m (мм) 2,73±0,41 2,60±0,67 Р>0,05 

Средняя длина установленных стентов у пациента M±m 

(мм) 
23,8±2,4 29,3±2,3 Р<0,05 

Малаппозиция, n (%) 1(3,3%) 2(6,1%) Р>0,05 

Полная эндотелизация страт, n (%) 13(43,3%) 12(36,4%) Р>0,05 

Единичные неэндотелизированные участки, n (%) 10(33,3%) 11(33,3%) Р>0,05 

Толщина неоинтимы M±m (мм) 0,13±0,03 0,10±0,01 Р>0,05 
 

   
 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY 

| www.rejr.ru | REJR. 2022; 12 (3):39-46       DOI: 10.21569/2222-7415-2022-12-3-39-46                     43 
 

 

 

Рис. 1 (Fig. 1) 
 

Рис. 1.      ОКТ-изображение артерии тупого края. 

ȻɌɢɔɑəɞ Ȭ., 67 ɗɑɞ, ɣɑɜɑɓ 8,5 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɝɞɑəɞɌ çResolute Integrityè 2,75ɡ30 ɘɘ. ȮɧɫɎɗɑ-

əɧ əɑɩəɐɚɞɑɗɔɓɔɜɚɎɌəəɧɑ ɟɣɌɝɞɖɔ ɝɞɜɌɞ ɝɞɑəɞɌ (əɌ ɛɚɛɑɜɑɣəɚɘ ɝɜɑɓɑ ɒɑɗɞɧɑ ɝɞɜɑɗɖɔ) əɌ ɛɜɚɞɫɒɑəɔɔ 

3,0 ɘɘ (ɓɑɗɑəɧɑ ɝɞɜɑɗɖɔ).     

Fig. 1.  OCT-image of the obtuse marginal artery.  

Patient A. 67 y.o., 8.5 months after implantation stent òResolute Integrityó 2.75x30 mm. Non-endothelialized 

areas of the stent struts were identified (yellow arro ws in the cross section) over a length of 3.0 mm (green ar-

rows).  

 

Рис. 2 (Fig. 2) 

 

Рис. 3 (Fig. 3) 

Рис. 2.  ОКТ-изображение рестеноза внутри 

стента артерии тупого края.  

ȻɌɢɔɑəɞ M., 78 ɗɑɞ, ɣɑɜɑɓ 7.0  ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɔɘ-

ɛɗɌəɞɌɢɔɔ ɝɞɑəɞɌ çResolute Integrityè. ȮɧɫɎɗɑəɧ 

ɜɑɝɞɑəɚɓ ɐɚ 50% ɛɚ ɛɗɚɥɌɐɔ Ɏəɟɞɜɔ ɝɞɑəɞɌ, ɏɔɛɑɜ-

ɛɗɌɓɔɜɚɎɌəəɌɫ əɑɚɔəɞɔɘɌ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ Ɏ Ɏɔɐɑ 

əɑɏɚɘɚɏɑəəɚɕ ɝɞɜɟɖɞɟɜɧ ɝ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ 

(ɝɞɜɑɗɖɔ).      

Fig. 2.   OCT-image in stent restenosis of the ob-

tuse marginal artery.   

Patient M., 78 y. o., 7.0 months after implantation of 

the òResolute Integrityó stent. Restenosis up to 50% of 

the area inside the stent was detected, hyperplastic 

neointima is visualized as a non -homogeneous struc-

ture with smooth contours (yellow arrows).  

Рис. 3.  ОКТ-изображение подострого тромбо-

за стента. 

ȻɌɢɔɑəɞ Ȼ., 62 ɗɑɞ, ɝɛɟɝɞɫ 8 ɐəɑɕ ɛɚɝɗɑ ɔɘɛɗɌəɞɌ-

ɢɔɔ ɝɞɑəɞɌ çPut Niyè Ɏ ɚɏɔɍɌɪɥɟɪ Ɍɜɞɑɜɔɪ. ȮɔɓɟɌ-

ɗɔɓɔɜɟɪɞɝɫ ɞɜɚɘɍɚɞɔɣɑɝɖɔɑ ɘɌɝɝɧ (ɝɞɜɑɗɖɔ) ɝ əɑ-

ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ ɔ ɏɑɞɑɜɚɏɑəəɚɕ ɝɞɜɟɖɞɟɜɧ 

(ɟɣɌɝɞɖɔ ɍɑɗɚɏɚ ɔ ɖɜɌɝəɚɏɚ ɞɜɚɘɍɌ).  

Fig. 3.  OCT-image of subacute stent thrombosis.  

Patient P., 62 y.o., 8 days after implantation of the 

çPut Niyè stent in the circumflex artery. Thrombotic 

masses are visualized (arrows) with uneven contours 

and a heterogeneous structure (areas of a whit e and 

red thrombus).  
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ɜɧɕ ɞɜɚɘɍɚɓ ɝɞɑəɞɌ ɣɑɜɑɓ 8 ɔ 10 ɝɟɞɚɖ ɛɚɝɗɑ 

ɚɛɑɜɌɢɔɔ (ɜɔɝ. 3). Ȯɑɜɚɫɞəɚ, ɩɞɚ ɍɧɗɚ ɝɎɫɓɌ-

əɚ ɝ əɑɝɚɍɗɪɐɑəɔɑɘ ɛɚɗəɚɢɑəəɚɕ ɐɎɚɕəɚɕ 

ɌəɞɔɌɏɜɑɏɌəɞəɚɕ ɞɑɜɌɛɔɔ.  

Ƚɞɑəɞɧ çPut  Niyè ɍɧɗɔ ɐɔɌɘɑɞɜɚɘ ɚɞ 

2,75 ɐɚ 4,0 ɘɘ ɔ ɐɗɔəɚɕ 12ð39 ɘɘ. Ȱɑɝɫɞɨ ɔɓ 

33 ɝɞɑəɞɚɎ çPut  Niyè ɐɔɌɘɑɞɜɚɘ ɚɞ 2.75 ɐɚ 

4.0 ɘɘ (3,4Ñ0,48 ɘɘ) ɚɍɥɑɕ ɐɗɔəɚɕ 206,0 ɘɘ 

ɣɑɜɑɓ 4,2Ñ1,3 ɘɑɝɫɢɌ ɔɘɑɗɔ ɟɣɌɝɞɖɔ əɑɩəɐɚ-

ɞɑɗɔɓɔɜɚɎɌəəɧɡ  ɝɞɜɌɞ  ɝɟɘɘɌɜəɚ  əɌ  ɛɜɚɞɫ- 

ɒɑəɔɔ 20,0 ɘɘ (9,7%). Ȯ ɐɎɟɡ ɝɗɟɣɌɫɡ əɌɍɗɪ-

ɐɌɗɌɝɨ ɘɌɗɌɛɛɚɓɔɢɔɫ ɝɞɑəɞɌ, ɣɞɚ ɘɚɒɑɞ ɛɜɔ-

Ɏɚɐɔɞɨ ɖ ɟɎɑɗɔɣɑəɔɪ Ɏɜɑɘɑəɔ ɓɌɒɔɎɗɑəɔɫ 

əɑɚɔəɞɔɘɧ (ɜɔɝ.4). Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ ɚɞɘɑɣɑə 

ɜɑɝɞɑəɚɓ Ɏ ɝɞɑəɞɑ 50% ɝ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔ-

əɚɕ ɝɞɑəɚɖɌɜɐɔɔ, ɣɞɚ ɞɌɖɒɑ ɛɚɞɜɑɍɚɎɌɗɚ 

ɝɞɑəɞɔɜɚɎɌəɔɫ. ȻɜɔɓəɌɖɚɎ ɞɜɚɘɍɚɓɌ ɎɧɫɎ-

ɗɑəɚ əɑ ɍɧɗɚ. 

ȾɚɗɥɔəɌ əɑɚɔəɞɔɘɧ ɟ ɝɞɑəɞɚɎ çPut Niyè 

0,10Ñ0,01 ɘɘ ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑɐɚɝɞɚɎɑɜəɚ 

ɍɧɗɌ ɘɑəɑɑ ɎɧɜɌɒɑəɌ, ɣɑɘ ɟ ɝɞɑəɞɌ çResolute 

Integrityè 0,13Ñ0,03 ɘɘ (ɜɔɝ.5). Ƚɜɑɐəɫɫ ɐɗɔ-

əɌ ɟɝɞɌəɚɎɗɑəəɧɡ ɝɞɑəɞɚɎ ɟ ɛɌɢɔɑəɞɌ Ɏ 

ɏɜɟɛɛɑ çResolute Integrityè ð 23,8Ñ2,4ɘɘ, ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ (ȼ<0,05) ɍɧɗɌ ɘɑəɨɤɑ 

ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɝɞɑəɞɌɘɔ çPut Niyè ð29,3Ñ2,3 

ɘɘ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ɀɌɖɞɚɜɧ ɜɔɝɖɌ ɎɚɓəɔɖəɚɎɑəɔɫ ɜɑɝɞɑ-

əɚɓɌ Ɏ ɝɞɑəɞɑ ɛɚ ɐɌəəɧɘ ɜɫɐɌ ɌɎɞɚɜɚɎ [2] 

ɐɑɗɫɞɝɫ əɌ əɑɝɖɚɗɨɖɚ ɏɜɟɛɛ: ɝɚɝɞɚɫəɔɑ ɛɌɢɔ-

ɑəɞɚɎ, ɛɌɜɌɘɑɞɜɧ ɝɞɑəɞɌ, ɝɚɝɞɚɫəɔɑ ɛɚɜɌ-

ɒɑəəɚɏɚ ɝɚɝɟɐɌ ɔ ɔɝɡɚɐɧ ɔɘɛɗɌəɞɌɢɔɔ. ȶ 

ɝɚɝɞɚɫəɔɫɘ ɛɌɢɔɑəɞɌ ɚɞəɚɝɔɞɝɫ əɌɗɔɣɔɑ ɝɌ-

ɡɌɜəɚɏɚ ɐɔɌɍɑɞɌ, ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ, 

ɖɚɜɚəɌɜəɚɑ ɤɟəɞɔɜɚɎɌəɔɑ Ɏ ɌəɌɘəɑɓɑ, ɝɑɜ-

ɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ. Ƚɜɑɐɔ ɠɌɖɞɚɜɚɎ 

ɛɌɜɌɘɑɞɜɚɎ ɝɞɑəɞɌ ð ɏɚɗɚɘɑɞɌɗɗɔɣɑɝɖɔɕ ɔɗɔ 

ɝɞɑəɞ ɝ ɗɑɖɌɜɝɞɎɑəəɧɘ ɛɚɖɜɧɞɔɑɘ, əɚɘɑɜ 

ɛɚɖɚɗɑəɔɫ ɝɞɑəɞɌ ɝ ɗɑɖɌɜɝɞɎɑəəɧɘ ɛɚɖɜɧɞɔ-

ɑɘ, ɞɚɗɥɔəɌ ɍɌɗɚɖ ɝɞɑəɞɌ. Ȱɗɫ ɝɚɝɞɚɫəɔɫ ɛɚ-

ɜɌɒɑəəɚɏɚ ɝɚɝɟɐɌ Ɏɧɐɑɗɫɪɞ ɘɌɗɧɕ ɐɔɌɘɑɞɜ 

Ɍɜɞɑɜɔɔ, ɛɚɜɌɒɑəɔɑ ɟɝɞɨɫ, ɖɚɘɛɗɑɖɝəɌɫ 

ɘɚɜɠɚɗɚɏɔɫ ɛɚɜɌɒɑəɔɫ, ɐɗɔəɌ ɝɞɑəɚɓɌ ɍɚɗɑɑ 

20 ɘɘ. Ƚɜɑɐɔ ɔɝɡɚɐɚɎ ɔɘɛɗɌəɞɌɢɔɔ ð ɖɚəɑɣ-

əɧɕ ɐɔɌɘɑɞɜ ɝɞɑəɚɓɌ, əɑɌɐɑɖɎɌɞəɚɑ ɜɌɝ-

ɛɜɌɎɗɑəɔɑ ɝɞɑəɞɌ (ɘɌɗɌɛɛɚɓɔɢɔɫ, ɟɘɑəɨɤɑ-

əɔɑ ɘɔəɔɘɌɗɨəɚɏɚ ɛɗɚɥɌɐɔ Ɏ ɝɞɑəɞɑ, əɑɝɔɘ-

 

Рис. 4 (Fig. 4) 

 

Рис. 5 (Fig. 5) 

Рис. 4. ОКТ-изображение малаппозиции 

стента.  

ȻɌɢɔɑəɞ ȹ., 83 ɏɚɐɌ, ɣɑɜɑɓ 4,0 ɘɑɝɫɢɌ ɛɚɝɗɑ ɔɘ-

ɛɗɌəɞɌɢɔɔ ɝɞɑəɞɌ çPut Niyè Ɏ ɛɑɜɑɐəɪɪ ɘɑɒɒɑɗɟ-

ɐɚɣɖɚɎɟɪ Ɍɜɞɑɜɔɪ. ȸɌɗɌɛɛɚɓɔɢɔɫ ɝɞɑəɞɌ (ɒɑɗɞɧɑ 

ɝɞɜɑɗɖɔ). Ȭ (ɍɑɗɌɫ ɗɔəɔɫ) ɔ Ȯ (ɏɚɗɟɍɌɫ ɗɔəɔɫ) ɛɚɖɌ-

ɓɧɎɌɪɞ ɜɌɝɝɞɚɫəɔɑ ɚɞ ɝɞɑəɖɔ Ɍɜɞɑɜɔɔ ɐɚ ɝɞɜɌɞ 

əɑɜɌɝɛɜɌɎɗɑəəɚɏɚ ɝɞɑəɞɌ (~ 0.4-0.5 ɘɘ).  

Fig. 4.  OCT-image of stent malapposition. 

Patient N., 83 y.o., 4.0 months after implantation of 

the òPut Niyó stent in the anterior descending artery. 

Stent malapposition (yellow arrows). A (white line) 

and B (blue line) sho w the distance from the artery 

wall to the struts of the unexpanded stent ( ~ 0.4 -0.5 

mm).  

Рис. 5.   ОКТ-изображение полной эндотели-

зации страт стента. 

ȻɜɌɎɌɫ ɖɚɜɚəɌɜəɌɫ Ɍɜɞɑɜɔɫ ɣɑɜɑɓ 5,0 ɘɑɝɫɢɑɎ ɛɚ-

ɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɝɞɑəɞɌ çPut Niyè. ȾɚɗɥɔəɌ əɑɚɔə-

ɞɔɘɧ ɚɖɚɗɚ 100 ɘɖɘ.  

Fig. 5.  OCT-image of complete endothelializa-

tion of stent struts. 

OCT image of the right coronary artery 5.0 months 

after implantation of the çPut Niyè stent. The neointi-

ma thickness is about 100 Õm.   
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ɘɑɞɜɔɣəɚɑ ɜɌɝɛɜɌɎɗɑəɔɑ ɝɞɑəɞɌ). Ȱɜɟɏɔɑ ɔɝ-

ɝɗɑɐɚɎɌɞɑɗɔ [4] ɐɚɍɌɎɗɫɪɞ ɞɌɖɔɑ ɠɌɖɞɚɜɧ 

ɜɔɝɖɌ, ɖɌɖ ɖɟɜɑəɔɑ, Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ Ƚȼȭ, 

ɡɜɚəɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɛɚɣɑɖ, ɖɜɚɎɚɞɚɖ ɛɚ 

ɤɖɌɗɑ TIMI, əɔɓɖɚɑ ɐɌɎɗɑəɔɑ ɔɘɛɗɌəɞɌɢɔɔ ɔ 

ɘəɚɒɑɝɞɎɑəəɚɑ ɝɞɑəɞɔɜɚɎɌəɔɑ. ȽɎɑɐɑəɔɑ ɖ 

ɘɔəɔɘɟɘɟ ɛɚɐɚɍəɧɡ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ (ɘɚɐɔ-

ɠɔɖɌɢɔɫ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɔ 

ɝɚɝɞɚɫəɔɫ ɛɚɜɌɒɑəəɚɕ Ɍɜɞɑɜɔɔ ɔɗɔ ɞɥɌ-

ɞɑɗɨəɌɫ ɚɢɑəɖɌ ɛɜɚɢɑɐɟɜəɧɡ ɠɌɖɞɚɜɚɎ) ɘɚ-

ɒɑɞ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɓɔɞɨ ɣɌɝɞɚɞɟ ɜɑɝɞɑəɚɓɌ 

ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɝɞɑəɞɌ. 

ȻɚɎɜɑɒɐɑəɔɑ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ Ɍɖ-

ɞɔɎɔɜɟɑɞ ɛɜɚɗɔɠɑɜɌɢɔɪ ɔ ɘɔɏɜɌɢɔɪ ɏɗɌɐ-

ɖɚɘɧɤɑɣəɧɡ ɖɗɑɞɚɖ.  ȽɚɓɐɌəɔɑ Ɏəɑɖɗɑɞɚɣəɚ-

ɏɚ ɘɌɞɜɔɖɝɌ ɛɜɔɎɚɐɔɞ ɖ ɚɍɜɌɓɚɎɌəɔɪ əɑɚɔə-

ɞɔɘɌɗɨəɚɕ ɞɖɌəɔ ɔ ɜɑɝɞɑəɚɓɟ Ɏ ɝɞɑəɞɑ. 

ȭɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɛɜɔɐɌɑɞɝɫ ɞɚɗɥɔəɑ əɑɚ-

ɔəɞɔɘɧ, ɛɚɝɖɚɗɨɖɟ ɝɣɔɞɌɑɞɝɫ, ɣɞɚ ɐɚɝɞɌɞɚɣ-

əɧɕ ɝɗɚɕ əɑɚɔəɞɔɘɧ (ɍɚɗɑɑ 20 ɘɖɘ) ɫɎɗɫɑɞɝɫ 

ɘɌɜɖɑɜɚɘ ɛɚɗəɚɕ ɩəɐɚɞɑɗɔɓɌɢɔɔ ɝɞɑəɞɌ, ɣɞɚ 

ɝəɔɒɌɑɞ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɞɜɚɘɍɚɞɔɣɑɝɖɔɡ 

ɚɝɗɚɒəɑəɔɕ. Ƚɞɑəɞ ɝ ɗɑɖɌɜɝɞɎɑəəɧɘ ɛɚɖɜɧ-

ɞɔɑɘ ɚɝɎɚɍɚɒɐɌɑɞ ɌəɞɔɛɜɚɗɔɠɑɜɌɞɔɎəɧɑ 

ɎɑɥɑɝɞɎɌ ɔ ɟɘɑəɨɤɌɑɞ ɝɞɑɛɑəɨ ɜɑɖɚɕɗɌ ɔ ɚɍ-

ɜɌɓɚɎɌəɔɑ əɑɚɔəɞɔɘɧ [5]. ȭɚɗɨɤɚɕ ɘɑɞɌɌəɌ-

ɗɔɓ ɛɜɑɐɝɞɌɎɔɗ ɜɑɓɟɗɨɞɌɞɧ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɕ 

ȺȶȾ 280 652 ɝɞɜɌɞ ɟ 921 ɛɌɢɔɑəɞɌ ɝ ɜɌɓɗɔɣ-

əɧɘɔ ɝɞɑəɞɌɘɔ ɝ ɗɑɖɌɜɝɞɎɑəəɧɘ ɛɚɖɜɧɞɔɑɘ. 

Ƀɑɜɑɓ 6-12 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ əɑ-

ɛɚɖɜɧɞɧɑ ɝɞɜɌɞɧ ɝɞɑəɞɚɎ Ɏɝɞɜɑɞɔɗɔɝɨ Ɏ 

7,8% ɝɗɟɣɌɑɎ. Ƚɜɑɐɔ ɝɞɑəɞɚɎ ɝ ɝɔɜɚɗɔɘɟɝɚɘ 

ɣɌɥɑ əɌɍɗɪɐɌɗɔ əɑɛɚɖɜɧɞɧɑ ɝɞɜɌɞɧ ð 8,8%, 

ɞɚɏɐɌ ɖɌɖ ɓɚɞɌɜɚɗɔɘɟɝ Ɏɧɐɑɗɫɪɥɔɑ ɝɞɑəɞɧ 

ɔɘɑɗɔ ɔɡ Ɏ 0,3% əɌɍɗɪɐɑəɔɕ [6]. Ȯ əɌɤɑɕ 

ɝɑɜɔɔ əɌɍɗɪɐɑəɔɕ əɑɩəɐɚɞɑɗɔɓɔɜɚɎɌəəɧɑ 

ɟɣɌɝɞɖɔ Ɏ ɝɞɑəɞɌɡ çResolute Integrityè ɔ çPut  

Niyè Ɏɝɞɜɑɞɔɗɔɝɨ ɝ ɚɐɔəɌɖɚɎɚɕ ɣɌɝɞɚɞɚɕ. Ȼɜɔ 

ɝɜɌɎəɑəɔɔ ɚɞɑɣɑɝɞɎɑəəɧɡ ɝɞɑəɞɚɎ çȶɌɗɔɛɝɚè 

ɔ çResolute Integrityè ɣɌɥɑ ɎɝɞɜɑɣɌɗɔɝɨ əɑɩə-

ɐɚɞɑɗɔɓɔɜɚɎɌəəɧɑ ɝɞɜɌɞɧ Ɏ ɝɞɑəɞɌɡ Ɏɞɚɜɚɕ 

ɏɜɟɛɛɧ [7]. 

Ȼɚ ɘəɑəɔɪ ɫɛɚəɝɖɔɡ ɌɎɞɚɜɚɎ [8] ɚɝ-

əɚɎəɧɘ ɘɑɡɌəɔɓɘɚɘ ɜɑɝɞɑəɚɓɌ Ɏ ɝɞɑəɞɑ 

çResolute Integrityè ɫɎɗɫɑɞɝɫ ɏɔɛɑɜɛɗɌɓɔɫ 

əɑɚɔəɞɔɘɧ, əɚ əɌɤɔ ɐɌəəɧɑ ɩɞɚ əɑ ɛɚɐ-

ɞɎɑɜɒɐɌɪɞ. ȹɚɎɧɕ ɚɞɑɣɑɝɞɎɑəəɧɕ ɝɞɑəɞ çPut 

Niyè ɐɌɑɞ ɚɐɔəɌɖɚɎɟɪ ɎɝɞɜɑɣɌɑɘɚɝɞɨ Ɏəɟɞɜɔ-

ɝɞɑəɞɚɎɧɡ ɜɑɝɞɑəɚɓɚɎ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

çResolute Integrityè. ȾɚɗɥɔəɌ əɑɚɔəɞɔɘɧ ɟ 

ɝɞɑəɞɚɎ çPut Niyè ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑɐɚɝɞɚɎɑɜ-

əɚ 0,10Ñ0,01 ɘɘ ɍɧɗɌ ɘɑəɑɑ ɎɧɜɌɒɑəɌ, ɣɑɘ ɟ 

ɝɞɑəɞɌ çResolute Integrityè ð 0,13Ñ0,03 ɘɘ. Ȯ 

ɚɞɑɣɑɝɞɎɑəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɑɚɔəɞɔɘɌ ɛɚ 

ɐɌəəɧɘ ȺȶȾ ɝɚɝɞɌɎɔɗɌ Ɏ ɝɜɑɐəɑɘ 0,12 ɘɘ ɟ 

ɝɞɑəɞɚɎ çResolute Integrityè ɔ 0,20 ɘɘ ɟ çȶɌ-

ɗɔɛɝɚè [7]. 

Ⱦɜɚɘɍɚɓ ɝɞɑəɞɌ ɫɎɗɫɑɞɝɫ ɏɜɚɓəɧɘ 

ɚɝɗɚɒəɑəɔɑɘ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɝɞɑəɞɌ ɔɓ-

ɓɌ Ɏɧɝɚɖɚɕ ɝɘɑɜɞəɚɝɞɔ. ɀɌɖɞɚɜɌɘɔ ɜɔɝɖɌ 

ɜɌɓɎɔɞɔɫ ɞɜɚɘɍɚɓɌ ɝɞɑəɞɌ ɫɎɗɫɑɞɝɫ ɛɜɑɒɐɑ-

Ɏɜɑɘɑəəɚɑ ɛɜɑɖɜɌɥɑəɔɑ ɐɎɚɕəɚɕ ɌəɞɔɌɏɜɑ-

ɏɌəɞəɚɕ ɞɑɜɌɛɔɔ, əɌɗɔɣɔɑ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ 

ɓɌɍɚɗɑɎɌəɔɫ, ɝəɔɒɑəəɚɕ ɝɚɖɜɌɞɔɞɑɗɨəɚɕ 

ɝɛɚɝɚɍəɚɝɞɔ ȷȲ, ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ, ɞɜɚɘɍɚ-

ɢɔɞɚɓ, ɛɚɗɔɘɚɜɠɔɓɘ ɏɑəɚɎ [9]. Ȯ əɌɤɔɡ 

əɌɍɗɪɐɑəɔɫɡ ɛɚɐɚɝɞɜɧɕ ɞɜɚɘɍɚɓ (ɐɚ 30 ɝɟ-

ɞɚɖ) ɝɞɑəɞɚɎ çResolute Integrityè Ɏ 2 əɌɍɗɪɐɑ-

əɔɫɡ ɍɧɗ ɝɎɫɓɌə ɝ əɑɝɚɍɗɪɐɑəɔɑɘ ɛɌɢɔɑəɞɌ-

ɘɔ ɜɑɒɔɘɌ ɐɎɚɕəɚɕ ɌəɞɔɌɏɜɑɏɌəɞəɚɕ ɞɑɜɌ-

ɛɔɔ. ȻɜɔɓəɌɖɌɘɔ ɞɜɚɘɍɚɓɌ ɝɞɑəɞɌ ɫɎɔɗɔɝɨ 

ɝɔɘɛɞɚɘɧ ɔɤɑɘɔɔ Ɏ ɛɚɖɚɑ, ɞɔɛɔɣəɧɑ ɐɗɫ 

ɔɤɑɘɔɔ ɔɓɘɑəɑəɔɫ əɌ ɉȶȯ, ɛɚɎɧɤɑəɔɑ ɝɑɜ-

ɐɑɣəɧɡ ɍɔɚɘɌɜɖɑɜɚɎ. Ȼɜɔ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɕ 

ȺȶȾ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɗɔ ɖɜɌɝəɧɕ ɔ ɍɑɗɧɕ 

ɞɜɚɘɍɧ. 

ȸɌɗɌɛɛɚɓɔɢɔɫ ð ɚɞɝɟɞɝɞɎɔɑ ɖɚəɞɌɖɞɌ 

ɝɞɜɌɞ ɝɞɑəɞɌ ɝɚ ɝɞɑəɖɚɕ Ɍɜɞɑɜɔɔ. Ȯ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɚəɌ ɘɚɒɑɞ ɎɚɓəɔɖɌɞɨ 

Ɏ ɜɑɓɟɗɨɞɌɞɑ ɝɚɝɟɐɔɝɞɚɏɚ ɎɚɝɛɌɗɑəɔɫ ɔ ɛɚɗɚ-

ɒɔɞɑɗɨəɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ɝɞɑəɖɔ Ɍɜɞɑ-

ɜɔɔ, Ɍ ɞɌɖɒɑ ɚɝɞɌɑɞɝɫ ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ ɞɜɚɘ-

ɍɚɞɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ɔɓ-ɓɌ ɟɐɗɔəɑəɔɫ 

ɝɜɚɖɌ ɩəɐɚɞɑɗɔɓɌɢɔɔ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ 

ɝɞɑəɞɚɎ [10]. Ȯ əɌɤɔɡ əɌɍɗɪɐɑəɔɫɡ ɛɜɔ 

əɌɗɔɣɔɔ ɘɌɗɌɛɛɚɓɔɢɔɔ əɑ ɚɞɘɑɣɌɗɚɝɨ ɞɜɚɘ-

ɍɚɓɌ ɝɞɑəɞɌ. Ȼɜɔ ɌəɌɗɔɓɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ 

ɝɞɑəɞɧ ɔɘɛɗɌəɞɔɜɚɎɌɗɔɝɨ ɛɚɐ əɚɘɔəɌɗɨəɧɘ 

ɐɌɎɗɑəɔɑɘ ɍɑɓ ɛɚɝɗɑɐɟɪɥɑɕ ɛɚɝɞɐɔɗɌɞɌɢɔɔ 

əɑɖɚɘɛɗɌɩəɝəɧɘ ɍɌɗɗɚəɚɘ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɚ ɐɌəəɧɘ ɚɛɞɔɣɑɝɖɚɕ ɖɚɏɑɜɑəɞəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ əɚɎɧɑ ɝɞɑəɞɧ ɚɞɑɣɑɝɞɎɑəəɚɏɚ 

ɛɜɚɔɓɎɚɐɝɞɎɌ çPut Niyè ɝ ɗɑɖɌɜɝɞɎɑəəɧɘ ɛɚ-

ɖɜɧɞɔɑɘ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔ-

ɣɌɪɞɝɫ ɛɚ ɝɞɑɛɑəɔ ɩəɐɚɞɑɗɔɓɌɢɔɔ Ɏ ɝɜɚɖɔ ɐɚ 

12 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ, ɫɎɗɫɪɞɝɫ 

ɖɗɔəɔɣɑɝɖɔ ɩɠɠɑɖɞɔɎəɧɘɔ ɔ ɍɑɓɚɛɌɝəɧɘɔ 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɜɌɒɑəɔ-

ɑɘ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. ȾɜɚɘɍɚɓɌ ɝɞɑəɞɚɎ 

əɑ əɌɍɗɪɐɌɗɚɝɨ Ɏ ɞɑɣɑəɔɑ əɌɍɗɪɐɑəɔɫ ɐɚ 1 

ɏɚɐɌ. ɃɌɝɞɚɞɌ ɎəɟɞɜɔɝɞɑəɞɚɎɚɏɚ ɜɑɝɞɑəɚɓɌ 

ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌɗɌɝɨ ɚɞ ɝɞɑəɞɚɎ 

çResolute Integrityè.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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THE ROLE OF CT SCAN IN THE DIAGNOSIS OF PANCREATIC CYSTIC LESIONS 

 

Najlaa Fakhri Hassan, Kassim Amir Hadi Taj Al-Dean 

 
College of Medicine, University of B abylon. Babylon, Iraq.  

 

ystic lesions of pancreas are common and challenge more difficulty to detection. Comput-

ed tomography (CT) is the best radiology tool for the primer evaluation and follow -up of 

pancreatic cysts.  

Purpose.  To determine the role of C T scan in the diagnosis of pancreatic cystic lesions, 

and differentiate weather lesions are malignant or benign.  

Materials and methods.  A prospective study with total of 58 patients were enrolled in the 

study during the period from 12th June 2021 to 20th May 2022. The study sample consisted of 19 

(32.8%) male and 39 (67.2%) female. CT scan features include: lesion sites, parenchymal atrophy, 

number of cystic lesion, diameter of largest cyst, calcification, ductal dilation, solid components, cyst 

contour, c ontrast enhancement, type of cyst, thickness of wall, lymphovascular invasion and com-

munication were collected. CT scan was performed utilizing the Siemens system (SOMATOM Defini-

tion AS VA44A; Siemens, Somaris/7 syngo CT 67002 -2012B, Germany) and 64 -slice (multi -detector) 

CT system (Philips).  

Results.  The mean age was 41.59Ñ11.9 years. The majority of cysts were situated in head of 

pancreas (21, 36.2%). About 33 (56.9%) of cases detected one cyst on CT scan. The CT scan detected 

47 (81.1%) of non -calcified cysts. Only six -scan showed dilation of duct and 6 (10.3%) cases had cyst 

with solid component. The cyst contour presented as round in 50 (86.2%) of patients. The majority 

appear to be homogeneous in 45 (77.6%). About 39 (67.2%) cases detected unilocular c ysts. Kappa 

statistic was revealed that cyst location (P=0.036), number of cyst (P=0.048), ductal dilation 

(P=0.022), solid component (P=0.003) and type of cyst (P=0.013) had significantly perfect agreement 

signals. Solid components of cyst showed statisti cally significant difference in malignant pancreatic 

cyst more than benign cyst (P=0.004). Furthermore, types of cyst in benign pancreatic tumor were 

detected significantly different from malignant lesion (P=0.016).  

Conclusions.  CT scan is the easy applica ble non -invasive tool of choice for assessment of cyst-

ic lesions of pancreas. Round, homogeneous enhancement, oligo -unilocular, non -calcified, non -

dilated duct, non -solid and thin wall head cyst are the prevalent features detected by CT scan. The 

most comm on diameter measured of pancreatic cyst is more than 30 mm. Lymphovascular invasion, 

solid component and communicated cyst -duct are mostly features of malignant lesions. Detection of 

cyst site, number, ductal dilation, solid component and type of cyst are significantly helpful to differ-

entiated between malignant and benign pancreatic cysts.  

 

Keywords:  computed tomography, pancreatic cystic lesions, Kappa statistic.  
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КОМПЬЮТЕРНАЯ ТОМОГРАФИЯ В ДИАГНОСТИКЕ КИСТОЗНЫХ ПОРАЖЕНИЙ  

ПОДЖЕЛУДОЧНОЙ ЖЕЛЕЗЫ 

 

Наджлаа Фахри Хассан, Кассим Амир Хади Тадж Аль-Дин 
 

ȸɑɐɔɢɔəɝɖɔɕ ɖɚɗɗɑɐɒ ȮɌɎɔɗɚəɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ. ȮɌɎɔɗɚə, ȴɜɌɖ. 

 
ɔɝɞɚɓəɧɑ ɛɚɜɌɒɑəɔɫ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɎɝɞɜɑɣɌɪɞɝɫ ɣɌɝɞɚ ɔ ɔəɚɏɐɌ ɝ ɞɜɟɐɚɘ ɐɔ-

Ɍɏəɚɝɞɔɜɟɪɞɝɫ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɫɎɗɫɑɞɝɫ ɗɟɣɤɔɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɐɗɫ ɛɑɜɎɔɣəɚɕ ɚɢɑəɖɔ ɔ əɌɍɗɪɐɑəɔɫ ɓɌ ɖɔɝɞɌɘɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. 

ɂɑɗɨ. Ⱥɛɜɑɐɑɗɑəɔɑ ɜɚɗɔ ȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɖɔɝɞɚɓəɧɡ ɛɚɜɌɒɑəɔɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑ-

ɗɑɓɧ ɔ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ ɔɡ əɌ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɛɑɜɔɚɐ ɝ 12 ɔɪəɫ 2021 ɏ. ɛɚ 20 ɘɌɫ 2022 ɏ. ɍɧɗɚ ɛɜɚɎɑɐɑəɚ 

ɛɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɟɣɌɝɞɔɑɘ 58 ɛɌɢɔɑəɞɚɎ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 19 (32,8%) 

ɘɟɒɣɔə ɔ 39 (67,2%) ɒɑəɥɔə. ȶȾ-ɖɜɔɞɑɜɔɔ ɎɖɗɪɣɌɗɔ Ɏ ɝɑɍɫ: ɚɍɗɌɝɞɨ ɛɚɜɌɒɑəɔɫ, Ɍɞɜɚɠɔɪ ɛɌ-

ɜɑəɡɔɘɧ, ɖɚɗɔɣɑɝɞɎɚ ɖɔɝɞɚɓəɧɡ ɛɚɜɌɒɑəɔɕ, ɐɔɌɘɑɞɜ əɌɔɍɚɗɨɤɑɕ ɖɔɝɞɧ, ɖɌɗɨɢɔəɚɓ, ɜɌɝɤɔɜɑ-

əɔɑ ɛɜɚɞɚɖɚɎ, ɝɚɗɔɐəɧɑ ɖɚɘɛɚəɑəɞɧ, ɖɚəɞɟɜ ɖɔɝɞɧ, ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ, ɞɔɛ ɖɔɝɞɧ, ɞɚɗɥɔəɟ 

ɝɞɑəɖɔ, ɗɔɘɠɚɎɌɝɖɟɗɫɜəɟɪ ɔəɎɌɓɔɪ, ɝɚɚɍɥɑəɔɑ ɘɑɒɐɟ ɖɔɝɞɚɕ ɔ ɛɜɚɞɚɖɚɘ. ȶȾ Ɏɧɛɚɗəɫɗɔ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɌɛɛɌɜɌɞɌ Siemens (SOMATOM Definition AS VA44A; Siemens, Somaris/7 syngo CT 

67002 -2012B, ȯɑɜɘɌəɔɫ) ɔ 64-ɝɜɑɓɚɎɚɏɚ (ɘɟɗɨɞɔɐɑɞɑɖɞɚɜəɚɏɚ) ȶȾ (Philips). 

ȼɑɓɟɗɨɞɌɞɧ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 41,59Ñ11,9 ɏɚɐɌ. ȭɚɗɨɤɔəɝɞɎɚ ɖɔɝɞ ɜɌɝɛɚɗɌɏɌ-

ɗɚɝɨ Ɏ ɏɚɗɚɎɖɑ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (21, 36,2%). Ȯ 33 (56,9%) ɝɗɟɣɌɫɡ ɎɧɫɎɔɗɔ ɑɐɔəɔɣəɧɑ ɖɔ-

ɝɞɧ əɌ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘɌɡ. Ȼɜɔ ȶȾ ɍɧɗɚ ɎɧɫɎɗɑəɚ 47 (81,1%) ɖɔɝɞ ɍɑɓ ɖɌɗɨɢɔəɚɓɌ. 

Ⱦɚɗɨɖɚ Ɏ 6 əɌɍɗɪɐɑəɔɫɡ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɜɌɝɤɔɜɑəɔɑ ɛɜɚɞɚɖɌ, Ɍ ɞɌɖɒɑ Ɏ 6 (10,3%) ɝɗɟɣɌɫɡ ɍɧɗɌ 

ɚɍəɌɜɟɒɑəɌ ɖɔɝɞɌ ɝ ɝɚɗɔɐəɧɘ ɖɚɘɛɚəɑəɞɚɘ. ȶɚəɞɟɜ ɖɔɝɞɧ ɍɧɗ ɖɜɟɏɗɧɘ ɟ 50 (86,2%) ɍɚɗɨəɧɡ. 

ȭɚɗɨɤɔəɝɞɎɚ ɖɔɝɞ ɍɧɗɔ ɚɐəɚɜɚɐəɧɘɔ (n=45, 77,6%). Ⱥɖɚɗɚ 39 (67,2%) ɝɗɟɣɌɑɎ ɝɚɝɞɌɎɔɗɔ ɚɐəɚ-

ɖɌɘɑɜəɧɑ ɖɔɝɞɧ. ȶɌɛɛɌ-ɝɞɌɞɔɝɞɔɖɌ ɛɚɖɌɓɌɗɌ, ɣɞɚ ɜɌɝɛɚɗɚɒɑəɔɑ ɖɔɝɞɧ (P=0,036), ɖɚɗɔɣɑɝɞɎɚ 

ɖɔɝɞ (P=0,048), ɜɌɝɤɔɜɑəɔɑ ɛɜɚɞɚɖɌ (P=0,022), ɝɚɗɔɐəɧɕ ɖɚɘɛɚəɑəɞ (P=0,003) ɔ ɞɔɛ ɖɔɝɞɧ 

(P=0,013) ɔɘɑɗɔ ɐɚɝɞɚɎɑɜəɚ ɛɚɗəɚɑ ɝɚɚɞɎɑɞɝɞɎɔɑ ɐɌəəɧɡ. Ƚɚɗɔɐəɧɑ ɖɚɘɛɚəɑəɞɧ ɖɔɝɞɧ ɛɚɖɌɓɌ-

ɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɟɪ ɜɌɓəɔɢɟ ɘɑɒɐɟ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɖɔɝɞɚɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɖɔɝɞɚɕ (P=0,004). ȶɜɚɘɑ ɞɚɏɚ, ɎɧɫɎɗɑəɧ ɞɔɛɧ ɖɔɝɞ ɛɜɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ 

ɚɛɟɡɚɗɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɐɚɝɞɚɎɑɜəɚ ɚɞɗɔɣɌɪɥɔɑɝɫ ɚɞ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɚɜɌɒɑəɔɫ 

(ȼ=0,016). 

ȮɧɎɚɐɧ. ȶȾ ɫɎɗɫɑɞɝɫ ɗɑɏɖɚ ɛɜɔɘɑəɔɘɧɘ əɑɔəɎɌɓɔɎəɧɘ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɐɗɫ ɚɢɑəɖɔ ɖɔ-

ɝɞɚɓəɧɡ ɛɚɜɌɒɑəɔɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. ɁɌɜɌɖɞɑɜəɧɘɔ ɛɜɔɓəɌɖɌɘɔ, ɚɛɜɑɐɑɗɫɪɥɔɘɔɝɫ 

ɛɜɔ ȶȾ-ɝɖɌəɔɜɚɎɌəɔɔ, ɫɎɗɫɪɞɝɫ: ɚɖɜɟɏɗɧɑ ɖɚəɞɟɜɧ, ɏɚɘɚɏɑəəɚɑ ɟɝɔɗɑəɔɑ, ɚɗɔɏɚ-

ɟəɔɗɚɖɟɗɫɜəɧɑ, əɑɖɌɗɨɢɔəɔɜɚɎɌəəɧɑ, ɍɑɓ ɜɌɝɤɔɜɑəɔɫ ɛɜɚɞɚɖɌ, əɑɝɚɗɔɐəɧɑ ɔ ɞɚəɖɚɝɞɑəəɧɑ 

ɖɔɝɞɧ ɏɚɗɚɎɖɔ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɔɓɘɑɜɫɑɘɧɕ ɐɔɌɘɑɞɜ ɖɔɝɞɧ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɝɚɝɞɌɎɔɗ 

ɍɚɗɑɑ 30 ɘɘ. ȷɔɘɠɚɎɌɝɖɟɗɫɜəɌɫ ɔəɎɌɓɔɫ, ɝɚɗɔɐəɧɕ ɖɚɘɛɚəɑəɞ ɔ ɝɚɚɍɥɑəɔɑ ɘɑɒɐɟ ɖɔɝɞɚɕ ɔ 

ɛɜɚɞɚɖɚɘ ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ. 

ȺɍəɌɜɟɒɑəɔɑ ɜɌɝɛɚɗɚɒɑəɔɫ ɖɔɝɞɧ, ɖɚɗɔɣɑɝɞɎɌ, ɜɌɝɤɔɜɑəɔɫ ɛɜɚɞɚɖɌ, ɝɚɗɔɐəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɔ 

ɞɔɛɌ ɖɔɝɞɧ ɓəɌɣɔɞɑɗɨəɚ ɛɚɘɚɏɌɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ 

ɖɔɝɞɧ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɖɔɝɞɚɓəɧɑ ɛɚɜɌɒɑəɔɫ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑ-

ɓɧ, ɖɌɛɛɌ-ɝɞɌɞɔɝɞɔɖɌ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȹɌɐɒɗɌɌ ɀɌɡɜɔ ɁɌɝɝɌə, e-mail: Medicalresearch11@yahoo.com  
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ancreas cyst are very common and 

raising challenge delima of difficulty to 

inv estigation [1]. The common detected 

cystic lesions are pseudocysts, serous 

cystadenomas (SCA), mucinous cystic 

neoplasms (MCN), intraductal papillary mucin-

ous neoplasms (IPMN) and solid pseudopapil-

lary tumors. Almost all cysts may be pseudo-

cysts, and all c ysts require to diagnosed to be 

prove weather be malignant or pre -malignant 

[2]. Recently, there is no gold standard radio-

logical tools for differentiation [3]. CT scan, PET 

scan, MRI, MR -cholangiopancreatography, en-

doscopic ultrasound with fine needle asp iration 

(EUSFNA), endoscopic retrograde cholangi-

opancreatography (ERCP) and cyst fluid tumor 

markers have been used to diagnosed cysts 

which are demonstrated different degrees of 

sensitivity and specificity [2 -8]. These cysts 

categorized into neoplastic an d non -neoplastic. 

Neoplastic cystic lesions can transform to ma-

lignant. In addition, pseudocysts, lymphoepi-

thelial cysts, and retention cysts are never 

transform to malignancy. The percent of diag-

nosed of cysts has been varied, ranging from 

0.7 -36.7% [9 -12 ].    

In recent studies, CT scan is the best ra-

diology tool for the primer evaluation and fol-

low -up of cysts [13 -17]. Advantageous proper-

ties of available multi -slice CT scans are the 

high speed of acquisition with narrow collima-

tion, large image resolutio n, multi -planar imag-

ing and reformats using volume data [18]. Ad-

ditionally CT is widely available, easily accessi-

ble, less cost, high sensitive, high accurate, re-

producible, and easy to read [18]. CT scan pro-

tocols vary in practice worldwide, and the 

commo nly using is delay 40 -50 sec and portal 

venous phase (delay of 60 -70 sec) [14 -16, 19, 

20]. A monophasic CT protocol after intrave-

nous contrast administration is usually suffi-

cient for the diagnosis, severity assessment, 

and monitoring the progression of AP  [18].   

Aims of the study are to determine the 

roles of CT scan in the diagnosis of pancreatic 

cystic lesions, to differentiate weather lesions 

are malignant or non -malignant and to find -out 

the imaging features for detection of the benign 

and malignant c ysts.  

Methods.  

Study design and setting.  

A prospective study with total of 58 pa-

tients with central abdominal pain radiated to 

back were enrolled in the study during the pe-

riod from 12thJune 2021 to 20thMay 2022.The 

study sample consisted of 19 (32.8%) mal e and 

39 (67.2%) female, their median age was 42 

years (mean=41.59Ñ11.9 years). 

Data collection.  

Participants data, including age, gender, 

and symptoms, besides, and CT scan features 

include: lesion sites (head, neck, body, tail or 

multi sites), parenchym al atrophy (present or 

not), number of cystic lesion (1, 2 or 3 and 

more), diameter of largest cyst (<10mm, 10 -30 

mm and >30 mm), calcification (parietal, cen-

tral and peripheral), ductal dilation (present or 

not), solid components (present or not), cyst 

contour (round, lobulated, and pseudopod), 

contrast enhancement (homogeneous and het-

erogeneous), cyst types (Uni -locular, Micro -

multi -locular, Macro -multi -locular and Solid), 

thickness of wall (thin and thick), lymphovas-

cular invasion (present or not) and co mmunica-

tion (cyst -duct) (present or not). All the studied 

patients went for CT scan examination, which 

was done before any intervention.  

Exclusion Criteria.  

1.  Any contraindication for CT scan ex-

amination (pregnancy, and allergy to contrast).  

2.  Patients u nwilling to do the CT scan.  

3.  Patients with renal insufficiency.  

CT scan protocols.  

CT scan was performed utilizing the Sie-

mens system (SOMATOM Definition AS VA44A; 

Siemens, Somaris/7 syngo CT 67002 -2012B, 

Germany) and 64 -slice multi -detector) CT sys-

tem ( Philips).The image quality checked accord-

ing to following:  

Å Checked with the LINE tool that the di-

ameter of large Acrylic pin is 50Ñ1 mm. 

Å All resolution holes (7 rows) in the 

Acrylic pin should be visible.  

Å Five to six low contrast pins in the Acu-

lon b ody be detectable.  

The measurement scan parameter of 64 

SLICE are:  

Å Collimation ééééééé..16 x 2.5 

Å Thicknesséééééééé..5 

Å Incrementéééééééé..0 

Å Rot timeééééééééé.0.75 

Å Voltageééééééééé..120 

Å mAs/slicoéééééééé..250 

Å Resolutionéééééééé.Std 

Å Scan Angle éééééééé360Ü  

Technique of MDCT scan  

Å CT scan was performed using (64 -slice 

multi -detector) CT system (Philips) of (kV 120) 

and (MAS 100).  

Å Scan done prior and after IV contrast 

taken. Water used as oral contrast given five 

min before each CT scan. Non -contrast CT im-

ages taken with five mm collimation. Om-

nipaque is used as IV contrast medium, then 

injected at rate of five ml/sec.  

Å The CT scans are taken after initiation 

of contrast at 30 sec, 50 sec, 65 sec, to assess 

the arterial, pancreatic and venous images,   re- 
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spectively.  

Å Slice thickness is 2mm slice, recon-

struction of pancreatic images are at 1mm.  

Ethical conside rations.  

Written informed consent was obtained 

from the patients for participating in this re-

search. The study was approved by the Medical 

Ethical Committee of College of Medicine, Bab-

ylon University (ID: 2022305).  

Statistical analysis.  

Statistical packag e for social science 

(SPSS version 24.0, Chicago: SPSS, Inc.) was 

used. Results were described in the form of fre-

quencies and percentage for qualitative data 

and (mean, and SD) calculation for quantitative 

data. Pearsonõs correlation test was used to 

detect the relationship between continuous 

variables. Inter -observer kappa agreement was 

assessed. A one -sided P value of 0.05 or less 

was considered statistically significant.  

Results  

The most commonly recorded age group 

was that between (41 -50) years in 19 ( 32.8%). 

Symptomatically speaking, 19 (32.8%) patients 

presented with pancreatic symptoms, 27 

(46.6%) patients laboratory detected, and 12 

(20.6%) patients diagnosed by other symptom 

as abdominal pain, nausea and vomiting (table 

ʈ1).  

Regarding the sites of  pancreatic cyst, the 

majority of cysts were situated in head of pan-

creas (21, 36.2%). Twelve (20.6%) cases were 

located in neck, 12(20.6%) cases were located 

in multi -site, 8(13.8%) cases situated in body, 

and 5(8.6%) cases located in tail of pancreas. 

Ten (17.2%) of lesions detected with parenchy-

mal atrophy, whereas 48 (82.8%) of cysts 

weren't atrophied. Regarding number of cyst, 

33 (56.9%) of cases detected one cyst on CT 

scan, 11(19%) cases diagnosed with two -cysts, 

and 14 (24.1%) cases diagnosed with m ore 

ȾɌble  ʈ1.     Patients demographic distribution of this study.  

Characteristics  No.  % 

Age (years) 

MeanÑSD (Median)= 

41.59±11.9 (42) 

12-20 2 3.4 

21-30 11 18.9 

31-40 14 24.2 

41-50 19 32.8 

51-60 10 17.2 

>60 2 3.4 

Gender M 19 32.8 

F 39 67.2 

Symptoms  Pancreatic 19 32.8 

Lab 27 46.6 

Other 12 20.6 
 

   
 

 

Fig. 1 (Рис. 1) 

Fig. 1.  CT, abdomen, axial view, soft tissue win-

dow.  

Patient, 12 -years -old female with abdominal pain and 

vomiting.  

CT scan after contrast showed multiple cystic lesion 

(head and tail), largest cyst (> 30 mm), peripheral en-

hancement homogenous round in shape with thick 

wall, and there are no calcification, ductal dilation, 

solid component, LVI or communication.   

Рис. 1.  КТ брюшной полости, аксиальная плос-

кость, мягкотканный режим.  

ȻɌɢɔɑəɞɖɌ, 12 ɗɑɞ, ɝ ɍɚɗɨɪ Ɏ ɒɔɎɚɞɑ ɔ ɜɎɚɞɚɕ.  

Ȼɜɔ ȶȾ ɛɚɝɗɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ 

ɘəɚɒɑɝɞɎɑəəɧɑ ɖɔɝɞɚɓəɧɑ ɚɍɜɌɓɚɎɌəɔɫ (ɏɚɗɚɎɖɌ ɔ 

ɡɎɚɝɞ), ɍɚɗɨɤɌɫ ɖɔɝɞɌ ɜɌɓɘɑɜɚɘ > 30 ɘɘ, ɛɑɜɔɠɑ-

ɜɔɣɑɝɖɚɑ ɟɝɔɗɑəɔɑ, ɏɚɘɚɏɑəəɚɕ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɝ 

ɞɚɗɝɞɚɕ ɝɞɑəɖɚɕ; ɖɌɗɨɢɔəɚɓ, ɜɌɝɤɔɜɑəɔɑ ɛɜɚɞɚɖɚɎ, 

ɝɚɗɔɐəɧɕ ɖɚɘɛɚəɑəɞ, ɗɔɘɠɚɎɌɝɖɟɗɫɜəɌɫ ɔəɎɌɓɔɫ, 

ɝɚɚɍɥɑəɔɑ ɘɑɒɐɟ ɖɔɝɞɚɕ ɔ ɛɜɚɞɚɖɚɘ ɚɞɝɟɞɝɞɎɟɪɞ.   
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than three -cysts (fig. 1).  

In term of largest cyst, the cases catego-

rized as group with diameter of cyst less than 

10 mm, group of 10 -30 mm, and group of more 

than 30 mm diameter. Four (6.9%) cases with 

group 1, 26 (44.8%) cases with group 2, and 28 

(48.3%) cases with group 3. The CT scan de-

tected calcified cyst in 11 cases as 2 (3.4%) pa-

rietal calcification, 3 (5.2%) central calcification 

and 6 (10.3%) peripheral calcification. However, 

47 (81.1%) of cyst was not calcified. In relation 

to ductal dilat ion, only six -scan showed dila-

tion of duct, while 52 (89.7%) scan was not 

showed any dilation. In relation to solid com-

ponent of cyst, 6 (10.3%) of cases had cyst with 

solid component, whereas 52 (89.7%) cases de-

tected without solid component. The cyst con-

tour presented as round (oval) in 50 (86.2%) of 

patients, lobulated contour in 5 (8.6%) cases, 

and pseudopod in 3 (5.2%).All cysts were en-

hancement with contrast. The majority appear 

to be homogeneous in 45 (77.6%), while the 

rest 13 (23.4%) were heterogen eous in content. 

In relation to the type of cyst, 39 (67.2%) cases 

detected with unilocular cyst, 6 (10.3%) with 

micro -multilocular, 3 (5.2%) with macro -

multilocular, and 6 (10.3%) with solid type. In 

addition, four cases were missed. According to 

wall thi ckness of cyst, the results revealed 43 

(74.1%) cases with thin wall, while 15 (25.9%) 

cases with thick wall. In relation to lymphovas-

cular invasion, only four (6.9%) patients 

showed LVI, while 54 (93.1%) cases recorded 

without LVI. Regarding communication  (cyst -

duct), this feature found in 6 (10.3%) cases, 

and not visualized in 52 (89.7%) cases (Table 

2).  

Inter -observer agreement Kappa statistic 

of CT finding was revealed that detection of 

cyst location (k=6.8; P=0.036), number of cyst 

(k=2.1; P=0.048), d uctal dilation (k=4.8; 

P=0.022), solid component (k=13.7; P=0.003) 

and type of cyst (k=12.2; P=0.013) had signifi-

cantly perfect agreement signals. The rest signs 

were interpreted with fair agreement as fol-

lowed; parenchymal atrophy (k= -0.021), diame-

ter of largest cyst (k= -0.28), calcification 

(k=0.33), diameter of ductal dilation (k=0.06), 

contour of cyst (k= -0.135), content of cyst 

(k=0.245), enhancement (k=0), wall thickness 

(k=-0.034), LVI (k= -0.016), and communication 

(k=0.042) (Table 3).  

Characteristi c of CT scan findings in non -

malignant and malignant lesions are listed in 

Table 4. Pancreatic cysts locations, parenchy-

mal atrophy of cyst, number of cyst, diameter 

of largest cyst, calcification, ductal dilation and 

diameter, contour, contents, enhanceme nt, 

wall thickness, LVI and cyst -duct communica-

tion were differ insignificantly (P=0.752), (P=1), 

(P=0.621), (P=0.882), (P= 1), (P=0.231), (P=1), 

(P=0.452), (P=0.082), (P=NA), (P=1), (P=0.5), and 

(P=0.576), respectively, between benign and 

malignant tumors . Additionally, solid compo-

nents of cyst showed statistically significant 

difference in malignant pancreatic cyst more 

than benign cyst (P=0.004). Furthermore, types 

of cyst in benign pancreatic tumor were detect-

ed significantly different from malignant tu mor 

(P=0.016).  

Discussion.  

In this study, the majority of pancreatic 

cysts were situated in head (21, 36.2%). 

Whereas, twelve (20.6%) cases were located in 

neck, 12 (20.6%) cases were located as a multi -

site, 8 (13.8%) cases situated in body, and 5 

(8.6%)  cases located in tail of pancreas. An 

agreement with Tantawy et al. (head (n=11), 

body (n=2), tail (n=4) and diffuse (n=1)) and a 

disagreement with Pongpornsup et al. study 

(head (n=9), body (n=6), tail (n=10) and neck 

(n=2)) were recorded [21, 22].  

According to other CT scan findings in 

this study, ten (17.2%) cases with pancreatic 

lesions have parenchymal atrophy, 33 (56.9%) 

of cases have one cyst, 11 (19%) cases diag-

nosed with two -cysts, and 14 (24.1%) cases di-

agnosed with more than three -cysts. Pong-

pornsup et al., study showed that polycystic 

lesions were common [22]. Multi -cystic pattern 

(multiple microcyst<2 cm) are common pre-

sented in up to 70% of cases which is a mor-

phologic patterns of SCNs, besides, honeycomb 

and oligo -cystic [23].   

Also, the ca ses with diameter of cyst less 

than 10 mm, were 4 (6.9%) cases, 26 (44.8%) 

cases with (10 -30 mm), and 28 (48.3%) cases 

with more than 30 mm. Pongpornsup et al. 

study revealed range of diameter from 7.2 mm 

to 14.7 mm [22].   

The calcified cyst presented in 11 (18.9%) 

of cases, however, 47 (81.1%) of cyst was not 

calcified, whereas Pongpornsup et al., study 

reported 9 cases with calcification and 24 cases 

without [22]. Calcified cyst was seen on CT 

scan in 30% of cases which is specific and 

pathgnomonic for S CNs [24].  

Kim et al. described the correlation stig-

ma in chronic pancreatitis, as calcifications, 

duct dilatation, stones, and parenchyma 

atrophic change present in pancreatic pseudo -

cyst [25].  

Atypical manifestations of SCNs include 

giant tumors with duc tal dilatation, intra -

tumoral hemorrhages, uni -locularlesions, solid 

variants, and a spreading form [26]. SCNs are 

generally considered as benign, however, about 

three   percent  have  high   malignant  potential  
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ȾɌbleʈ2.     Patients distribution according to CT scan findings.  

Findings  No.  % 

Site  Head 21 36.2 

Neck 12 20.6 

Body 8 13.8 

Tail 5 8.6 

Multi sites 12 20.6 

Parenchymal  atrophy Atrophied cyst 10 17.2 

Not  48 82.8 

Number of cyst 1 33 56.9 

2 11 19 

≥3 14 24.1 

Diameter of largest cyst <10 mm 4 6.9 

10-30 mm 26 44.8 

>30 mm 28 48.3 

Calcification  Peripheral 6 10.3 

Central 3 5.2 

Parietal 2 3.4 

Not  47 81.1 

Ductal dilation Yes  6 10.3 

No  52 89.7 

Solid component Yes  6 10.3 

No  52 89.7 

Cyst contour Round (oval) 50 86.2 

Lobulated 5 8.6 

Pseudopod 3 5.2 

Enhancement Homogeneous 45 77.6 

Heterogeneous 13 23.4 

Type of cyst Unilocular 39 67.2 

Micro multilocular 6 10.3 

Macromultilocular 3 5.2 

Solid 6 10.3 

Missed  4 6.9 

Wall thickness Thin 43 74.1 

Thick 15 25.9 

Lymphovascular  

invasion 

Present  4 6.9 

Absent  54 93.1 

Communication  (cyst-

duct) 

Present  6 10.3 

Absent  52 89.7 
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with regional invasion and distant spreading 

[27, 28]. Heneidy et al. (2017) stated that cystic 

lesions has been estimated to range from 2.4% 

to 24% in CT scan imaging, Galanis et al. stat-

ed that serous cystadenoma accounts for only 

1-2% of all pancreatic neoplasm [29, 30].  

Only six -scan showed dilation of duct, 

while 52 (89.7%) scan were not showed any 

dilation, while Pongpornsup et al. study report-

ed dilation of cyst in 11 cases [22].  

Approximately 6 (10.3%) of cases had 

cyst with  solid component. Round (oval) cyst 

contour detected in 50 (86.2%), lobulated con-

tour in 5 (8.6%), and pseudopod in 3 (5.2%). 

Pongpornsup et al., study revealed (21) cysts 

were round, (9) lobulated and (3) pseudopod 

[22].  

All pancreatic cysts in this stud y are en-

hancement with contrast. Authors said the en-

hancement of ductal nodule and large main 

duct dilatation are more common in the malig-

nancy, whereas other not described such rela-

tion [22, 31, 32].   

The majority appear to be homogeneous 

in 45 (77.6%), while the rest 13 (23.4%) were 

heterogeneous     in   content.    Also,     in   Pong  

 

pornsup  et al. study, the majority of cysts were 

homogeneous (n=26), and the rest were hetero-

geneous (n=7) [22].  

About 39 (67.2%) cases detected with 

unilocular cyst, 6 (1 0.3%) with micro -

multilocular, 3 (5.2%) with macro -multilocular, 

and 6 (10.3%) with solid type. In Pongpornsup 

et al. study found 14 cases unilocular cyst, 16 

cases multilocular, and 3 case were solid com-

ponents [22]. The results of this study similar 

to t hat described by Kim et al. [25]. According 

to the present findings, cyst types (uni -locular, 

multi -locular micro -cystic, multi -locularmacr -

ocystic and solid component) can be used for 

distinguishing between benign and malignant 

lesions of pancreas. Howeve r, the overlapping 

of is usually observed [22].  

The results revealed 43 (74.1%) cases 

with thin wall, while 15 (25.9%) cases with 

thick wall. Pongpornsup et al. study [22] re-

vealed 14 cases with thin wall and 17 cases 

with thick wall.  

Only 4 (6.9%) lesion s showed LVI, while 

54 (93.1%) cases recorded without LVI, where-

as Pongpornsup et al. study [22] mentioned 

that  only nine   cases  detected with vascular in  

ȾɌble  ʈ3.     Kappa value in each CT finding.  

Sign  Kappa value   95%CI P-value 

Cyst location 6.8# 0.295-0.318 0.036 

Parenchymal atrophy -0.021- - 1 

Number of cyst 2.1# 0.474-0.5 0.048 

Diameter of largest cyst -0.28- 0.843-0.862 0.085 

Calcification 0.33 - 1 

Ductal dilation 4.8# 0.213-0.234 0.022 

Diameter of ductal dilation 0.06 0.792-0.812 0.082 

Solid component 13.7# 0.002-0.005 0.003 

Contour of cyst -0.135- 0.321-0.345 0.333 

Type of cyst 12.2# 0.01-0.016 0.013 

Content of cyst 0.245 0.08-0.096 0.088 

Enhancement 0 - 1 

Wall thickness -0.034- - 1 

LVI  -0.016- - 1 

Communication  0.042 0.57-0.596 0.058 

Inter-observer agreement Kappa statistic 

fair agreement, 0.21-0.40  

moderate agreement, 0.41-0.60  

substantial agreement, 0.61-0.80  
#perfect agreement, 0.81-1.0 
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ȾɌble  ʈ4.      CT scan findings in benign and malignant lesions.  

Findings of CT  scan Benign  Malignant  P ï value* 

Cyst location Head  16 5 0.752 

Neck 11  1 

Body 7 1 

Tail 4 1 

Multi -sites 11 1 

Parenchymal 

atrophy 

Yes  8 2 1 

No  41 7 

Number of cyst 1 27 6 0.621 

2 9 2 

≥3 13 1 

Diameter of 

largest cyst 

< 10 mm 3 1 0.882 

10-30 mm 23 3 

>30 mm 23 5 

Calcification Parietal  2 0 1 

Central  5 1 

Peripheral  12 1 

Ductal dilation Yes  4 2 0.231 

No  45 7  

Diameter of ductal (meanÑ SD) 10.75 ±2.22 9.5±2.12 1 

Solid compo-

nent 

Yes  2 4 0.004 

No  47 5 

Contour Round (oval) 41 9 0.452 

Lobulated 5 0 

Pseudopod 3 0 

Type of cyst Unilocular 35 4 0.016 

Micro multilocular 5 1 

Macro multilocular 3 0 

Solid  2 4 

Content of cyst Homogeneous 40 5 0.082 

Heterogeneous 9 4 

Enhancement 49 9 NA 

Wall thickness Thin  36 7 1 

Thick  13 2 

LVI  Yes  3 1 0.5 

No  46 8 

Communication  Yes  6 0 0.576 

No  43 9 
*Pearson Chi-Square 
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volvement, which contrast to the prior CT scan 

study that reported up to 65% lesions with LVI 

[33]. MCNs can be differentiated from intra -

ductal papillary mucinous tumor by its lack of 

cyst -duct communication. It can be divided as 

adenoma, borderline, non -invasive, and inva-

sive tumors. The papillary projection and in-

tramural nodules are presenting in the malig-

nant category [22, 34].  

In their  study, Egorov et al. found vascu-

lar involvement of patients with pancreatic car-

cinoma ranges between (21 -64%), most often 

with involvement of SMA, due to its location 

[35].  

Regarding communication (cyst -duct), 

this feature found in 6 (10.3%) cases, and n ot 

visualized in 52 (89.7%) cases. Pongpornsup et 

al. study [22] showed only 6 cases with cyst -

duct communication.  

Solid cystic appearance with heterogene-

ous enhance is recorded as malignancy, which 

could be distinguished from solid pseudopapil-

lary neoplas m, mucinous cyst -adenocarcinoma 

and cystic change in neuroendocrine malig-

nancy [22]. Degenerative cystic changes are 

common in solid pseudopapillary epithelial ne-

oplasms due to less blood supply. As a result 

pathological findings of malignancy are solid, 

hyper -vascular regions without gland for-

mation, cellular, and degenerative pseudo -

papillae [28].  

Cohen -Scaliand colleagues reported that 

head site, lobulated cyst, and absence of wall 

enhancement are specific for uni -locular mac-

ro-cystic serous cystadenoma [36].  

Statistically speaking the inter -observer 

agreement Kappa statistic of CT scan finding 

was revealed that detection of cyst location (k= 

6.8; P=0.036), number of cyst (k= 2.1; 

P=0.048), ductal dilation (k= 4.8; P=0.022), sol-

id component (k= 13.7; P=0 .003) and type of 

cyst (k= 12.2; P=0.013) had significantly perfect 

agreement signals to differentiated between 

malignant and benign pancreatic lesions. The 

rest signs were interpreted with fair agreement. 

Moreover, the favorable agreement (k= 0.705), 

is a gree with a study of Pongpornsup et al. (k= 

0.716) [22].  

In correlation between benign and malig-

nant in this study, the results showed that 

pancreatic cysts locations, parenchymal atro-

phy of cyst, number of cyst, diameter of largest 

cyst, calcification, d uctal dilation and diameter, 

contour, contents, enhancement, wall thick-

ness, LVI and cyst -duct communication were 

differ insignificantly (P> 0.05). Additionally, sol-

id components of cyst showed statistically sig-

nificant difference in malignant pancreatic c yst 

more than benign cyst (P=0.004). Furthermore, 

types of cyst in benign pancreatic tumor were 

detected significantly different from malignant 

tumor (P=0.016).  

Crippa et al. recorded that MCNs docu-

mented 25% of all cystic malignancies and IP-

MNs were 50% [37].  

Another series of 851 cases from 1978 to 

2011 shown that IPMNs assumed for 38% of 

cysts, MCNs for 23%, SCNs for 16%, and solid 

pseudo -papillary tumors for 3% [38]. This mis -

guidance can be diminished with a multi -

disciplinary team approach to study these cysts 

with incorporation of the clinical, radiologic, 

and pathologic findings before reaching a defi-

nite diagnosis.  

Conclusions.  

CT scan is the easy applicable non -

invasive tool of choice for assessment of cystic 

lesions of pancreas. Round, homogeneo us en-

hancement, oligo -unilocular, non -calcified, 

non -dilated duct, non -solid and thin wall head 

cyst are the prevalent features detected by 

MDCT scan. The most common diameter 

measured of pancreatic cyst is more than 30 

mm. Lymphovascular invasion, solid c ompo-

nent and communicated cyst -duct are mostly 

features of malignant lesions. Detection of cyst 

site, number, ductal dilation, solid component 

and type of cyst are significantly helpful to dif-

ferentiated between malignant and benign pan-

creatic cysts. Pancr eatic cysts sites, parenchy-

mal atrophy, number, diameter of largest cyst, 

calcification, ductal dilation and diameter, con-

tour, contents, enhancement, wall thickness, 

LVI and cyst -duct communication could be 

negatively impacted the CT scan results. Solid 

components of cyst and types of cyst could be 

positively implicated CT scan results.  
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КТ И МРТ В ДИАГНОСТИКЕ ФАЗОВОГО ТЕЧЕНИЯ ПАНКРЕОНЕКРОЗА 

 

Араблинский А.В.1, Титов М.Ю.1,2, Буславская А.1,2 
 

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

2 - ȯȭȿȳ ɏɚɜɚɐɌ ȸɚɝɖɎɧ çȯɚɜɚɐɝɖɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ ɔɘɑəɔ Ƚ.Ȼ. ȭɚɞɖɔəɌ Ȱȳ ɏɚɜɚɐɌ ȸɚɝɖɎɧè. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  ȴɓɟɣɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ȶȾ ɔ ȸȼȾ Ɏ ɎɧɫɎɗɑəɔɔ ɡɌɜɌɖɞɑɜəɧɡ ɚɝɚ-

ɍɑəəɚɝɞɑɕ ɠɌɓɚɎɚɏɚ ɞɑɣɑəɔɫ ɛɌəɖɜɑɚəɑɖɜɚɓɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑə ɜɑɞɜɚɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ ȶȾ ɔ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɕ, 64 

ɛɌɢɔɑəɞɚɎ ȯȶȭ ɔɘ. Ƚ.Ȼ. ȭɚɞɖɔəɌ Ɏ 2021 ɏɚɐɟ ɝ ɐɔɌɏəɚɓɚɘ çɛɌəɖɜɑɚəɑɖɜɚɓè. ȮɚɓɜɌɝɞ-

əɚɕ ɐɔɌɛɌɓɚə ɝɚɝɞɌɎɔɗ 23-87 ɗɑɞ. ȻɑɜɎɔɣəɧɑ ȶȾ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɛɜɚɎɚɐɔɗɔɝɨ ɝɜɌɓɟ 

ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ Ɏ ɝɞɌɢɔɚəɌɜ, ɗɔɍɚ ɣɑɜɑɓ 3 ɝɟɞɚɖ, ɑɝɗɔ ɐɔɌɏəɚɓ ɟɝɞɌəɌɎɗɔɎɌɗɝɫ ɛɚ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɧɘ ɐɌəəɧɘ. ȻɚɎɞɚɜəɧɑ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɔɓɎɚɐɔɗɔɝɨ ɖɌɒɐɧɑ 7 ɐəɑɕ, ɗɔɍɚ ɣɌɥɑ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ əɌ ȶȾ Ɏɧɛɚɗəɫɗɚɝɨ ɝɖɌəɔɜɚɎɌəɔɑ, ɎɖɗɪɣɌɪɥɑɑ ɛɌəɖɜɑɌɞɔɣɑɝɖɟɪ ɠɌɓɟ. ȸȼȾ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɎɧɛɚɗəɫɗɌɝɨ ɝ ɢɑɗɨɪ ɚɢɑəɖɔ ɝɞɜɟɖɞɟɜɧ ɛɑɜɔɛɌəɖɜɑɌɞɔɣɑɝɖɔɡ ɝɖɚɛɗɑəɔɕ ɔ ɔɡ 

ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɝ ɏɗɌɎəɧɘ ɛɌəɖɜɑɌɞɔɣɑɝɖɔɘ ɛɜɚɞɚɖɚɘ. 

ȼɑɓɟɗɨɞɌɞɧ. ȶȾ ɎɧɫɎɗɫɗɌ ɓɚəɧ əɑɖɜɚɓɌ ɛɌɜɑəɡɔɘɧ Ɏ 80% ɝɗɟɣɌɑɎ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɝɚ-

ɝɞɌɎɔɗɌ 63% Ɏ ɛɑɜɎɧɑ 72 ɣɌɝɌ ɔ 91% ɛɚ ɛɜɚɤɑɝɞɎɔɔ 72 ɣɌɝɚɎ), ɝɖɚɛɗɑəɔɫ Ɏ ɝɞɜɟɖɞɟɜɑ ɛɑɜɔɛɌə-

ɖɜɑɌɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɔ Ɏ 100% ɝɗɟɣɌɑɎ, ɐɚɛɚɗəɔɞɑɗɨəɚ ɚɛɜɑɐɑɗɫɗɌ ɗɚɖɌɗɔɓɌɢɔɪ ɔ ɖɚəɠɔɏɟɜɌ-

ɢɔɪ əɑɖɜɚɓɌ ɛɌɜɑəɡɔɘɧ, ɛɜɔɓəɌɖɔ ɚɞɏɜɌəɔɣɑəɔɫ ɔ ɔəɠɔɢɔɜɚɎɌəɔɫ ɝɖɚɛɗɑəɔɕ, Ɍ ɞɌɖɒɑ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɝɘɑɒəɧɡ ɚɜɏɌəɚɎ. ȸȼȾ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɛɚɓɎɚɗɫɗɌ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɝɑ-

ɖɎɑɝɞɜɧ Ɏ ɝɞɜɟɖɞɟɜɑ ɛɑɜɔɛɌəɖɜɑɌɞɔɣɑɝɖɔɡ ɝɖɚɛɗɑəɔɕ (Ɏ ɞɚɘ ɣɔɝɗɑ ɟ 75% ɛɌɢɔɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ 

ɛɜɔ ȶȾ ɚəɔ ɍɧɗɔ əɑ Ɏɔɐəɧ) ɔ ɔɡ ɚɞɝɟɞɝɞɎɔɑ, Ɍ ɞɌɖɒɑ ɚɛɜɑɐɑɗɫɗɌ ɝɎɫɓɨ ɝɖɚɛɗɑəɔɕ ɝ ɏɗɌɎəɧɘ 

ɛɌəɖɜɑɌɞɔɣɑɝɖɔɘ ɛɜɚɞɚɖɚɘ (Ɏ 20% ɔɝɝɗɑɐɚɎɌəɔɕ), ɣɞɚ ɫɎɗɫɗɚɝɨ ɚɝəɚɎɌəɔɑɘ ɐɗɫ ɎɧɍɚɜɌ ɘɑɞɚɐɌ 

ɗɑɣɑəɔɫ.  

Ⱥɍɝɟɒɐɑəɔɑ. ȭɚɗɨɤɔəɝɞɎɚ ɛɌɢɔɑəɞɚɎ ɝ ɛɌəɖɜɑɚəɑɖɜɚɓɚɘ ɔɘɑɪɞ ɞɫɒɑɗɚɑ ɞɑɣɑəɔɑ, ɛɚ-

ɩɞɚɘɟ ɞɚɣəɌɫ ɔ ɝɎɚɑɎɜɑɘɑəəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɔɓɘɑəɑəɔɕ əɌ ȶȾ ɛɚɓɎɚɗɫɑɞ ɝɎɚɑɎɜɑɘɑəəɚ 

əɌɣɌɞɨ ɔəɞɑəɝɔɎəɚɑ ɗɑɣɑəɔɑ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɖɚəɖɜɑɞəɚɕ ɚɍɥɑɛɜɔəɫɞɚɕ ɞɑɜɘɔəɚɗɚɏɔɔ ɓɌɞɜɟɐ-

əɫɪɞ ɜɌɓəɚɏɗɌɝɔɫ ɚɞɑɣɑɝɞɎɑəəɚɕ ɔ ɘɑɒɐɟəɌɜɚɐəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɕ.  

ȳɌɖɗɪɣɑəɔɑ. ȶȾ ɫɎɗɫɑɞɝɫ çɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɛɌəɖɜɑɌɞɔɞɌ, Ɍ ɑɑ 

ɝɚɣɑɞɌəɔɑ ɝ ȸȼȾ, ɝɛɚɝɚɍəɚ ɛɚɐɜɚɍəɚ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɝɞɜɟɖɞɟɜɟ ɔɓɘɑəɑəɔɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑ-

ɗɑɓɧ, ɛɑɜɔɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɔ, ɏɗɌɎəɚɏɚ ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɌ, ɍɗɔɓɗɑɒɌɥɔɡ ɚɜɏɌ-

əɚɎ ɔ ɞɖɌəɑɕ. 
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CT AND MRI IN THE DIAGNOSIS OF THE PHASE COURSE OF NECROTIZING PANCREATITIS 

 

Arablinskii A.V.1, Titov M.Yu.1,2, Buslavskaya A.1,2 

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

2 - S.P. Botkin City Clinical Hospital. Mos cow, Russia.  

 

urpose.  To study the capabilities of CT and MRI in identifying the characteristic features of 

the phase course of pancreatic necrosis.  

Materials and methods.  A retrospective analysis of CT and MRI studies was carried out, 64 

patients of S.P . Botkin State Clinical Hospital in 2021 with a diagnosis of pancreonecrosis. 

The age range was 23 -87 years. Primary CT scans of the abdominal cavity were performed immedi-

ately upon admission to the hospital, or after 3 days, if the diagnosis was establish ed according to 

clinical and laboratory data. Follow -up CT examinations were performed every 7 days, or more often. 

All patients underwent CT scans, including the pancreatic phase. Abdominal MRI was performed to 

assess the structure of peripancreatic colle ctions and their relationship with the main pancreatic 

duct.  

Results.  CT revealed areas of parenchymal necrosis in 80% of cases (sensitivity was 63% in 

the first 72 hours and 91% after 72 hours), collections in the structure of peripancreatic fiber in 

100%  of cases, additionally determined the localization and configuration of parenchymal necrosis, 

signs of encapsulation and infection of collections, as well as pathological changes in adjacent or-

gans. In all cases, MRI made it possible to differentiate sequ esters in the structure of peripancreatic 

collections (including in 75% of patients in whom they were not visible during CT) and their absence, 

and also determined the connection of collections with the main pancreatic duct (in 20% of studies), 

which was t he basis for choosing a treatment method.  

Discussion.  Most patients with pancreatic necrosis have a severe course, therefore, accurate 

and timely characterization of changes on CT allows for timely initiation of intensive treatment. The 

use of specific gen erally accepted terminology is complicated by disagreements between domestic and 

international classifications.  

Conclusion.  CT is the gold standard for the diagnosis of acute pancreatitis, and its combina-

tion with MRI is able to characterize in detail the structure of changes in the pancreas, peripancreat-

ic fiber, the main pancreatic duct, nearby organs and tissues.  

 

Keywords: a cute pancreatitis, necrotizing pancreatitis, diagnostics, phase, computed tomogra-

phy, magnetic resonance imaging.  
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ɝɞɜɧɕ ɛɌəɖɜɑɌɞɔɞ ð ɝɌɘɚɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɑ ɓɌɍɚɗɑɎɌəɔɑ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ Ɏ ɘɔɜɑ, ɛɑɜɎɚəɌ-

ɣɌɗɨəɚ ɛɜɑɐɝɞɌɎɗɫɪɥɑɑ ɝɚɍɚɕ ɑɑ 

Ɍɝɑɛɞɔɣɑɝɖɚɑ ɎɚɝɛɌɗɑəɔɑ, ɛɜɔ ɖɚ-

ɞɚɜɚɘ Ɏɚɓɘɚɒəɚ ɛɚɜɌɒɑəɔɑ ɚɖɜɟɒɌɪɥɔɡ 

ɞɖɌəɑɕ, ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ ɝ ɛɜɔɝɚɑɐɔəɑəɔɑɘ 

Ɏɞɚɜɔɣəɚɕ ɔəɠɑɖɢɔɔ [1, 2].  ȼɚɝɝɔɫ ɫɎɗɫɑɞɝɫ 

ɗɔɐɑɜɚɘ ɝɜɑɐɔ ɝɞɜɌə ɛɚ ɣɌɝɞɚɞɑ ɎɝɞɜɑɣɌɑɘɚ-

ɝɞɔ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɔɘɑɑɞ Ɏɧɝɚɖɔɑ 

ɛɚɖɌɓɌɞɑɗɔ ɝɘɑɜɞəɚɝɞɔ ɚɞ ɑɏɚ ɚɝɗɚɒəɑəɔɕ 

[3]. ȽɔɞɟɌɢɔɪ ɟɝɟɏɟɍɗɫɑɞ əɌɔɍɚɗɨɤɌɫ ɎɚɎɗɑ-

ɣɑəəɚɝɞɨ ɗɔɢ ɘɟɒɝɖɚɏɚ ɛɚɗɌ ɞɜɟɐɚɝɛɚɝɚɍəɚɏɚ 

ɎɚɓɜɌɝɞɌ, ɣɞɚ ɚɍɟɝɗɚɎɗɔɎɌɑɞ ɝɚɢɔɌɗɨəɟɪ ɓəɌ-

ɣɔɘɚɝɞɨ ɛɜɚɍɗɑɘɧ [4, 5, 6]. ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɘɔ ɩɞɔɚɗɚɏɔɣɑɝɖɔɘɔ ɠɚɜɘɌɘɔ ɫɎ-

ɗɫɪɞɝɫ ɚɝɞɜɧɕ Ɍɗɖɚɏɚɗɨəɚ-ɌɗɔɘɑəɞɌɜəɧɕ 

(55%) ɔ ɚɝɞɜɧɕ ɍɔɗɔɌɜəɧɕ ɛɌəɖɜɑɌɞɔɞ (35%) 

[6, 7, 8, 9, 11].  

ȻɌəɖɜɑɚəɑɖɜɚɓ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɞɫ-

ɒɑɗɚɕ ɠɚɜɘɚɕ ɞɑɣɑəɔɫ ɚɝɞɜɚɏɚ ɛɌəɖɜɑɌɞɔɞɌ 

ɔ ɎɝɞɜɑɣɌɑɞɝɫ ɟ 15-20% ɍɚɗɨəɧɡ, ɝɎɫɓɌə ɝ 

ɍɚɗɨɤɔɘ ɖɚɗɔɣɑɝɞɎɚɘ ɚɝɗɚɒəɑəɔɕ ɔ Ɏɧɝɚɖɚɕ 

ɝɘɑɜɞəɚɝɞɨɪ [4, 5]. ȾɌɖɔɑ ɛɌɢɔɑəɞɧ ɞɜɑɍɟɪɞ 

ɌɖɞɔɎəɚɏɚ əɌɍɗɪɐɑəɔɫ ɔ ɟɡɚɐɌ Ɏ ɜɑɌəɔɘɌɢɔ-

ɚəəɧɡ ɚɞɐɑɗɑəɔɫɡ, ɣɞɚ ɓəɌɣɔɞɑɗɨəɚ ɛɚɎɧɤɌ-
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ɑɞ əɌɏɜɟɓɖɟ əɌ ɗɑɣɑɍəɧɑ ɟɣɜɑɒɐɑəɔɫ. ȹɑ-

ɝɘɚɞɜɫ əɌ ɫɜɖɟɪ ɖɗɔəɔɣɑɝɖɟɪ ɖɌɜɞɔəɟ, ɣɌ-

ɝɞɚ ɍɧɎɌɑɞ əɑɚɍɡɚɐɔɘɌ ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ 

ɐɔɌɏəɚɝɞɔɖɌ ɝ ɞɌɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ, ɖɌɖ 

ɖɔɤɑɣəɌɫ əɑɛɜɚɡɚɐɔɘɚɝɞɨ, ɚɝɞɜɧɕ ɡɚɗɑɢɔ-

ɝɞɔɞ, ɘɑɓɑəɞɑɜɔɌɗɨəɧɕ ɞɜɚɘɍɚɓ ɔ ɐɜ. ȹɚ, 

ɐɌɒɑ ɖɚɏɐɌ ɐɔɌɏəɚɓ əɑ ɎɧɓɧɎɌɑɞ ɝɚɘəɑəɔɕ ɔ 

ɛɚɐɞɎɑɜɒɐɑə ɗɌɍɚɜɌɞɚɜəɧɘɔ ɐɌəəɧɘɔ, 

ɚɣɑəɨ ɎɌɒəɚɕ ɫɎɗɫɑɞɝɫ ɛɚɐɜɚɍəɌɫ ɔ ɞɚɣəɌɫ 

ɔəɞɑɜɛɜɑɞɌɢɔɫ ɔɓɘɑəɑəɔɕ əɌ ȶȾ ɔ, ɛɜɔ 

əɑɚɍɡɚɐɔɘɚɝɞɔ, ɐɚɛɚɗəɑəɔɑ ɔɡ ɐɌəəɧɘɔ ȸȼȾ 

[7, 8, 9, 10].  

ȻɜɑɐɗɚɒɑəəɌɫ Ɏ ȬɞɗɌəɞɑ əɌ ɝɔɘɛɚɓɔɟ-

ɘɑ Ɏ 1992 ɏɚɐɟ ɔ ɛɑɜɑɝɘɚɞɜɑəəɌɫ Ɏ 2012 ɏɚɐɟ 

ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɚɝɞɜɚɏɚ ɛɌəɖɜɑɌɞɔɞɌ ɫɎɗɫɑɞ-

ɝɫ ɚɍɥɑɛɜɔəɫɞɚɕ Ɏ ɘɔɜɚɎɚɘ ɝɚɚɍɥɑɝɞɎɑ, 

ɛɜɚɝɞɌ ɔ ɚɐəɚɓəɌɣəɌ ɖɌɖ ɐɗɫ ɎɜɌɣɑɕ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ, ɞɌɖ ɔ ɐɗɫ ɡɔɜɟɜ-

ɏɚɎ [7]. ȹɌ ɑɑ ɚɝəɚɎɌəɔɔ əɌɛɔɝɌəɚ ɍɚɗɨɤɚɑ 

ɖɚɗɔɣɑɝɞɎɚ ɜɌɍɚɞ, ɛɚɝɞɜɚɑəɚ ɘəɚɒɑɝɞɎɚ ɜɑ-

ɖɚɘɑəɐɌɢɔɕ, ɟɝɛɑɤəɚ ɛɜɔɘɑəɫɪɥɔɡɝɫ Ɏ 

ɜɌɓɗɔɣəɧɡ ɝɞɜɌəɌɡ [12, 13, 14].  

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɌɖɞɔɎəɚ ɜɌɓɎɔɎɌɪɞɝɫ 

ɘɑɞɚɐɔɖɔ ɔəɞɑəɝɔɎəɚɕ ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɕ, Ɍ 

ɞɌɖɒɑ ɘɔəɔɘɌɗɨəɚ ɔəɎɌɓɔɎəɚɕ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɕ ɛɚɘɚɥɔ ɛɌɢɔɑəɞɌɘ ɝ ɛɌəɖɜɑɚəɑɖɜɚɓɚɘ 

[15, 16, 17]. ȶȾ ɛɜɚɐɚɗɒɌɑɞ ɔɏɜɌɞɨ ɎɌɒəɟɪ 

ɜɚɗɨ Ɏ ɐɔɌɏəɚɝɞɔɖɑ, əɑɝɘɚɞɜɫ əɌ ɛɚɝɞɚɫəəɚ 

ɜɌɝɞɟɥɔɑ ɞɜɑɍɚɎɌəɔɫ ɖ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɔə-

ɞɑɜɛɜɑɞɌɢɔɔ ɛɚɗɟɣɌɑɘɧɡ ɐɌəəɧɡ. Ȱɚɝɞɟɛ-

əɚɝɞɨ ɘɑɞɚɐɌ, Ɍ ɞɌɖɒɑ Ɏɚɓɘɚɒəɚɝɞɨ ɐɚɛɚɗ-

əɔɞɨ ɖɌɜɞɔəɟ ɐɜɟɏɔɘɔ ɞɔɛɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɛɚɓɎɚɗɫɪɞ Ɏ ɖɚɜɚɞɖɔɑ ɝɜɚɖɔ ɚɛɜɑɐɑɗɔɞɨ 

ɝɞɜɌɞɑɏɔɪ ɛɜɑɐɝɞɚɫɥɑɏɚ ɗɑɣɑəɔɫ.   

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɓɟɣɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ȶȾ ɔ ȸȼȾ Ɏ Ɏɧ-

ɫɎɗɑəɔɔ ɡɌɜɌɖɞɑɜəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɠɌɓɚɎɚɏɚ 

ɞɑɣɑəɔɫ ɛɌəɖɜɑɚəɑɖɜɚɓɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȻɜɚɎɑɐɑə ɜɑɞɜɚɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ ȶȾ 

ɔ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɕ 64 ɛɌɢɔɑəɞɚɎ, ɛɚɝɞɟ-

ɛɔɎɤɔɡ əɌ ɗɑɣɑəɔɑ Ɏ ɝɞɌɢɔɚəɌɜəɧɑ ɚɞɐɑɗɑ-

əɔɫ ȯȶȭ ɔɘ. Ƚ.Ȼ. ȭɚɞɖɔəɌ Ɏ ɞɑɣɑəɔɑ 2021 

ɏɚɐɌ ɝ ɐɔɌɏəɚɓɚɘ çɛɌəɖɜɑɚəɑɖɜɚɓè. ȶɜɔɞɑɜɔ-

ɑɘ Ɏɖɗɪɣɑəɔɫ Ɏ ɜɌɍɚɞɟ ɍɧɗ ɛɚɝɞɌɎɗɑəəɧɕ 

ɐɔɌɏəɚɓ çɛɌəɖɜɑɚəɑɖɜɚɓè əɌ ɘɚɘɑəɞ Ɏɧɛɔɝ-

ɖɔ. Ȱɗɫ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɐɔɌɏəɚɓ ɫɎɗɫɗɝɫ ɚɝ-

əɚɎəɧɘ, ɎɧɝɞɌɎɗɫɗɝɫ əɌ ɚɝəɚɎɌəɔɔ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɧɡ ɐɌəəɧɡ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɚɐɞɎɑɜɒɐɌɗɝɫ ɔə-

ɞɜɌɚɛɑɜɌɢɔɚəəɚ (ɟ 23 ɍɚɗɨəɧɡ) ɔ/ɔɗɔ ɛɜɔ 

Ɏɝɖɜɧɞɔɔ (ɟ 10 ɍɚɗɨəɧɡ).  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ȿȳȴ 

ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɗɌɍɚɜɌɞɚɜəɌɫ 

ɚɢɑəɖɌ ɌɘɔɗɌɓɧ ɝɧɎɚɜɚɞɖɔ ɖɜɚɎɔ Ɏ ɖɌɣɑɝɞɎɑ 

ɘɑɞɚɐɚɎ ɛɑɜɎɚɏɚ ɜɫɐɌ. ȻɑɜɎɔɣəɧɑ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɫ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɛɚ əɌɓəɌɣɑ-

əɔɪ ɎɜɌɣɌ-ɡɔɜɟɜɏɌ (ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɚɝɞ-

ɜɧɑ ɓɌɍɚɗɑɎɌəɔɫ) ɛɜɚɎɚɐɔɗɔɝɨ Ɏ ɞɑɣɑəɔɑ 

ɛɑɜɎɧɡ əɑɝɖɚɗɨɖɔɡ ɣɌɝɚɎ ɚɞ ɛɚɝɞɟɛɗɑəɔɫ Ɏ 

ɝɞɌɢɔɚəɌɜ (22 ɛɌɢɔɑəɞɌ, 34%), ɗɔɍɚ ɣɑɜɑɓ 3 

ɝɟɞɚɖ, ɑɝɗɔ ɐɔɌɏəɚɓ ɚɝɞɜɚɏɚ ɛɌəɖɜɑɌɞɔɞɌ 

ɟɎɑɜɑəəɚ ɟɝɞɌəɌɎɗɔɎɌɗɝɫ əɌ ɚɝəɚɎɌəɔɔ ɖɗɔ-

əɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɐɌəəɧɡ (25 ɛɌɢɔɑəɞɚɎ, 

39%). Ƚɜɑɐɔ ɚɝɞɌɎɤɔɡɝɫ 17 ɛɌɢɔɑəɞɚɎ 7 ɛɚ-

ɝɞɟɛɌɗɔ ɛɚɎɞɚɜəɚ, 10 ɍɧɗɔ ɛɑɜɑɎɑɐɑəɧ ɔɓ 

ɐɜɟɏɔɡ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɕ. ȻɚɎɞɚɜəɧɑ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɔɓɎɚɐɔɗɔɝɨ ɖɌɒɐɧɑ 7 ɐəɑɕ, 

ɗɔɍɚ ɣɌɥɑ (ɛɜɔ əɌɗɔɣɔɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɟɡɟɐ-

ɤɑəɔɫ ɔɗɔ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚ). Ȯɝɑɏɚ ɍɧɗɚ 

Ɏɧɛɚɗəɑəɚ 161 ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ, ɔɓ ɖɚɞɚɜɧɡ 

50 ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ 1 Ȭ ɠɌɓɟ, 41 ɔɝɝɗɑɐɚɎɌəɔɑ 

Ɏ 1 ȭ ɠɌɓɟ, 70 ɔɝɝɗɑɐɚɎɌəɔɕ Ɏɚ 2 ɠɌɓɟ. ȽɖɌ-

əɔɜɚɎɌəɔɑ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ əɌ ɖɚɘɛɨɪɞɑɜəɧɡ 

ɞɚɘɚɏɜɌɠɌɡ Toshiba Aquilion Prime (160-

ɝɜɑɓɚɎɧɕ), Toshiba Aquilion (64-ɝɜɑɓɚɎɧɕ), 

Phillips Ingenuity Core (128 -ɝɜɑɓɚɎɧɕ). ȶȾ ɚɜ-

ɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɛɜɚɎɚɐɔɗɚɝɨ ɝ Ɏəɟɞ-

ɜɔɎɑəəɧɘ ɟɝɔɗɑəɔɑɘ ɝ ɛɚɘɚɥɨɪ əɔɓɖɚɚɝɘɚ-

ɗɫɜəɚɏɚ əɑɔɚəəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ 

(1 ɘɗ/ 1 ɖɏ ɘɌɝɝɧ ɞɑɗɌ). ȶɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌ-

ɜɌɞ ɎɎɚɐɔɗɝɫ ɝɚ ɝɖɚɜɚɝɞɨɪ 3,5ð4,5 ɘɗ/ɝ ɣɑ-

ɜɑɓ ɖɟɍɔɞɌɗɨəɧɕ (ɗɔɍɚ ɛɚɐɖɗɪɣɔɣəɧɕ) ɖɌɞɑ-

ɞɑɜ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɔ ɛɑɜɎɔɣəɚɕ ȶȾ Ɏɧ-

ɛɚɗəɫɗɚɝɨ ɣɑɞɧɜɑɡɠɌɓəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ, ɝɚ-

ɝɞɚɫɥɑɑ ɔɓ ɌɜɞɑɜɔɌɗɨəɚɕ (əɌ 5-ɕ ɝɑɖɟəɐɑ ɚɞ 

ɝɜɌɍɌɞɧɎɌəɔɫ ɍɚɗɪɝ-ɞɜɑɖɑɜɌ), ɛɌəɖɜɑɌɞɔɣɑ-

ɝɖɚɕ (əɌ 25-ɕ ɝɑɖɟəɐɑ), Ɏɑəɚɓəɚ-

ɛɌɜɑəɡɔɘɌɞɚɓəɚɕ (əɌ 60-ɕ ɝɑɖɟəɐɑ) ɔ ɩɖɝɖɜɑ-

ɞɚɜəɚɕ ɠɌɓɧ (əɌ 5-ɕ ɘɔəɟɞɑ). Ȱɗɫ ɝəɔɒɑəɔɫ 

ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ ɛɜɔ ɛɚɎɞɚɜəɧɡ ɐɔəɌɘɔɣɑ-

ɝɖɔɡ ȶȾ (ɎɝɑɏɐɌ Ɏɚ 2 ɠɌɓɟ) ɟ 13 ɛɌɢɔɑəɞɚɎ Ɏ 

33 ɔɝɝɗɑɐɚɎɌəɔɫɡ (47% Ɏɝɑɡ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɕ Ɏɚ 2 ɠɌɓɟ) ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɘɚ-

ɐɔɠɔɢɔɜɚɎɌəəɧɕ ɛɜɚɞɚɖɚɗ ɝ ɔɝɛɚɗɨɓɚɎɌəɔ-

ɑɘ ɞɚɗɨɖɚ ɚɐəɚɕ ɖɚəɞɜɌɝɞəɚɕ ɠɌɓɧ. ȸȼȾ ɚɜ-

ɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ (Ɏ ɞɚɘ ɣɔɝɗɑ ȸȼɁȻȯ) 

ɎɧɛɚɗəɫɗɌɝɨ 10 ɛɌɢɔɑəɞɌɘ (ɚɐəɚɘɟ ɛɌɢɔɑəɞɟ 

ɐɎɌɒɐɧ, Ɏɝɑɏɚ 11 ɔɝɝɗɑɐɚɎɌəɔɕ), ɔɓ ɖɚɞɚɜɧɡ 

3 ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ 1 ɠɌɓɟ, 8 ɔɝɝɗɑɐɚɎɌəɔɕ Ɏɚ 

2 ɠɌɓɟ.  ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ əɌ ɌɛɛɌ-

ɜɌɞɑ Philips Ingenia 1.5 T. ȻɚɖɌɓɌəɔɫɘɔ ɫɎɗɫ-

ɗɔɝɨ ɚɢɑəɖɌ ɝɞɜɟɖɞɟɜɧ ɛɑɜɔɛɌəɖɜɑɌɞɔɣɑ-

ɝɖɔɡ ɝɖɚɛɗɑəɔɕ (ɔəɠɔɗɨɞɜɌɞɚɎ), ɚɢɑəɖɌ Ɏɚɓ-

ɘɚɒəɚɕ ɝɎɫɓɔ ɏɗɌɎəɚɏɚ ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ 

ɛɜɚɞɚɖɌ ɝ ɛɜɚɝɎɑɞɌɘɔ ɝɖɚɛɗɑəɔɕ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȮɚɓɜɌɝɞəɚɕ ɐɔɌɛɌɓɚə ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌ-

Ɏɔɗ 23-87 ɗɑɞ, ɍɚɗɨɤɌɫ ɣɌɝɞɨ (64%) ɘɚɗɚɒɑ 

55 ɗɑɞ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɗɔɢɌ ɘɟɒɝɖɚɏɚ ɛɚ-

ɗɌ (73%). Ƚɜɑɐəɑɑ ɖɚɗɔɣɑɝɞɎɚ ɛɜɚɎɑɐɑəəɧɡ 

ɖɚɕɖɚ-ɐəɑɕ Ɏ ɝɞɌɢɔɚəɌɜɑ ɝɚɝɞɌɎɔɗɚ 16,9. ȿ 

42 ɔɓ 47 ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɜɧɘ, ɎɛɑɜɎɧɑ ɎɧɫɎ-

ɗɑəəɧɘ ɛɌəɖɜɑɚəɑɖɜɚɓɚɘ (89%, ɔɗɔ 66% ɚɞ 

ɚɍɥɑɏɚ ɣɔɝɗɌ ɛɌɢɔɑəɞɚɎ), ɚɞɘɑɣɌɗɚɝɨ ɓəɌɣɔ-

ɘɚɑ ɛɚɎɧɤɑəɔɑ ɟɜɚɎəɫ ɝɧɎɚɜɚɞɚɣəɚɕ ɌɘɔɗɌ-

ɓɧ əɌ ɘɚɘɑəɞ ɛɚɝɞɟɛɗɑəɔɫ (ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ 

ð 998, ɘɌɖɝɔɘɌɗɨəɚɑ ð 4861). ȷɔɤɨ  ɟ  5 ɔɓ 17  
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Рис. 1 а (Fig. 1 а) 

 

Рис. 1 б (Fig. 1 b) 

 

Рис. 1 в (Fig. 1 с) 

 

Рис. 1 г (Fig. 1 d) 

 

Рис. 1 д (Fig. 1 е) 

Рис. 1.   КТ с внутривенным контрастированием, панкреатическая фаза, аксиальная плос-

кость (а,б,г,д).  МРТ, Т2-взвешенное изображение, аксиальная плоскость (в). 

Ɍ - ȽɟɍɞɚɞɌɗɨəɧɕ ɛɌəɖɜɑɚəɑɖɜɚɓ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɚɍɤɔɜəɚɏɚ ɚɝɞɜɚɏɚ Ɍɝɑɛɞɔɣɑɝɖɚɏɚ əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɝɖɚɛɗɑəɔɫ ɝ 

ɝɑɖɎɑɝɞɜɌɘɔ Ɏ ɝɞɜɟɖɞɟɜɑ. 1 Ȭ ɠɌɓɌ (3-ɑ ɝɟɞɖɔ ɓɌɍɚɗɑɎɌəɔɫ). ȻɌɜɑəɡɔɘɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ əɑ əɌɖɌɛɗɔɎɌɑɞ ɖɚə-

ɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ Ɏɚ Ɏɝɑɡ ɚɞɐɑɗɌɡ (ɍɚɗɨɤɔɑ ɝɞɜɑɗɖɔ), ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɟɣɌɝɞɖɌ ɘɌɗɧɡ ɜɌɓɘɑɜɚɎ Ɏ ɚɍɗɌɝɞɔ ɏɚɗɚɎɖɔ 

(ɘɌɗɑəɨɖɌɫ ɝɞɜɑɗɖɌ). 

ɍ - 1 ȭ ɠɌɓɌ (2 əɑɐɑɗɫ ɓɌɍɚɗɑɎɌəɔɫ). Ⱥɝɞɜɚɑ əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɝɖɚɛɗɑəɔɑ Ɏ ɝɞɜɟɖɞɟɜɑ ɒɑɗɑɓɧ ɟɎɑɗɔɣɔɗɚɝɨ Ɏ ɚɍɦɑɘɑ, 

ɝɞɜɟɖɞɟɜɌ ɏɚɘɚɏɑəəɌɫ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ). ȻɑɜɔɛɌəɖɜɑɌɞɔɣɑɝɖɌɫ ɖɗɑɞɣɌɞɖɌ Ɏ ɚɍɗɌɝɞɔ ɡɎɚɝɞɌ ɟɛɗɚɞəɑəɌ (ɘɌɗɑəɨɖɌɫ 

ɝɞɜɑɗɖɌ). 

Ɏ - ȽɟɍɞɚɞɌɗɨəɧɕ ɛɌəɖɜɑɚəɑɖɜɚɓ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɚɍɤɔɜəɚɏɚ ɚɝɞɜɚɏɚ Ɍɝɑɛɞɔɣɑɝɖɚɏɚ əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɝɖɚɛɗɑəɔɫ ɝ 

ɝɑɖɎɑɝɞɜɌɘɔ Ɏ ɝɞɜɟɖɞɟɜɑ. ȯɔɛɑɜɔəɞɑəɝɔɎəɚɑ ɝɖɚɛɗɑəɔɑ ɒɔɐɖɚɝɞɔ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ) ɝ ɏɔɛɚɔəɞɑəɝɔɎəɧɘɔ Ɏɖɗɪɣɑəɔ-

ɫɘɔ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ), ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘɔ ɝɑɖɎɑɝɞɜɔɜɚɎɌəəɚɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɑ.  

ɏ - 2 ɠɌɓɌ (4 əɑɐɑɗɫ ɓɌɍɚɗɑɎɌəɔɫ). ȺɞɘɑɣɌɑɞɝɫ ɐɌɗɨəɑɕɤɑɑ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɚɝɞɜɚɏɚ əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɝɖɚɛɗɑəɔɫ 

(ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ), ɖɚəɞɟɜɧ ɑɏɚ ɍɚɗɑɑ ɣɑɞɖɔɑ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ). 

ɐ - 2 ɠɌɓɌ (7 əɑɐɑɗɫ ɓɌɍɚɗɑɎɌəɔɫ). Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɟɝɞɌəɚɎɖɔ ɢɔɝɞɚ-ɐɟɚɐɑəɚɝɞɚɘɧ ɔ ɐɜɑəɔɜɚɎɌəɔɫ ɝɚɐɑɜɒɔɘɚɏɚ 

əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɝɖɚɛɗɑəɔɫ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɟɘɑəɨɤɔɎɤɌɫɝɫ Ɏ ɜɌɓɘɑɜɌɡ ɛɚɗɚɝɞɨ ɝ ɝɚɐɑɜɒɔɘɧɘ Ɏ Ɏɔɐɑ ɒɔɐɖɚɝɞɔ (ɍɚɗɨ-

ɤɔɑ ɝɞɜɑɗɖɔ) ɔ ɎɚɓɐɟɡɌ ɛɚɝɗɑ ɐɜɑəɔɜɚɎɌəɔɫ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ). 

Fig. 1. CT with intravenous contrast, pancreatic phase, axial plane (a,b,d,e). MRI, T2-WI, axial view 

(b). 

a - Subtotal pancreonecrosis with the formation of an extensive acute aseptic necrotic collection with sequesters in the 

structure. 1A phase (3rd day of the disease). The pancreati c parenchyma does not accumulate contrast agent in all seg-

ments (large arrows), with the exception of a small zone in the area of the head (small arrow).  

b - 1B phase (2 weeks from the disease onset). Acute necrotic collection in the structure of the gland  has increased in vol-

ume, the structure is homogeneous (large arrow). The peripancreatic fat in the tail area is hyperdense (small arrow).  

c - 2 phase (week 3 of the disease). T2 -hyperintense accumulation of fluid (large arrow) with hypointense inclusions  (small 

arrows) corresponding to sequestered pancreas.  

d - 2 phase (week 4 of the disease). There is a further increase in the volume of acute necrotic collection (large arrow), its 

contours are more defined (small arrows).  

e - 2 phase (week 7 of the disea se). The condition after the installation of a cystoduodenostome and drainage of the con-

tents of the necrotic collection. A cavity reduced in size with contents in the form of liquid (large arrows) and air after 

drainage (small arrows) is determined.  
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ɛɌɢɔɑəɞɚɎ ɝ ɚɞɝɟɞɝɞɎɟɪɥɔɘ ɔɗɔ ɐɌɎəɔɘ 

ɌəɌɘəɑɓɚɘ, Ɍ ɞɌɖɒɑ ɛɜɚɡɚɐɔɎɤɔɡ əɌɣɌɗɨəɧɑ 

ɩɞɌɛɧ ɗɑɣɑəɔɫ Ɏ ɐɜɟɏɔɡ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑ-

əɔɫɡ, ɟɜɚɎɑəɨ ɝɧɎɚɜɚɞɚɣəɚɕ ɌɘɔɗɌɓɧ ɓəɌɣɔ-

ɘɚ ɛɜɑɎɧɤɌɗ əɚɜɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ (29%, 

ɔɗɔ 8% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ ɛɌɢɔɑəɞɚɎ).  62 ɛɌ-

ɢɔɑəɞɌ (97%) ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɛɜɑɐɦɫɎɗɫɗɔ 

ɒɌɗɚɍɧ əɌ ɍɚɗɨ Ɏ ɒɔɎɚɞɑ, ɐɎɚɑ (3%) ɏɚɝɛɔɞɌ-

ɗɔɓɔɜɚɎɌɗɔɝɨ ɛɚ ɐɜɟɏɔɘ ɛɜɔɣɔəɌɘ (Ɏ ɚɍɚɔɡ 

ɝɗɟɣɌɫɡ ɔɘɑɗɔɝɨ ɒɌɗɚɍɧ əɌ ɛɑɜɑɍɚɔ Ɏ ɜɌɍɚɞɑ 

ɝɑɜɐɢɌ). ȭɚɗɨɤɔəɝɞɎɚ ɛɌɢɔɑəɞɚɎ (65%) ɔɘɑɗɚ 

ɞɫɒɑɗɚɑ ɞɑɣɑəɔɑ ɓɌɍɚɗɑɎɌəɔɫ, ɡɌɜɌɖɞɑɜɔɓɚ-

ɎɌɎɤɑɑɝɫ ɜɌɓɎɔɞɔɑɘ ɛɑɜɝɔɝɞɔɜɟɪɥɑɕ ɚɜ-

ɏɌəəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, ɗɔɍɚ əɌɗɔɣɔɑɘ ɔə-

ɠɔɢɔɜɚɎɌəəɚɏɚ ɛɌəɖɜɑɚəɑɖɜɚɓɌ. ȺɞɘɑɣɌɗɚɝɨ 

ɍɚɗɨɤɑɑ ɛɜɚɢɑəɞəɚɑ ɝɚɚɞəɚɤɑəɔɑ ɞɫɒɑɗɚɏɚ 

ɞɑɣɑəɔɫ, ɚɞəɚɝɔɞɑɗɨəɚ ɝɜɑɐəɑɞɫɒɑɗɚɏɚ ɟ 

ɘɟɒɣɔə (68%), ɣɑɘ ɟ ɒɑəɥɔə (41%). ȷɑɏɖɚɏɚ 

ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ əɑ əɌɍɗɪ-

ɐɌɗɚɝɨ əɔ Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ, ɞɌɖ ɖɌɖ əɌ Ɏɝɑɡ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ ɎɧɫɎɗɫɗɔɝɨ ɛɑɜɔɛɌəɖɜɑɌɞɔ-

ɣɑɝɖɔɑ ɝɖɚɛɗɑəɔɫ, ɖɚɞɚɜɧɑ, əɌɜɫɐɟ ɝ ɚɜɏɌə-

əɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ, ɫɎɗɫɪɞɝɫ ɖɜɔɞɑɜɔɫ-

ɘɔ ɝɜɑɐəɑɞɫɒɑɗɚɏɚ ɔ ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɕ. 

ȺɞɑɣɑɝɞɎɑəəɧɑ ɜɑɖɚɘɑəɐɌɢɔɔ [8] Ɏɧɐɑ-

ɗɫɪɞ ɞɜɔ ɠɌɓɧ ɞɑɣɑəɔɫ ɛɌəɖɜɑɚəɑɖɜɚɓɌ:    

1 Ȭ ɠɌɓɌ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɛɑɜɎɚɕ əɑɐɑɗɑ 

ɓɌɍɚɗɑɎɌəɔɫ. Ȯ ɩɞɚɞ ɛɑɜɔɚɐ ɛɜɚɔɝɡɚɐɔɞ ɠɚɜ-

ɘɔɜɚɎɌəɔɑ ɚɣɌɏɚɎ əɑɖɜɚɓɌ Ɏ ɛɌɜɑəɡɔɘɑ ɛɚɐ-

ɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔɗɔ ɚɖɜɟɒɌɪɥɑɕ ɖɗɑɞ-

ɣɌɞɖɑ ɔ ɜɌɓɎɔɞɔɑ ɩəɐɚɞɚɖɝɔɖɚɓɌ, ɖɚɞɚɜɧɕ 

ɛɜɚɫɎɗɫɑɞɝɫ ɝɔɝɞɑɘəɧɘɔ əɌɜɟɤɑəɔɫɘɔ, 

Ɏɛɗɚɞɨ ɐɚ ɚɜɏɌəəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ [8]. Ȯ 

ɐɌəəɟɪ ɠɌɓɟ ȶȾ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 49 ɛɌɢɔɑə-

ɞɌɘ (27 ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɛɑɜɎɧɑ 72 ɣɌɝɌ, 23 ð 

ɣɑɜɑɓ 72 ɣɌɝɌ). Ⱥɐəɚɘɟ ɛɌɢɔɑəɞɟ ȶȾ Ɏɧɛɚɗ-

əɫɗɌɝɨ ɐɎɌɒɐɧ Ɏ ɜɌɘɖɌɡ ɐɌəəɚɕ ɠɌɓɧ ɓɌɍɚ-

ɗɑɎɌəɔɫ, ɛɚɩɞɚɘɟ ɚɍɥɑɑ ɖɚɗɔɣɑɝɞɎɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ ð 50. ȿ 10 ɔɓ 27 ɛɌɢɔɑəɞɚɎ ɝ ȶȾ Ɏ ɛɑɜ-

Ɏɧɑ 72 ɣɌɝɌ (37%), ɓɚəɌ əɑɖɜɚɓɌ ɣɑɞɖɚ əɑ Ɏɔ-

ɓɟɌɗɔɓɔɜɚɎɌɗɌɝɨ. Ȯ ɞɌɖɚɘ ɝɗɟɣɌɑ ɜɑɖɚɘɑəɐɚ-

ɎɌɗɚɝɨ ɐɚɚɍɝɗɑɐɚɎɌəɔɑ Ɏ ɍɚɗɑɑ ɛɚɓɐəɔɑ ɝɜɚ-

ɖɔ. Ȯ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɟ 17 ɛɌɢɔɑəɞɚɎ (63%) ɓɚəɌ 

əɑɖɜɚɓɌ ɚɛɜɑɐɑɗɫɗɌɝɨ (ɜɔɝ. 1, 2). ȾɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ȶȾ Ɏ ɛɑɜɎɧɑ 72 ɣɌɝɌ ɚɞ əɌɣɌɗɌ 

ɓɌɍɚɗɑɎɌəɔɫ ɍɧɗ ɛɚɗɟɣɑə Ɏ 37% ɔɝɝɗɑɐɚɎɌ-

əɔɕ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȶȾ ɝɚɝɞɌɎɔɗɌ 63%. 

Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ȶȾ ɛɌɢɔɑəɞɌɘ ɛɚ ɛɜɚɤɑ-

ɝɞɎɔɔ 72 ɣɌɝɚɎ ɚɞ əɌɣɌɗɌ ɝɔɘɛɞɚɘɌɞɔɖɔ, ɓɚ-

əɌ əɑɖɜɚɓɌ Ɏ ɝɞɜɟɖɞɟɜɑ ɒɑɗɑɓɧ ɚɛɜɑɐɑɗɫɗɌɝɨ 

ɟ 21 ɔɓ 23 ɛɌɢɔɑəɞɚɎ (91%).  ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ ɛɜɔ ɛɜɚɎɑ-

ɐɑəɔɔ ȶȾ, Ɏɧɛɚɗəɑəəɚɕ ɣɑɜɑɓ 72 ɣɌɝɌ ɚɞ 

əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ, ɍɧɗ ɛɚɗɟɣɑə Ɏ 2 ɔɝɝɗɑ-

ɐɚɎɌəɔɫɡ (9%), ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȶȾ, Ɏɧɛɚɗ-

əɑəəɚɕ ɣɑɜɑɓ 72 ɣɌɝɌ, ɝɚɝɞɌɎɔɗɌ 91%. Ⱥɝɞ-

ɜɧɑ əɑɖɜɚɞɔɣɑɝɖɔɑ ɝɖɚɛɗɑəɔɫ (ȺȹȽ) Ɏ ɛɑɜɔ-

ɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌ-

ɗɔɝɨ ɟ Ɏɝɑɡ 49 ɛɌɢɔɑəɞɚɎ (100% ɔɝɝɗɑɐɚɎɌ-

əɔɕ). ɁɌɜɌɖɞɑɜəɧɘ ɛɜɔɓəɌɖɚɘ ɐɌəəɚɕ ɠɌɓɧ 

ɫɎɗɫɗɌɝɨ əɑɣɑɞɖɚɝɞɨ ɖɚəɞɟɜɚɎ ɛɑɜɔɛɌəɖɜɑɌ-

ɞɔɣɑɝɖɔɡ ɝɖɚɛɗɑəɔɕ (ɜɔɝ. 2, 8). ȴɓ 38 ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɛɌɢɔɑəɞɚɎ ɝ ɎɧɫɎɗɑəəɚɕ ɓɚəɚɕ 

əɑɖɜɚɓɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ Ɏ ɩɞɟ ɠɌɓɟ, 

ɍɚɗɑɑ 50% ɛɚɛɑɜɑɣəɔɖɌ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝ-

ɖɚɝɞɔ ɚəɌ ɓɌəɔɘɌɗɌ Ɏ 6 ɝɗɟɣɌɫɡ (16%) (ɜɔɝ. 2) 

[18].  

1 ȭ ɠɌɓɌ ɝɚɚɞɎɑɞɝɞɎɟɑɞ Ɏɞɚɜɚɕ əɑɐɑɗɑ 

ɓɌɍɚɗɑɎɌəɔɫ. ȶɗɔəɔɣɑɝɖɔ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ 

ɜɑɌɖɢɔɑɕ ɚɜɏɌəɔɓɘɌ əɌ ɝɠɚɜɘɔɜɚɎɌɎɤɔɑɝɫ 

Ɏ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɑ ɔ ɛɑɜɔɛɌəɖɜɑɌɞɔɣɑ-

ɝɖɚɕ ɖɗɑɞɣɌɞɖɑ ɚɣɌɏɔ əɑɖɜɚɓɌ [8]. Ȯ ɩɞɟ ɠɌɓɟ 

ȶȾ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 37 ɛɌɢɔɑəɞɌɘ (4 ɛɌɢɔɑə-

ɞɌɘ ð ɐɎɌɒɐɧ), Ɏɝɑɏɚ 41 ɔɝɝɗɑɐɚɎɌəɔɑ. ȸȼȾ 

Ɏɧɛɚɗəɫɗɚɝɨ 3 ɛɌɢɔɑəɞɌɘ, Ɏɝɑɏɚ 3 ɔɝɝɗɑɐɚ-

ɎɌəɔɫ. Ȯ ɐɌəəɚɕ ɠɌɓɑ ɓɌɍɚɗɑɎɌəɔɫ ȶȾ-

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɘɑɝɞəɧɡ ɛɜɚɫɎɗɑəɔɕ ɎɔɓɟɌ-

ɗɔɓɔɜɚɎɌɗɔɝɨ ɍɚɗɑɑ ɣɑɞɖɚ: ɚɖɚəɣɌɞɑɗɨəɚ 

ɝɠɚɜɘɔɜɚɎɧɎɌɗɌɝɨ ɎɔɓɟɌɗɔɓɔɜɟɪɥɌɫɝɫ ɜɌ-

əɑɑ ɓɚəɌ ɏɔɛɚɛɑɜɠɟɓɔɔ ɛɌɜɑəɡɔɘɧ ɒɑɗɑɓɧ, 

ɖɚəɞɟɜɧ əɑɖɜɚɞɔɣɑɝɖɔɡ ɝɖɚɛɗɑəɔɕ Ɏ ɛɑɜɔ-

ɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɑ Ɏɧɏɗɫɐɑɗɔ ɍɚɗɑɑ 

ɣɑɞɖɔɘɔ ɔ ɜɚɎəɧɘɔ, ɍɑɓ ɝɠɚɜɘɔɜɚɎɌəəɚɕ 

ɖɌɛɝɟɗɧ (ɜɔɝ. 2, 7). Ȼɜɔ əɌɗɔɣɔɔ ɛɚɗɚɒɔ-

ɞɑɗɨəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɔ ȶȾ-ɐɔəɌɘɔɖɔ ɔɘɑəəɚ 

ɛɚɝɗɑ ɩɞɚɕ ɠɌɓɧ ɚɞɘɑɣɌɗɚɝɨ əɌɔɍɚɗɨɤɑɑ ɖɚ-

ɗɔɣɑɝɞɎɚ ɔɓɗɑɣɑəəɧɡ ɛɌɢɔɑəɞɚɎ ð 22 (34%).  

2 ɠɌɓɌ əɌɣɔəɌɑɞɝɫ ɝ ɞɜɑɞɨɑɕ əɑɐɑɗɔ ɓɌ-

ɍɚɗɑɎɌəɔɫ. ȺɍɚɓəɌɣɌɑɞɝɫ ɖɌɖ ɛɚɓɐəɫɫ ɠɌɓɌ 

ɔɗɔ ɠɌɓɌ ɝɑɖɎɑɝɞɜɌɢɔɔ. ȽɑɖɎɑɝɞɜɧ ð ɩɞɚ 

əɑɗɔɖɎɔɠɔɢɔɜɚɎɌəəɧɑ (əɑɜɌɓɒɔɒɑəəɧɑ) 

ɟɣɌɝɞɖɔ əɑɖɜɚɓɌ ɘɫɏɖɚɞɖɌəəɚɕ ɔɗɔ ɒɔɜɚɎɚɕ 

ɛɗɚɞəɚɝɞɔ (Ɍ ɞɌɖɒɑ ɛɜɚɘɑɒɟɞɚɣəɧɡ ɓəɌɣɑ-

əɔɕ, ɔɓ-ɓɌ ɣɑɏɚ ɔəɚɏɐɌ ɔɓɚɐɑəɝəɧ ɒɔɐɖɚɝɞ-

əɚɘɟ ɝɚɐɑɜɒɔɘɚɘɟ), ɚɍɧɣəɚ ɎɝɞɜɑɣɌɪɞɝɫ Ɏ 

ɝɞɜɟɖɞɟɜɑ əɑɖɜɚɞɔɣɑɝɖɔɡ ɝɖɚɛɗɑəɔɕ (ɜɔɝ. 1). 

Ȯ ɐɌəəɟɪ ɠɌɓɟ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ȶȾ 

ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 22 ɛɌɢɔɑəɞɌɘ, ɘəɚɏɔɘ ɛɌ-

ɢɔɑəɞɌɘ (50%) ɝ ɍɚɗɨɤɔɘ ɖɚɗɔɣɑɝɞɎɚɘ ɛɚ-

Ɏɞɚɜəɧɡ ɚɛɑɜɌɢɔɕ ɔ əɑɚɍɡɚɐɔɘɚɝɞɨɪ ɐɔəɌ-

ɘɔɣɑɝɖɚɏɚ ɖɚəɞɜɚɗɫ ȶȾ ɎɧɛɚɗəɫɗɌɝɨ ɛɚɎɞɚɜ-

əɚ ɍɚɗɑɑ ɐɎɟɡ ɜɌɓ (ɘɌɖɝɔɘɌɗɨəɚ ð 9 ɔɝɝɗɑɐɚ-

ɎɌəɔɕ) ɔ Ɏɝɑɏɚ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ 70 ɔɝɝɗɑɐɚɎɌ-

əɔɕ. 18 ɔɝɝɗɑɐɚɎɌəɔɕ Ɏɧɗɚ Ɏɧɛɚɗəɑəɚ Ɏ ɞɑ-

ɣɑəɔɑ 3 ɔ 4 əɑɐɑɗɨ ɓɌɍɚɗɑɎɌəɔɫ, 52 ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɛɚɝɗɑ 4 əɑɐɑɗɔ ɓɌɍɚ-

ɗɑɎɌəɔɫ. ɁɌɜɌɖɞɑɜəɧɘ ȶȾ-ɛɜɚɫɎɗɑəɔɑɘ ɩɞɚɕ 

ɠɌɓɧ ɫɎɗɫɑɞɝɫ ɠɚɜɘɔɜɚɎɌəɔɑ ɖɌɛɝɟɗɧ ɝɖɚɛ-

ɗɑəɔɕ ɔ ɔɡ ɚɞɏɜɌəɔɣɑəɔɑ (ɜɔɝ. 1, 3, 4, 6). Ȯɧ-

ɝɚɖɌɫ ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ ɫɎɗɫɑɞɝɫ ɚɏɜɌəɔɣɔ-

ɎɌɪɥɔɘ Ɍɝɛɑɖɞɚɘ Ɏ ɚɞəɚɤɑəɔɔ ɖɚɗɔɣɑɝɞɎɌ ɔ 

ɣɌɝɞɚɞɧ ɔɝɝɗɑɐɚɎɌəɔɕ, ɛɚ ɩɞɚɕ ɛɜɔɣɔəɑ Ɏ 

ɞɌɖɔɡ ɝɗɟɣɌɫɡ ɘɧ ɔɝɛɚɗɨɓɚɎɌɗɔ ɘɚɐɔɠɔɢɔ-

ɜɚɎɌəəɧɕ ɛɜɚɞɚɖɚɗ ɝ ɚɐəɚɕ ɖɚəɞɜɌɝɞəɚɕ ɝɑ-

ɜɔɑɕ Ɏ ɛɌəɖɜɑɌɞɔɣɑɝɖɟɪ (ɑɝɗɔ ɢɑɗɨ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɚɢɑəɔɞɨ ɛɌɜɑəɡɔɘɟ ɒɑɗɑɓɧ) ɔɗɔ ɛɚɜ-

ɞɌɗɨəɟɪ (ɑɝɗɔ ɢɑɗɨɪ ɝɞɌɎɔɗɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɟ  
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Рис. 2 а (Fig. 2 а) 

 

Рис. 2 б (Fig. 2 b) 

 

Рис. 2 в (Fig. 2 с) 

 

Рис. 2 г (Fig. 2 d) 

Рис. 2.      КТ с внутривенным контрастированием, аксиальная плоскость (а,в,г) и сагитталь-

ная плоскость (б). 

Ɍ - ɛɌəɖɜɑɌɞɔɣɑɝɖɌɫ ɠɌɓɌ. ȻɌəɖɜɑɚəɑɖɜɚɓ ɛɑɜɑɤɑɕɖɌ ɒɑɗɑɓɧ ɝ Ɏɧɝɚɖɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ɛɚɎɜɑɒɐɑəɔɫ ɏɗɌɎəɚɏɚ ɛɌə-

ɖɜɑɌɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɌ. Ⱥɝɞɜɧɑ əɑɖɜɚɞɔɣɑɝɖɔɑ ɝɖɚɛɗɑəɔɫ, ɚɝɗɚɒəɔɎɤɔɑɝɫ ɔəɠɔɢɔɜɚɎɌəɔɑɘ ɔ ɚɍɜɌɓɚɎɌəɔɑɘ 

ɝɛɚəɞɌəəɚɕ ɏɑɘɌɞɚɘɧ ɛɑɣɑəɔ. 1 Ȭ ɠɌɓɌ (2-ɑ ɝɟɞɖɔ ɓɌɍɚɗɑɎɌəɔɫ). Ȯ ɚɍɗɌɝɞɔ ɛɑɜɑɤɑɕɖɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ 

ɚɛɜɑɐɑɗɫɑɞɝɫ əɑɣɑɞɖɚ ɚɣɑɜɣɑəəɌɫ ɓɚəɌ ɝəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɔ, əɑ əɌɖɌɛɗɔɎɌɪɥɌɫ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ, ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɌɫ ɠɚɜɘɔɜɟɪɥɑɘɟɝɫ əɑɖɜɚɓɟ ɛɌɜɑəɡɔɘɧ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ). Ȯ ɛɑɜɔɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɑ ɝɖɚɛɗɑəɔɫ 

ɒɔɐɖɚɝɞəɚɕ ɛɗɚɞəɚɝɞɔ ɍɑɓ ɣɑɞɖɔɡ ɖɚəɞɟɜɚɎ ð ɚɝɞɜɧɑ əɑɖɜɚɞɔɣɑɝɖɔɑ ɝɖɚɛɗɑəɔɫ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ). 

ɍ - ɛɌəɖɜɑɌɞɔɣɑɝɖɌɫ ɠɌɓɌ. 1 Ȭ ɠɌɓɌ (2-ɑ ɝɟɞɖɔ ɓɌɍɚɗɑɎɌəɔɫ). ȳɚəɌ əɑɖɜɚɓɌ ɛɌɜɑəɡɔɘɧ ɒɑɗɑɓɧ ɓɌəɔɘɌɑɞ Ɏɝɪ ɛɗɚ-

ɥɌɐɨ ɑɑ ɛɚɛɑɜɑɣəɚɏɚ ɝɜɑɓɌ (ɝɞɜɑɗɖɌ). ȮɧɝɚɖɌ Ɏɑɜɚɫɞəɚɝɞɨ ɛɚɎɜɑɒɐɑəɔɫ ɏɗɌɎəɚɏɚ ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɌ. 

Ɏ - 1 Ȭ ɠɌɓɌ (6-ɑ ɝɟɞɖɔ ɓɌɍɚɗɑɎɌəɔɫ). ȯɜɌəɔɢɧ ɓɚəɧ əɑɖɜɚɓɌ ɛɑɜɑɤɑɕɖɌ ɒɑɗɑɓɧ ɍɚɗɑɑ ɣɑɞɖɔɑ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ). 

ȺɞɘɑɣɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɚɝɞɜɧɡ ɛɑɜɔɛɌəɖɜɑɌɞɔɣɑɝɖɔɡ əɑɖɜɚɞɔɣɑɝɖɔɡ ɝɖɚɛɗɑəɔɕ 

(ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ).  

ɏ - 1 ȭ ɠɌɓɌ (9-ɑ ɝɟɞɖɔ ɓɌɍɚɗɑɎɌəɔɫ). Ȯ ɗɑɎɚɕ ɐɚɗɑ ɛɑɣɑəɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɖɚɛɗɑəɔɑ əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ ɓɌ ɝɣɑɞ 

ɒɔɐɖɚɝɞəɚɏɚ ɖɚɘɛɚəɑəɞɌ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ) ɔ ɝɑɐɔɘɑəɞɔɜɚɎɌəəɚɏɚ ɛɗɚɞəɚɏɚ ɖɚɘɛɚəɑəɞɌ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ) ɝ 

əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ ð ɚɝɗɚɒəɑəɔɑ ɛɌəɖɜɑɚəɑɖɜɚɓɌ Ɏ Ɏɔɐɑ ɝɛɚəɞɌəəɚɕ ɛɌɜɑəɡɔɘɌɞɚɓəɚɕ ɏɑɘɌɞɚɘɧ.  

Fig. 2.  CT with intravenous contrast, axial plane (a,c,d) and sagittal view (b). 

a - pancreatic phase. Pancreatic necrosis of the isthmus of the gland with a high probability of damage to the main pan-

creatic duct. Acute necrotic collections complicated by infection and the formation of spontaneous hepatic hematoma. 1A 

phase (2nd day of the disease). In the area of the isthmus of the pancreas, a poo rly defined zone of low density is visible, 

which does not accumulate a contrast agent, corresponding to the emerging necrosis of the parenchyma (big arrow). In 

the peripancreatic tissue, accumulations of liquid density poorly defined contours are acute ne crotic collections (small 

arrows).  

b - pancreatic phase. 1 A phase (2nd day of the disease). The area of necrosis of the gland occupies the entire area of its 

cross -section (arrow). There is a high probability of damage to the main pancreatic duct.  

c - 1 A  phase (6th day of the disease). The boundaries of the necrosis zone of the isthmus of the gland are clearer (large 

arrow). There is an increase in the volume and prevalence of acute peripancreatic necrotic clusters (small arrows).  

d - 1 B phase (9th day o f the disease). In the left lobe of the liver, an accumulation with heterogenous structure due to a 

liquid component (large arrow) and a sedimented dense component (small arrows) with poorly defined contours ð a com-

plication of pancreatic necrosis in the f orm of spontaneous parenchymal hematoma.  
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Рис. 3 а (Fig. 3 а) 

 

Рис. 3 б (Fig. 3 b) 

 

Рис. 3 в (Fig. 3 с) 

 

Рис. 3 г (Fig. 3 d) 

Рис. 3.   КТ, нативное исследование, аксиальная плоскость (а,б). КТ с внутривенным кон-

трастированием, панкреатическая фаза (в,г) 

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɛɑɜɑəɑɝɬəəɚɏɚ ɛɌəɖɜɑɚəɑɖɜɚɓɌ ɚɞ 05.2021 ɏɚɐɌ. ȻɑɜɎɔɣəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, Ɏɧɛɚɗəɑəɚ Ɏ ɐɜɟɏɚɘ 

ɗɑɣɑɍəɚɘ ɟɣɜɑɒɐɑəɔɔ. (Ɍ,ɍ)  

Ɍ - 2 ɠɌɓɌ (3 əɑɐɑɗɫ ɓɌɍɚɗɑɎɌəɔɫ). Ⱥɝɞɜɧɑ əɑɖɜɚɞɔɣɑɝɖɔɑ ɝɖɚɛɗɑəɔɫ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɐəɑɏɚ ɔ ɓɌɐəɑɏɚ ɖɜɌɑɎ ɗɑɎɚɕ 

ɐɚɗɔ ɛɑɣɑəɔ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ), ɛɌɜɌɏɌɝɞɜɌɗɨəɚ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ) ɔ ɛɚɐɐɔɌɠɜɌɏɘɌɗɨəɚ ɝɗɑɎɌ (ɝɜɑɐəɫɫ ɝɞɜɑɗɖɌ).  

ɍ - 2 ɠɌɓɌ (3 əɑɐɑɗɫ ɓɌɍɚɗɑɎɌəɔɫ). Ⱥɝɞɜɧɑ ɏɔɛɚɐɑəɝəɧɑ ɚɣɌɏɔ ɚɛɜɑɐɑɗɫɪɞɝɫ Ɏ ɝɞɜɟɖɞɟɜɑ ɞɑɗɌ ɔ ɡɎɚɝɞɌ ɛɚɐɒɑɗɟɐɚɣ-

əɚɕ ɒɑɗɑɓɧ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ) ð ɟɣɌɝɞɖɔ əɑɖɜɚɓɌ ɛɌɜɑəɡɔɘɧ. Ⱥɝɞɜɚɑ əɑɖɜɚɞɔɣɑɝɖɚɑ ɝɖɚɛɗɑəɔɑ ɟ ɛɑɜɑɐəɑɏɚ ɖɜɌɫ 

ɝɑɗɑɓɑəɖɔ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ). 

Ɏ,ɏ - ɛɜɔ ɛɚɎɞɚɜəɚɕ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. ȸəɚɒɑɝɞɎɑəəɧɑ ɝɖɚɛɗɑəɔɫ ɒɔɐɖɚɝɞəɚɕ ɛɗɚɞəɚɝɞɔ ɖɜɟɛəɧɡ ɜɌɓɘɑɜɚɎ ɚɐəɚ-

ɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ (çɛɝɑɎɐɚɖɔɝɞɧè, ɝɚɏɗɌɝəɚ ɚɞɑɣɑɝɞɎɑəəɧɘ ɜɑɖɚɘɑəɐɌɢɔɫɘ ɔ çɚɝɞɜɧɑ əɑɖɜɚɞɔɣɑɝɖɔɑ ɝɖɚɛɗɑəɔɫè 

ɔɗɔ çɚɞɏɜɌəɔɣɑəəɧɑ əɑɖɜɚɓɧè, ɝɚɏɗɌɝəɚ ɘɑɒɐɟəɌɜɚɐəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȬɞɗɌəɞɧ 2012). 2 ɠɌɓɌ (6 ɘɑɝɫɢɑɎ ɚɞ əɌɣɌ-

ɗɌ ɓɌɍɚɗɑɎɌəɔɫ). ȿɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɚɎ ɔ ɠɚɜɘɔɜɚɎɌəɔɑ ɣɑɞɖɔɡ ɝɞɑəɚɖ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ) ɘəɚɒɑɝɞɎɑəəɧɡ ɝɖɚɛ-

ɗɑəɔɕ (ɛɝɑɎɐɚɖɔɝɞ/ɚɞɏɜɌəɔɣɑəəɧɡ əɑɖɜɚɓɚɎ) Ɏ ɝɞɜɟɖɞɟɜɑ ɗɑɎɚɕ ɐɚɗɔ ɛɑɣɑəɔ, ɛɌɜɌɏɌɝɞɜɌɗɨəɚ, Ɏ ɝɞɜɟɖɞɟɜɑ ɞɑɗɌ ɔ 

ɡɎɚɝɞɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɟ ɛɑɜɑɐəɑɏɚ ɖɜɌɫ ɝɑɗɑɓɑəɖɔ, Ɏ ɍɚɗɨɤɚɘ ɝɌɗɨəɔɖɑ ɔ ɛɌɜɌɩɓɚɠɌɏɑɌɗɨəɚ Ɏɧɤɑ ɚɝəɚɎɌ-

əɔɫ ɗɑɎɚɕ əɚɒɖɔ ɐɔɌɠɜɌɏɘɧ ɝ ɛɜɔɓəɌɖɌɘɔ ɔɡ ɝɚɚɍɥɑəɔɫ ɘɑɒɐɟ ɝɚɍɚɕ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ), ɝɞɜɟɖɞɟɜɌ ɝɖɚɛɗɑəɔɕ 

ɚɐəɚɜɚɐəɌ. 

Fig. 3.  CT, native, axial plane (a,b). CT with intravenous contrast, pancreatic phase (c,d) 

The history of pancreatic necrosis at 05.2021. The primary study was performed without a contrast enhancement in 

another medical institutio n. ( a,b ) 

a ð 2 phase (week 3 of the disease). Acute necrotic collecitons in the anterior and posterior edges of the left lobe of the 

liver (small arrows), paragastrically (large arrow) and subdiaphragmally on the left (middle arrow).  

b ð 2 phase (week 3 of  the disease). Acute hypodense foci are visible in the structure of the body and tail of the pancreas 

(small arrows) ð areas of parenchymal necrosis. Acute necrotic accumulation at the anterior edge of the spleen (large 

arrow).  

c,d - second hospitalization . Multiple large homogeneous collections of liquid density ("pseudocysts", according to domes-

tic recommendations and "acute necrotic collection" or "walled -off necrosis", according to the international classification 

of Atlanta 2012). 2 phase (6 months fro m the onset of the disease). Pancreatic phase. An increase in the size and for-

mation of clearly defined walls (small arrows) of multiple collections (pseudocysts/delimited necrosis) in the structure of 

the left lobe of the liver, paragastrically, in the st ructure of the body and tail of the pancreas, at the anterior edge of the 

spleen, in the large omentum and paraesophageally above the base of the left leg of the diaphragm with signs of their 

communication with each other (large arrow), the structure of co llecitons is homogeneous.  
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Рис. 3 а (Fig. 3 а) 

 

Рис. 3 б (Fig. 3 b) 

 

Рис. 3 в (Fig. 3 с) 

 

Рис. 3 г (Fig. 3 d) 

Рис. 3.   КТ, нативное исследование, аксиальная плоскость (а,б). КТ с внутривенным кон-

трастированием, панкреатическая фаза (в,г) 

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɛɑɜɑəɑɝɬəəɚɏɚ ɛɌəɖɜɑɚəɑɖɜɚɓɌ ɚɞ 05.2021 ɏɚɐɌ. ȻɑɜɎɔɣəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, Ɏɧɛɚɗəɑəɚ Ɏ ɐɜɟɏɚɘ 

ɗɑɣɑɍəɚɘ ɟɣɜɑɒɐɑəɔɔ. (Ɍ,ɍ)  

Ɍ - 2 ɠɌɓɌ (3 əɑɐɑɗɫ ɓɌɍɚɗɑɎɌəɔɫ). Ⱥɝɞɜɧɑ əɑɖɜɚɞɔɣɑɝɖɔɑ ɝɖɚɛɗɑəɔɫ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɐəɑɏɚ ɔ ɓɌɐəɑɏɚ ɖɜɌɑɎ ɗɑɎɚɕ 

ɐɚɗɔ ɛɑɣɑəɔ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ), ɛɌɜɌɏɌɝɞɜɌɗɨəɚ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ) ɔ ɛɚɐɐɔɌɠɜɌɏɘɌɗɨəɚ ɝɗɑɎɌ (ɝɜɑɐəɫɫ ɝɞɜɑɗɖɌ).  

ɍ - 2 ɠɌɓɌ (3 əɑɐɑɗɫ ɓɌɍɚɗɑɎɌəɔɫ). Ⱥɝɞɜɧɑ ɏɔɛɚɐɑəɝəɧɑ ɚɣɌɏɔ ɚɛɜɑɐɑɗɫɪɞɝɫ Ɏ ɝɞɜɟɖɞɟɜɑ ɞɑɗɌ ɔ ɡɎɚɝɞɌ ɛɚɐɒɑɗɟɐɚɣ-

əɚɕ ɒɑɗɑɓɧ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ) ð ɟɣɌɝɞɖɔ əɑɖɜɚɓɌ ɛɌɜɑəɡɔɘɧ. Ⱥɝɞɜɚɑ əɑɖɜɚɞɔɣɑɝɖɚɑ ɝɖɚɛɗɑəɔɑ ɟ ɛɑɜɑɐəɑɏɚ ɖɜɌɫ 

ɝɑɗɑɓɑəɖɔ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ). 

Ɏ, ɏ - ɛɜɔ ɛɚɎɞɚɜəɚɕ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. ȸəɚɒɑɝɞɎɑəəɧɑ ɝɖɚɛɗɑəɔɫ ɒɔɐɖɚɝɞəɚɕ ɛɗɚɞəɚɝɞɔ ɖɜɟɛəɧɡ ɜɌɓɘɑɜɚɎ ɚɐəɚ-

ɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ (çɛɝɑɎɐɚɖɔɝɞɧè, ɝɚɏɗɌɝəɚ ɚɞɑɣɑɝɞɎɑəəɧɘ ɜɑɖɚɘɑəɐɌɢɔɫɘ ɔ çɚɝɞɜɧɑ əɑɖɜɚɞɔɣɑɝɖɔɑ ɝɖɚɛɗɑəɔɫè 

ɔɗɔ çɚɞɏɜɌəɔɣɑəəɧɑ əɑɖɜɚɓɧè, ɝɚɏɗɌɝəɚ ɘɑɒɐɟəɌɜɚɐəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȬɞɗɌəɞɧ 2012). 2 ɠɌɓɌ (6 ɘɑɝɫɢɑɎ ɚɞ əɌɣɌ-

ɗɌ ɓɌɍɚɗɑɎɌəɔɫ). ȿɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɚɎ ɔ ɠɚɜɘɔɜɚɎɌəɔɑ ɣɑɞɖɔɡ ɝɞɑəɚɖ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ) ɘəɚɒɑɝɞɎɑəəɧɡ ɝɖɚɛ-

ɗɑəɔɕ (ɛɝɑɎɐɚɖɔɝɞ/ɚɞɏɜɌəɔɣɑəəɧɡ əɑɖɜɚɓɚɎ) Ɏ ɝɞɜɟɖɞɟɜɑ ɗɑɎɚɕ ɐɚɗɔ ɛɑɣɑəɔ, ɛɌɜɌɏɌɝɞɜɌɗɨəɚ, Ɏ ɝɞɜɟɖɞɟɜɑ ɞɑɗɌ ɔ 

ɡɎɚɝɞɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɟ ɛɑɜɑɐəɑɏɚ ɖɜɌɫ ɝɑɗɑɓɑəɖɔ, Ɏ ɍɚɗɨɤɚɘ ɝɌɗɨəɔɖɑ ɔ ɛɌɜɌɩɓɚɠɌɏɑɌɗɨəɚ Ɏɧɤɑ ɚɝəɚɎɌ-

əɔɫ ɗɑɎɚɕ əɚɒɖɔ ɐɔɌɠɜɌɏɘɧ ɝ ɛɜɔɓəɌɖɌɘɔ ɔɡ ɝɚɚɍɥɑəɔɫ ɘɑɒɐɟ ɝɚɍɚɕ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ), ɝɞɜɟɖɞɟɜɌ ɝɖɚɛɗɑəɔɕ 

ɚɐəɚɜɚɐəɌ. 

Fig. 3.  CT, native, axial plane (a,b). CT with intravenous contrast, pancreatic phase (c,d) 

The history of pancreatic necrosis at 05.2021. The primary study was performed without a contrast enhancement in 

another medical instituti on. ( a,b ) 

a ð 2 phase (week 3 of the disease). Acute necrotic collecitons in the anterior and posterior edges of the left lobe of the 

liver (small arrows), paragastrically (large arrow) and subdiaphragmally on the left (middle arrow).  

b ð 2 phase (week 3 o f the disease). Acute hypodense foci are visible in the structure of the body and tail of the pancreas 

(small arrows) ð areas of parenchymal necrosis. Acute necrotic accumulation at the anterior edge of the spleen (large 

arrow).  

c, d - second hospitalizati on. Multiple large homogeneous collections of liquid density ("pseudocysts", according to do-

mestic recommendations and "acute necrotic collection" or "walled -off necrosis", according to the international classifica-

tion of Atlanta 2012). 2 phase (6 months f rom the onset of the disease). Pancreatic phase. An increase in the size and 

formation of clearly defined walls (small arrows) of multiple collections (pseudocysts/delimited necrosis) in the structure 

of the left lobe of the liver, paragastrically, in the structure of the body and tail of the pancreas, at the anterior edge of 

the spleen, in the large omentum and paraesophageally above the base of the left leg of the diaphragm with signs of their 

communication with each other (large arrow), the structure of collecitons is homogeneous.  
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ɝɖɚɛɗɑəɔɕ) ɠɌɓɧ. ȸȼȾ Ɏɧɛɚɗəɫɗɚɝɨ 7 ɛɌɢɔ-

ɑəɞɌɘ, Ɏɝɑɏɚ 8 ɔɝɝɗɑɐɚɎɌəɔɕ. ȽɑɖɎɑɝɞɜɧ Ɏ 

ɛɜɚɝɎɑɞɑ əɑɖɜɚɞɔɣɑɝɖɔɡ ɝɖɚɛɗɑəɔɕ əɌ ȶȾ 

ɚɛɜɑɐɑɗɫɗɔɝɨ ɗɔɤɨ ɟ 2 ɔɓ 22 ɛɌɢɔɑəɞɚɎ, ɣɞɚ 

ɝɚɝɞɌɎɗɫɑɞ 9%. ȽɑɖɎɑɝɞɜɧ əɌ ȸȼȾ ɚɛɜɑɐɑɗɫ-

ɗɔɝɨ əɌ 4 ɔɓ 8 ɔɝɝɗɑɐɚɎɌəɔɕ, ɣɞɚ ɝɚɝɞɌɎɔɗɚ 

50% (ɜɔɝ. 1, 5), Ɏ ɞɚɘ ɣɔɝɗɑ ɟ 3 ɛɌɢɔɑəɞɚɎ 

(75%), ɟ ɖɚɞɚɜɧɡ ɛɜɔ ȶȾ ɚəɔ ɍɧɗɔ əɑ Ɏɔɐəɧ. 

ȾɌɖɒɑ ɛɚ ɐɌəəɧɘ ȸȼȾ ɍɚɗɑɑ ɣɑɞɖɚ ɎɔɓɟɌɗɔ-

ɓɔɜɚɎɌɗɌɝɨ ɝɎɫɓɨ ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɌ 

ɝ ɛɜɚɝɎɑɞɚɘ ɚɞɏɜɌəɔɣɑəəɚɏɚ ɝɖɚɛɗɑəɔɫ (ɟ 2 

ɛɌɢɔɑəɞɚɎ, Ɏ 25% ɔɝɝɗɑɐɚɎɌəɔɕ). 

Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɖ ɚɛɑɜɌɞɔɎəɚ-

ɘɟ ɎɘɑɤɌɞɑɗɨɝɞɎɟ ɝ ɢɑɗɨɪ ɐɜɑəɔɜɚɎɌəɔɫ ɛɑ-

ɜɔɛɌəɖɜɑɌɞɔɣɑɝɖɔɡ ɝɖɚɛɗɑəɔɕ (Ɏ ɜɌɓɗɔɣəɧɑ 

ɠɌɓɧ) ɛɜɔɍɑɏɌɗɔ ɟ 23 ɛɌɢɔɑəɞɚɎ (36%). 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɘ ɛɚɖɌɓɌəɔɑɘ ɖ ɞɌɖɔɘ ɚɛɑ-

ɜɌɢɔɫɘ ɫɎɗɫɗɚɝɨ ɔəɠɔɢɔɜɚɎɌəɔɑ ɝɖɚɛɗɑəɔɕ, 

ɜɑɏɔɝɞɜɔɜɚɎɌɎɤɑɑɝɫ ɟ 12 ɛɌɢɔɑəɞɚɎ (52%), ɟ 

ɣɑɞɧɜɑɡ ɔɓ ɖɚɞɚɜɧɡ ɔəɠɔɢɔɜɚɎɌəɔɑ ɚɛɜɑɐɑ-

ɗɫɗɚɝɨ ɟɒɑ əɌ ɘɚɘɑəɞ ɛɚɝɞɟɛɗɑəɔɫ əɌ ɛɑɜ-

Ɏɔɣəɚɘ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɔ (ɜɔɝ. 7). ȰɎɌ ɞɌɖɔɡ 

ɛɌɢɔɑəɞɌ ɚɍɜɌɥɌɗɔɝɨ ɓɌ ɛɚɘɚɥɨɪ əɌ 3-ɑɕ ɔ 

8-ɚɕ əɑɐɑɗɫɡ ɓɌɍɚɗɑɎɌəɔɫ, ɐɜɟɏɔɑ ɐɎɌ ɍɧɗɔ 

ɛɑɜɑɎɑɐɑəɧ ɔɓ ɐɜɟɏɔɡ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɕ 

ɍɑɓ ɞɚɣəɧɡ ɐɌəəɧɡ ɚ ɝɜɚɖɌɡ əɌɣɌɗɌ ɓɌɍɚɗɑ-

ɎɌəɔɫ. 

Ƚɘɑɜɞəɚɝɞɨ ɝɚɝɞɌɎɔɗɌ 16% (4 ɛɌɢɔɑəɞɌ 

Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɚɕ ɠɌɓɧ ɓɌɍɚɗɑɎɌəɔɫ, 6 ɛɌɢɔ-

ɑəɞɚɎ ð Ɏ ɞɑɣɑəɔɑ Ɏɞɚɜɚɕ). ȭɚɗɨɤɔəɝɞɎɚ 

ɝɘɑɜɞɑɕ Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɚɕ ɠɌɓɧ ɓɌɍɚɗɑɎɌəɔɫ 

(3 ɔɓ 4 ɛɌɢɔɑəɞɚɎ, 75%) ɛɜɚɔɓɚɤɗɚ ɔɓ-ɓɌ ɛɚ-

ɗɔɚɜɏɌəəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. ȿ ɐɎɟɡ ɛɌɢɔɑə-

ɞɚɎ ɜɌɓɎɔɗɌɝɨ ɠɟɗɨɘɔəɌəɞəɌɫ ɠɚɜɘɌ ɛɌə-

ɖɜɑɚəɑɖɜɚɓɌ. Ȯɚ Ɏɜɑɘɫ Ɏɞɚɜɚɕ ɠɌɓɧ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɝɘɑɜɞɨ ɣɌɥɑ əɌɝɞɟɛɌɗɌ ɔɓ-ɓɌ ɘɑɝɞəɧɡ 

ɚɝɗɚɒəɑəɔɕ, ɟ 5 ɔɓ 6 ɛɌɢɔɑəɞɚɎ (83%) ɍɧɗɌ 

ɝɎɫɓɌəɌ ɝ ɛɜɔɝɚɑɐɔəɑəɔɑɘ ɔəɠɑɖɢɔɔ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȻɌəɖɜɑɚəɑɖɜɚɓ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɞɫ-

ɒɑɗɚɕ ɠɚɜɘɚɕ ɞɑɣɑəɔɫ ɚɝɞɜɚɏɚ ɛɌəɖɜɑɌɞɔɞɌ 

ɔ ɝɎɫɓɌə ɝ ɍɚɗɨɤɔɘ ɖɚɗɔɣɑɝɞɎɚɘ ɚɝɗɚɒəɑəɔɕ 

ɔ Ɏɧɝɚɖɚɕ ɝɘɑɜɞəɚɝɞɨɪ [1]. Ȼɚɩɞɚɘɟ Ɏ ɑɏɚ 

ɐɔɌɏəɚɝɞɔɖɑ ɞɜɑɍɟɑɞɝɫ ɚɝɚɍɧɕ ɛɚɐɡɚɐ, ɚɝəɚ-

ɎɌəəɧɕ əɑ ɞɚɗɨɖɚ əɌ ɛɚɗəɚɘ ɝɍɚɜɑ ɌəɌɘ-

əɑɝɞɔɣɑɝɖɔɡ ɐɌəəɧɡ ɔ ɝɚɎɚɖɟɛəɚɝɞɔ ɔəɝɞɜɟ-

ɘɑəɞɌɗɨəɧɡ ɔ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, 

əɚ ɔ ɌɖɞɔɎəɚɘ əɌɍɗɪɐɑəɔɔ Ɏ ɛɜɚɢɑɝɝɑ ɗɑɣɑ-

əɔɫ, ɞɌɖ ɖɌɖ ɝɑɜɨɑɓəɧɑ ɚɝɗɚɒəɑəɔɫ ɘɚɏɟɞ 

ɎɚɓəɔɖɌɞɨ Ɏ ɜɌɓɗɔɣəɧɑ ɝɜɚɖɔ ɔ ɞɜɑɍɚɎɌɞɨ 

 

Рис. 4 а (Fig. 4 а) 

 

Рис. 4 б (Fig. 4 b) 

Рис. 4.     КТ с внутривенным контрастированием, панкреатическая фаза, аксиальная плос-

кость (а). МРТ, Т2-взвешенное изображение, аксиальная плоскость (б). 

Ɍ - ɝ 2014 ɏɚɐɌ ɜɑɢɔɐɔɎɔɜɟɪɥɔɑ ɛɜɔɝɞɟɛɧ ɚɝɞɜɚɏɚ ɛɌəɖɜɑɌɞɔɞɌ, ɛɚɝɗɑ 2020 ɏɚɐɌ ɟɣɌɝɞɔɗɔɝɨ. çȻɝɑɎɐɚ-

ɖɔɝɞɌè, ɝɚɏɗɌɝəɚ ɚɞɑɣɑɝɞɎɑəəɧɘ ɜɑɖɚɘɑəɐɌɢɔɫɘ ɔ çɚɞɏɜɌəɔɣɑəəɧɕ əɑɖɜɚɓè, ɝɚɏɗɌɝəɚ ɘɑɒɐɟəɌɜɚɐəɚɕ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȬɞɗɌəɞɧ 2012. ȶəɔɓɟ ɚɞ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɛɜɑɌɚɜɞɌɗɨəɚ, ɜɌɝɛɜɚɝɞɜɌəɫɫɝɨ ɖəɔɓɟ 

ɔ ɎɛɜɌɎɚ Ɏ ɝɞɜɟɖɞɟɜɑ ɛɚɫɝəɔɣəɚɕ ɘɧɤɢɧ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɖɚɛɗɑəɔɑ ɝ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ ɏɚɘɚɏɑəəɚɕ 

ɝɞɜɟɖɞɟɜɧ ɒɔɐɖɚɝɞəɚɕ ɛɗɚɞəɚɝɞɔ (ɝɞɜɑɗɖɌ). 

ɍ - Ƚɖɚɛɗɑəɔɑ ɚɐəɚɜɚɐəɚ, ɝɔɏəɌɗ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɒɔɐɖɚɝɞɔ (ɝɞɜɑɗɖɌ). ȽɑɖɎɑɝɞɜɧ ɚɞɝɟɞɝɞɎɟɪɞ. 

Fig. 4.  CT with intravenous contrast, pancreatic phase, axial plane (а). MRI, T2-weighted image, ax-

ial plane (b). 

Ɍ - Since 2014, recurrent attacks of acute pancreatitis have become more frequent after 2020. "Pseudocyst", 

according to domestic recommendations and "delimited necrosis", according to the international classification 

of Atlan ta 2012. Downwards from the pancreas, preaortically, spreading downwards and to the right in the 

structure of the lumbar muscle, an accumulation with clear contours of a homogeneous structure of liquid 

density is determined (arrow).  

b - The cluster is homo geneous, the signal corresponds to the liquid (arrow). There are no sequesters.  
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ɩɖɝɞɜɑəəɚɕ ɛɚɘɚɥɔ. ȻɑɜɎɔɣəɧɑ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɑ ɘɑɞɚɐɧ ɞɌɖɔɑ, ɖɌɖ ȿȳȴ ɔ ɌəɌɗɔɓ ɝɧ-

Ɏɚɜɚɞɚɣəɚɕ ɌɘɔɗɌɓɧ, ɔɏɜɌɪɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɛɌəɖɜɑɌɞɔɞɌ, əɚ ɜɑɤɌɪɥɑɑ 

ɓəɌɣɑəɔɑ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɐɑɝɞɜɟɖɞɔɎəɚɏɚ 

ɛɌəɖɜɑɌɞɔɞɌ ɗɑɒɔɞ əɌ ȶȾ ɔ ȸȼȾ [7]. Ȯ ɩɞɚɕ 

ɜɌɍɚɞɑ ɘɧ ɛɜɔɎɑɗɔ ɛɜɔɘɑɜɧ, ɛɚɖɌɓɧɎɌɪɥɔɑ 

ɎɌɒəɚɝɞɨ ɐɌəəɧɡ ȶȾ ɔ ȸȼȾ ɐɗɫ ɎɧɍɚɜɌ ɘɑ-

ɞɚɐɚɎ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɛɌəɖɜɑɚəɑɖɜɚɓɚɘ. 

ȭɧɗɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɧ ɝɗɟɣɌɔ, ɖɚɏɐɌ 

ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ȶȾ ɔɗɔ ɑɑ əɑɚɐəɚɓəɌɣəɚɕ 

ɖɌɜɞɔəɑ Ɏɧɛɚɗəɫɗɚɝɨ ɟɞɚɣəɫɪɥɑɑ ȸȼȾ-

ɔɝɝɗɑɐɚɎɌəɔɑ (ɜɔɝ. 1, 4, 5, 6), əɌ ɚɝəɚɎɌəɔɔ 

ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɞɚɜɚɕ ɡɔɜɟɜɏɔ ɞɌɖɒɑ ɛɜɔəɔ-

ɘɌɗɔ ɜɑɤɑəɔɫ ɚ ɛɜɚɎɑɐɑəɔɔ ɞɚɏɚ ɔɗɔ ɔəɚɏɚ 

ɎɔɐɌ ɗɑɣɑəɔɫ.  

Ȼɜɚɢɑəɞ ɞɫɒɑɗɧɡ ɝɗɟɣɌɑɎ ɝɜɑɐɔ ɚɍɥɑɏɚ 

ɣɔɝɗɌ ɛɌɢɔɑəɞɚɎ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɚ-

ɒɑɞ ɍɧɞɨ ɓɌɎɧɤɑə, ɞɌɖ ɖɌɖ əɑɖɚɞɚɜɧɑ ɛɌɢɔ-

ɑəɞɧ ɛɑɜɑɎɚɐɔɗɔɝɨ ɔɓ ɐɜɟɏɔɡ ɟɣɜɑɒɐɑəɔɕ, 

ɎɎɔɐɟ əɑɎɚɓɘɚɒəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɞɌɘ ɝɛɑ-

ɢɔɌɗɔɓɔɜɚɎɌəəɚɏɚ ɗɑɣɑəɔɫ ɔɗɔ ɜɌɓɎɔɞɔɫ ɝɑ-

ɜɨɑɓəɧɡ ɚɝɗɚɒəɑəɔɕ, ɞɜɑɍɟɪɥɔɡ ɍɚɗɑɑ Ɏɧ-

ɝɚɖɚɖɎɌɗɔɠɔɢɔɜɚɎɌəəɚɕ ɛɚɘɚɥɔ. ȰɎɌ ɝɗɟ-

ɣɌɫ, ɔɘɑɪɥɔɡ ɞɫɒɑɗɚɑ ɖɗɔəɔɣɑɝɖɚɑ ɞɑɣɑəɔɑ, 

əɚ ɍɑɓ ɛɜɔɓəɌɖɚɎ Ɏɔɐɔɘɧɡ ɟɣɌɝɞɖɚɎ əɑɖɜɚɓɌ 

ɛɌɜɑəɡɔɘɧ əɌ ȶȾ ɐɌɒɑ ɛɚ ɛɜɚɤɑɝɞɎɔɔ ɞɜɑɡ 

ɝɟɞɚɖ ɞɜɌɖɞɚɎɌɗɔɝɨ ɖɌɖ ɛɌəɖɜɑɚəɑɖɜɚɓ ɝ 

ɔɓɚɗɔɜɚɎɌəəɧɘ ɛɚɜɌɒɑəɔɑɘ ɛɑɜɔɛɌəɖɜɑɌ-

ɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɔ, əɑɖɚɞɚɜɧɑ ɔɝɝɗɑɐɚɎɌɞɑ-

ɗɔ ɚɍɦɫɝəɫɪɞ ɞɌɖɔɑ ɔɓɘɑəɑəɔɫ ɖɜɌɑɎɧɘɔ 

ɟɣɌɝɞɖɌɘɔ əɑɖɜɚɓɌ ɛɌɜɑəɡɔɘɧ, Ɏɧɡɚɐɫɥɔɘɔ 

ɓɌ ɛɜɑɐɑɗɧ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɘɑɞɚɐɌ [4]. ȾɌɖ 

ɒɑ, ɝɟɥɑɝɞɎɟɑɞ Ɏɑɜɚɫɞəɚɝɞɨ əɑɛɚɛɌɐɌəɔɫ Ɏ 

Ɏɧɍɚɜɖɟ ɚɞɐɑɗɨəɧɡ ɛɌɢɔɑəɞɚɎ ɛɚ ɛɜɔɣɔəɑ ɔɡ 

ɚɤɔɍɚɣəɚɏɚ ɖɚɐɔɜɚɎɌəɔɫ ɖɌɖ ɛɌɢɔɑəɞɚɎ ɝ 

ɐɔɌɏəɚɓɚɘ çɡɜɚəɔɣɑɝɖɔɕ ɛɌəɖɜɑɌɞɔɞè.  

Ⱥɝɚɍɚɑ ɎəɔɘɌəɔɑ Ɏ ɝɚɎɜɑɘɑəəɧɡ əɌɟɣ-

əɧɡ ɜɌɍɚɞɌɡ ɟɐɑɗɫɑɞɝɫ ɞɌɖɚɕ ɖɚəɠɔɏɟɜɌɢɔɔ 

əɑɖɜɚɓɌ ɝ ɛɚɎɜɑɒɐɑəɔɑɘ ɛɜɚɞɚɖɌ, ɛɜɔ ɖɚɞɚ-

ɜɚɕ ɚɝɞɌɑɞɝɫ ɒɔɓəɑɝɛɚɝɚɍəɚɕ ɐɔɝɞɌɗɨəɌɫ 

ɣɌɝɞɨ ɒɑɗɑɓɧ. Ȼɜɔ ɘɌɝɝɔɎəɚɘ əɑɖɜɚɓɑ ɒɑɗɑ-

ɓɧ (ɝɚɏɗɌɝəɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ, ɍɚɗɑɑ 50% ɛɚ-

ɛɑɜɑɣəɔɖɌ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ) ɜɑɓɖɚ 

ɎɚɓɜɌɝɞɌɑɞ ɜɔɝɖ ɛɚɎɜɑɒɐɑəɔɫ ȮɔɜɝɟəɏɚɎɌ 

ɛɜɚɞɚɖɌ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɏɜɚɓəɧɘ ɚɝɗɚɒəɑəɔɑɘ 

(ɜɔɝ. 2 ɍ) [8]. Ȯ ɩɞɔɡ ɝɗɟɣɌɫɡ ɛɚɖɌɓɌəɚ Ɏɧɛɚɗ-

əɑəɔɑ ɞɜɌəɝɗɪɘɔəɌɗɨəɚɏɚ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɏɚ 

 

Рис. 5 а (Fig. 5 а) 

 

Рис. 5 б (Fig. 5 b) 

Рис. 5.     МРТ, Т2-взвешенное изображение, аксиальная плоскость (а). КТ с внутривенным 

контрастированием, панкреатическая фаза, аксиальная плоскость (б). 

Ɍ - ȻɌɢɔɑəɞ ɛɑɜɑɎɑɐɑə ɔɓ ɐɜɟɏɚɏɚ ɗɑɣɑɍəɚɏɚ ɟɣɜɑɒɐɑəɔɫ. ȸȼȾ Ɏɧɛɚɗəɫɗɚɝɨ ɓɌ 5 ɐəɑɕ ɐɚ ȶȾ (ɩɞɔɘ ɚɍɦ-

ɫɝəɫɑɞɝɫ ɜɌɓɗɔɣɔɑ Ɏ ɜɌɓɘɑɜɑ ɝɖɚɛɗɑəɔɕ ð ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ). 1 ȭ ɠɌɓɌ (2 əɑɐɑɗɔ ɚɞ əɌɣɌɗɌ ɓɌ-

ɍɚɗɑɎɌəɔɫ). Ȯ ɚɍɗɌɝɞɔ ɏɚɗɚɎɖɔ ɒɑɗɑɓɧ Ɏ ɛɜɚɝɎɑɞɑ ɝɖɚɛɗɑəɔɫ əɌ ɠɚəɑ ɏɔɛɑɜɔəɞɑəɝɔɎəɚɏɚ ɒɔɐɖɚɝɞəɚɏɚ 

ɝɚɐɑɜɒɔɘɚɏɚ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ) ɚɛɜɑɐɑɗɫɑɞɝɫ əɔɓɖɚɔəɞɑəɝɔɎəɚɑ Ɏɖɗɪɣɑəɔɑ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ ɠɚɜɘɔ-

ɜɟɪɥɑɘɟɝɫ ɝɑɖɎɑɝɞɜɟ ð əɑɖɜɚɞɔɣɑɝɖɚɘɟ ɘɫɏɖɚɞɖɌəəɚɘɟ ɘɌɞɑɜɔɌɗɟ (ɘɌɗɑəɨɖɌɫ ɝɞɜɑɗɖɌ). 

ɍ - 2 ɠɌɓɌ (3 əɑɐɑɗɫ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ). Cɖɚɛɗɑəɔɑ Ɏ ɝɞɜɟɖɞɟɜɑ ɏɚɗɚɎɖɔ Ɏɧɏɗɫɐɔɞ ɏɚɘɚɏɑəəɚ 

(ɝɞɜɑɗɖɌ), ɛɗɚɞəɚɝɞɨ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɒɔɐɖɚɝɞəɚɕ. 

Fig. 5.  MRI, T2-weighted image, axial plane (а). CT with intravenous contrast, pancreatic phase, 

axial plane (b). 

a - The patient was transferred from another medical institution. MRI was performed 5 day s before CT (this 

explains the difference in the size of clusters ð positive dynamics). 1B phase (2 weeks from the onset of the 

disease). In the area of the gland head in the lumen of the cluster against the background of hyperintensive 

liquid contents (la rge arrow), a low ðintensity inclusion is determined, corresponding to the emerging se-

quester - necrotic soft tissue material (small arrow).  

b - 2 phase (3 weeks from the onset of the disease). The accumulation in the structure of the head looks 

homogeneous  (arrow), the density corresponds to liquid.  
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ɝɞɑəɞɔɜɚɎɌəɔɫ ɏɗɌɎəɚɏɚ ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ 

ɛɜɚɞɚɖɌ. Ȯɚɛɜɚɝ ɚ Ɏɚɓɘɚɒəɚɝɞɔ ɔ ɢɑɗɑɝɚɚɍ-

ɜɌɓəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɔəɎɌɓɔɎəɚɏɚ ɗɑɣɑəɔɫ Ɏ 

ɜɌəəɑɕ ɠɌɓɑ ɓɌɍɚɗɑɎɌəɔɫ ɚɝɞɌɑɞɝɫ ɛɜɑɐɘɑ-

ɞɚɘ ɐɔɝɖɟɝɝɔɕ, əɚ ɔɘɑɪɞɝɫ ɚɞɑɣɑɝɞɎɑəəɧɑ 

ɜɌɍɚɞɧ, ɛɚɖɌɓɧɎɌɪɥɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɞɌ-

ɖɚɏɚ ɗɑɣɑəɔɫ, ɣɞɚ ɚɝɚɍɑəəɚ ɎɌɒəɚ ɛɜɔ ɠɟɗɨ-

ɘɔəɌəɞəɚɘ ɞɑɣɑəɔɔ ɛɌəɖɜɑɚəɑɖɜɚɓɌ (ɜɔɝ. 8) 

[16, 17].  

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ɛɑɜɔ-

ɛɌəɖɜɑɌɞɔɣɑɝɖɔɡ ɝɖɚɛɗɑəɔɕ ɝɣɔɞɌɑɞɝɫ ɖɗɑɞ-

ɣɌɞɖɌ ɖɚɜəɫ Ɏ ɚɍɗɌɝɞɔ ɍɜɧɒɑɕɖɔ ɔ ɟ ɛɑɜɑɐ-

əɑɏɚ ɗɔɝɞɖɌ ɛɚɣɑɣəɚɕ ɠɌɝɢɔɔ. ȷɚɖɌɗɔɓɌɢɔɔ, 

əɑ ɝɎɫɓɌəəɧɑ ɝ ɓɌɍɜɪɤɔəəɧɘ ɛɜɚɝɞɜɌə-

ɝɞɎɚɘ, ɚɛɜɑɐɑɗɫɪɞɝɫ ɜɑɐɖɚ. ȹɑɖɚɞɚɜɧɘɔ ɔɝ-

ɝɗɑɐɚɎɌɞɑɗɫɘɔ ɚɞɘɑɣɌɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɝɎɫɓɔ 

ɘɑɒɐɟ ɗɚɖɌɗɔɓɌɢɔɑɕ ɛɑɜɔɛɌəɖɜɑɌɞɔɣɑɝɖɔɡ 

ɝɖɚɛɗɑəɔɕ ɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɔɝɡɚɐɌɘɔ. ȹɚ 

ɑɝɞɨ ɐɌəəɧɑ ɚ ɓɌɎɔɝɔɘɚɝɞɔ ɞɫɒɑɝɞɔ ɞɑɣɑəɔɫ  

ɛɌəɖɜɑɌɞɔɞɌ ɚɞ ɚɍɦɑɘɌ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚ-

ɝɞɔ ɞɌɖɔɡ ɝɖɚɛɗɑəɔɕ [19, 20]. ȶɌɖ ɟɒɑ 

ɟɖɌɓɧɎɌɗɚɝɨ Ɏɧɤɑ, ɝɑɖɎɑɝɞɜɧ Ɏ ɛɜɚɝɎɑɞɑ 

ɝɖɚɛɗɑəɔɕ ɒɔɐɖɚɝɞəɚɕ ɛɗɚɞəɚɝɞɔ ɘɚɏɟɞ ɍɧɞɨ 

əɑ Ɏɔɐəɧ əɌ ȶȾ, ɚɞɞɚɏɚ əɑ ɖɌɒɐɚɑ ɝɖɚɛɗɑəɔɑ 

ɛɜɔ əɌɗɔɣɔɔ ɛɚɖɌɓɌəɔɕ ɘɚɒɑɞ ɍɧɞɨ ɩɠɠɑɖ-

ɞɔɎəɚ ɐɜɑəɔɜɚɎɌəɚ. Ȯ ɞɌɖɔɡ ɝɗɟɣɌɫɡ Ɏɧɝɚ-

ɖɟɪ ɢɑəəɚɝɞɨ ɔɘɑɑɞ ȸȼȾ ɝ ɛɚɗɟɣɑəɔɑɘ Ⱦ2- 

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ, əɌ ɖɚɞɚɜɧɡ ɒɔɐ-

ɖɚɝɞəɌɫ ɣɌɝɞɨ ɝɖɚɛɗɑəɔɫ ɏɔɛɑɜɔəɞɑəɝɔɎəɌ, Ɍ 

ɝɑɖɎɑɝɞɜɧ əɑ ɐɌɪɞ ɝɔɏəɌɗɌ (ɜɔɝ. 1 ɍ, 5 Ɍ, Ɏ). 

Ƚɖɚɛɗɑəɔɫ ɝ ɝɑɖɎɑɝɞɜɌɘɔ Ɏ ɝɞɜɟɖɞɟɜɑ ɝ 

ɍɚɗɨɤɑɕ ɣɌɝɞɚɞɚɕ ɔəɠɔɢɔɜɟɪɞɝɫ, ɣɑɘ ɔɝ-

ɖɗɪɣɔɞɑɗɨəɚ ɒɔɐɖɚɝɞəɧɑ ɝɖɚɛɗɑəɔɫ, Ɍ ɞɌɖ-

ɒɑ ɞɜɑɍɟɪɞ ɔəɚɏɚ ɝɛɚɝɚɍɌ ɐɜɑəɔɜɚɎɌəɔɫ. 

Ȼɜɔ ɚɞɞɚɜɒɑəɔɔ ɖɜɟɛəɧɡ ɠɜɌɏɘɑəɞɚɎ 

əɑɖɜɚɞɔɓɔɜɚɎɌəəɚɕ ɞɖɌəɔ ɛɌɜɑəɡɔɘɧ ɒɑɗɑ-

ɓɧ ɘɚɒɑɞ ɛɜɚɔɝɡɚɐɔɞɨ ɜɌɓɏɑɜɘɑɞɔɓɌɢɔɫ ɑɬ 

ɛɜɚɞɚɖɚɎɚɕ ɝɔɝɞɑɘɧ ɔ ɚɍɜɌɓɚɎɌəɔɑ Ɏəɟɞɜɑə-

əɑɏɚ ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɝɎɔɥɌ, ɣɞɚ ɓəɌɣɔɘɚ 

ɟɝɟɏɟɍɗɫɑɞ ɞɑɣɑəɔɑ ɓɌɍɚɗɑɎɌəɔɫ [8]. ȰɔɌɏəɚ-

ɝɞɔɣɑɝɖɔ ɎɌɒəɚɕ ɚɞɘɑɞɖɚɕ Ɏ ɩɎɚɗɪɢɔɚəəɧɡ 

ɔɓɘɑəɑəɔɫɡ ɛɑɜɔɛɌəɖɜɑɌɞɔɣɑɝɖɔɡ ɝɖɚɛɗɑəɔɕ 

ɫɎɗɫɑɞɝɫ ɚɖɚəɣɌəɔɑ 4 əɑɐɑɗɔ ɓɌɍɚɗɑɎɌəɔɫ, 

ɖɚɞɚɜɌɫ ɏɚɎɚɜɔɞ ɚ ɓɌɎɑɜɤɑəɔɔ ɠɚɜɘɔɜɚɎɌ-

əɔɫ ɔɡ ɝɞɑəɚɖ. ȽɚɏɗɌɝəɚ ɛɑɜɑɝɘɚɞɜɑəəɚɕ Ȭɞ-

ɗɌəɞɝɖɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ, əɑɖɜɚɞɔɣɑɝɖɔɑ 

ɝɖɚɛɗɑəɔɫ, ɔɘɑəɚɎɌɎɤɔɑɝɫ ɐɚ 4 əɑɐɑɗɔ çɚɝɞ-

ɜɧɘɔè ð ȺȹȽ, ɛɚɝɗɑ ɐɌəəɚɕ ɚɞɝɑɣɖɔ əɚɝɫɞ 

əɌɓɎɌəɔɑ çɚɞɏɜɌəɔɣɑəəɧɡè ð Ⱥȹ [7]. ȴəɠɔɢɔ-

ɜɚɎɌəɔɑ ɝɖɚɛɗɑəɔɕ ɘɚɒɑɞ ɛɜɚɔɝɡɚɐɔɞɨ Ɏ ɗɪ-

ɍɟɪ ɠɌɓɟ, əɚ ɍɚɗɑɑ ɚɛɌɝəɧ ɔəɠɔɢɔɜɚɎɌəəɧɑ 

əɑɚɞɏɜɌəɔɣɑəəɧɑ ɚɝɖɚɛɗɑəɔɫ (ɝɑɛɞɔɣɑɝɖɔɑ 

ȺȹȽ), ɞɌɖ ɖɌɖ ɎɧɓɧɎɌɪɞ ɍɚɗɑɑ ɌɖɞɔɎəɧɕ ɝɔ-

ɝɞɑɘəɧɕ ɚɞɎɑɞ [8]. Ȭɝɑɛɞɔɣɑɝɖɔɑ ɝɖɚɛɗɑəɔɫ, 
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Рис. 6.  КТ с внутривенным контрастированием в панкреатическую фазу, аксиальная плос-

кость (a). МРТ, Т2-взвешенное изображение, аксиальная плоскость (б). 

Ɍ - ȻɌɢɔɑəɞ ɝ ɛɑɜɑəɑɝɑəəɧɘ Ɏ 2014 ɏɚɐɟ ɛɌəɖɜɑɚəɑɖɜɚɓɚɘ Ɏ ɌəɌɘəɑɓɑ. Ȯ ɝɞɜɟɖɞɟɜɑ ɡɎɚɝɞɌ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ ɚɛɜɑɐɑɗɫɑɞɝɫ ɒɔɐɖɚɝɞəɚɕ ɛɗɚɞəɚɝɞɔ (ɚɖɚɗɚ 7 HU) ɚɍɜɌɓɚɎɌəɔɑ (ɝɞɜɑɗɖɌ), ɜɌɓɘɑɜɚɘ ɐɚ 

73 ɘɘ, ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɝ əɑɝɖɚɗɨɖɚ əɑɣɑɞɖɔɘɔ, ɘɑɝɞɌɘɔ ɝɗɚɔɝɞɧɘɔ ɖɚəɞɟɜɌɘɔ. Ȯɧɛɚɗəɑəəɧɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɐɚɝɞɚɎɑɜəɚ ɔɝɖɗɪɣɔɗɔ əɌɗɔɣɔɑ ɛɗɚɞəɚɏɚ ɖɚɘɛɚəɑəɞɌ Ɏ ɝɞɜɟɖɞɟɜɑ ɝɖɚɛɗɑəɔɕ. 

ɍ - ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɒɔɐɖɚɝɞəɚɑ ɏɔɛɑɜɔəɞɑəɝɔɎəɚɑ ɝɖɚɛɗɑəɔɑ ɏɚɘɚɏɑəəɚɕ ɝɞɜɟɖɞɟɜɧ (ɝɞɜɑɗɖɌ). 

Fig. 6.  CT with intravenous contrast in the pancreatic phase, axial plane (a). MRI, T2-weighted im-

age, axial plane (b). 

a - A patient with a history of pancreatic necrosis in 2014. The performed studies reliably excluded the 

presence of a dense component in the structure of clusters. In the structure of the tail of the pancreas, a 

liquid density (about 7 HU) is determined by th e formation (arrow), up to 73 mm in size, of a rounded shape 

with somewhat fuzzy, sometimes layered contours.  

b - Liquid hyperintensive accumulation of homogeneous structure is visualized (arrow).  
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ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɞɜɑɍɟɪɞ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑ-

əɔɫ Ɏ ɚɝɞɜɚɕ ɠɌɓɑ, Ɏɑɐɟɞɝɫ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔ ɔ 

əɌɍɗɪɐɌɪɞɝɫ Ɏ ɐɔəɌɘɔɖɑ [7, 18, 21]. Ȼɜɔ əɑ-

ɫɝəɚɘ ɌəɌɘəɑɓɑ ɞɜɟɐəɚɝɞɔ Ɏ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɝ ɖɔɝɞɚɓəɧɘɔ ɚɍɜɌɓɚɎɌ-

əɔɫɘɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɜɌɓɜɑɤɌɪɞɝɫ 

ɛɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ȶȾ ɔ ȸȼȾ (ɜɔɝ. 6). 

ȶɜɚɘɑ ɎɧɫɎɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓ-

ɘɑəɑəɔɕ, ɎɌɒəɌ ɞɌɖɒɑ ɔɡ ɞɚɣəɌɫ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚəɖɜɑɞəɚɕ ɚɍɥɑ-

ɛɜɔəɫɞɚɕ ɞɑɜɘɔəɚɗɚɏɔɔ. Ƚ ɩɞɔɘ ɝɟɥɑɝɞɎɟɪɞ 

əɑɖɚɞɚɜɧɑ ɛɜɚɍɗɑɘɧ, ɞɌɖ ɖɌɖ ɐɚ ɝɔɡ ɛɚɜ ɝɚ-

ɡɜɌəɫɪɞɝɫ ɜɌɓəɚɣɞɑəɔɫ ɘɑɒɐɟ ɚɠɔɢɔɌɗɨəɧ-

ɘɔ ɚɞɑɣɑɝɞɎɑəəɧɘɔ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ɔ ɘɑɒ-

ɐɟəɌɜɚɐəɧɘɔ  ɝɞɌəɐɌɜɞɌɘɔ  ɛɚ  ɐɔɌɏəɚɝɞɔɖɑ  

ɚɝɞɜɚɏɚ ɛɌəɖɜɑɌɞɔɞɌ. ȾɌɖ, Ɏ ɖɗɔəɔɣɑɝɖɔɡ ɜɑ-

ɖɚɘɑəɐɌɢɔɫɡ ȼɚɝɝɔɕɝɖɚɏɚ ȺɍɥɑɝɞɎɌ Ɂɔɜɟɜ-

ɏɚɎ (ȼȺɁ) ɝɖɌɓɌəɚ, ɣɞɚ ɚɞɑɣəɧɕ ɛɌəɖɜɑɌɞɔɞ 

əɑ ɔɘɑɑɞ ɠɌɓɚɎɚɏɚ ɞɑɣɑəɔɫ, Ɏ ɚɞɗɔɣɔɑ ɚɞ 

ɛɌəɖɜɑɚəɑɖɜɚɓɌ [8]. Ȯ ɘɑɒɐɟəɌɜɚɐəɚɕ ɖɗɌɝ-

ɝɔɠɔɖɌɢɔɔ ȬɞɗɌəɞɧ 2012 ɠɌɓɚɎɚɑ ɞɑɣɑəɔɑ 

ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ əɌ Ɏɑɝɨ ɚɝɞɜɧɕ ɛɌəɖɜɑɌ-

ɞɔɞ, əɑɓɌɎɔɝɔɘɚ ɚɞ ɑɏɚ ɞɔɛɌ [7]. ȶ ɞɚɘɟ ɒɑ, 

ɝɌɘɔ ɠɌɓɧ Ɏɔɐɚɔɓɘɑəɑəɧ: 1 Ȭ ɠɌɓɌ Ɏ ɚɞɑɣɑ-

ɝɞɎɑəəɧɡ ɜɑɖɚɘɑəɐɌɢɔɫɡ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 1 

ɠɌɓɑ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȬɞɗɌəɞɧ, Ɍ 1 ȭ ɔ 2 

ɠɌɓɧ Ɏ ɚɞɑɣɑɝɞɎɑəəɧɡ ɜɑɖɚɘɑəɐɌɢɔɫɡ ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɞ 2 ɠɌɓɑ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȬɞɗɌə-
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Рис. 7.      КТ с внутривенным контрастированием, панкреатическая фаза (а,б), аксиальная 

плоскость.  

ȴəɠɔɢɔɜɚɎɌəəɚɑ əɑɖɜɚɞɔɣɑɝɖɚɑ ɝɖɚɛɗɑəɔɑ. ȻɌɢɔɑəɞ ɛɜɚɡɚɐɔɗ ɗɑɣɑəɔɑ ɛɚ ɛɚɎɚɐɟ ɛɌəɖɜɑɚəɑɖɜɚɓɌ Ɏ 

ɐɜɟɏɚɘ ɗɑɣɑɍəɚɘ ɟɣɜɑɒɐɑəɔɔ. Ȼɚɝɞɟɛɔɗ ɝ ɟɝɔɗɑəɔɑɘ ɍɚɗɑɕ Ɏ ɒɔɎɚɞɑ.  

Ɍ - 2 ɠɌɓɌ (8-ɫ əɑɐɑɗɫ ɓɌɍɚɗɑɎɌəɔɫ). ȳɌɍɜɪɤɔəəɚ, ɖɛɑɜɑɐɔ ɚɞ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɚɝɞɜɚɑ əɑɖɜɚɞɔɣɑɝɖɚɑ ɝɖɚɛɗɑəɔɑ ɖɜɟɛəɧɡ ɜɌɓɘɑɜɚɎ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ) ɝ əɑɚɐəɚɜɚɐəɧɘ ɝɚɐɑɜɒɔɘɧɘ ɓɌ 

ɝɣɑɞ ɖɚɘɛɚəɑəɞɌ ɒɔɐɖɚɝɞəɚɕ ɛɗɚɞəɚɝɞɔ (ɝɜɑɐəɫɫ ɝɞɜɑɗɖɌ) ɔ ɘəɚɒɑɝɞɎɑəəɧɡ ɛɟɓɧɜɨɖɚɎ ɏɌɓɌ (ɘɌɗɑəɨɖɔɑ 

ɝɞɜɑɗɖɔ). 

ɍ - 2 ɠɌɓɌ (9-ɫ əɑɐɑɗɫ ɓɌɍɚɗɑɎɌəɔɫ). Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɐɜɑəɔɜɚɎɌəɔɫ, Ɏ ɛɜɚɝɎɑɞɑ ɝɖɚɛɗɑəɔɫ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɐɜɑəɌɒ (ɘɌɗɑəɨɖɌɫ ɝɞɜɑɗɖɌ). ȺɞɘɑɣɌɑɞɝɫ ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ȺȹȽ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ) ɓɌ ɝɣɑɞ ɐɜɑəɔɜɚɎɌ-

əɔɫ ɒɔɐɖɚɕ ɣɌɝɞɔ ɝɖɚɛɗɑəɔɫ. 

Ɏ - 2 ɠɌɓɌ (14-ɫ əɑɐɑɗɫ ɓɌɍɚɗɑɎɌəɔɫ). Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɟɝɞɌəɚɎɖɔ ɢɔɝɞɚɏɌɝɞɜɚɝɞɚɘɧ 

(ɘɌɗɑəɨɖɌɫ ɝɞɜɑɗɖɌ). ȰɌɗɨəɑɕɤɑɑ ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɝɖɚɛɗɑəɔɫ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ) ɓɌ ɝɣɑɞ ɟɐɌɗɑəɔɫ 

ɛɗɚɞəɧɡ ɩɗɑɘɑəɞɚɎ ɛɚ ɤɔɜɚɖɚɘɟ ɛɜɚɝɎɑɞɟ ɝɞɚɘɧ. 

Fig. 7.   CT with intravenous contrast, pancreatic phase (a,b), axial plane. 

Infected necrotic cluster. The patient was treated for pancreatic necrosis in another medical institution. He 

was admitted with increased abdominal pain.  

a ð 2 phase (8th week of the disease). Retroperitoneal anterior to the pancreas,  an acute necrotic accumula-

tion of large sizes (large arrow) with heterogeneous contents is determined due to the component of liquid 

density (medium arrow) and multiple gas bubbles (small arrows).  

b ð 2 phase (9th week of the disease). Condition after dra inage, drainage is determined in the lumen of the 

cluster (small arrow). There is a decrease in the volume of OH C (large arrow) due to the drainage of the liquid 

part of the cluster.  

ɝ - 2 phase (14th week of the disease). Condition after additional insta llation of a cystogastrostomy (small 

arrow). Further reduction of the accumulation volume (large arrow) due to the removal of dense elements 

along the wide lumen of the stoma.  
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ɞɧ. ȸəɚɏɚ ɎɚɛɜɚɝɚɎ ɎɧɓɧɎɌɪɞ ɔ ɚɝɚɍɑəəɚɝɞɔ 

ɞɑɜɘɔəɚɗɚɏɔɔ. ȹɌɛɜɔɘɑɜ, Ɏ ɚɞɑɣɑɝɞɎɑəəɧɡ 

ɜɑɖɚɘɑəɐɌɢɔɫɡ ɞɑɜɘɔəɚɘ çɛɝɑɎɐɚɖɔɝɞɌè ɚɍɚ-

ɓəɌɣɌɑɞɝɫ ɚɞɏɜɌəɔɣɑəəɚɑ ɖɌɛɝɟɗɚɕ ɝɖɚɛɗɑəɔɑ 

ɒɔɐɖɚɝɞɔ (ɝ ɝɑɖɎɑɝɞɜɌɘɔ ɔɗɔ ɍɑɓ) Ɏ ɜɑɓɟɗɨɞɌ-

ɞɑ ɛɑɜɑəɑɝɑəəɚɏɚ ɛɌəɖɜɑɚəɑɖɜɚɓɌ [8, 22, 23]. 

ɉɞɚ ɛɜɚɞɔɎɚɜɑɣɔɞ ɘɑɒɐɟəɌɜɚɐəɚɕ ɖɗɌɝɝɔ-

ɠɔɖɌɢɔɔ, ɏɐɑ ɛɝɑɎɐɚɖɔɝɞɌ ɫɎɗɫɑɞɝɫ ɝɗɑɐ-

ɝɞɎɔɑɘ ɚɞɑɣəɚɏɚ ɛɌəɖɜɑɌɞɔɞɌ, ɗɔɍɚ ɝɎɫɓɔ 

ɝɖɚɛɗɑəɔɫ ɝ ɛɜɚɞɚɖɚɘ ɍɑɓ ɛɜɔɓəɌɖɚɎ əɑɖɜɚɓɌ 

ɞɖɌəɑɕ. ȶ ɞɚɘɟ ɒɑ, ɑɝɗɔ ɐɚɛɟɝɞɔɞɨ əɌɗɔɣɔɑ 

ɝɑɖɎɑɝɞɜɚɎ Ɏ ɛɜɚɝɎɑɞɑ ɛɝɑɎɐɚɖɔɝɞɧ ɔ ɑɑ 

ɛɚɝɞəɑɖɜɚɞɔɣɑɝɖɔɕ ɏɑəɑɓ, ɞɚ əɑ ɝɚɎɝɑɘ ɫɝəɚ, 

Ɏ ɣɑɘ ɝɚɝɞɚɔɞ ɚɞɗɔɣɔɑ ɚɞ ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ Ɏ 

ɩɞɔɡ ɒɑ ɜɑɖɚɘɑəɐɌɢɔɫɡ ɞɑɜɘɔəɌ çɚɞɏɜɌəɔ-

ɣɑəəɧɕ əɑɖɜɚɓè  (ɜɔɝ. 3, 4, 5).  Ȯ  ɌɖɞɟɌɗɨəɧɡ  

ɚɞɑɣɑɝɞɎɑəəɧɡ ɜɑɖɚɘɑəɐɌɢɔɫɡ ɞɌɖɒɑ ɟɛɚ-

ɞɜɑɍɗɫɪɞɝɫ ɞɑɜɘɔəɧ ɔɓ ɖɗɌɝɝɔɠɔɖɌɢɔɔ Ȭɞ-

ɗɌəɞɧ ɛɜɚɤɗɚɕ Ɏɑɜɝɔɔ 1992 ɏɚɐɌ ɞɌɖɔɑ, ɖɌɖ: 

Ɍɍɝɢɑɝɝ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (ɔəɠɔɢɔɜɚ-

ɎɌəəɌɫ ɛɝɑɎɐɚɖɔɝɞɌ) ð ɝɔəɚəɔɘ ɚɞɏɜɌəɔɣɑə-

əɚɏɚ ɔəɠɔɢɔɜɚɎɌəəɚɏɚ əɑɖɜɚɓɌ ɛɌɜɑəɡɔɘɧ 

(ɝɚɏɗɌɝəɚ ɛɑɜɑɝɘɚɞɜɑəəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɚɞ 

2012 ɏɚɐɌ), ɏəɚɕəɚ-əɑɖɜɚɞɔɣɑɝɖɔɕ ɛɌɜɌɛɌə-

ɖɜɑɌɞɔɞ ð ɝɔəɚəɔɘ ɔəɠɔɢɔɜɚɎɌəəɚɏɚ ɚɝɞɜɚ-

ɏɚ əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɝɖɚɛɗɑəɔɫ Ɏ ɝɞɜɟɖɞɟɜɑ ɛɑ-

ɜɔɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɔ [23]. Ⱥɞɐɑɗɨəɚ 

ɡɚɣɑɞɝɫ Ɏɧɐɑɗɔɞɨ ɞɑɜɘɔə çɛɑɜɔɛɌəɖɜɑɌɞɔɣɑ-

ɝɖɔɕ ɔəɠɔɗɨɞɜɌɞè, ɖɚɞɚɜɧɕ ɚɞɝɟɞɝɞɎɟɑɞ Ɏ 

ɚɍɑɔɡ ɜɑɎɔɓɔɫɡ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȬɞɗɌəɞɧ, əɚ 

ɚɞɑɣɑɝɞɎɑəəɧɘɔ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ɚɛɜɑɐɑɗɫ-

ɑɞɝɫ ɖɌɖ ɩɖɝɝɟɐɌɞɔɎəɚ-ɛɜɚɗɔɠɑɜɌɞɔɎəɧɕ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ Ɏ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɑ ɔ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɫɡ, ɖɚɞɚɜɧɕ 

 

Рис. 8 а (Fig. 8 а) 

 

Рис. 8 б (Fig. 8 b) 

 

Рис. 8 в (Fig. 8 с) 

Рис. 8. КТ с внутривенным контрастированием, панкреатическая фаза, аксиальная плоскость 

(а,б) и косая реконструкция (в).  

ȻɌəɖɜɑɚəɑɖɜɚɓ Ɏ ɚɍɗɌɝɞɔ ɏɚɗɚɎɖɔ. 1 Ȭ ɠɌɓɌ (3 ɝɟɞɖɔ ɓɌɍɚɗɑɎɌəɔɫ). Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɝɞɑəɞɔɜɚɎɌəɔɫ ɏɗɌɎ-

əɚɏɚ ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɌ.  

Ɍ - Ɏ ɝɞɜɟɖɞɟɜɑ ɛɑɜɔɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɚɝɞɜɧɑ əɑɖɜɚɞɔɣɑɝɖɔɑ ɝɖɚɛɗɑəɔɫ ɝ 

əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ). ȽɞɜɟɖɞɟɜɌ ɛɌɜɑəɡɔɘɧ ɒɑɗɑɓɧ Ɏ ɚɍɗɌɝɞɔ ɞɑɗɌ ɔ ɡɎɚɝɞɌ ɚɐəɚ-

ɜɚɐəɌ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ).  

ɍ - ɏɚɗɚɎɖɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɠɜɌɏɘɑəɞɌɜəɚ ɓɌ ɝɣɑɞ ɟɣɌɝɞɖɚɎ ɠɚɜɘɔɜɟɪɥɑɏɚɝɫ 

əɑɖɜɚɓɌ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ), Ɏ ɛɜɚɝɎɑɞɑ ɏɗɌɎəɚɏɚ ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɌ ɟɝɞɌəɚɎɗɑə ɝɞɑəɞ (ɍɚɗɨɤɌɫ 

ɝɞɜɑɗɖɌ). 

Ɏ - ɝɞɑəɞ Ɏ ɛɜɚɝɎɑɞɑ ȯȻȻ (ɝɞɜɑɗɖɌ) ɟɝɞɌəɚɎɗɑə əɌ ɟɜɚɎəɑ ɏɚɗɚɎɖɔ ɔ ɣɌɝɞɔɣəɚ ɞɑɗɌ ɒɑɗɑɓɧ. 

Fig. 8.   CT with intravenous contrast, pancreatic phase, axial plane (a,b) and oblique reconstruction 

(c). 

Pancreatic necrosis in the head area. Phase 1A (day 3 of the disease). The condition after stenting of the main 

pancreatic duct.  

a ð in the structure of peripancreatic fiber, there are widespread acute necrotic clusters with indistinct con-

tours (small arrows). The structure of the gland parenchyma in the area of the body and tail is homogeneous 

(large arrow).  

b ð the head of the pancreas is visualized fragmentally due to areas of emerging necrosis (small  arrows), a stent 

is installed in the lumen of the main pancreatic duct (large arrow).  

c - The stent in the lumen of the GLP (arrow) is installed at the level of the head and partially the body of the 

gland.  
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ɠɚɜɘɔɜɟɑɞɝɫ Ɏ 1 ȭ ɠɌɓɟ ɛɌəɖɜɑɚəɑɖɜɚɓɌ ɔ 

ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɚɝɞɜɧɘ ɝɖɚɛɗɑəɔɑɘ ɒɔɐɖɚ-

ɝɞɔ (ɝ ɛɌəɖɜɑɚəɑɖɜɚɓɚɘ ɔɗɔ ɍɑɓ ɛɌəɖɜɑɚ-

əɑɖɜɚɓɌ) ɔ əɑ ɔɘɑɪɥɔɕ ɝɞɑəɚɖ. ȴɓ ɚɛɜɑɐɑɗɑ-

əɔɫ ɚɝɞɌɑɞɝɫ əɑɫɝəɧɘ, ɚɓəɌɣɌɑɞ ɗɔ ɐɌəəɧɕ 

ɞɑɜɘɔə əɑɐɔɠɠɑɜɑəɢɔɜɟɑɘɚɑ ɛɑɜɔɛɌəɖɜɑɌ-

ɞɔɣɑɝɖɚɑ ɝɖɚɛɗɑəɔɑ ȺȻȲȽ/ȺȹȽ (ɞɚɏɐɌ ɛɚ-

ɣɑɘɟ ɚə ɠɚɜɘɔɜɟɑɞɝɫ ɞɚɗɨɖɚ Ɏ 1 ȭ ɠɌɓɟ, ɖɚ-

ɏɐɌ ɎɧɤɑɚɛɔɝɌəəɧɑ ɝɖɚɛɗɑəɔɫ ɟɒɑ ɝɟɥɑ-

ɝɞɎɟɪɞ ɝ əɌɣɌɗɌ 1 Ȭ ɠɌɓɧ) ɔɗɔ ɩɞɚ ɜɑɓɟɗɨɞɌɞ 

ɩɎɚɗɪɢɔɚəəɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ ɝɟɥɑɝɞɎɟɪ-

ɥɔɡ ȺȻȲȽ/ȺȹȽ Ɏ 1 ȭ ɠɌɓɑ (ɞɚɏɐɌ əɑ ɫɝəɚ 

ɣɞɚ ɚə ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ).  

ȹɑɝɘɚɞɜɫ əɌ ɝɟɥɑɝɞɎɟɪɥɔɑ ɜɌɓəɚɏɗɌ-

ɝɔɫ, ɞɑɝəɚɑ ɝɚɞɜɟɐəɔɣɑɝɞɎɚ ɎɜɌɣɑɕ ɐɔɌɏəɚ-

ɝɞɚɎ ɔ ɎɜɌɣɑɕ ɖɗɔəɔɣɑɝɖɔɡ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ, 

Ɏ ɣɌɝɞəɚɝɞɔ, ɡɔɜɟɜɏɚɎ, Ɏ ɛɜɌɖɞɔɣɑɝɖɚɕ ɐɑɫ-

ɞɑɗɨəɚɝɞɔ ɛɚɘɚɏɌɑɞ Ɏɧɝɞɜɚɔɞɨ ɩɠɠɑɖɞɔɎəɟɪ 

ɔ ɚɛɑɜɌɞɔɎəɟɪ ɝɔɝɞɑɘɟ ɛɚɘɚɥɔ ɛɌɢɔɑəɞɌɘ ɝ 

ɐɌəəɧɘ ɓɌɍɚɗɑɎɌəɔɑɘ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȻɜɚɔɓɎɑɐɬəəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ ɛɚɐ-

ɞɎɑɜɐɔɗ Ɏɧɝɚɖɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɐɑɝɞɜɟɖ-

ɞɔɎəɚɏɚ ɛɌəɖɜɑɌɞɔɞɌ, ɎɧɫɎɗɫɪɥɑɕ ɓɚəɧ 

əɑɖɜɚɓɌ Ɏ ɛɌɜɑəɡɔɘɑ ɝ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ 

91% (ɛɜɔ Ɏɧɛɚɗəɑəɔɔ Ɏ ɜɑɖɚɘɑəɐɟɑɘɧɑ ɝɜɚ-

ɖɔ: əɑ ɜɌəɑɑ, ɣɑɘ ɣɑɜɑɓ 72 ɣɌɝɌ ɚɞ əɌɣɌɗɌ ɓɌ-

ɍɚɗɑɎɌəɔɫ), ɝɖɚɛɗɑəɔɫ Ɏ ɝɞɜɟɖɞɟɜɑ ɛɑɜɔɛɌə-

ɖɜɑɌɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɔ Ɏ 100% ɝɗɟɣɌɑɎ, ɐɚ-

ɛɚɗəɔɞɑɗɨəɚ ɚɛɜɑɐɑɗɫɫ ɗɚɖɌɗɔɓɌɢɔɪ ɔ ɖɚə-

ɠɔɏɟɜɌɢɔɪ əɑɖɜɚɓɌ ɛɌɜɑəɡɔɘɧ, ɛɜɔɓəɌɖɔ 

ɚɞɏɜɌəɔɣɑəɔɫ ɔ ɔəɠɔɢɔɜɚɎɌəɔɫ ɝɖɚɛɗɑəɔɕ, 

Ɍ ɞɌɖɒɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɕ ɝɘɑɒəɧɡ 

ɚɜɏɌəɚɎ. Ȱɚɛɚɗəɫɫ ɐɌəəɧɑ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ ɔɏɜɌɑɞ ɜɑɤɌɪɥɟɪ ɜɚɗɨ Ɏ ɟɞɚɣəɑəɔɔ 

əɌɗɔɣɔɫ ɝɑɖɎɑɝɞɜɚɎ Ɏ ɝɞɜɟɖɞɟɜɑ ɛɑɜɔɛɌə-

ɖɜɑɌɞɔɣɑɝɖɔɡ ɝɖɚɛɗɑəɔɕ (ɎɧɫɎɗɫɗɔɝɨ Ɏ 50% 

ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ɟ 75% ɛɌɢɔɑəɞɚɎ, 

ɟ ɖɚɞɚɜɧɡ ɛɜɔ ȶȾ ɚəɔ ɍɧɗɔ əɑ Ɏɔɐəɧ) ɔ ɍɚ-

ɗɑɑ ɣɑɞɖɚɏɚ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȶȾ ɚɛɜɑɐɑɗɑəɔɫ 

ɝɎɫɓɔ ɝɖɚɛɗɑəɔɫ ɝ ɏɗɌɎəɧɘ ɛɌəɖɜɑɌɞɔɣɑɝɖɔɘ 

ɛɜɚɞɚɖɚɘ (Ɏ 20% ɔɝɝɗɑɐɚɎɌəɔɕ). ȰɌəəɧɕ 

ɛɚɐɡɚɐ ɛɚɘɚɏɌɑɞ ɛɚɐɜɚɍəɚ ɔ ɛɚɗəɚ ɡɌɜɌɖɞɑ-

ɜɔɓɚɎɌɞɨ ɔɓɘɑəɑəɔɫ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ 

ɛɜɔ ɛɌəɖɜɑɚəɑɖɜɚɓɑ, ɑɏɚ ɘɑɝɞəɧɑ ɚɝɗɚɒəɑ-

əɔɫ, ɔɡ ɗɚɖɌɗɔɓɌɢɔɪ ɔ ɝɞɜɟɖɞɟɜɟ, ɐɌɎɌɫ əɑ-

ɚɍɡɚɐɔɘɟɪ ɔəɠɚɜɘɌɢɔɪ ɐɗɫ ɛɜɔəɫɞɔɫ ɜɑ-

ɤɑəɔɫ ɚ ɡɌɜɌɖɞɑɜɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ. ȽɟɥɑɝɞɎɟɪɥɔɑ ɜɌɓəɚɏɗɌɝɔɫ ɘɑɒɐɟ ɚɞɑ-

ɣɑɝɞɎɑəəɧɘɔ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ɔ ɘɑɒɐɟəɌ-

ɜɚɐəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ ɚɝɞɜɚɏɚ ɛɌəɖɜɑɌɞɔ-

ɞɌ ɝɚɓɐɌɪɞ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɞɜɟɐəɚɝɞɔ Ɏɚ 

ɎɓɌɔɘɚɐɑɕɝɞɎɔɔ ɎɜɌɣɑɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 
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ВОЗМОЖНОСТИ РЕНТГЕНПЛАНИМЕТРИИ В ДИАГНОСТИКЕ И ПРОГНОЗЕ ИСХОДА 

ОБСТРУКТИВНЫХ УРОПАТИЙ У ДЕТЕЙ 

 

Мавлянов Фарход1, Каримов Зафар2, Мавлянов Шавкат1,  

Янова Эльвира2, Мардиева Гульшод2, Широв Бобур2 
 

1 - ȽɌɘɌɜɖɌəɐɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔəɝɞɔɞɟɞ. ȶɌɠɑɐɜɌ ɐɑɞɝɖɚɕ ɡɔɜɟɜɏɔɔ ʈ2. ɏ. ȽɌɘɌɜɖɌəɐ, ȿɓɍɑɖɔɝɞɌə. 

2 - ȽɌɘɌɜɖɌəɐɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔəɝɞɔɞɟɞ. ȶɌɠɑɐɜɌ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɞɑɜɌɛɔɔ.  

ɏ. ȽɌɘɌɜɖɌəɐ, ȿɓɍɑɖɔɝɞɌə. 

 

ɜɌɍɚɞɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑ-

əɔɫ 379 ɐɑɞɑɕ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 2-ɡ ɘɑɝɫɢɑɎ ɐɚ 15 ɗɑɞ ɝ Ɏɜɚɒɐɑəəɧɘɔ ɚɍɝɞɜɟɖɞɔɎəɧɘɔ 

ɟɜɚɛɌɞɔɫɘɔ. ȴəɠɚɜɘɌɞɔɎəɧɘɔ ɘɑɞɚɐɌɘɔ ɘɌɞɑɘɌɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɐɑɞɑɕ ɝ ɚɍɝɞɜɟɖɞɔɎəɧɘɔ ɟɜɚɛɌɞɔɫɘɔ (Ⱥȿ) ɚɢɑəɑəɚ ɝɚɝɞɚɫəɔɑ ɟɜɚ-

ɐɔəɌɘɔɖɔ Ɏɑɜɡəɔɡ ɘɚɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ ɔ ɠɟəɖɢɔɔ ɛɚɣɑɖ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȿɗɟɣɤɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɚɍɝɞɜɟɖɞɔɎəɧɡ ɟɜɚɛɌɞɔɕ ɝ ɛɚɘɚɥɨɪ ɛɜɔɘɑəɑəɔɫ ɛɜɚɏɜɌɘɘɧ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑ-

ɛɑəɔ ɌəɌɞɚɘɚ-ɠɟəɖɢɔɚəɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɛɚɣɑɖ ɔ ɘɚɣɑɞɚɣəɔɖɚɎ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȼɑəɞɏɑəɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɟ 379 

ɍɚɗɨəɧɡ, ɔɓ əɔɡ 249 ɛɌɢɔɑəɞɚɎ ð ɝ Ɏɜɚɒɐɑəəɧɘ ɏɔɐɜɚəɑɠɜɚɓɚɘ (141 ɐɚ ɚɛɑɜɌɢɔɔ ɔ 108 ɛɚɝɗɑ 

ɚɛɑɜɌɢɔɔ). ȿ 130 ɐɑɞɑɕ ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə Ɏɜɚɒɐɑəəɧɕ ɟɜɑɞɑɜɚɏɔɐɜɚəɑɠɜɚɓ (74 ɐɚ ɚɛɑɜɌɢɔɔ 

ɔ 56 ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ). ȸɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɑɐɑəɧ ɟ 118 ɐɑɞɑɕ (72 ɔ 46 ɍɚɗɨəɧɡ 

ɝ Ɏɜɚɒɐɑəəɧɘ ɟɜɑɞɑɜɚɏɔɐɜɚəɑɠɜɚɓɚɘ). 

ȼɑɓɟɗɨɞɌɞɧ. ȿ ɐɑɞɑɕ ɝ Ɏɜɚɒɐɑəəɧɘ ɏɔɐɜɚəɑɠɜɚɓɚɘ ɔ ɟɜɑɞɑɜɚɏɔɐɜɚəɑɠɜɚɓɚɘ I ɝɞɑɛɑəɔ 

ɚɍɝɞɜɟɖɢɔɔ ɐɚɝɞɚɎɑɜəɧɡ ɜɌɓɗɔɣɔɕ ɐɌəəɧɡ ɜɑəɞɏɑəɛɗɌəɔɘɑɞɜɔɔ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ əɚɜɘɌɞɔɎəɧ-

ɘɔ, əɑ ɎɧɫɎɗɑəɚ. Ȼɜɔ II ɝɞɑɛɑəɔ ɝɑɏɘɑəɞɌɜəɌɫ ɔ ɠɜɌɏɘɑəɞɌɜəɌɫ ɏɔɛɚɛɗɌɓɔɫ ɘɧɤɑɣəɚɕ ɚɍɚɗɚɣ-

ɖɔ ɘɚɣɑɞɚɣəɔɖɌ ɝ ɐɑɓɚɜɔɑəɞɌɢɔɑɕ ɘɧɤɑɣəɧɡ ɛɟɣɖɚɎ ɛɜɔɎɑɗɌ ɖ ɐɚɝɞɚɎɑɜəɚɘɟ ɟɎɑɗɔɣɑəɔɪ ɓəɌ-

ɣɑəɔɕ RMO ɔ VMO ɜÒ0,01 ɔ ɜÒ0,001 ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ əɚɜɘɚɕ. ɀɟəɖɢɔɚəɌɗɨəɚɑ 

ɝɚɝɞɚɫəɔɑ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ ɓəɌɣɔɞɑɗɨəɚ əɑ ɝɞɜɌɐɌɑɞ, ɩɞɚ ɛɚɐɞɎɑɜɐɔɗɚɝɨ ɚɞɝɟɞɝɞɎɔɑɘ ɐɚɎɑ-

ɜɔɞɑɗɨəɧɡ ɚɞɗɔɣɔɕ ɜɑəɞɏɑəɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɡ (ȼȶȴ, Ȼȴ) ɛɚɖɌɓɌɞɑɗɑɕ ɝ əɚɜɘɌɞɔɎəɧɘɔ ɐɌəəɧ-

ɘɔ. Ȼɜɔ III ɝɞɑɛɑəɔ ɚɍɝɞɜɟɖɢɔɔ ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɕ ɝɖɗɑɜɚɓ ɔ Ɍɞɜɚɠɔɫ ɝɞɑəɚɖ Ɏɑɜɡəɔɡ ɘɚɣɑɎɧ-

Ɏɚɐɫɥɔɡ ɛɟɞɑɕ ɛɜɔɎɑɗɔ ɖ ɐɚɝɞɚɎɑɜəɚɘɟ ɟɎɑɗɔɣɑəɔɪ ɜɑəɚɖɚɜɞɔɖɌɗɨəɚɏɚ ɔəɐɑɖɝɌ ɔ ɚɍɦɑɘɌ ɚɍ-

ɝɞɜɟɖɞɔɎəɚ ɔɓɘɑəɑəəɚɏɚ ɘɚɣɑɞɚɣəɔɖɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ əɚɜɘɌɞɔɎəɧɘɔ ɐɌəəɧɘɔ ɔ ɛɚɖɌɓɌɞɑɗɫɘɔ 

ɐɑɞɑɕ ɝɚ II ɝɞɑɛɑəɨɪ ɚɍɝɞɜɟɖɢɔɔ. ȼɌɓɎɔɞɔɑ ɜɟɍɢɑɎɌəɔɫ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ ɎɧɜɌɓɔɗɚɝɨ Ɏ ɝɟɥɑ-

ɝɞɎɑəəɚɘ ɟɘɑəɨɤɑəɔɔ ɛɌɜɑəɡɔɘɌɞɚɓəɚɏɚ ɔəɐɑɖɝɌ əɌ ɩɖɝɖɜɑɞɚɜəɧɡ ɟɜɚɏɜɌɘɘɌɡ (ɜÒ0,01).  

ȳɌɖɗɪɣɑəɔɑ. Ȱɗɫ ɛɜɑɐɟɛɜɑɒɐɑəɔɫ ɜɌɓɎɔɞɔɫ əɑɠɜɚɝɖɗɑɜɚɓɌ ɔ ɡɜɚəɔɣɑɝɖɚɕ ɛɚɣɑɣəɚɕ əɑ-

ɐɚɝɞɌɞɚɣəɚɝɞɔ, Ɍ ɞɌɖɒɑ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ, ɜɑəɞɏɑəɛɗɌəɔɘɑɞɜɔɫ ɝ ɟɣɑɞɚɘ 

ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɚɣɑɖ ɔ ɘɚɣɑɞɚɣəɔɖɚɎ ɝɛɚɝɚɍɝɞɎɟɑɞ ɟɗɟɣɤɑəɔɪ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɚɍɝɞɜɟɖɞɔɎəɧɡ ɟɜɚɛɌɞɔɕ ɟ ɐɑɞɑɕ. 
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POSSIBILITIES OF X-RAY PLANIMETRY IN THE DIAGNOSTICS AND PREDICTION OF THE 

OUTCOME OF OBSTRUCTIVE UROPATHIES IN CHILDREN 

 

Farhod Mavlyanov1, Zafar Karimov2, Shavkat Mavlyanov1, Elvira Yanova2,  

Gulshod Mardiyeva2, Bobur Shirov2 

 
1 - Samarkand State Medical Institute, Department of Pediatric Surgery No. 2.  

2 - Samarkand State Medical Institute, Department of Radiation Diagnostics and Therapy. Samarka nd, Uzbekistan.  

 

he article presents the results of a retrospective study of the diagnosis and treatment of 379 

children aged 2 months to 15 years with diagnosed congenital obstructive uropathy. The 

state of urodynamics of the upper urinary tract and kid ney function was assessed by In-

formative methods of mathematical analysis of X -ray examination of children with obstruc-

tive uropathy (OU).  

Purpose.  To improve the diagnostic information content of X -ray diagnostics in case of ob-

structive uropathy by using the program to determine the degree of anatomical and functional 

changes in the kidneys and ureters.  

Material and methods.  X-ray studies were carried out in 379 patients. Of these 249 patients 

had congenital hydronephrosis (141 before surgery and 108 afte r surgery). Congenital ureterohydro-

nephrosis were diagnosed in 130 children (74 before surgery and 56 after surgery). Morphological 

studies were carried out in 118 children (72 patients with congenital hydronephrosis and 46 patients 

with congenital uretero hydronephrosis).  

Results.  There was no significant difference in X -ray planimetry data of the healthy children 

compared with diagnosed congenital hydronephrosis and ureterohydronephrosis of the 1st degree of 

obstruction. At the 2nd degree of obstruction se gmental and fragmentary hypoplasia of the muscular 

membrane of the ureter with disorientation of the muscle bundles led to a significant increase in the 

values of RMO and VMO pÒ0.01 and pÒ0.001, respectively, compared with the normal ones. The 

functional s tate of the renal parenchyma does not suffer significantly, this was confirmed by the ab-

sence of confidence differences in X -ray planimetric (RCT, PI) parameters with normative data. At the 

3rd degree of obstruction progressive sclerosis and atrophy of the  walls of the upper urinary tract led 

to a significant increase in the renocortical index and the volume of the obstructive ureter compared 

with the normative data and indicators of children with 2nd degree of obstruction. The development 

of scarring of th e kidney parenchyma resulted in a significant decrease in the parenchymal index on 

excretory urogramms (pÒ0.01). 

Conclusion.  X-ray planimetry plays an important role into the assessment of the functional 

state of the kidneys and ureters, improves the diagn osis of obstructive uropathy in children for pre-

vention the development of nephrosclerosis and chronic renal failure, as well as to predict the course 

of the disease.  
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ɍɝɞɜɟɖɞɔɎəɧɑ ɟɜɚɛɌɞɔɔ (Ⱥȿ) ɓɌəɔ-

ɘɌɪɞ Ɏɑɐɟɥɑɑ ɘɑɝɞɚ ɛɚ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ ɝɜɑɐɔ Ɏɝɑɡ ɓɌɍɚɗɑɎɌ-

əɔɕ ɘɚɣɑɎɚɕ ɝɔɝɞɑɘɧ ɟ ɐɑɞɑɕ ɔ 

ɝɚɝɞɌɎɗɫɪɞ 40% Ɏ ɖɌɣɑɝɞɎɑ ɛɜɔɣɔə 

ɡɜɚəɔɣɑɝɖɚɕ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ [11]. 

Ⱥɍɥɑɛɜɔəɫɞɧɘɔ ɘɑɞɚɐɌɘɔ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɘɚɣɑɎɧɡ ɛɟɞɑɕ ɟ ɐɑɞɑɕ ɝ ɚɍɝɞɜɟɖɞɔɎəɧɘɔ 

ɟɜɚɛɌɞɔɫɘɔ ɫɎɗɫɪɞɝɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɛɚɣɑɖ ɔ ɘɚɣɑɎɧɡ ɛɟɞɑɕ, ɩɖɝɖɜɑɞɚɜ-

əɌɫ ɟɜɚɏɜɌɠɔɫ ɔ ɐɔəɌɘɔɣɑɝɖɌɫ əɑɠɜɚɝɢɔə-

ɞɔɏɜɌɠɔɫ [7, 9].  

ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ 

ɚɢɑəɖɑ ɜɑɓɟɗɨɞɌɞɚɎ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖ-

ɢɔɔ Ɏɜɚɒɐɑəəɧɡ ɚɍɝɞɜɟɖɞɔɎəɧɡ ɓɌɍɚɗɑɎɌ-

əɔɕ ɘɚɣɑɎɚɕ ɝɔɝɞɑɘɧ ɟ ɐɑɞɑɕ əɌɔɍɚɗɑɑ ɔə-

ɠɚɜɘɌɞɔɎəɧɘɔ ɫɎɗɫɑɞɝɫ ɩɖɝɖɜɑɞɚɜəɌɫ ɟɜɚ-

ɏɜɌɠɔɫ ɔ ɘɔɖɢɔɚəəɌɫ ɢɔɝɞɚɏɜɌɠɔɫ, Ɏ ɞɚ 

Ɏɜɑɘɫ ɖɌɖ ɐɜɟɏɔɑ ɘɑɞɚɐɧ ɔɘɑɪɞ ɎɝɛɚɘɚɏɌ-

ɞɑɗɨəɚɑ ɓəɌɣɑəɔɑ [6, 8, 10]. Ⱥɝɚɍɚɑ ɓəɌɣɑəɔɑ 

ɛɜɔɚɍɜɑɞɌɪɞ Ɏɚɛɜɚɝɧ ɚɛɜɑɐɑɗɑəɔɫ ɝɟɥɑ-

ɝɞɎɑəəɧɡ ɠɌɖɞɚɜɚɎ ɛɜɚɏəɚɓɌ ɜɑɓɟɗɨɞɌɞɚɎ 

ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ Ɏɜɚɒɐɑəəɧɡ ɚɍɝɞɜɟɖ-

ɞɔɎəɧɡ ɟɜɚɛɌɞɔɕ, ɛɚɓɎɚɗɫɪɥɔɡ ɠɚɜɘɔɜɚɎɌ-

əɔɑ əɌ ɩɞɚɕ ɚɝəɚɎɑ ɏɜɟɛɛ ɜɔɝɖɌ [2].  

Ȼɜɚɍɗɑɘɧ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ Ɍɐɑɖ-

ɎɌɞəɚɏɚ ɗɑɣɑəɔɫ ɟɖɌɓɌəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɘɚ-

ɣɑɎɚɕ ɝɔɝɞɑɘɧ ɟ ɐɑɞɑɕ ɔ əɌ ɝɑɏɚɐəɫɤəɔɕ 

ɐɑəɨ ɚɝɞɌɪɞɝɫ Ɏ ɣɔɝɗɑ əɑɜɑɤɑəəɧɡ ɓɌɐɌɣ 

ɐɑɞɝɖɚɕ ɡɔɜɟɜɏɔɔ. Ⱦɜɑɍɟɑɞɝɫ ɜɌɓɜɌɍɚɞɖɌ ɚɍɦ-

ɑɖɞɔɎəɧɡ ɖɜɔɞɑɜɔɑɎ ɚɛɜɑɐɑɗɑəɔɫ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɕ ɚɍɜɌɞɔɘɚɝɞɔ ɚɍɝɞɜɟɖɞɔɎəɚɕ 

ɞɜɌəɝɠɚɜɘɌɢɔɔ ɘɚɣɑɎɚɕ ɝɔɝɞɑɘɧ. ȹɑɚɍɡɚ-

ɐɔɘɌ ɚɢɑəɖɌ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɡɔɜɟɜɏɔɣɑɝɖɔɡ 

ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɚɏəɚɓɔ-

ɜɚɎɌəəɚɏɚ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑ-

ɏɚ ɛɚɜɌɒɑəɔɫ ɛɚɣɑɖ ɟ ɐɑɞɑɕ ɝ ɚɍɝɞɜɟɖɞɔɎ-

əɧɘɔ ɟɜɚɛɌɞɔɫɘɔ [3, 4, 5]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȿɗɟɣɤɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌ-

ɞɔɎəɚɝɞɨ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɚɍɝɞɜɟɖɞɔɎəɧɡ ɟɜɚɛɌɞɔɕ ɝ ɛɚɘɚɥɨɪ ɛɜɔɘɑ-

əɑəɔɫ ɛɜɚɏɜɌɘɘɧ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑɛɑəɔ 

ɌəɌɞɚɘɚ-ɠɟəɖɢɔɚəɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɛɚɣɑɖ 

ɔ ɘɚɣɑɞɚɣəɔɖɚɎ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȻɜɚɎɑɐɑəɚ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ 379 

ɐɑɞɑɕ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 2-ɡ ɘɑɝɫɢɑɎ ɐɚ 15 ɗɑɞ ɝ 

Ɏɜɚɒɐɑəəɧɘɔ ɚɍɝɞɜɟɖɞɔɎəɧɘɔ ɟɜɚɛɌɞɔɫɘɔ. 

Ȱɑɞɔ əɌɡɚɐɔɗɔɝɨ əɌ ɝɞɌɢɔɚəɌɜəɚɘ ɗɑɣɑəɔɔ Ɏ 

ȽɌɘɌɜɖɌəɐɝɖɚɘ ɚɍɗɌɝɞəɚɘ ɐɑɞɝɖɚɘ ɘɑɐɔ-

ɢɔəɝɖɚɘ ɢɑəɞɜɑ (ȼɑɝɛɟɍɗɔɖɌ ȿɓɍɑɖɔɝɞɌə).  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚ-

Ɏɑɐɑəɚ əɌ ɌɛɛɌɜɌɞɌɡ KXO-50F Model TYPE 

BXB -0324CS=4 (Toshiba) ɔ Shimadzu 

FlexaVisio 2016 Model Shimadzu 0.6/1. Ⱥɍ-

ɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ Ɏ ɝɑɍɫ ɩɖɝɖɜɑɞɚɜəɟɪ 

ɟɜɚɏɜɌɠɔɪ, ɛɜɚɝɞɟɪ ɔ ɘɔɖɢɔɚəəɟɪ ɢɔɝɞɚ-

ɏɜɌɠɔɪ. 

ȼɑəɞɏɑəɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ Ɏɝɑɘ ɛɜɑɐɝɞɌɎɗɑəəɧɘ 

ɍɚɗɨəɧɘ. ȴɓ əɔɡ 249 ɛɌɢɔɑəɞɚɎ ɍɧɗɚ ɝ 

Ɏɜɚɒɐɑəəɧɘ ɏɔɐɜɚəɑɠɜɚɓɚɘ (141 ɐɚ ɚɛɑɜɌ-

ɢɔɔ ɔ 108 ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ). ȿ 130 ɐɑɞɑɕ ɍɧɗ 

ɐɔɌɏəɚɝɞɔɜɚɎɌə Ɏɜɚɒɐɑəəɧɕ ɟɜɑɞɑɜɚɏɔɐɜɚ-

əɑɠɜɚɓ (74 ɐɚ ɚɛɑɜɌɢɔɔ ɔ 56 ɛɚɝɗɑ ɚɛɑɜɌ-

ɢɔɔ). 

ȼɌɝɣɑɞɧ ɛɜɚɔɓɎɚɐɔɗɔɝɨ ɛɜɔ ɛɚɘɚɥɔ 

ɖɌɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɟɜɚɏɜɌɘɘ Ȯ.Ɋ. ȭɚɝɔəɌ 

[1]. ȹɌ ɚɝəɚɎɌəɔɔ ɔɓɘɑɜɑəɔɫ ɗɔəɑɕəɧɡ ɜɌɓ-

ɘɑɜɚɎ ɛɚɣɖɔ ɔ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɏɚ ɖɚɘ-

ɛɗɑɖɝɌ ɜɌɝɝɣɔɞɧɎɌɗɌɝɨ ɔɡ ɛɗɚɥɌɐɨ, Ɏɧɣɔɝ-

ɗɑəɔɑ ɜɑəɚɖɚɜɞɔɖɌɗɨəɚɏɚ ɔəɐɑɖɝɌ (ȼȶȴ), ɛɌ-

ɜɑəɡɔɘɌɞɚɓəɚɏɚ ɔəɐɑɖɝɌ (Ȼȴ), ɚɢɑəɔɎɌɗɌɝɨ 

ɐɔəɌɘɔɖɌ ɔɓɘɑəɑəɔɕ ɜɌɓɘɑɜɚɎ ɩɖɞɌɓɔɜɚɎɌə-

əɚɕ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ. Ȼɜɔ 

Ɏɜɚɒɐɑəəɚɘ ɟɜɑɞɑɜɚɏɔɐɜɚəɑɠɜɚɓɑ əɌ ɢɔɝɞɚ-

ɏɜɌɘɘɌɡ ɔ ɩɖɝɖɜɑɞɚɜəɧɡ ɟɜɚɏɜɌɠɔɫɡ ɔɝɛɚɗɨ-

ɓɚɎɌɗɔ ɝɛɚɝɚɍɧ ɛɚɐɝɣɑɞɌ ɘɌɞɑɘɌɞɔɣɑɝɖɔɡ 

ɔəɐɑɖɝɚɎ RMO ð ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɜɌɐɔɟɝɌ 

ɚɍɝɞɜɟɖɞɔɎəɚ ɔɓɘɑəɑəəɚɏɚ ɘɚɣɑɞɚɣəɔɖɌ, 

VMO ð ɚɍɦɑɘ ɚɍɝɞɜɟɖɞɔɎəɚ ɔɓɘɑəɑəəɚɏɚ ɘɚ-

ɣɑɞɚɣəɔɖɌ, ɐɗɔəɧ ɘɚɣɑɞɚɣəɔɖɌ ɔ ɐɔɌɘɑɞɜɚɎ 

Ɏɑɜɡəɑɕ, ɝɜɑɐəɑɕ ɔ əɔɒəɑɕ ɞɜɑɞɔ ɘɚɣɑɞɚɣ-

əɔɖɚɎ.  

ȹɌ ɚɝəɚɎɑ ɜɑəɞɏɑəɛɗɌəɔɘɑɞɜɔɔ ɜɌɓɜɌ-

ɍɚɞɌəɌ ɛɜɚɏɜɌɘɘɌ ɐɔɌɏəɚɝɞɔɖɔ ɝɞɑɛɑəɔ ɌəɌ-

ɞɚɘɚ-ɠɟəɖɢɔɚəɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɛɚɣɑɖ ɔ 

ɘɚɣɑɞɚɣəɔɖɚɎ ɔ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ 

ɟ ɐɑɞɑɕ ɝ ɚɍɝɞɜɟɖɞɔɎəɧɘɔ ɟɜɚɛɌɞɔɫɘɔ. Ȼɜɔ 

ɛɚɘɚɥɔ ɛɜɚɏɜɌɘɘɧ ɝɞɑɛɑəɨ ɌəɌɞɚɘɚ-

ɠɟəɖɢɔɚəɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɍɧɗɌ ɚɢɑəɑəɌ ɟ 

40 ɐɑɞɑɕ ɝ Ɏɜɚɒɐɑəəɚɕ ɚɍɝɞɜɟɖɢɔɑɕ Ɏɑɜɡəɑ-

ɏɚ ɘɚɣɑɎɧɎɚɐɫɥɑɏɚ ɞɜɌɖɞɌ ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɗɑɣɑəɔɫ ɔ ɟ 20 ɐɑɞɑɕ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. 

Ȱɗɫ ɔɓɟɣɑəɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɜɚɏɜɌɘɘɧ 

Ɏ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɑ ɐɌə-

əɧɑ ɘɌɞɑɘɌɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɍɧɗɔ ɝɚɛɚ-

ɝɞɌɎɗɑəɧ ɝ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ ɛɚɣɑɖ 

ɔ ɘɚɣɑɞɚɣəɔɖɚɎ ɟ ɐɑɞɑɕ ɝ ɚɍɝɞɜɟɖɞɔɎəɧɘɔ 

ɟɜɚɛɌɞɔɫɘɔ. 

ȸɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɑ-

ɐɑəɧ ɟ 118 ɐɑɞɑɕ, ɔɓ əɔɡ ɝ Ɏɜɚɒɐɑəəɧɘ ɏɔɐ-

ɜɚəɑɠɜɚɓɚɘ ɍɧɗɚ 72 ɜɑɍɬəɖɌ, 46 ð ɝ Ɏɜɚɒ-

ɐɑəəɧɘ ɟɜɑɞɑɜɚɏɔɐɜɚəɑɠɜɚɓɚɘ. ȴɓɟɣɑəɧ ɜɑ-

ɓɑɢɔɜɚɎɌəəɧɑ ɗɚɡɌəɚɣəɚ-ɘɚɣɑɞɚɣəɔɖɚɎɧɑ ɔ 

ɘɚɣɑɞɚɣəɔɖɚ-ɛɟɓɧɜəɧɑ ɝɑɏɘɑəɞɧ (ȷȸȽ, 

ȸȻȽ). Ȯɧɛɚɗəɑəɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɔəɢɔɓɔɚəəɧɡ ɍɔɚɛɞɌɞɚɎ ɛɚɜɌɒɑəəɧɡ 

ɛɚɣɑɖ.  

ȼɑɓɟɗɨɞɌɞɧ.  

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɔɝɞɔəəɚɕ ɝɞɑɛɑəɔ ɜɑ-

ɞɑəɢɔɔ Ɏɑɜɡəɔɡ ɘɚɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ ɔ ɔɝ-

ɞɚəɣɑəɔɫ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɎɚɓɜɌɝɞɌ ɐɑɞɑɕ ɔ ɝɞɑɛɑəɔ ɚɍɝɞɜɟɖɢɔɔ 

ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ ɜɑəɞ-

ɏɑəɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɡ ɐɌəəɧɡ ɩɖɝɖɜɑɞɚɜəɧɡ  

Ⱥ 
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ȾɌɍɗɔɢɌ ʈ1.  ȻɚɖɌɓɌɞɑɗɔ ɜɑəɞɏɑəɛɗɌəɔɘɑɞɜɔɔ ɟ ɐɑɞɑɕ ɘɗɌɐɤɑɕ ɎɚɓɜɌɝɞəɚɕ 

ɏɜɟɛɛɧ (ɐɑɞɔ ɐɚ 3ɡ ɗɑɞ). 

 I степень 

обструкции ВМП 

II  степень 

обструкции ВМП 

III  степень  

обструкции ВМП 

РКИ 0,31±0,05**  0,38±0,07 0,46±0,04 

ПИ 2,3±0,5* 1,6±0,3 1,2±0,2  

VMO (см3)  14,8±2,3*** 60,5±3,7 

RMO (см)  1,1±0,1 1,2±0,1 

ɜÒ0,05*, ɜÒ0,01**, ɜÒ0,001***    
 

ȾɌɍɗɔɢɌ ʈ2.     ȻɚɖɌɓɌɞɑɗɔ ɜɑəɞɏɑəɛɗɌəɔɘɑɞɜɔɔ ɟ ɐɑɞɑɕ 3-7 ɗɑɞ. 

 I степень 

обструкции ВМП 

II  степень 

обструкции ВМП 

III  степень  

обструкции ВМП 

РКИ 0,32±0,04** 0,39±0,05** 0,53±0,03 

ПИ 2,2±0,2** 1,6±0,03** 0,9±0,2 

VMO (см3)  22,7±2,2*** 66,5±2,9 

RMO (см)  1,4±0,1 1,12±0,1 

ɜÒ0,01**, ɜÒ0,001*** 
   

 

ȾɌɍɗɔɢɌ ʈ3.     ȻɚɖɌɓɌɞɑɗɔ ɜɑəɞɏɑəɛɗɌəɔɘɑɞɜɔɔ ɟ ɐɑɞɑɕ 7-11 ɗɑɞ. 

 I степень 

обструкции ВМП 

II  степень 

обструкции ВМП 

III  степень  

обструкции ВМП 

РКИ 0,34±0,04** 0,37±0,02** 0,52±0,06 

ПИ 2,1±0,2*** 1,7±0,3** 0,96±0,2 

VMO (см3)  44,4±2,5*** 70,4±3,1 

RMO (см)  1,14±0,2 1,1±0,1 

ɜÒ0,01**, ɜÒ0,001***     
 

ȾɌɍɗɔɢɌ ʈ4.    Ȼɜɚɞɚɖɚɗ ȸȽȶȾ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. 

 I степень 

обструкции ВМП 

II  степень 

обструкции ВМП 

III  степень  

обструкции ВМП 

РКИ 0,35±0,03*** 0,36±0,02*** 0,59±0,03 

ПИ 1,9±0,2*** 1,8±0,2*** 0,69±0,09 

VMO (см3)  52,3±2,5*** 78,6±3,3 

RMO (см)  1,1±0,1 1,2±0,1 

ɜÒ0,001***    
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ȾɌɍɗɔɢɌ ʈ5.     ȼɑəɞɏɑəɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɟ ɐɑɞɑɕ ɝ Ɏɜɚɒɐɑəəɧɘɔ 

Ⱥȿ ɐɚ ɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ȷȸȽ, ȸȻȽ ɔ ɛɌ-

ɜɑəɡɔɘɧ ɛɚɣɖɔ. 

Дети до 3-х лет 

 РКИ ПИ VMO RMO 

До операции  

(ср. значения) 

0,42±0,03 
 

1,4±0,2 
 

37,7±2,9 
 

1,1±0,1 
 

После операции в зависимости от степени поражения 

Склероз и  

атрофия 

0,38±0,02 
 

1,7±0,2 
 

15,2±3,7*** 
 

0,8±0,04** 
 

Гипоплазия и 

дисплазия 

0,31±0,03** 
 

2,3±0,03*** 
 

7,2±2,4*** 
 

0,4±0,09*** 
 

3-7 лет 

До операции  

(ср. значения) 

0,46±0,04 
 

1,3±0,2 
 

44,6±2,5 
 

1,3±0,1 
 

После операции в зависимости от степени поражения 

Склероз и  

атрофия 

0,41±0,04 
 

1,5±0,2 
 

16,8±1,4*** 
 

1,0±0,04** 
 

Гипоплазия и 

дисплазия 

0,28±0,03*** 
 

2,6±0,3*** 
 

8,8±1,9*** 
 

0,35±0,03***  
 

7-11 лет 

До операции  

(ср. значения) 

0,45±0,04 
 

1,4±0,02 
 

57,4±2,8 
 

11,1±0,1 
 

После операции в зависимости от степени поражения 

Склероз и  

атрофия 

0,39±0,03 
 

1,9±0,2** 
 

20,6±3,4*** 
 

0,85±0,03*** 
 

Гипоплазия и 

дисплазия 

0,28±0,03*** 
 

2,6±0,3 *** 9,7±2,6*** 
 

0,48±0,01*** 
 

11-15 лет 

До операции  

(ср. значения) 

0,48±0,02 
 

1,2±0,02 
 

65,5±0,02 
 

1,1±0,1 
 

После операции в зависимости от степени поражения 

Склероз и  

атрофия 

0,34±0,03*** 
 

2,1±0,2*** 
 

28,3±2,4*** 
 

0,9±0,02*** 
 

Гипоплазия и 

дисплазия 

0,22±0,04*** 
 

3,4±0,4*** 
 

11,7±1,3*** 
 

0,55±0,01*** 
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ɟɜɚɏɜɌɘɘ ɔ ɢɔɝɞɚɏɜɌɘɘ.  

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ ʈ1, ɛɜɔ I ɔ II 

ɝɞɑɛɑəɔ ɚɍɝɞɜɟɖɢɔɔ ɘɑɒɐɟ ɛɜɑɐɝɞɌɎɗɑəəɧɘɔ 

ɐɌəəɧɘɔ ɐɚɝɞɚɎɑɜəɚɏɚ ɜɌɓɗɔɣɔɫ əɑɞ. Ƚɟɥɑ-

ɝɞɎɑəəɌɫ ɜɌɓəɔɢɌ ɎɧɫɎɗɑəɌ ɘɑɒɐɟ III ɔ I 

ɝɞɑɛɑəɨɪ ɚɍɝɞɜɟɖɢɔɔ Ɏ ɞɌɖɔɡ ɛɚɖɌɓɌɞɑɗɫɡ 

ɖɌɖ ȼȶȴ, Ȼȴ (ɜÒ0,05). Ȼɜɔ II ɔ III ɝɞɑɛɑəɔ ɚɍ-

ɝɞɜɟɖɢɔɔ ȮȸȻ ð ɐɚɝɞɚɎɑɜəɚɝɞɨ ɜɌɓɗɔɣɔɫ 

əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəɌ ɍɧɗɌ ɞɚɗɨɖɚ ɐɗɫ VMO 

(ɜÒ0,001). 

Ȯ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ ɟ ɐɑɞɑɕ 3-7 ɗɑɞ 

ɜɑəɞɏɑəɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɔɓɟɣɌɑɘɧɡ 

ɐɌəəɧɡ ɟ ɐɌəəɚɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ, ɖɌɖ ɔ Ɏ 

ɛɜɑɐɧɐɟɥɑɕ, ɜɌɓɗɔɣɔɑ ɘɑɒɐɟ I ɔ II ɝɞɑɛɑəɨɪ 

ɚɍɝɞɜɟɖɢɔɔ əɑ ɎɧɫɎɔɗ. ȰɚɝɞɚɎɑɜəɚɝɞɨ ɜɌɓɗɔ-

ɣɔɫ (ɜÒ0,01) ɛɜɔ II ɔ III ɝɞɑɛɑəɔ ɟɝɞɌəɚɎɗɑəɌ 

ɝɜɑɐɔ Ɏɝɑɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɖɜɚɘɑ RMO. ȹɌɔɍɚ-

ɗɑɑ ɝɟɥɑɝɞɎɑəəɌɫ ɜɌɓəɔɢɌ ɚɖɌɓɌɗɌɝɨ ɘɑɒɐɟ 

VMO (ɜÒ0,001) (ɞɌɍɗ. ʈ2).  

Ȼɜɔ Ɏɜɚɒɐɑəəɧɡ Ⱥȿ ɟ ɐɑɞɑɕ 7-11 ɗɑɞ ɔɓ 

ɞɌɍɗɔɢɧ ʈ3 Ɏɔɐəɚ, ɣɞɚ ɐɌəəɧɑ ȼȶȴ (ɜÒ0,01), 

Ȼȴ (ɜÒ0,001) ɛɜɔ I ɝɞɑɛɑəɔ ɐɚɝɞɚɎɑɜəɚ ɜɌɓ-

ɗɔɣɌɪɞɝɫ ɚɞ ɌəɌɗɚɏɔɣəɧɡ ɐɌəəɧɡ ɛɜɔ 3 ɝɞɑ-

ɛɑəɔ ɚɍɝɞɜɟɖɢɔɔ. ȸɑɒɐɟ II ɔ III ɝɞɑɛɑəɨɪ 

ɌəɌɗɔɓɔɜɟɑɘɧɑ ɛɚɖɌɓɌɞɑɗɔ ɞɌɖ ɒɑ ɔɘɑɪɞ 

ɝɟɥɑɝɞɎɑəəɟɪ ɜɌɓəɔɢɟ ȼȶȴ ɔ Ȼȴ ɜÒ0,01, Ɍ 

VMO ɜÒ0,001 

ȿ ɐɑɞɑɕ 11-15 ɗɑɞ əɌ ɛɜɑɐɝɞɌɎɗɑəəɚɕ 

ɞɌɍɗɔɢɑ ʈ4 ɓɌɘɑɞəɌ ɚɣɑɎɔɐəɌɫ ɜɌɓəɔɢɌ 

ɘɑɒɐɟ ɌəɌɗɔɓɔɜɟɑɘɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɟ ɐɑ-

ɞɑɕ I, II ɔ III ɝɞɑɛɑəɔ ɚɍɝɞɜɟɖɢɔɔ (ɜÒ0,001). 

ȶɌɖ ɔ Ɏ ɐɜɟɏɔɡ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛɌɡ RMO ð 

ɜɌɐɔɟɝ ɚɍɝɞɜɟɖɞɔɎəɚ ɔɓɘɑəɑəəɚɏɚ ɘɚɣɑɞɚɣ-

əɔɖɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɑɛɑəɔ ɚɍɝɞɜɟɖɢɔɔ 

ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌɗɝɫ. 

Ƚ ɢɑɗɨɪ ɛɚɔɝɖɌ ɖɜɔɞɑɜɔɑɎ ɛɜɚɏəɚɓɔɜɚ-

ɎɌəɔɫ ɞɑɣɑəɔɫ ɔ ɔɝɡɚɐɌ Ɏɜɚɒɐɑəəɧɡ ɚɍ-

ɝɞɜɟɖɞɔɎəɧɡ ɟɜɚɛɌɞɔɕ, ɐɗɫ ɛɜɑɐɟɛɜɑɒɐɑəɔɫ 

ɜɌɓɎɔɞɔɫ əɑɠɜɚɝɖɗɑɜɚɓɌ ɔ ɡɜɚəɔɣɑɝɖɚɕ ɛɚ-

ɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɟ ɐɑɞɑɕ, əɌɘɔ ɍɧɗɔ 

ɔɓɟɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ 

Ɏɜɚɒɐɑəəɧɡ Ⱥȿ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɝɡɚɐəɚɏɚ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚ-

ɫəɔɫ ɛɚɣɑɖ ɔ ɘɚɣɑɞɚɣəɔɖɚɎ.  

ȿ ɐɑɞɑɕ ɝ ɚɍɝɞɜɟɖɞɔɎəɧɘɔ ɟɜɚɛɌɞɔɫɘɔ 

I ɝɞɑɛɑəɔ ɚɍɝɞɜɟɖɢɔɔ ɟɜɚɐɔəɌɘɔɖɌ ɔ ɠɟəɖ-

ɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɛɚɣɖɔ əɑ ɝɞɜɌɐɌɑɞ. 

ɉɞɚ ɎɧɜɌɒɌɑɞɝɫ Ɏ ɚɞɝɟɞɝɞɎɔɔ ɐɚɝɞɚɎɑɜəɧɡ 

ɜɌɓɗɔɣɔɕ ɐɌəəɧɡ ɜɑəɞɏɑəɛɗɌəɔɘɑɞɜɔɔ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ əɚɜɘɌɞɔɎəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ.  

Ȼɜɔ II ɝɞɑɛɑəɔ ɚɍɝɞɜɟɖɢɔɔ ɏɔɛɚɛɗɌɓɔɫ 

ɘɧɤɑɣəɚɏɚ ɝɗɚɫ ɘɚɣɑɞɚɣəɔɖɌ ɛɜɔɎɚɐɔɞ ɖ 

əɌɜɟɤɑəɔɪ ɟɜɚɐɔəɌɘɔɖɔ. Ȼɜɔ Ɏɜɚɒɐɑəəɚɘ 

ɟɜɑɞɑɜɚɏɔɐɜɚəɑɠɜɚɓɑ ɜɌɝɤɔɜɑəɔɑ ɘɚɣɑɞɚɣ-

əɔɖɌ ɓɌ ɝɣɑɞ ɝɑɏɘɑəɞɌɜəɚɕ ɔ ɠɜɌɏɘɑəɞɌɜəɚɕ 

ɏɔɛɚɛɗɌɓɔɔ ɘɧɤɑɣəɚɕ ɚɍɚɗɚɣɖɔ ɝ ɐɑɓɚɜɔɑə-

ɞɌɢɔɑɕ ɔ ɡɌɚɞɔɣəɚɕ ɚɜɔɑəɞɌɢɔɑɕ ɘɧɤɑɣəɧɡ 

ɛɟɣɖɚɎ ɛɜɔɎɚɐɔɞ ɖ ɐɚɝɞɚɎɑɜəɚɘɟ ɟɎɑɗɔɣɑ-

əɔɪ ɓəɌɣɑəɔɕ RMO ɔ VMO ɜÒ0,01 ɔ ɜÒ0,001 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ əɚɜɘɚɕ.  

ɀɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɛɚɣɑɣəɚɕ 

ɛɌɜɑəɡɔɘɧ ɟ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɍɚɗɨəɧɡ ɓəɌ-

ɣɔɞɑɗɨəɚ əɑ ɝɞɜɌɐɌɑɞ, ɔ ɛɚɣɖɌ ɝɛɜɌɎɗɫɑɞɝɫ 

ɝɚ ɝɎɚɔɘɔ ɚɍɫɓɌəəɚɝɞɫɘɔ əɌ ɠɚəɑ əɑɎɧɜɌ-

ɒɑəəɚɕ ɚɍɝɞɜɟɖɢɔɔ, ɩɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɚɞ-

ɝɟɞɝɞɎɔɑɘ ɐɚɎɑɜɔɞɑɗɨəɧɡ ɚɞɗɔɣɔɕ ɜɑəɞɏɑə-

ɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɡ (ȼȶȴ, Ȼȴ) ɛɚɖɌɓɌɞɑɗɑɕ ɝ 

əɚɜɘɌɞɔɎəɧɘɔ ɐɌəəɧɘɔ. ȺɞɝɟɞɝɞɎɔɑ ɝɖɗɑɜɚ-

ɓɌ ɔ Ɍɞɜɚɠɔɔ Ɏ ɏɔɛɚɛɗɌɓɔɜɚɎɌəəɧɡ əɑɠɜɚə-

Ɍɡ əɌ ɠɚəɑ ɏɗɚɘɑɜɟɗ əɚɜɘɌɗɨəɚɏɚ ɝɞɜɚɑəɔɫ 

ɝɛɚɝɚɍɝɞɎɟɑɞ ɜɌɓɎɔɞɔɪ ɔɓɘɑəɑəɔɕ, ɖɚɞɚɜɧɑ 

əɚɝɫɞ ɛɜɔɝɛɚɝɚɍɔɞɑɗɨəɧɕ ɡɌɜɌɖɞɑɜ, ɞ.ɑ. 

əɌɛɜɌɎɗɑəɧ əɌ ɝɞɌɍɔɗɔɓɌɢɔɪ ɠɟəɖɢɔɔ ɛɚ-

Ɏɜɑɒɐɑəəɚɕ ɛɚɣɖɔ.  

ȿ ɐɑɞɑɕ ɝ Ɏɜɚɒɐɑəəɧɘɔ Ⱥȿ III ɝɞɑɛɑəɔ 

ɚɍɝɞɜɟɖɢɔɔ əɌ ɠɚəɑ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɏɚ ɝɖɗɑ-

ɜɚɓɌ ɔ Ɍɞɜɚɠɔɔ ɚɍəɌɜɟɒɑəɧ ɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɔɑ ɛɜɔɓəɌɖɔ ɡɜɚəɔɣɑɝɖɚɏɚ ɎɚɝɛɌɗɑəɔɫ Ɏ 

ɝɞɑəɖɑ ɘɚɣɑɞɚɣəɔɖɌ. ȹɌ ɩɖɝɖɜɑɞɚɜəɧɡ ɟɜɚ-

ɏɜɌɘɘɌɡ ɜɑəɚɖɚɜɞɔɖɌɗɨəɧɕ ɔəɐɑɖɝ ɔ ɚɍɦɑɘ 

ɚɍɝɞɜɟɖɞɔɎəɚ ɔɓɘɑəɑəəɚɏɚ ɘɚɣɑɞɚɣəɔɖɌ ɐɚ-

ɝɞɚɎɑɜəɚ ɟɎɑɗɔɣɔɎɌɪɞɝɫ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

əɚɜɘɌɞɔɎəɧɘɔ ɐɌəəɧɘɔ ɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɐɑ-

ɞɑɕ ɝɚ II ɝɞɑɛɑəɨɪ ɚɍɝɞɜɟɖɢɔɔ. 

ȯɔɛɚɛɗɌɝɞɔɣɑɝɖɌɫ ɐɔɝɛɗɌɓɔɫ Ɏ ɛɌɜɑə-

ɡɔɘɑ ɛɚɣɑɖ, ɝɚɣɑɞɌɪɥɌɫɝɫ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ 

ɔəɠɔɗɨɞɜɌɢɔɑɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɏɚ ɡɌɜɌɖɞɑ-

ɜɌ ɝ ɜɌɓɎɔɞɔɑɘ ɜɟɍɢɑɎɌəɔɫ ɛɌɜɑəɡɔɘɧ ɟ ɐɑ-

ɞɑɕ ɝ Ⱥȿ ɛɜɔ III ɝɞɑɛɑəɔ ɚɍɝɞɜɟɖɢɔɔ, ɎɧɜɌɓɔ-

ɗɌɝɨ Ɏ ɝɟɥɑɝɞɎɑəəɚɘ ɟɘɑəɨɤɑəɔɔ ɛɌɜɑəɡɔ-

ɘɌɞɚɓəɚɏɚ ɔəɐɑɖɝɌ əɌ ɩɖɝɖɜɑɞɚɜəɧɡ ɟɜɚ-

ɏɜɌɘɘɌɡ (ɜÒ0,01).  

ȰɌəəɧɑ ɘɌɞɑɘɌɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɩɖɝ-

ɖɜɑɞɚɜəɧɡ ɟɜɚɏɜɌɘɘ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɐɚɝɞɚɎɑɜəɚ ɜɌɓɗɔɣɌɪɞɝɫ ɚɞ 

ɐɌəəɧɡ ɐɚ ɚɛɑɜɌɢɔɔ. Ȼɜɔ ɌəɌɗɔɓɑ ɛɚɖɌɓɌɞɑ-

ɗɑɕ ɜɑəɞɏɑəɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ Ɏ 

ɘɚɣɑɞɚɣəɔɖɑ ɔ ɛɌɜɑəɡɔɘɑ ɛɚɣɖɔ ɍɧɗɔ ɛɚɗɟ-

ɣɑəɧ ɐɌəəɧɑ, ɖɚɞɚɜɧɑ ɔɘɑɗɔ ɝɟɥɑɝɞɎɑəəɧɑ 

ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɝɚɍɚɕ (ɞɌɍɗ. ʈ5).  

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚɓɎɚɗɔɗɔ ɖɚ-

ɗɔɣɑɝɞɎɑəəɚ ɚɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɔɓɘɑəɑəɔɫ Ɏ 

ɛɚɣɖɑ. Ȼɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ, ɛɚ 

ɐɌəəɧɘ ɜɑəɞɏɑəɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ, ɍɧɗɚ ɚɞɘɑɣɑəɚ əɌɜɌɝɞɌəɔɑ ɛɌɜɑəɡɔ-

ɘɌɞɚɓəɚɏɚ ɔəɐɑɖɝɌ ɓɌ ɝɣɑɞ ɛɌɜɑəɡɔɘɧ, ɛɚɞɚ-

ɘɟ ɣɞɚ əɌɍɗɪɐɌɑɞɝɫ ɐɚɝɞɚɎɑɜəɚɑ ɟɘɑəɨɤɑəɔɑ 

ɜɑəɚ-ɖɚɜɞɔɖɌɗɨəɚɏɚ ɔəɐɑɖɝɌ. Ⱥɍɦɑɘ ɔ ɜɌɐɔɟɝ 

ɛɚɜɌɒɑəəɚɏɚ ɘɚɣɑɞɚɣəɔɖɌ ɛɜɔ Ɏɜɚɒɐɑəəɚɘ 

ɟɜɑɞɑɜɚɏɔɐɜɚəɑɠɜɚɓɑ ɓəɌɣɔɞɑɗɨəɚ ɟɘɑəɨɤɌ-

ɪɞɝɫ ɓɌ ɝɣɑɞ ɝəɔɒɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɑɏɚ ɐɔɌ-

ɘɑɞɜɌ ɔ ɐɗɔəɧ (ɞɌɍɗ. ʈ5). ȺɞɝɟɞɝɞɎɔɑ ɛɟɓɧɜ-

əɚ-ɘɚɣɑɞɚɣəɔɖɚɎɚɏɚ ɜɑɠɗɪɖɝɌ Ɏɚ ɎəɚɎɨ ɝɚ-

ɓɐɌəəɚɘ ɛɟɓɧɜəɚ-ɘɚɣɑɞɚɣəɔɖɚɎɚɘ ɝɚɟɝɞɨɑ ɛɚ 

ɐɌəəɧɘ ɢɔɝɞɚɏɜɌɘɘ ɟɖɌɓɧɎɌɗɚ əɌ əɌɐɑɒəɟɪ 

Ɍəɞɔɜɑɠɗɪɖɝəɟɪ ɓɌɥɔɞɟ Ɏ ɓɚəɑ ɟɜɑɞɑɜɚɢɔ-

ɝɞɚəɑɚɌəɌɝɞɌɘɚɓɌ. 
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ȾɌɍɗɔɢɌ ʈ6.      ȻɜɚɏɜɌɘɘɌ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɝɞɑɛɑəɔ ɌəɌɞɚɘɚ-ɠɟəɖɢɔɚəɌɗɨəɧɡ 

ɔɓɘɑəɑəɔɕ ɛɚɣɑɖ ɔ ɘɚɣɑɞɚɣəɔɖɚɎ ɔ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ ɟ ɐɑɞɑɕ ɝ ɚɍɝɞɜɟɖ-

ɞɔɎəɧɘɔ ɟɜɚɛɌɞɔɫɘɔ. 

ˉ ʇʦʢʘʟʘʪʝʣʠ ɿʥʘʯʝʥʠʷ ʜʦ 

ʦʧʝʨʘʮʠʠ 

ɿʥʘʯʝʥʠʷ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ 

ɹʘʣʣʳ 

1 ʈʂʀ – рено-кортикальный ин-

декс, отношение площади за-

нимаемой чашечно-лоханочной 

системой к площади всей почки  

0,26-0,3  1 

0,3-0,35  2 

0,36-0,40 0,26-0,3 3 

0,42-0,48 0,3-0,35 4 

2 ʇʀ – паренхиматозный индекс, 

отношение площади паренхимы 

к площади чашечно-лоханочной 

системы 

2,5-2,8  1 

2,1-2,4  2 

1,8-2,0 2,5-2,8 3 

1,9-0,9 2,1-2,4 4 

3 VMO  (см3) – объем обструк-

тивно измененного мочеточни-

ка 

13,5-16,5  1 

17-29  2 

30-35,5 13,5-16,5 3 

36,5-71,5 17-29 4 

4 RMO  (см) – среднее значение 

радиуса обструктивно изменен-

ного мочеточника 

0,3-0,7  1 

0,8-1  2 

1,1-1,5 0,3-0,7 3 

1,6-2,2 0,8-1 4 

1-4 ɍɌɗɗɌ ð əɚɜɘɌ, ɚɍɝɞɜɟɖɢɔɔ əɑɞ, ɟɜɚɐɔəɌɘɔɖɌ əɑ əɌɜɟɤɑəɌ, ɠɟəɖɢɔɫ ɛɚɣɖɔ ɍɑɓ 

ɔɓɘɑəɑəɔɕ. ȹɌɍɗɪɐɑəɔɫ ɟ ɛɑɐɔɌɞɜɌ ɛɚ ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ. ȽɐɌɣɌ ɌəɌɗɔɓɌ ɘɚɣɔ 1 ɜɌɓ Ɏ ɏɚɐ. 

4-8 ɍɌɗɗɚɎ ð 1 ɝɞɑɛɑəɨ ɚɍɝɞɜɟɖɢɔɔ, ɩɎɌɖɟɌɢɔɫ ɘɚɣɔ ɛɚ ɘɚɣɑɞɚɣəɔɖɟ ɝɚɡɜɌəɑəɌ, 

ɠɟəɖɢɔɫ ɛɚɣɖɔ ɝɚɡɜɌəɑəɌ. ȹɌɍɗɪɐɑəɔɑ ɟ ɐɑɞɝɖɚɏɚ ɟɜɚɗɚɏɌ ɛɚ ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ. ȽɐɌɣɌ 

ɌəɌɗɔɓɚɎ ɘɚɣɔ 2 ɜɌɓɌ Ɏ ɏɚɐ. Ȼɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɖɚəɝɑɜɎɌɞɔɎəɌɫ ɞɑɜɌɛɔɫ.  

8-12 ɍɌɗɗɚɎ ð 2 ɝɞɑɛɑəɨ ɚɍɝɞɜɟɖɢɔɔ, əɌɜɟɤɑəɔɑ ɩɎɌɖɟɌɞɚɜəɚɕ ɠɟəɖɢɔɔ ɘɚɣɑɞɚɣəɔ-

ɖɌ ɝɜɑɐəɑɕ ɞɫɒɑɝɞɔ, ɚɍɜɌɞɔɘɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɑ, ɠɟəɖɢɔɫ ɛɚɣɖɔ ɝɞɜɌɐɌ-

ɑɞ əɑɓəɌɣɔɞɑɗɨəɚ. ȯɚɝɛɔɞɌɗɔɓɌɢɔɫ Ɏ ɐɑɞɝɖɔɕ ɡɔɜɟɜɏɔɣɑɝɖɔɕ ɝɞɌɢɔɚəɌɜ. ȼɑɖɚəɝɞɜɟɖɞɔɎəɚ-

ɛɗɌɝɞɔɣɑɝɖɌɫ ɚɛɑɜɌɢɔɫ əɌ Ɏɑɜɡəɑɘ ɘɚɣɑɎɧɎɚɐɫɥɑɘ ɞɜɌɖɞɑ. Ȼɜɚɏəɚɓ ɜɑɓɟɗɨɞɌɞɌ ɗɑɣɑəɔɫ 

əɌɐɚ ɜɌɝɢɑəɔɎɌɞɨ ɖɌɖ ɡɚɜɚɤɔɕ. ȰɔɝɛɌəɝɑɜɔɓɌɢɔɫ ɜɑɍɑəɖɌ Ɏ ɞɑɣɑəɔɑ 3-ɡ ɗɑɞ. 

12 -16 ɍɌɗɗɚɎ ð 3 ɝɞɑɛɑəɨ ɚɍɝɞɜɟɖɢɔɔ, ɩɎɌɖɟɌɞɚɜəɌɫ ɝɛɚɝɚɍəɚɝɞɨ ɘɚɣɑɞɚɣəɔɖɌ 

ɛɜɌɖɞɔɣɑɝɖɔ ɚɞɝɟɞɝɞɎɟɑɞ, əɑɚɍɜɌɞɔɘɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɑ, ɠɟəɖɢɔɫ ɛɚɣɖɔ 

əɌɜɟɤɑəɌ, Ɏɚɓɘɚɒəɚ ɜɌɓɎɔɞɔɑ əɑɠɜɚɝɖɗɑɜɚɓɌ. ȯɚɝɛɔɞɌɗɔɓɌɢɔɫ Ɏ ɐɑɞɝɖɔɕ ɡɔɜɟɜɏɔɣɑɝɖɔɕ 

ɝɞɌɢɔɚəɌɜ. ȼɑɖɚəɝɞɜɟɖɞɔɎəɚ-ɛɗɌɝɞɔɣɑɝɖɌɫ ɚɛɑɜɌɢɔɫ əɌ Ɏɑɜɡəɑɘ ɘɚɣɑɎɧɎɚɐɫɥɑɘ ɞɜɌɖɞɑ, 

Ɏɚɓɘɚɒəɚ ɚɜɏɌəɚɟəɚɝɫɥɌɫ ɚɛɑɜɌɢɔɫ. Ȼɜɚɏəɚɓ ɜɑɓɟɗɨɞɌɞɌ ɗɑɣɑəɔɫ əɌɐɚ ɜɌɝɢɑəɔɎɌɞɨ ɖɌɖ 

ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɕ. ȰɔɝɛɌəɝɑɜɔɓɌɢɔɫ ɜɑɍɑəɖɌ ɐɚ 5 ɗɑɞ. ȺɍɫɓɌɞɑɗɨəɚɑ ɟɜɚɗɚɏɔɣɑɝɖɚɑ ɚɍ-

ɝɗɑɐɚɎɌəɔɑ Ɏ ɟɝɗɚɎɔɫɡ ɝɞɌɢɔɚəɌɜɌ, ɝ ɜɑɏɟɗɫɜəɧɘ ɖɚəɝɑɜɎɌɞɔɎəɧɘ ɗɑɣɑəɔɑɘ ɡɜɚəɔɣɑɝɖɚɏɚ 

ɚɍɝɞɜɟɖɞɔɎəɚɏɚ ɛɔɑɗɚəɑɠɜɔɞɌ 2 ɜɌɓɌ Ɏ ɏɚɐ.  
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Ⱥɍɝɟɒɐɑəɔɑ. 

ȼɌɓɜɌɍɚɞɌəəɌɫ ɛɜɚɏɜɌɘɘɌ ɛɚɘɚɒɑɞ Ɏɧ-

ɫɎɔɞɨ ɓɌɖɚəɚɘɑɜəɚɝɞɔ ɚɍɝɞɜɟɖɞɔɎəɚɕ ɐɑ-

ɠɚɜɘɌɢɔɔ ɘɚɣɑɎɚɕ ɝɔɝɞɑɘɧ ɛɜɔ ɏɔɐɜɚəɑ-

ɠɜɚɓɌɡ ɔ ɟɜɑɞɑɜɚɏɔɐɜɚəɑɠɜɚɓɌɡ. ȴɓɟɣɑəɔɑ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ ɛɚɓɎɚɗɔɞ 

ɚɛɜɑɐɑɗɔɞɨ ɚɍɦɑɖɞɔɎəɧɑ ɛɜɔɓəɌɖɔ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɕ ɚɍɜɌɞɔɘɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɚ-

ɝɗɑɐɝɞɎɔɕ ɚɍɝɞɜɟɖɢɔɔ ɘɚɣɑɎɚɕ ɝɔɝɞɑɘɧ ɟ 

ɐɑɞɑɕ əɌ ɜɌɓəɧɡ ɟɜɚɎəɫɡ ɘɚɣɑɎɧɎɚɐɫɥɑɏɚ 

ɞɜɌɖɞɌ (ɞɌɍɗ. ʈ6).  

ȳɌɖɗɪɣɑəɔɑ.  

ȻɜɑɐɝɞɌɎɗɑəəɌɫ ɍɌɗɗɨəɌɫ ɚɢɑəɖɌ, əɌ 

əɌɤ Ɏɓɏɗɫɐ, ɛɚɓɎɚɗɫɑɞ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌ-

ɞɔɎəɧɘɔ ɘɑɞɚɐɌɘɔ ɘɌɞɑɘɌɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɐɑɞɑɕ ɝ 

Ⱥȿ ɐɚɝɞɚɎɑɜəɚ ɚɛɜɑɐɑɗɔɞɨ ɘɚɜɠɚɗɚɏɔɣɑɝɖɟɪ 

ɝɞɜɟɖɞɟɜɟ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ ɔ 

ɝɚɝɞɚɫəɔɑ ɟɜɚɐɔəɌɘɔɖɔ Ɏɑɜɡəɔɡ ɘɚɣɑɎɧɎɚ-

ɐɫɥɔɡ ɛɟɞɑɕ, ɔ ɐɌɑɞ ɎɌɒəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ 

ɝɚɝɞɚɫəɔɔ ɠɟəɖɢɔɔ ɛɚɣɑɖ. ȻɜɚɏɜɌɘɘɟ ɘɚɒ-

əɚ ɔɝɛɚɗɨɓɚɎɌɞɨ Ɏ ɛɜɌɖɞɔɣɑɝɖɚɕ ɘɑɐɔɢɔəɑ, Ɏ 

ɣɌɝɞəɚɝɞɔ, ɜɑəɞɏɑəɜɌɐɔɚɗɚɏɔɔ, ɐɑɞɝɖɚɕ ɟɜɚ-

ɗɚɏɔɔ ɔ ɡɔɜɟɜɏɔɔ ɐɑɞɝɖɚɏɚ ɎɚɓɜɌɝɞɌ. ɉɞɔ 

ɐɌəəɧɑ, Ɏɚɓɘɚɒəɚ, ɟɗɟɣɤɌɞ ɐɔɌɏəɚɝɞɔɖɟ ɔ 

ɜɑɓɟɗɨɞɌɞɧ ɗɑɣɑəɔɫ ɚɍɝɞɜɟɖɞɔɎəɧɡ ɟɜɚɛɌɞɔɕ 

ɝ ɟɣɑɞɚɘ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ 

ɛɚɣɑɖ ɔ ɘɚɣɑɞɚɣəɔɖɚɎ, Ɍ ɞɌɖɒɑ ɛɜɚɏəɚɓɔɜɚ-

ɎɌəɔɑ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ, ɐɗɫ ɛɜɑɐɟɛɜɑ-

ɒɐɑəɔɫ ɜɌɓɎɔɞɔɫ əɑɠɜɚɝɖɗɑɜɚɓɌ ɔ ɡɜɚəɔɣɑ-

ɝɖɚɕ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɟ ɐɑɞɑɕ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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AT LUMBOSACRAL REGION 
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urpose.  Spinal stenosis is an abnormal narrowing of the spinal canal or neural foramen 

that results in pressure on the spinal cord or nerve roots. MRI has become the most fre-

quently used study to diagnose spinal stenosis. Aim of the study was to assess the benefi-

cial role of MRI in evaluate and differentiation causes of spinal stenosis at lumbosacral 

spine.  

Materials and methods.  A cross -sectional study was recruited patient l ower back pain, it's 

launched in 1st August 2021 to 1st September 2022, in Department of Radiology. Collection of data 

based on well -defined questionnaire contain three parts. MRI was perform with a 1.5 Tesla systems 

(Achieva; Philips Medical Systems, the Netherlands) using a SENSE body coil. Data was collected and 

analyzed using SPSS 23.  

Result.  The mean age of patients was 49.1Ñ8.3 years, 55% of them in age group 40-60 years 

and 45% in age group 20 -39 years. Male to female ratio was 1.3:1. The MRI finding s, the stenosis 

was presented in 83.3% of patients of them 13.3% was mild stenosis and 70% was moderate steno-

sis. The spinal level of L4 -L5 was the major region of stenosis in 50% of sample whereas the L2 -L3 

level 16% and L3 -L4 26% of patients.  

Conclusion.  MRI modality is a useful diagnostic option in evaluation of lumbosacral spinal 

stenosis, as it can describe appropriate variable pathological changes, such as disc degeneration.  
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РОЛЬ МРТ В ДИАГНОСТИКЕ ПРИЧИН СТЕНОЗА ПОЯСНИЧНО-КРЕСТЦОВОЙ ОБЛАСТИ 

 

Алия Хусейн Джавад, Осама Аяд Абдулсаттар, Амани Алаа Саид Маштах 
 

ȶɌɠɑɐɜɌ ɜɌɐɔɚɗɚɏɔɔ, ȸɑɐɔɢɔəɝɖɔɕ ɖɚɗɗɑɐɒ, ȮɌɎɔɗɚəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ. ȮɌɎɔɗɚə, ȴɜɌɖ. 

 

 
ɞɑəɚɓ ɝɛɔəəɚɘɚɓɏɚɎɚɏɚ ɖɌəɌɗɌ ð ɩɞɚ ɌəɚɘɌɗɨəɚɑ ɝɟɒɑəɔɑ ɛɚɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ ɔɗɔ 

əɑɜɎəɚɏɚ ɚɞɎɑɜɝɞɔɫ, ɖɚɞɚɜɚɑ ɛɜɔɎɚɐɔɞ ɖ ɐɌɎɗɑəɔɪ əɌ ɝɛɔəəɚɕ ɘɚɓɏ ɔɗɔ əɑɜɎəɧɑ ɖɚ-

ɜɑɤɖɔ. ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) ɝɞɌɗɌ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɔɝɛɚɗɨɓɟɑɘɧɘ 

ɔɝɝɗɑɐɚɎɌəɔɑɘ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɝɞɑəɚɓɌ ɝɛɔəəɚɘɚɓɏɚɎɚɏɚ ɖɌəɌɗɌ.  

ɂɑɗɨ. Ⱥɢɑəɔɞɨ ɜɚɗɨ ȸȼȾ Ɏ ɚɢɑəɖɑ ɔ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ ɛɜɔɣɔə ɝɞɑəɚɓɌ ɝɛɔəəɚɘɚɓɏɚɎɚɏɚ 

ɖɌəɌɗɌ ɛɚɫɝəɔɣəɚ-ɖɜɑɝɞɢɚɎɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɖɜɚɝɝ-ɝɑɖɢɔɚəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɖɚɞɚɜɚɑ ɛɜɚɎɚɐɔɗɚɝɨ ɝ 1 ɌɎɏɟ-

ɝɞɌ 2021 ɏɚɐɌ ɛɚ 1 ɝɑəɞɫɍɜɫ 2022 ɏɚɐɌ Ɏ  ɚɞɐɑɗɑəɔɔ ɗɟɣɑɎɚɕ  ɐɔɌɏəɚɝɞɔɖɔ,  ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ ɛɌ- 
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ɢɔɑəɞɧ ɝ ɍɚɗɨɪ Ɏ ɛɚɫɝəɔɢɑ. Ƚɍɚɜ ɐɌəəɧɡ ɚɝɟɥɑɝɞɎɗɫɗɝɫ əɌ ɚɝəɚɎɑ ɣɑɞɖɚ ɚɛɜɑɐɑɗɑəəɚɕ Ɍəɖɑɞɧ, 

ɝɚɝɞɚɫɥɑɕ ɔɓ ɞɜɑɡ ɣɌɝɞɑɕ. ȸȼȾ Ɏɧɛɚɗəɫɗɔ əɌ ɌɛɛɌɜɌɞɑ 1,5 ȾɑɝɗɌ (Achieva; Philips Medical 

Systems, ȹɔɐɑɜɗɌəɐɧ) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɌɞɟɤɖɔ ɐɗɫ ɞɑɗɌ SENSE. ȰɌəəɧɑ ɍɧɗɔ ɝɚɍɜɌəɧ ɔ 

ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘɧ SPSS 23. 

ȼɑɓɟɗɨɞɌɞ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗ 49,1Ñ8,3 ɏɚɐɌ, ɔɓ əɔɡ 55% ð Ɏ ɎɚɓɜɌɝɞəɚɕ 

ɏɜɟɛɛɑ 40-60 ɗɑɞ ɔ 45% ð Ɏ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ 20-39 ɗɑɞ. Ƚɚɚɞəɚɤɑəɔɑ ɘɟɒɣɔə ɔ ɒɑəɥɔə ɍɧɗɚ 

1,3:1. Ȼɚ ɐɌəəɧɘ ȸȼȾ ɝɞɑəɚɓ ɍɧɗ ɛɜɑɐɝɞɌɎɗɑə ɟ 83,3% ɛɌɢɔɑəɞɚɎ, ɔɓ əɔɡ ɟ 13,3% ɍɧɗ ɎɧɫɎɗɑə 

ɝɞɑəɚɓ ɗɑɏɖɚɕ ɝɞɑɛɑəɔ ɔ Ɏ 70% ð ɟɘɑɜɑəəɧɕ ɝɞɑəɚɓ. ȿɜɚɎɑəɨ L4-L5 ɍɧɗ ɚɝəɚɎəɧɘ ɟɣɌɝɞɖɚɘ ɝɞɑ-

əɚɓɌ Ɏ 50%, ɟɜɚɎɑəɨ L2-L3 ð ɟ 16% ɔ L3-L4 ð ɟ 26% ɍɚɗɨəɧɡ. 

ȮɧɎɚɐ. ȸȼȾ ɫɎɗɫɑɞɝɫ ɛɚɗɑɓəɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɛɜɔ ɚɢɑəɖɑ ɝɞɑəɚɓɌ ɛɚ-

ɫɝəɔɣəɚ-ɖɜɑɝɞɢɚɎɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, ɛɚɝɖɚɗɨɖɟ ɐɌəəɧɕ ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɔə-

ɠɚɜɘɌɢɔɪ ɚ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɫɡ ɞɌɖɔɡ, ɖɌɖ ɐɑɏɑəɑɜɌɢɔɫ ɐɔɝɖɌ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɝɞɑəɚɓ ɛɚɓɎɚəɚɣəɔɖɌ, ɛɚɜɌɒɑəɔɑ ɛɚɫɝəɔɣəɚ-ɖɜɑɝɞɢɚɎɚɏɚ ɚɞɐɑɗɌ, ɝɛɚəɐɔ-

ɗɚɗɔɝɞɑɓ, ɛɜɚɗɌɛɝ ɐɔɝɖɌ, ȸȼȾ. 
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he unusual narrowing of spinal canal 

or neural foramens called spinal ste-

nosis. This pathological stat may 

cause increase compr ession on the 

spinal cord and sometime nerve path-

way root [1]. Result in various symptoms and 

signs such as pain, weakness in arm or leg and 

numbness in limbs. These clinical features ac-

tually grow slowly to intense presentation and 

its can be improved by bending of trunk ahead. 

With increase severity results in loss of bladder 

con troll, loss of bowel control and sexual dys-

function [2]. Many causes are reported and in-

vestigated for example osteoarthritis, rheuma-

toid arthritis, tumor in spine, trauma, bone 

Paget's disease, scoliosis, spondylolisthesis and 

genetic disorder [3].  

These lesion could categories by region of 

spine was affected it subdivided into cervical, 

thoracic and lumbar stenosis. The most com-

mon part affected was lumbar spinal stenosis 

at lum bar, secondly cervical stenosis, thoracic 

spine stenosis are less common [4]. Pressure 

on nerve root at lumbar spine in lower back, 

might be causes features of sciatica include 

tingling, weakness and numbness, it radiating 

from back to buttock and leg [5].  Lumbar spi-

nal stenosis almost the stenosis with severely 

intense are absent. Cauda equine a nerve root 

continue down when spinal cord end at lumbar 

spine [6].  Causes of spinal stenosis are aging, 

arthritis, congenital, instability of the spine, 

trauma, a nd tumor [7, 8].  

The most common modalities to investi-

gation the spinal stenosis are MRI, it become 

popular in diagnosis, by produce electromag-

netic signal to show image of spine. It can ap-

pear soft tissue clearly such as nerve, muscle 

and ligament than t hey show by CT scan or X -

ray. It aims in find the accurate causes of spi-

nal nerve obstacle [8]. MRI have a good reliabil-

ity criteria according to literature review public 

in this item, it have high sensitivity but ques-

tionable specificity in investigation of lumbar 

spine disorder, in disc herniation sensitivity 

range from 80 -100%  and low specificity range 

from 45 - 90%  are described in prior studies. 

These low values are due to large number of 

asymptomatic disc degenerative which produce 

high false positiv e result [9].    

Aim of study are to assess the beneficial 

role of MRI in evaluate and differentiation 

causes of spinal stenosis at lumbosacral spine.  

Patients and methods.  

Study designs and siting  

A study of  cross sectional design was re-

cruited patient l ower back pain, it's launched 

in 1st August 2021 to 1st September 2022.  

Inclusion criteria  

1 - patients had lower back pain or leg 

pain  

2 - age 18  - 60 years  

T 
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3-symptoms last for more than 4 weeks  

4- no cancer or inflammation suspicion  

Exclusion criteria  

1 - patients had history of spinal surgery.  

2 -  patients with lack of lumbar MRI  

3 - disease that produce intervertebral 

disk herniation.  

4 - laboratories results suggestive of 

presence of coagulopathy, infections, or 

inÿammatory diseases 

5 - patient who se have not finished ques-

tionnaire.  

Data collection . 

Collection of data based on well -defined 

questionnaire contain three parts, de-

mographics criteria, detail of present illness 

and results of procedures. First of all, an oral 

agreement was obtained from patient to en-

rolled in the study. Patientõs demography con-

tains age, sex and occupation.  

Patients enrolled in study with clinical 

features of claudication, pain in leg and back 

pain, numbness lower limb in both or one and 

radiological study of spine.  

Recru ited patients give appointment for 

MRI investigation, short and brief clarification 

about examination and summary of contraindi-

cation, general advisement to noise and time of 

examination and cloth they wear, some pa-

tients afraid from narrow space we tell h im 

about communication with examiner through 

intercom tool.   

MRI examination technique . 

MRI was performed with a 1.5 Tesla sys-

tems (Achieva; Philips Medical System, the 

Netherland) by use a SENSE body coils.  

Assessment procedure through meas-

urement of dur al sac cross sectional area  

(DSCSA), level of stenosis and if seen of spon-

dylolesthesis. Cutoff point in DSCSA 100 mm2 

as diagnostic value for lumbar spinal stenosis. 

Region of interest (ROI) was used to measure of  

DSCSA, calculation was done by measure the 

center portion of disk level by axial T1 image.  

Stenosis was classification according to 

multi level of narrowing spine when see steno-

sis at least two level and over. If patients have 

multi level stenosis we measure the narrowest 

site of stenosis while  if one level calculate this 

single level lumbar stenosis. Other measure-

ment to diagnosis severity of stenosis by calcu-

late stenosis ratio (SR), which are define it the 

ratio of the cross sectional area of spinal canal 

at intervertebral disk to the cross s ectional ar-

ea of next middle vertebra levels above.  

When the ratio was between 0.7 to 1, 

there was no stenosis. Ratio between 0.5 -0.7 

this mean mild stenosis, if value between 0.25 -

0.5 mean moderate stenosis and lastly if ratio 

range from 0 - 0.25 there se vere stenosis.  

The grading is based on the CSF/rootlet 

ratio as seen axial T2 images and was con-

ceived following observation of the different 

patterns according which the rootlets were dis-

posed within the dural sac while the patient 

rested supine during M RI acquisition.  

Description of the grading is as follows 

(Schizas grading system):  

Grade A stenosis: there is clearly CSF vis-

ible inside the dural sac, but its distribution is 

inhomogeneous:  

A1: the rootlets lie dorsally and occupy 

less than half of the d ural sac area.  

A2: the rootlets lie dorsally, in contact 

with the dura but in a horseshoe configuration.  

A3: the rootlets lie dorsally and occupy 

more than half of the dural sac area.  

A4: the rootlets lie centrally and occupy 

the majority of the dural sac area.  

Grade B stenosis: the rootlets occupy the 

whole of the dural sac, but they can still be in-

dividualized. Some CSF is still present giving a 

grainy appearance to the sac.  

Grade C stenosis: no rootlets can be rec-

ognized, the dural sac demonstrating a ho mo-

geneous gray signal with no CSF signal visible. 

There is epidural fat present posteriorly.  

Grade D stenosis: in addition to no root-

lets being recognizable there is no epidural fat 

posteriorly.  

We defined grade A as no or minor steno-

sis, B as moderate ste nosis, C as severe steno-

sis, and D as extreme stenosis. Schizas grades 

of lumbar spinal stenosis (Supplementary 2).  

The level of spondylolisthesis were also 

identified.  

Image analysis . 

After calculation of DSCSA then the level 

from L1 -L2 to reach L5 -S1 wa s assess to 

search about the stenosis and other pathology 

as follow,  

 1 - circumference annular bulging,  this 

seen when there is extension in intervertebral 

disk outside the edge of neighboring bone in 

range more than 50% of  its outer border.  

2 - thin annular bulging  it same the cir-

cumference annular bulging but with saving 

concavity of posterior disc.  

3 - annular tears, the external layer of in-

tervertebral disc show focal region of high sig-

nal intensity.  

4 - foramian disc herniated when external 

bord er of intervertebral disc emerge less than 

fifty percent outside the boundary of neighbor-

ing bone, these may occur unilateral or some 

time bilateral. Focused in two or one foramina  

5 - center or para -central disc herniated 

when   external  border  of   int ervertebral    disc  
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emerge less than fifty percent outside the 

boundary of neighboring bone, bulging in cen-

ter or sub articular inside of spinal canal.  

6- spondylolisthises, displaced of verte-

bral body in a nterior or posterior side more 

than or equivalent to one mm above the verte-

bral body down it.  

7- pars defects in unilateral or bilateral.  

8- disc herniated in anterior  side.  

9-Posterior vertebral element show in-

crease signal intensity called stress react ion.  

Ethical approval . 

The study was approved by our institu-

tional ethics committees and a verbal consent 

was obtained from each patient before partici-

pating in the study.  

Statistical analysis . 

Data was collected and included in a data 

based system and ana lyzed by statistical pack-

age of social sciences (SPSS, Inc., Chicago, IL, 

USA) version 23. Parametric data were ex-

pressed as mean Ñ standard deviation (SD). 

While non -parametric data were expressed as 

percentages.  

Result . 

The mean age of patients was 49.1Ñ8.3, 

55% of them in belong groups of 40 -60 year 

and 45% of patients in group of 20 -39 year. 

Ratio of males to females was 1.3: 1 the male 

constituent 56.7% of sample, (table ʈ1).  

About the clinical features 53.3% of pa-

tients presented with lower back pain  while 

25% show leg pain and 16.7% reveal both lower 

back pain and leg pain. Other manifestation 

was numbness in 8.3% and intermittent clau-

dication in 5% (table ʈ2).  

Regarding the MRI findings, the stenosis 

was presented in 83.3% of patients of them 

13.3%  was mild stenosis, 63.4% was moderate 

stenosis and 6.6% with severe stenosis (fig. 1) 

(Table 3).  

The spinal level of L4 -L5 was the major 

region of stenosis in 50% of sample whereas 

L3-L4 26% of patients and the L2 -L3 level 16% 

(fig. 2; table ʈ4).  

Other r esults, 34% of patients presented 

with disc degeneration 20% spondylolisthesis, 

12% facet degeneration, 10% scoliosis, 16% 

annular fissure and 8% disc contour (fig. 3; 

table ʈ5).  

The Dural sac cross sectional area value 

to diagnosis of spinal stenosis in our study 

was100 mm2 these give sensitivity 84%, speci-

ficity was 92% area under curve 0.89 (0.81 -

0.94) and p values 0.002 (table ʈ6).  

More over the signs of root compression 

illustrated by MRI co -exist with spinal stenosis, 

64% of patients had nerve root compression, 

30% loss of CSF, 6% show loss of epidural fat 

surrounding the dura, decrease thickness of 

spinal cord was seen in 12% and 14% present-

ed with decrease signal intensity (fig. 4, 5; table 

ʈ7).   

Discussion.  

ȾɌble  ʈ1.     Demographic characters of sample.  

% No.   

45 27 20-39 years  Age group  

55 33 40-60 years  

56.7 34 Male  Gender  

43.3 26 Female  
 

   
 

ȾɌble  ʈ2.      The presenting clinical feature of patients.  

% No. Clinical features  

53.3 32 Lower back pain  

25 15 Leg pain  

16.7 10 Both  

8.3 5 Numbness and tingling  

5 3 Intermittent claudication 
 

   
 

ȾɌble  ʈ3.       Spinal findings in MRI.  

% No. Spinal finding  

13.3 8 Mild stenosis  Stenosis  

63.4 38 Moderate stenosis 

6.6 4 Severe stenosis   

16.7 10 No stenosis  

 60 Total  
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Magnetic resonance imaging becomes the 

top most important in evaluation of spinal ste-

nosis. More over these modalities in spite of 

beneficial in diagnosis of lumbar spine stenosis 

but repeatability in evaluation of inter vertebral 

disc abnormality and stenosis is questionable. 

In addition, it cost in over use, and cost effi-

ciency are high, so if use in every case of sus-

pected of stenosis give great of financial bur-

den. But it still of much importance in pre-

operative planni ng and monitor of treatment, 

when the sign and symptoms correlated with 

image finding [8].    

Our study found the mean age of patients 

was 49.1Ñ8.3, 55% of them belong group 40-60 

year and 45% belong group 20 -39 year. Ratio 

of Males to females was 1.3: 1 t he male con-

stituent 56.7% of sample in accordance with 

previous studies and in contrast to other stud-

ies recruited older age group [10 -12].   

Hong et al. investigated 74 patients with 

central lumbar stenosis, they reported the 

mean age was 56 year of sampl e and age range 

25 -80 year. Gender composition, female was 41 

and male 33 in contrast to our study [13].  

Al-Jaberi et al, study enrolled fourteen 

men and 26 women, with average age 

52.1Ñ10.3, it has sample age range from 30-75 

year [14].  

Other study had the average age of study 

population was 62.3Ñ8.4 and comprised 58 

(45.7%) males and 69 (54.3%) females [15].  

A cohort study by Hwang  et al,  show the  

 

Fig. 1 а (Рис. 1 а) 

 

Fig. 1 b (Рис. 1 б) 

Fig. 1.   MRI, T2-WI, a – sagittal view, b – axial view. 

MRI depicting moderate spinal stenosis at L4/L5 and L5/S1 level.  

Рис. 1.    МРТ, Т2-ВИ, поясничный отдел позвоночника, а – сагиттальная плоскость, б –

аксиальная плоскость.   

ȿɘɑɜɑəəɧɕ ɝɞɑəɚɓ ɛɚɓɎɚəɚɣəɔɖɌ əɌ ɟɜɚɎəɑ L4/L5 ɔ L5/S1. 

 

Fig. 2 (Рис. 2) 

Fig. 2.    MRI, T2-WI, lumbar spine, sagittal plane. 

MRI depict multiple spinal stenosis at LSS.  

Рис. 2.    МРТ, Т2-ВИ, поясничный отдел позво-

ночника, сагиттальная плоскость. 

ȸəɚɒɑɝɞɎɑəəɧɑ ɝɞɑəɚɓɧ Ɏ ɛɚɫɝəɔɣəɚɘ ɚɞɐɑɗɑ ɛɚ-

ɓɎɚəɚɣəɔɖɌ. 
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mean age is 68 year, this cohort had older age 

group wh ich is presented with greater number 

of patients suffering from disc degeneration in 

compared to our study [16].  

The difference between study in gender 

and mean age depend on site of study in which 

population under review such as in Swedish 

study recorded mean age was 70 year and 

Nordsten study had mean age was 66 year [17].  

Age consider a risk factors in evolution of 

lumbar spinal stenosis, variable study show 

various value of DSCA between participants 

depend on differences in age composition of 

studies, in Swedish study reported low cutoff 

value of DSCA which might also influence the 

result and most of study across section that 

study patients with complain in specific time 

period [17].  

The clinical features of our patients, 

53.3% of presented with lower b ack pain while 

25% show leg pain and 16.7% reveal both low-

er back pain and leg pain. Other manifestation 

numbness in 8.3% and intermittent claudica-

tion in 5% it in consist with study of Hong et al 

[13]. they reported more common presentation 

of patients lo wer back pain and leg pain, in 

same line of finding by Al -Jaberi et al, the simi-

lar findings because of root compression that 

give mostly the same presentation in patients 

[14].  

Regarding the MRI findings, the stenosis 

was presented in 83.3% of patients of  them 

13.3% was mild stenosis,  63.4% was moderate  

ȾɌble  ʈ4.      Level of stenosis by MRI.  

% No.  Level of stenosis  

16 8 L 2-L3 

26 13 L 3-L4 

50 25 L 4-L5  

8 4 L 5 – S1  

 50 Total  
 

   
 

ȾɌble  ʈ5.   MRI pathology of spine.  

% No.  Pathologies of stenosis by MRI   

20 10 Spondylolisthesis 

34 17 Disc degeneration 

12 6 Facet degeneration 

10 5 Scoliosis 

16 8 Annular Fissure 

8 4 Disc contour 

 50 Total  
 

   
 

ȾɌble  ʈ6.        Cut off value for diagnosis of spinal stenosis.  

Variables case Cutoff  Sensitivity  Specificity  AUC(95%CI) p-value  

Dural sac cross sectional area 100 mm2 84% 92% 0.89(0.81-0.94) 0.002 
 

   
 

 

Fig. 3 (Рис. 3) 

Fig. 3.     MRI, sagittal T2-WI, lumbar spine.  

MRI showing degeneratve changes, including disc bulg-

ing, loss of disc height, facet and ligament hypertrophy 

producing spinal stenosis at L4/L5 level.  

Рис. 3.     МРТ, Т2-ВИ, поясничный отдел позво-

ночника, сагитальная плоскость. 

Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɐɑɏɑəɑɜɌɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ, ɎɖɗɪɣɌɫ 

ɛɜɚɗɌɍɔɜɚɎɌəɔɑɘ ɘɑɒɛɚɓɎɚəɖɚɎɚɏɚ ɐɔɝɖɌ, ɝəɔɒɑ-

əɔɑ Ɏɧɝɚɞɧ ɐɔɝɖɌ, ɏɔɛɑɜɞɜɚɠɔɪ ɠɌɝɑɞɚɣəɧɡ ɝɟɝɞɌ-

ɎɚɎ ɔ ɝɎɫɓɚɖ, ɛɜɔɎɚɐɫɥɟɪ ɖ ɝɞɑəɚɓɟ əɌ ɟɜɚɎəɑ 

L4/L5.  
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stenosis and 6.6% with severe stenosis, these 

result close to Hong result [13].  

On other hand a study was evaluated 

spinal stenosis level, there were 59.4% illus-

trated no stenosis while 34.6% had mil d steno-

sis and only 5% had moderate stenosis, none of 

participantõs image had severe stenosis [14].  

In addition, Bhalla thesis enrolled pa-

tients from two different center with MRI find-

ing prepared for surgical treatment, first group 

from Trondheim Norway had 78% of them had 

moderate stenosis and second group from Bos-

ton USA show 68% of patients with moderate 

stenosis [18].     

Moojen et al. assessed the l54 patients 

with lumbar spinal stenosis they found 76% of 

sample are categories as mild and moderate 

stenosis [19].  

Sigmundsson et al. evaluated a group of 

patients with 100 presented with lumbar spinal 

stenosis, prepared for spinal surgical treat-

ment, 90% of them had mild to moderated find-

ing, this is considerably higher than the find-

ings of NORDSTEN study  which is show 87%, 

which are close to our study [20].  

This minor difference in presentation of 

intensity of stenosis between studies  might be 

due to variable sample composition and vari-

ous score  and grade  uses for measurement  of 

stenosis [14].  

Our st udy reported the spinal level of L4 -

L5 was the major region of stenosis in 50% of 

sample whereas the L2 -L3 level 16% and L3 -L4 

26% of patients.  In line of H -J PARK study  

show the incidence of the lumbar spinal steno-

sis, 15% in L3 -L4,  66%   in  level  of  L4-L5 and  

 

Fig. 4 (Рис. 4) 

Fig. 4.    MRI, lumbar spine. 

Depicting CSF effacement and epidural fat posteriorly at L4/L5 level.  

Рис. 4.     МРТ, поясничный отдел позвоночника. 

Ȼɚɞɑɜɫ ɝɔɏəɌɗɌ ɚɞ ɝɛɔəəɚɘɚɓɏɚɎɚɕ ɒɔɐɖɚɝɞɔ ɔ əɌɗɔɣɔɑ ɩɛɔɐɟɜɌɗɨəɚɏɚ ɒɔɜɌ Ɏ ɓɌɐəɔɡ ɚɞɐɑɗɌɡ ɛɚɓɎɚəɚɣ-

əɚɏɚ ɖɌəɌɗɌ əɌ ɟɜɚɎəɑ L4/L5. 

ȾɌble  ʈ7.     Signs appear in MRI.  

%  No.  Signs in MRI  

46 23 Nerve root clumping  

22 11 Loss of CSF 

6 3 Loss of epidural fat  

12 6 Decrease thickness of spinal cord 

14 7 change signal intensity  

 50 Total  
 

   
 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY 

| www.rejr.ru | REJR. 2022; 12 (2):85-93       DOI: 10.21569/2222-7415-2022-12-2-85-93                     90 
 

 

19% i n L5 -S1 [21].  

In agreement with our study Hong et al, 

reported 10.9% of patients with stenosis level 

of L2 -3, 16.4% in level L3 -4, 76.7% in level L4 -

5 and 32.8% in level L5 -S1 [13].  

Authors evaluated subjects with congeni-

tal lumbar spinal stenosis in com pared with 

normal individual by used of MRI images, they 

described patients with LSS group had single 

and multilevel affected with L3, L4 and L5 in-

tervertebral disc segment more common than 

other level, and severe stenosis rarely hap-

pened [22]. These studi es finding give strongest 

evidence to our study because resemble of 

common presentation of L4 -L5 level of stenosis.  

Other results in our study, there were 

34% of patients presented with disc degenera-

tion, 20% spondylolisthesis, 12% facet degen-

eration, 10% scoliosis, 16% annular fissure 

and 8% disc contour it in consistent with study 

by Hong et al, whose reported disc degenera-

tion common pathology followed by spondylo-

listhesis which seen  nine patients in one level 

had associated spondylolisthises and two pa-

tient had spondylolistheses at further than one 

level. Spondylolistheses was great often estab-

lish at the L4 -L5 level [13].   

Doktor et al. study reveal the common 

pathology show in MRI image were disc degen-

eration spondylolistheses, scoliosis, annular 

fis sure, facet joints degeneration and disc con-

tours [10].  

Carrino et al. study more than 100 par-

ticipants to examine the agreement between 

investigator to assess variable MRI pathology 

he found the disc degeneration, spondylolisthe-

sis, endplate change, annu lar fissure and facet 

degeneration [23].  

Moreover, Hwang et. al cohort of 45 sub-

jects underwent spinal stenosis surgery catego-

ries 80% of subjects in study with worse disc 

degeneration on MRIs at baseline, other study 

reported 58% compare to our study 34%  of pa-

tients with disc degeneration [17].  

Akar et al study  reported the presence of 

sever facet degeneration in group of 100 pa-

tients with lumbar spinal stenosis planning for 

surgery, they stated 14 % had facet degenera-

tion these finding in same line of NORDSTEN 

study which are reported the facet happened in 

11% and it close to our study 12% [24].  

The variables presentation between stud-

ies regarding the pathological causes of spinal 

stenosis, these may be due to studies carried 

out in cross sectional desi gn and enrolled pa-

tients admitted to hospital with signs and 

symptoms of spinal stenosis not necessitated 

representative to all causes of lumbosacral 

spine and cannot be generalized, because limit-

ing to patients and time of studies [23].    

Table six in ou r result show the Dural 

sac cross sectional area value to diagnosis of 

spinal stenosis in our study was (100 mm2), 

these give sensitivity 84%, specificity was 92% 

area under curve 0.89 (0.81 -0.94) and p -value 

0.002, it in consist to result of Hong et al so me 

authors use lower cut off value of sac cross 

section area, the difference in cut off value be-

tween study due recruited older age group and 

variable gender enrollment in study [13, 25].   

The signs of root compression in our 

study that illustrated by MRI  co exist with spi-

nal stenosis, there were 64% of patients had 

nerve root compression, 30% loss of CSF, 6% 

show loss of epidural fat surrounding the dura, 

decrease thickness of spinal cord was seen in 

12% and 14% presented with Decrease signal 

intensity, i t agrees with Yusof et al [26] study 

but disagree with Hwang et al.  The cause 

might be due to difference in types of pathology 

found by variable studies [16, 27].     

Conclusion.  

 

Fig. 5 (Рис. 5) 

Fig. 5.      MR-myelography of lumbar spine 

showing severe L3/4, L4/L5 lumbar canal steno-

sis. 

Рис. 5.      МР-миелография поясничного от-

дела позвоночника с выраженным стенозом 

поясничного канала на уровнях L3/4, L4/L5. 
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MRI modalities a useful diagnostic option 

in evaluat ion of lumbosacral spinal stenosis, as 

it can describe appropriate variable pathologi-

cal changes, such as disc degeneration. Mag-

netic resonance images measurement of spinal 

canal associated to the level of disabilities. We 

recommend to use the MRI good con firmatory 

diagnostic modalities to investigate the spinal 

stenosis. MRI study could be a first step to put 

a plan for management of lumbar spinal steno-

sis.  
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АТИПИЧНЫЕ РЕЗУЛЬТАТЫ МР-ПЕРФУЗИИ ПРИ ДИАГНОСТИКЕ ОПУХОЛЕЙ НИЗКОЙ 

СТЕПЕНИ ЗЛОКАЧЕСТВЕННОСТИ, АССОЦИИРОВАННЫХ С ДОЛГОСРОЧНОЙ  

ЭПИЛЕПСИЕЙ 

 

Медведева Н.А.1, Халилов В.С.1,2, Кисляков А.Н.3, Копачев Д.Н.4, Серова Н.С.5 
 

1  ð  ɀȹȶɂ ɐɑɞɑɕ ɔ ɛɚɐɜɚɝɞɖɚɎ ɀȸȭȬ ȼɚɝɝɔɔ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 ð ɀȯȬȺȿ ȮȺ ȼɚɝɝɔɕɝɖɔɕ əɌɢɔɚəɌɗɨəɧɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȹ.ȴ. ȻɔɜɚɏɚɎɌ ȸȳ ȼɀ.  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

3 ð ȯȭȿȳ ȸɚɜɚɓɚɎɝɖɌɫ ɐɑɞɝɖɌɫ ɏɚɜɚɐɝɖɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ Ȱȳȸ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

4 ð ɀȯȭȹȿ ȹɌɟɣəɧɕ ɢɑəɞɜ əɑɎɜɚɗɚɏɔɔ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

5 ð ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸȳ ȼɀ (ȽɑɣɑəɚɎɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ). ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  ȻɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɚɐɔɠɔɢɔɜɚɎɌəəɚɏɚ ɛɜɚɞɚɖɚ-

ɗɌ ȸȼ- ɝɖɌəɔɜɚɎɌəɔɫ ɛɚɐ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɚɝɚɍɑəəɚɝɞɔ ɛɌɢɔɑəɞɚɎ ɝ ɩɛɔɗɑɛɞɚɏɑəəɧɘɔ 

ɚɛɟɡɚɗɫɘɔ əɔɓɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɜɌɍɚɞɑ ɛɜɔɘɑəɫɗɔɝɨ ȸȼ-ɝɔɝɞɑɘɧ (3 Ⱦ), ɜɟɞɔəəɚɑ ɝɖɌəɔɜɚɎɌ-

əɔɑ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 5 ɘɘ ɔ ɤɌɏɚɘ 2 ɘɘ ɝ Ɏɖɗɪɣɑəɔɑɘ Ɏ ɛɜɚɞɚɖɚɗ ɔɘɛɟɗɨɝəɧɡ ɛɚ-

ɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ Ⱦ1, Ⱦ2 (PROPELLER, Multivane Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɚɔɓɎɚɐɔɞɑɗɫ ɞɚɘɚɏɜɌɠɌ), 

FLAIR, DWI, GRȬ T2 ɔɗɔ SWI (SWAN). Ⱦɜɑɡɘɑɜəɧɑ 3D-ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 1,0 

ɘɘ Ɏ Ⱦ1 ñ FSPGR, TFE ɔ (Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɚɔɓɎɚɐɔɞɑɗɫ ɞɚɘɚɏɜɌɠɌ). Ȼɜɔ ɚɍəɌɜɟɒɑəɔɔ ɩɛɔ-

ɗɑɛɞɚɏɑəəɚɏɚ ɝɟɍɝɞɜɌɞɌ əɑɫɝəɚɕ ɩɞɔɚɗɚɏɔɔ ɛɜɚɎɚɐɔɗɌɝɨ ɘɚɐɔɠɔɖɌɢɔɫ ɛɜɚɞɚɖɚɗɌ ɝɖɌəɔɜɚɎɌəɔɫ 

Ɏ ɜɑɒɔɘɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ, ɝ Ɏɖɗɪɣɑəɔɑɘ ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɍɑɝɖɚəɞɜɌɝɞ-

əɚɕ/ɖɚəɞɜɌɝɞəɚɕ ȸȼ-ɛɑɜɠɟɓɔɔ (ASL/DSC) ɔ ɞɜɌɖɞɚɏɜɌɠɔɔ (DTI). Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ ɛɜɚɎɚɐɔɗɚɝɨ 

ɝɚɎɘɑɥɑəɔɑ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɏɔɍɜɔɐəɚɕ ȻɉȾ/ȶȾ ɝ 11Ƚ ɘɑɞɔɚəɔəɚɘ. 

ȼɑɓɟɗɨɞɌɞɧ. ȿ ɞɜɑɡ ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑəɧ ɝɟɍɝɞɜɌɞɧ əɑɫɝəɚɕ ɩɞɔɚɗɚɏɔɔ ɛɚ ɐɌəəɧɘ ɜɟ-

ɞɔəəɚɕ ȸȼȾ, Ɏ ɐɎɟɡ ɝɗɟɣɌɫɡ ɌɝɝɚɢɔɔɜɚɎɌəəɧɑ ɝ ɠɌɜɘɌɖɚɜɑɓɔɝɞɑəɞəɚɕ ɩɛɔɗɑɛɝɔɑɕ. Ȼɜɔ ɘɚɐɔ-

ɠɔɖɌɢɔɔ ɛɜɚɞɚɖɚɗɌ ɝɖɌəɔɜɚɎɌəɔɫ ɛɚɐ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɚɝɚɍɑəəɚɝɞɔ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɚɞɘɑɣɑəɧ 

ɛɚɎɧɤɑəəɧɑ ɓəɌɣɑəɔɫ ȸȼ-ɛɑɜɠɟɓɔɔ, ɛɚɓɎɚɗɔɎɤɔɑ, Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɝ ɐɜɟɏɔɘɔ ɗɟɣɑɎɧɘɔ ɘɌɜ-

ɖɑɜɌɘɔ ɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ, ɛɜɑɐɛɚɗɚɒɔɞɨ əɌɗɔɣɔɑ əɑɚɛɗɌɓɘɧ Ɏ ɝɞɜɟɖɞɟɜɑ ɩɞɔɡ ɝɟɍ-

ɝɞɜɌɞɚɎ. Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɧ ɍɧɗɚ ɎɧɫɎɗɑəɚ əɑɝɚɚɞɎɑɞɝɞɎɔɑ ɛɑɜɠɟɓɔɚəəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɚɞəɚɝɔɞɑɗɨəɚ ɝɞɑɛɑəɔ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɚɝɞɔ (ɏɜɑɕɐɌ ɚɛɟɡɚɗɑɕ) ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɚɛɟɡɚɗɑɕ ɂȹȽ ȮȺȳ, ɣɞɚ ɞɜɑɍɟɑɞ ɐɌɗɨəɑɕɤɑɏɚ 

ɔɓɟɣɑəɔɫ.  

ȳɌɖɗɪɣɑəɔɑ. Ȭɞɔɛɔɣəɚɑ ɛɚɎɑɐɑəɔɑ ȸȼ-ɛɑɜɠɟɓɔɔ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɚɛɟɡɚɗɑɕ ɔɓ ɏɜɟɛɛɧ 

LEAT ɞɜɑɍɟɑɞ ɐɌɗɨəɑɕɤɑɏɚ ɔɓɟɣɑəɔɫ, əɌɍɗɪɐɑəɔɫ ɔ Ɏ ɍɗɔɒɌɕɤɑɘ ɍɟɐɟɥɑɘ ɘɚɒɑɞ ɝɞɌɞɨ ɐɚɛɚɗ-

əɔɞɑɗɨəɧɘ ɘɌɜɖɑɜɚɘ ɛɚ ɐɌəəɧɘ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ. ɂɑɗɑɝɚɚɍɜɌɓəɚ ɛɜɔɘɑəɑəɔɑ ɘɚɐɔɠɔɢɔɜɚ-

ɎɌəəɚɏɚ ɛɜɚɞɚɖɚɗɌ ȸȼ-ɝɖɌəɔɜɚɎɌəɔɫ ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ ɩɛɔɗɑɛɞɚɏɑəəɧɡ ɝɟɍɝɞɜɌɞɚɎ əɑɫɝəɚɕ 

ɩɞɔɚɗɚɏɔɔ.   
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ATYPICAL RESULTS OF MR-PERFUSION IN THE DIAGNOSIS OF LONG-TERM  

EPILEPSY ASSOCIATED TUMORS 
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ntroduction.  The aim of the paper is to demonstrate  the possibilities of a modified MR scan-

ning protocol for individual characteristics of particulars in patients with epileptogenic tumors 

of low malignancy.  

Materials and methods . Superconductive MR systems (3 T), routine scanning with a slice 

thickness of  5 mm and a step of 2 mm with the inclusion in the protocol of pulse sequences T1, T2 

(PROPELLER, Multivane, depending on the tomograph manufacturer), FLAIR, DWI, GRA T2 or SWI 

(SWAN) were used in our study. Used three -dimensional 3D sequences with a slice  thickness of 1.0 

mm in T1 ñ FSPGR, TFE (depending on the manufacturer of the tomograph).  

In the case when an epileptogenic substrate of unclear etiology was revealed, the real -time scanning 

protocol was modified, intravenous contrast, contrast -free MR pe rfusion (ASL/DSC) and tractog-

raphy (DTI) included if necessary. In one case, the obtained images were combined with the results 

of hybrid PET/CT with 11C methionine.  

Results.  According to routine MRI three patients were found to have substrates of unclear 

etiology, which in two cases was associated with pharmacoresistant epilepsy. When modifying the 

scanning protocol to the individual peculiarities of patients, increased values of MR perfusion were 

noted, which, in its turn, in combination with other radiol ogical markers and clinical manifestations, 

let us  suggest the presence of neoplasm in the structure of these substrates.  

When comparing the results of radiological methods and the histological analysis, a discrepancy be-

tween the perfusion characteristics  with regard to the grade of tumors of the WHO classification of 

the Ƚentral nervous system tumors was revealed. Thus, further study is required. 

Conclusion.  The non -typical MR perfusion in the process the LEAT group tumors diagnosis re-

quires further study  as well as observation and may become an additional radiological marker in the 

near future. When detecting epileptogenic substrates of unclear etiology it is advisable to use a modi-

fied MR scanning protocol . 
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ɓɟɣɑəɔɪ ɛɚɎɑɐɑəɔɫ ɏɗɔɌɗɨəɧɡ ɚɛɟ-

ɡɚɗɑɕ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ȸȼ-

ɛɑɜɠɟɓɔɔ ɛɚɝɎɫɥɑəɚ ɘəɚɒɑɝɞɎɚ 

ɛɟɍɗɔɖɌɢɔɕ. Ȯ ɜɫɐɑ ɜɌɍɚɞ ɍɧɗɔ 

ɛɜɔɎɑɐɑəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɑ ɜɑɓɟɗɨɞɌɞɧ, ɛɚɓɎɚɗɫɪɥɔɑ əɌ ɚɝəɚɎɌəɔɔ 

ɓəɌɣɑəɔɕ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɔɓɘɑɜɑəɔɫ ɢɑɜɑ-

ɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ (CBF) ɔ ɖɜɚɎɚɞɚɖɌ Ɏ 

ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ (TBF), ɝ ɍɚɗɨɤɚɕ ɐɚɗɑɕ Ɏɑ-

ɜɚɫɞəɚɝɞɔ, ɛɜɑɐɛɚɗɌɏɌɞɨ ɝɞɑɛɑəɨ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɝɞɔ ɏɗɔɚɘ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ 

[1, 2]. Ȯɘɑɝɞɑ ɝ ɞɑɘ, Ɏɚɓɘɚɒəɚɝɞɔ ȸȼ-

ɛɑɜɠɟɓɔɔ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɚɛɟɡɚɗɑɕ əɔɓɖɚɕ 

ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ, ɌɝɝɚɢɔɔɜɚɎɌə-

əɧɡ ɝ ɐɚɗɏɚɝɜɚɣəɚɕ ɩɛɔɗɑɛɝɔɑɕ ɟ ɐɑɞɑɕ ɔ ɘɚ-

ɗɚɐɧɡ ɛɌɢɔɑəɞɚɎ (LEAT) əɑɐɚɝɞɌɞɚɣəɚ ɔɓɟɣɑ-

əɧ [3]. Ⱥɛɟɡɚɗɔ ɏɜɟɛɛɧ LEAT ɛɚɐɣɔəɫɪɞɝɫ 

ɚɍɥɑɕ ɏɜɌɐɌɢɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɚɍɜɌɓɚ-

ɎɌəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɔɝɛɚɗɨɓɟɑɘɚɕ Ɏ ɖɗɌɝ-

ɝɔɠɔɖɌɢɔɔ ɚɛɟɡɚɗɑɕ ɂȹȽ ȮȺȳ, əɚ Ɏ ɚɞɗɔɣɔɑ 
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ɚɞ ɏɗɔɚɘ, Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ əɑɛɜɑɐɝɖɌɓɟɑɘɚ Ɏɑ-

ɐɟɞ ɝɑɍɫ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ ɝɞɜɟɖɞɟɜəɚɕ ȸȼȾ. 

ȿ əɔɡ ɘɚɏɟɞ ɚɞɝɟɞɝɞɎɚɎɌɞɨ ɞɔɛɔɣəɧɑ ɛɜɔ-

ɓəɌɖɔ ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɛɚ ɐɌəəɧɘ 

əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɔ, ɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ 

ɐɔɌɏəɚɝɞɔɖɌ ɩɞɔɡ ɚɛɟɡɚɗɑɕ, ɔ ɐɌɒɑ, Ɏ əɑɖɚ-

ɞɚɜɧɡ ɝɗɟɣɌɫɡ, ɎɑɜɔɠɔɖɌɢɔɫ əɑɚɛɗɌɝɞɔɣɑ-

ɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, ɞɜɑɍɟɪɞ ɖɌɣɑɝɞɎɑəəɚɏɚ ɘɑɒ-

ɐɔɝɢɔɛɗɔəɌɜəɚɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ, ɘɟɗɨɞɔ-

ɘɚɐɌɗɨəɚɏɚ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ 

ɘɚɐɔɠɔɖɌɢɔɔ ɛɜɚɞɚɖɚɗɌ ɝɖɌəɔɜɚɎɌəɔɫ ɛɚɐ 

ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɚɝɚɍɑəəɚɝɞɔ ɛɌɢɔɑəɞɌ [4]. 

ȸɧ ɝɚɚɍɥɌɑɘ ɚɍ Ɍɞɔɛɔɣəɧɡ ɜɑɓɟɗɨɞɌɞɌɡ ȸȼ-

ɛɑɜɠɟɓɔɔ əɌ ɛɜɔɘɑɜɑ ɞɜɑɡ ɛɌɢɔɑəɞɚɎ ɝ ɚɛɟ-

ɡɚɗɫɘɔ ɔɓ ɏɜɟɛɛɧ LEAT, ɛɜɚɤɑɐɤɔɡ ɛɜɚɢɑ-

ɐɟɜɟ ɩɛɔɗɑɛɞɔɣɑɝɖɚɕ ɡɔɜɟɜɏɔɔ ɛɚ ɛɚɎɚɐɟ 

ɠɌɜɘɌɖɚɜɑɓɔɝɞɑəɞəɚɕ ɝɞɜɟɖɞɟɜəɚɕ ɩɛɔɗɑɛ-

ɝɔɔ. 

ȽɗɟɣɌɕ 1.  

ȻɌɢɔɑəɞɖɌ Ɂ., 11 ɗɑɞ, ɝ ɐɔɌɏəɚɓɚɘ 

ɝɔɘɛɞɚɘɌɞɔɣɑɝɖɌɫ ɎɔɝɚɣəɌɫ ɩɛɔɗɑɛɝɔɫ, ɓɌ-

ɐɑɜɒɖɌ ɛɝɔɡɚɜɑɣɑɎɚɏɚ ɜɌɓɎɔɞɔɫ. Ȼɜɔɝɞɟɛɧ 

ɍɑɝɛɚɖɚɫɞ ɝ ɎɚɓɜɌɝɞɌ 2,5 ɗɑɞ, ɠɑəɚɘɑəɚɗɚɏɔɫ 

ɛɜɔɝɞɟɛɚɎ, ɞɚəɔɣɑɝɖɔɑ ɌɐɎɑɜɝɔɎəɧɑ ɔ ɚɛɑɜ-

ɖɟɗɫɜəɧɑ.  ɃɌɝɞɚɞɌ ɐɚ 2 ɛɜɔɝɞɟɛɚɎ Ɏ ɘɑɝɫɢ, 

ɐɗɔɞɑɗɨəɚɝɞɨ ɛɜɔɝɞɟɛɌ ɐɚɡɚɐɔɞ ɐɚ 2 ɘɔəɟɞ. Ƚ 

3 ɗɑɞ ɛɑɜɔɚɐɔɣɑɝɖɔ ɛɜɚɡɚɐɔɗɌ ɚɍɝɗɑɐɚɎɌəɔɑ 

ɔ ɗɑɣɑəɔɑ Ɏ ɛɝɔɡɚəɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɚɞɐɑɗɑəɔ-

ɫɡ. ȻɌɢɔɑəɞɖɑ ɍɧɗɌ əɌɓəɌɣɑəɌ ɛɜɚɞɔɎɚɩɛɔ-

ɗɑɛɞɔɣɑɝɖɌɫ ɞɑɜɌɛɔɫ, ɝ əɑɚɐəɚɖɜɌɞəɚɕ ɝɘɑ-

əɚɕ ɝɡɑɘ ɔ ɖɚɜɜɑɖɢɔɑɕ ɐɚɓɔɜɚɎɚɖ, ɣɞɚ ɛɜɔ-

Ɏɑɗɚ ɖ ɝəɔɒɑəɔɪ ɣɌɝɞɚɞɧ ɛɜɔɝɞɟɛɚɎ ɐɚ 1 

ɛɜɔɝɞɟɛɌ Ɏ 2-3 ɘɑɝɫɢɌ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɔəɔɢɔɌɗɨəɚɕ (ɛɑɜɎɔɣəɚɕ) ȸȼȾ əɌ ɞɚɘɚɏɜɌɠɑ 

ɝ əɔɓɖɚɕ ɔəɐɟɖɢɔɑɕ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ, ɍɧɗ 

ɚɍəɌɜɟɒɑə ɖɚəɞɜɌɝɞəɑɏɌɞɔɎəɧɕ ɟɣɌɝɞɚɖ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɔɏəɌɗɌ Ɏ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ 

ɐɚɗɑ, ɛɑɜɎɚəɌɣɌɗɨəɚ ɜɌɝɢɑəɑəəɧɕ əɑɕɜɚɡɔ-

ɜɟɜɏɌɘɔ ɖɌɖ ɠɚɖɌɗɨəɌɫ ɖɚɜɞɔɖɌɗɨəɌɫ ɐɔɝ-

ɛɗɌɓɔɫ (ɀȶȰ) II ɞɔɛɌ, ɛɜɔɣɔəɚɕ ɣɑɘɟ ɛɚɝɗɟ-

ɒɔɗɚ əɌɗɔɣɔɑ ɞɜɌəɝɘɌəɞɔɕəɚɏɚ ɜɌɝɛɜɚɝɞɜɌ-

əɑəɔɫ ɚɣɌɏɌ ɚɞ ɖɚɜɧ ɐɚ ɝɞɑəɖɔ ɍɚɖɚɎɚɏɚ ɒɑ-

ɗɟɐɚɣɖɌ (ɜɔɝ. 1 ɍ).  

Ȱɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ȸȼȾ 

ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɝ ɘɚɐɔɠɔɖɌɢɔɑɕ ɛɜɚɞɚɖɚɗɌ 

ɝɖɌəɔɜɚɎɌəɔɫ ɛɚɐ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɚɝɚɍɑə-

əɚɝɞɔ ɛɌɢɔɑəɞɌ ɝ Ɏɖɗɪɣɑəɔɑɘ ɞɜɌɖɞɚɏɜɌɠɔɔ 

(DTI) ɔ ɍɑɝɖɚəɞɜɌɝɞəɚɕ ȸȼ-ɛɑɜɠɟɓɔɔ (ASL). 

Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɐɔəɌɘɔɣɑ-

ɝɖɔɡ ȸȼȾ, əɌ ɠɚəɑ ɚɍɥɑɕ ɝɞɌɍɔɗɨəɚɝɞɔ ɜɌ-

ɐɔɚɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ, ɚɞɘɑɣɌɗɔɝɨ əɑɓəɌ-

ɣɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɜɑɗɌɖɝɌɢɔɚəəɧɡ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖ ɜɌəɑɑ ɎɧɫɎɗɑəəɚɕ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɕ ɓɚəɧ Ɏ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ. ȹɌ ɛɚɗɟ-

ɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɚɞɣɑɞɗɔɎɚ ɚɛɜɑɐɑɗɫ-

ɗɔɝɨ: ɝɔɘɛɞɚɘ çɝɚɗɨ ɝ ɛɑɜɢɑɘè ð ɛɌɞɚɏəɚɘɚ-

əɔɣəɧɕ ɐɗɫ PLNTY (ɛɚɗɔɘɚɜɠəɚɕ əɑɕɜɚɩɛɔ-

ɞɑɗɔɌɗɨəɚɕ ɚɛɟɡɚɗɔ ɘɚɗɚɐɧɡ əɔɓɖɚɕ ɝɞɑɛɑəɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ), ɠɚɜɘɔɜɟɪɥɔɕɝɫ ɓɌ ɝɣɑɞ 

ɘəɚɒɑɝɞɎɑəəɧɡ ɖɌɗɨɢɔəɌɞɚɎ, ɔəɐɟɢɔɜɟɪ-

ɥɔɡ əɑɚɐəɚɜɚɐəɚɑ ɛɚɎɧɤɑəɔɑ ɝɔɏəɌɗɌ Ɏ ɔɘ-

ɛɟɗɨɝəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ Ⱦ2 ɚɞ ɢɑə-

ɞɜɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɚɣɌɏɌ ɖ ɛɑɜɔɠɑɜɔɔ, 

çɞɜɌəɝɘɌəɞɔɕəɧɕè ɛɜɔɓəɌɖ ɔ ɟɣɌɝɞɚɖ ɛɚɎɧ-

ɤɑəɔɫ ɛɑɜɠɟɓɔɔ Ɏ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɚɜɢɔɔ 

ɚɣɌɏɌ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɛɜɑɐɛɚɗɚɒɔɞɨ əɌɗɔɣɔɑ 

əɑɚɛɗɌɓɘɧ Ɏ ɝɞɜɟɖɞɟɜɑ ɩɛɔɗɑɛɞɚɏɑəəɚɏɚ ɝɟɍ-

ɝɞɜɌɞɌ (ɜɔɝ. 1).   

Ȯ ɡɚɐɑ ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɚɏɚ ɖɚəɝɔɗɔɟ-

ɘɌ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɖɚɜɜɑɗɫɢɔɫ ɐɔəɌɘɔɣɑ-

ɝɖɔɡ ȸȼȾ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ Ɏɔɐɑɚ-ɉɉȯ ɘɚəɔɞɚ-

ɜɔəɏɌ, ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ ɔ ɠɑəɚɘɑəɚɗɚ-

ɏɔɑɕ ɛɜɔɝɞɟɛɚɎ. ȽɛɑɢɔɌɗɔɝɞɧ ɛɜɔɤɗɔ ɖ Ɏɧ-

Ɏɚɐɟ ɚ ɞɚɘ, ɣɞɚ ɟ ɜɑɍɑəɖɌ ɝ ɠɌɜɘɌɖɚɜɑɓɔ-

ɝɞɑəɞəɧɘ ɞɑɣɑəɔɑɘ ɩɛɔɗɑɛɝɔɔ əɌ ȸȼȾ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ ɔɘɑɑɞ ɘɑɝɞɚ ɚɛɟɡɚɗɨ ɛɜɌɎɚɕ Ɏɔ-

ɝɚɣəɚɕ ɐɚɗɔ ɔɓ ɏɜɟɛɛɧ LEAT. ȿɣɔɞɧɎɌɫ ɛɚ-

ɗɟɣɑəəɧɑ ɐɌəəɧɑ, ɛɚɖɌɓɌəɚ ɚɛɑɜɌɞɔɎəɚɑ ɗɑ-

ɣɑəɔɑ. ȿɣɔɞɧɎɌɫ ɐɔəɌɘɔɣɑɝɖɟɪ ɝɞɌɍɔɗɨ-

əɚɝɞɨ ɩɛɔɗɑɛɞɚɏɑəəɚɏɚ ɝɟɍɝɞɜɌɞɌ, ɚɞɝɟɞɝɞɎɔɑ 

ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, ɘɌɝɝ-ɩɠɠɑɖɞɌ, ɛɑ-

ɜɔɠɚɖɌɗɨəɚɏɚ ɚɞɑɖɌ ɔ ɐɌəəɧɑ ɗɔɞɑɜɌɞɟɜɧ, 

ɜɑɓɟɗɨɞɌɞɧ ASL ɍɧɗɔ ɛɚɝɞɌɎɗɑəɧ ɛɚɐ ɝɚɘəɑ-

əɔɑ. ȭɧɗɚ ɛɜɚɎɑɐɑəɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɚ: çȸɔɖɜɚɡɔɜɟɜɏɔɣɑɝɖɚɑ ɟɐɌɗɑəɔɑ 

ɚɛɟɡɚɗɔ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɔ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɝ ɛɜɔɘɑəɑəɔɑɘ əɑɕɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɘɚəɔɞɚɜɔɜɚɎɌəɔɫè (ɜɔɝ. 2). ȳɌ ɛɑɜɔɚɐ ɛɚ-

ɝɞɚɛɑɜɌɢɔɚəəɚɏɚ əɌɍɗɪɐɑəɔɫ ɛɜɔɝɞɟɛɚɎ ɟ 

ɛɌɢɔɑəɞɖɔ əɑ əɌɍɗɪɐɌɗɚɝɨ.  

ȯɔɝɞɚɛɌɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧ-

ɫɎɔɗɚ ɚɛɟɡɚɗɨ ɝɜɑɐəɑɕ ɖɗɑɞɚɣəɚɝɞɔ ɝ ɐɔɠ-

ɠɟɓəɧɘ ɞɔɛɚɘ ɜɚɝɞɌ ɔ ɘəɚɏɚɣɔɝɗɑəəɧɘɔ 

ɘɔɖɜɚɖɌɗɨɢɔəɌɞɌɘɔ, ɛɚɝɞɜɚɑəəɟɪ ɖɌɖ ɔɓ 

ɖɗɑɞɚɖ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɌɗɨəɚɕ, ɞɌɖ ɔ Ɍɝɞɜɚ-

ɢɔɞɌɜəɚɕ ɗɔəɔɕ. ȻɜɚɎɑɐɑəəɚɑ ɔɘɘɟəɚɏɔɝɞɚ-

ɡɔɘɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɎɧɫɎɔɗɚ ɐɔɠɠɟɓ-

əɟɪ ɩɖɝɛɜɑɝɝɔɪ əɑɚɛɗɌɝɞɔɣɑɝɖɔɘɔ ɖɗɑɞɖɌɘɔ 

GFAP, CD34. ȳɌɖɗɪɣɑəɔɑ: ȶɌɜɞɔəɌ ɝɚɚɞɎɑɞ-

ɝɞɎɟɑɞ ɛɚɗɔɘɚɜɠəɚɕ əɑɕɜɚɩɛɔɞɑɗɔɌɗɨəɚɕ 

ɚɛɟɡɚɗɔ ɘɚɗɚɐɧɡ, əɔɓɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɝɞɔ (PLNTY), CNS WHO grade 1 (ɜɔɝ. 2 

ɍ, Ɏ, ɏ). 

ȽɗɟɣɌɕ 2. 

ȻɌɢɔɑəɞ Ƚ., 26 ɗɑɞ, ɝ ɐɔɌɏəɚɓɚɘ: ɏɑəɑ-

ɜɌɗɔɓɚɎɌəəɌɫ ɠɚɜɘɌ ɘɔɌɝɞɑəɔɔ ɝ ɛɚɜɌɒɑəɔ-

ɑɘ ɖɜɌəɔɚɍɟɗɨɍɌɜəɧɡ ɘɧɤɢ Ɏ ɝɚɝɞɚɫəɔɔ əɑ-

ɛɚɗəɚɕ ɜɑɘɔɝɝɔɔ. ȻɌɢɔɑəɞ ɝɞɜɌɐɌɑɞ ɘɔɌɝɞɑ-

əɔɑɕ ɝ 14 ɗɑɞ, ɖɚɏɐɌ, ɛɑɜɑɒɔɎ ɞɫɒɑɗɟɪ 

ɝɞɜɑɝɝɚɎɟɪ ɒɔɓəɑəəɟɪ ɝɔɞɟɌɢɔɪ, ɎɛɑɜɎɧɑ 

ɓɌɘɑɞɔɗ ɔɓɘɑəɑəɔɫ ɞɑɘɍɜɌ ɏɚɗɚɝɌ; ɣɑɜɑɓ əɑ-

ɖɚɞɚɜɚɑ Ɏɜɑɘɫ ɛɚɫɎɔɗɌɝɨ ɝɗɌɍɚɝɞɨ ɘɧɤɢ 

ɛɜɚɖɝɔɘɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɖɚəɑɣəɚɝɞɑɕ ɝ ɚɛɟ-

ɥɑəɔɑɘ Ɏɑɖ ɔ ɍɟɗɨɍɌɜəɚɕ ɐɔɝɠɟəɖɢɔɑɕ. Ȯ 15 

ɗɑɞ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɘɔɌɝɞɑəɔɫ, ɍɚɗɨəɚɘɟ 

əɌɓəɌɣɑə ɛɔɜɔɐɚɝɞɔɏɘɔəɌ ɍɜɚɘɔɐ (ȶɌɗɔɘɔə), 

ɖɚɞɚɜɧɕ ɛɜɔəɔɘɌɑɞ ɐɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ. 

Ȯ ɡɚɐɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ  ɛɚ  ɘɑɝɞɟ  
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Рис. 1 а (Fig. 1 а) 

 

Рис. 1 б (Fig. 1 b) 

 

Рис. 1 в (Fig. 1 с) 

 

Рис. 1 г (Fig. 1 d) 

 

Рис. 1 д (Fig. 1 e) 

 

Рис. 1 е (Fig. 1 f) 

Рис. 1.      МРТ. Пациентка Х., 11 лет.  

Ɍ, ɍ ð Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ, ɩɛɔɗɑɛɞɚɏɑəəɧɕ ɝɟɍɝɞɜɌɞ Ɏ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ, ɗɚɖɌɗɔɓɚɎɌəəɧɕ Ɏ 

ɖɚɜɑ ɔ ɜɌɝɛɜɚɝɞɜɌəɫɪɥɔɕɝɫ ɞɜɌəɝɘɌəɞɔɕəɚ Ɏ ɍɑɗɚɑ ɎɑɥɑɝɞɎɚ ɐɚ ɝɞɑəɖɔ Ɏɔɝɚɣəɚɏɚ ɜɚɏɌ ɏɚɘɚɗɌɞɑɜɌɗɨəɚ-

ɏɚ ɍɚɖɚɎɚɏɚ ɒɑɗɟɐɚɣɖɌ.  

Ɍ ð Ȯ ɔɘɛɟɗɨɝəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ Ⱦ2 ɚɞɘɑɣɌɑɞɝɫ ɝɔɘɛɞɚɘ çɝɚɗɨ ɝ ɛɑɜɢɑɘè;  

ɍ ð ȹɌ ɔɓɚɍɜɌɒɑəɔɫɡ STIR, ɚɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɚɞɣɑɞɗɔɎɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɞɜɌəɝɘɌəɞɔɕəɚɏɚ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌɏɌ ɖ ɝɞɑəɖɑ Ɏɔɝɚɣəɚɏɚ ɜɚɏɌ ɍɚɖɚɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ɣɑɜəɌɫ ɝɞɜɑɗɖɌ).  

Ɏ ð Ȼɜɔ Ɏ/Ɏ ɎɎɑɐɑəɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɌɏɑəɞɌ əɑ ɚɞɘɑɣɌɑɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ Ɍɖɖɟɘɟɗɫɢɔɔ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ.  

ɏ ð Ȼɚ ɐɌəəɧɘ DTI ɚɞɘɑɣɌɑɞɝɫ ɐɑɠɚɜɘɌɢɔɫ ɞɜɌɖɞɚɎ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ, ɍɑɓ ɛɜɔɓəɌɖɚɎ ɔɡ ɜɌɓɜɟɤɑəɔɫ ɔɗɔ 

ɔəɠɔɗɨɞɜɌɢɔɔ.  

ɐ, ɑ ð ȹɌ ɔɓɚɍɜɌɒɑəɔɫɡ ASL ɚɛɜɑɐɑɗɫɑɞɝɫ ɗɚɖɌɗɨəɧɕ ɟɣɌɝɞɚɖ ɏɔɛɑɜɛɑɜɠɟɓɔɔ Ɏ ɝɞɜɟɖɞɟɜɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɚɣɌɏɌ (ɍɑɗɧɑ ɝɞɜɑɗɖɔ). 

Fig. 1.   MRI. Patient Kh.,11 y.o.  

Ɍ, b ð MRI images show a pathological, epileptogenic substrate in the right temporal lobe, localized in the cor-

tex and spreading transmantically into the white matter to the wall of the temporal horn of the homolateral 

lateral ventricle.   

Ɍ ð In the T2 -WI, the "salt and pepper" symptom.  

b ð In the STIR images, a distinct visualization of the transmantial spread of the pathological focus to the  tem-

poral horn of the lateral ventricle (black arrow).  

c ð With the intravenous contrast agent, ther e is no pathological accumulation in the area of interest.  

d ð According to DTI data, there is a deformation of the tracts in the area of interest, without signs of their de-

struction or infiltration.  

e, f ð On the ASL images, a local hyperperfusion site i s determined in the structure of the pathological focus 

(white arrows).  
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Рис. 2 а (Fig. 2 а) 

 

Рис. 2 б (Fig. 2 b) 

 

Рис. 2 в (Fig. 2 с) 

 

Рис. 2 г (Fig. 2 d) 

Рис. 2.      

Ɍ ð ȸȼȾ, ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ; ɖɌɜɞɔəɌ ɞɚɞɌɗɨəɚɕ ɜɑɓɑɖɢɔɔ ɚɛɟɡɚɗɔ ɔ ɛɚɐɗɑɒɌɥɑɕ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ Ɏ 

ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ. 

 ɍ ð ȸɔɖɜɚɛɜɑɛɌɜɌɞ. ɀɜɌɏɘɑəɞ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɞɖɌəɔ ɝ ɘəɚɏɚɣɔɝɗɑəəɧɘɔ ɘɔɖɜɚɖɌɗɨɢɔəɌɞɌɘɔ. ȺɖɜɌɝɖɌ 

ɏɑɘɌɞɚɖɝɔɗɔə-ɩɚɓɔəɚɘ. 

 Ɏ ð ȸɔɖɜɚɛɜɑɛɌɜɌɞ. Ⱥɛɟɡɚɗɨ ɝ ɐɔɠɠɟɓəɧɘ ɛɌɞɞɑɜəɚɘ ɜɚɝɞɌ. ȹɑɚɛɗɌɝɞɔɣɑɝɖɔɑ ɖɗɑɞɖɔ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɌɖ 

ɩɗɑɘɑəɞɌɘɔ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɌɗɨəɚɏɚ (ɝɎɑɜɡɟ ɔ ɝɛɜɌɎɌ), ɞɌɖ ɔ ɌɝɞɜɚɢɔɞɌɜəɚɏɚ (ɝəɔɓɟ ɔ ɝɗɑɎɌ) ɞɔɛɚɎ. ȺɖɜɌɝ-

ɖɌ ɏɑɘɌɞɚɖɝɔɗɔə-ɩɚɓɔəɚɘ, ɡ100.  

ɏ ð ȸɔɖɜɚɛɜɑɛɌɜɌɞ. ȶɗɑɞɖɔ ɚɛɟɡɚɗɔ ɐɔɠɠɟɓəɚ ɩɖɝɛɜɑɝɝɔɜɟɪɞ CD34. ȴɘɘɟəəɚɑ ɚɖɜɌɤɔɎɌəɔɑ, ɡ100.  

Fig. 2.   

a ð Postoperative MRI shows a picture of total resection of the tumor and the underlying cortical plate in the 

right temporal lobe.  

b ð A fragment of pathological tissue with numerous microcalcinates. Color of GE.  

c ð A tumor with a diffuse growth pattern. Neoplastic cells ar e represented by elements of both oligodendroglial 

(top and right) and astrocytic (bottom and left) types. GE, x100.  

d ð Tumor cells diffusely express CD34. Immune staining, x100.  
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ɒɔɞɑɗɨɝɞɎɌ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ȸȼȾ ɔ ȶȾ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ, ɖɚɞɚɜɧɑ ɎɧɫɎɔɗɔ ɚɣɌɏ əɑɫɝ-

əɚɕ ɩɞɔɚɗɚɏɔɔ Ɏ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ. Ȼɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɔɓɚɍɜɌɒɑəɔɕ 

ȸȼȾ ɔ ȶȾ ɍɧɗɚ ɝɠɚɜɘɔɜɚɎɌəɚ ɓɌɖɗɪɣɑəɔɑ: 

ɎɧɫɎɗɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ Ɏ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ 

ɐɚɗɑ ɘɚɒɑɞ əɚɝɔɞɨ ɖɌɖ ɛɚɝɞɖɚəɞɟɓɔɚəəɧɕ 

ɡɌɜɌɖɞɑɜ, ɞɌɖ ɔ ɛɜɑɐɝɞɌɎɗɫɞɨ ɝɚɍɚɕ ɝɗɑɐ-

ɝɞɎɔɑ ɘɑɗɖɔɡ ɖɜɚɎɚɔɓɗɔɫəɔɕ Ɏ ɝɞɜɟɖɞɟɜɟ Ɍɜ-

ɞɑɜɔɚɎɑəɚɓəɚɕ ɘɌɗɨɠɚɜɘɌɢɔɔ. 

Ȯ ɎɚɓɜɌɝɞɑ 26 ɗɑɞ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɐɔ-

əɌɘɔɣɑɝɖɌɫ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȺɛɔɝɌəəɌɫ 

ɜɌəɑɑ ɛɌɞɚɗɚɏɔɣɑɝɖɌɫ ɝɔɏəɌɗɨəɌɫ ɓɚəɌ Ɏ 

ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ əɑ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ 

ɓəɌɣɔɘɚɕ ɐɔəɌɘɔɖɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɜɑɐɧ-

ɐɟɥɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ (ɜɔɝ. 3). ȽɞɌɍɔɗɨəɚɝɞɨ 

ɜɌɓɘɑɜɚɎ ɔ ɖɚəɠɔɏɟɜɌɢɔɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ 

ɖɚɜɖɚɎɚ-ɛɚɐɖɚɜɖɚɎɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ, əɌɗɔɣɔ-

ɑɘ ɞɜɌəɝɘɌəɞɔɕəɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ Ɏ ɝɞɚ-

ɜɚəɟ ɍɚɖɚɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɜɑɏɔɚəɌɜəɚ ɟɞɚɗ-

ɥɑəəɚɕ ɖɚɜɖɚɎɚɕ ɛɗɌɝɞɔəɖɚɕ ɔ ɗɚɖɌɗɨəɧɘ 

ɜɌɓɘɧɞɔɑɘ ɝɑɜɚ-ɍɑɗɚɕ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ 

ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɔ Ɏ ɛɚɗɨɓɟ ɠɚɖɌɗɨəɚɕ ɖɚɜ-

ɞɔɖɌɗɨəɚɕ ɐɔɝɛɗɌɓɔɔ (ɀȶȰ) II ɞɔɛɌ. Ƚ ɢɑɗɨɪ 

ɔɝɖɗɪɣɑəɔɫ əɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɛɜɚ-

ɎɑɐɑəɌ ɘɚɐɔɠɔɖɌɢɔɫ ɛɜɚɞɚɖɚɗɌ ɩɛɔɗɑɛɞɔɣɑ-

ɝɖɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɛɚɐ ɔəɐɔɎɔɐɟɌɗɨəɧɑ 

ɚɝɚɍɑəəɚɝɞɔ ɛɌɢɔɑəɞɌ. ȳɚəɌ əɑ əɌɖɌɛɗɔɎɌɗɌ 

ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ, ɛɚ ɐɌəəɧɘ DTI ɞɜɌɖ-

ɞɧ ɗɚɖɌɗɨəɚ ɚɞɖɗɚəɑəɧ, ɍɑɓ ɛɜɔɓəɌɖɚɎ ɔə-

ɠɔɗɨɞɜɌɢɔɔ ɔɗɔ ɜɌɓɜɟɤɑəɔɫ Ɏɚɗɚɖɚə. Ȯɘɑ-

ɝɞɑ ɝ ɞɑɘ, ASL ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɗɚɖɌɗɨ-

əɟɪ ɔ ɜɑɏɔɚəɌɜəɟɪ ɏɔɛɑɜɛɑɜɠɟɓɔɪ, ɡɌɜɌɖ-

ɞɑɜəɟɪ ɐɗɫ ɏɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ III-IV ɝɞɑɛɑəɔ 

ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɚɛɟɡɚɗɑɕ ɂȹȽ ȮȺȳ. Ȼɜɑɐ-

ɗɚɒɑəəɌɫ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚəɝɔɗɔɟɘɌ ɔ ɘɑɒ-

ɐɔɝɢɔɛɗɔəɌɜəɚɏɚ ɚɍɝɟɒɐɑəɔɫ ȻɉȾ-ȶȾ ɝ 11Ƚ-

ɘɑɞɔɚəɔəɚɘ ɛɚɖɌɓɌɗɌ əɌɖɚɛɗɑəɔɑ ɜɌɐɔɚ-

ɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏ ɝɞɜɟɖɞɟɜɑ ɚɣɌɏɌ, ɡɌɜɌɖ-

ɞɑɜəɚɏɚ ɐɗɫ ɏɗɔɚɘɧ I-II ɝɞɑɛɑəɔ, ɔ ɛɚɐɞɎɑɜ-

ɐɔɗɌ ɛɜɑɐɛɚɗɚɒɑəɔɑ ɚ əɌɗɔɣɔɔ əɑɚɛɗɌɓɘɧ 

(ɜɔɝ. 4 Ɍ, ɍ). ȿɣɔɞɧɎɌɫ Ɏɧɝɚɖɟɪ ɩɛɔɗɑɛɞɚ-

ɏɑəəɚɝɞɨ ɗɚɖɌɗɔɓɌɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɟɍ-

ɝɞɜɌɞɌ, ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɝɖɜɧɞɧɡ ɩɛɔɗɑɛɞɔ-

ɠɚɜɘəɧɡ ɛɜɔɓəɌɖɚɎ ɛɜɚɎɚɐɔɗɔ 4-ɣɌɝɚɎɚɕ 

Ɏɔɐɑɚ-ɉɉȯ-ɘɚəɔɞɚɜɔəɏ ɝ ɐəɑɎəɧɘ ɝəɚɘ. Ⱥɐ-

əɌɖɚ ɩɛɔɗɑɛɞɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ Ɏ ɝɞɌɐɔɫɡ 

ɍɚɐɜɝɞɎɚɎɌəɔɫ ɔ ɝəɌ ɚɍəɌɜɟɒɑəɚ əɑ ɍɧɗɚ. 

ȻɌɞɚɗɚɏɔɣɑɝɖɔɕ ɝɟɍɝɞɜɌɞ ɍɧɗ ɜɑɓɑɢɔɜɚɎɌə 

ɡɔɜɟɜɏɔɣɑɝɖɔɘ ɛɟɞɑɘ. ȸȼȾ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎ-

əɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɚɐɞɎɑɜɐɔɗɌ ɞɚɞɌɗɨəɟɪ 

ɜɑɓɑɖɢɔɪ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɟɍɝɞɜɌɞɌ ɔ ɛɜɔ-

ɗɑɏɌɪɥɔɡ ɞɖɌəɑɕ. Ȼɜɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɎɧɫɎɗɑəɌ ɏɌəɏɗɔɚɏɗɔɚɘɌ CNS 

WHO grade 1 (ɜɔɝ. 4). ȳɌ ɛɑɜɔɚɐ ɛɚɝɞɚɛɑɜɌ-

ɢɔɚəəɚɏɚ əɌɍɗɪɐɑəɔɫ ɛɜɔɝɞɟɛɚɎ ɟ ɛɌɢɔɑəɞɌ 

əɑ əɌɍɗɪɐɌɗɚɝɨ. ȻɚɝɞɚɛɑɜɌɢɔɚəəɚɑ əɌɍɗɪ-

ɐɑəɔɑ ɝɚɝɞɌɎɗɫɑɞ ɣɑɞɧɜɑ ɏɚɐɌ əɌ ɘɚɘɑəɞ ɛɟɍ-

ɗɔɖɌɢɔɔ. ɉɛɔɓɚɐɚɎ ɛɚɞɑɜɔ ɝɚɓəɌəɔɫ, ɝɟɐɚɜɚɏ 

ɔɗɔ ɔɓɘɑəɑəɔɕ Ɏ əɑɎɜɚɗɚɏɔɣɑɝɖɚɘ ɝɞɌɞɟɝɑ əɑ 

ɚɞɘɑɣɌɑɞɝɫ. ȹɔɖɌɖɔɡ ɛɜɔɓəɌɖɚɎ əɌɗɔɣɔɫ 

ɠɜɌɏɘɑəɞɚɎ ɚɝɞɌɞɚɣəɚɕ ɞɖɌəɔ, ɜɑɢɔɐɔɎɌ 

ɚɛɟɡɚɗɔ ɛɚ ɐɌəəɧɘ ɐɔəɌɘɔɣɑɝɖɔɡ ɛɚɝɞɚɛɑ-

ɜɌɢɔɚəəɧɡ ȸȼȾ əɑ əɌɍɗɪɐɌɗɚɝɨ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑ-

ɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɛɑɜɌɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌ-

ɗɌ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɛɟɡɚɗɑɎɌɫ ɞɖɌəɨ ɝ 

əɑɚɖɚɜɞɑɖɝɚɘ ɔ ɛɚɐɗɑɒɌɥɔɘ ɍɑɗɧɘ Ɏɑɥɑ-

ɝɞɎɚɘ. Ⱥɛɟɡɚɗɨ ɔɘɑɑɞ ɞɔɛɔɣəɟɪ ɐɗɫ ɏɌə-

ɏɗɔɚɏɗɔɚɘɧ ɏɔɝɞɚɗɚɏɔɣɑɝɖɟɪ ɝɞɜɟɖɞɟɜɟ, 

ɛɜɑɐɝɞɌɎɗɑəəɟɪ ɐɎɟɘɫ ɞɔɛɌɘɔ ɖɗɑɞɚɣəɧɡ 

ɩɗɑɘɑəɞɚɎ. ȹɑɕɜɚəɌɗɨəɧɕ ɖɚɘɛɚəɑəɞ ɛɜɑɐ-

ɝɞɌɎɗɑə ɖɜɟɛəɧɘɔ ɏɌəɏɗɔɚɓəɧɘɔ ɖɗɑɞɖɌɘɔ ɔ 

ɐɔɝɘɚɜɠɔɣəɧɘɔ əɑɕɜɚəɌɘɔ, ɚɖɜɟɒɑəəɧɘɔ 

əɑɚɛɗɌɝɞɔɣɑɝɖɔɘɔ ɏɗɔɌɗɨəɧɘɔ ɖɗɑɞɖɌɘɔ. Ȯ 

ɚɛɟɡɚɗɔ əɑ ɚɍəɌɜɟɒɑəɧ ɘɔɞɚɞɔɣɑɝɖɌɫ Ɍɖ-

ɞɔɎəɚɝɞɨ, ɛɜɚɗɔɠɑɜɌɢɔɫ ɝɚɝɟɐɚɎ ɔ əɑɖɜɚɓɧ. 

Ȯ əɑɖɚɞɚɜɧɡ ɟɣɌɝɞɖɌɡ ɞɖɌəɨ ɚɛɟɡɚɗɔ ɜɌɝɛɚ-

ɗɚɒɑəɌ ɚɣɑəɨ ɍɗɔɓɖɚ ɖ ɖɚɜɑ, əɚ ɛɜɔ ɩɞɚɘ ɏɔ-

ɝɞɚɌɜɡɔɞɑɖɞɚəɔɖɌ əɑɚɖɚɜɞɑɖɝɌ ɝɚɡɜɌəəɌ, 

ɔəɎɌɓɔɔ ɚɛɟɡɚɗɔ əɑ ɎɧɫɎɗɑəɚ. ȭɌɗɗɚəəɧɑ 

ɖɗɑɞɖɔ ɔ ɐɔɝɘɚɜɠɔɣəɧɑ əɑɕɜɚəɧ, ɡɌɜɌɖɞɑɜ-

əɧɑ ɐɗɫ ɀȶȰ IIa/b, əɑ ɚɍəɌɜɟɒɑəɧ. ȺɍɗɌɝɞɔ 

ɖɚɜɧ, əɑ ɝɎɫɓɌəəɧɑ ɝ ɚɛɟɡɚɗɨɪ, ɛɜɑɐɝɞɌɎɗɑ-

əɧ ɍɑɓ Ɍɜɡɔɞɑɖɞɟɜəɧɡ əɌɜɟɤɑəɔɕ. ȳɌɖɗɪɣɑ-

əɔɑ: ȯɌəɏɗɔɚɏɗɔɚɘɌ CNS WHO grade 1 (ɜɔɝ. 4 

ɏ, ɐ, ɑ).  

ȽɗɟɣɌɕ 3.  

ȻɌɢɔɑəɞ Ƚ., 12 ɗɑɞ, ɝ ɐɔɌɏəɚɓɚɘ ɝɞɜɟɖ-

ɞɟɜəɌɫ ɛɜɌɎɚɛɚɗɟɤɌɜəɌɫ ɗɚɍəɚɐɚɗɑɎɌɫ ɩɛɔ-

ɗɑɛɝɔɫ. Ȱɑɍɪɞ ɛɜɔɝɞɟɛɚɎ ɝ ɐɑɎɫɞɔɗɑɞəɑɏɚ 

ɎɚɓɜɌɝɞɌ, ɠɑəɚɘɑəɚɗɚɏɔɫ ɛɜɔɝɞɟɛɚɎ, çɓɌɘɔ-

ɜɌəɔɫè ɝ ɚɝɞɌəɚɎɖɚɕ ɜɑɣɔ ɔ ɐɎɔɏɌɞɑɗɨəɚɕ 

ɌɖɞɔɎəɚɝɞɔ, ɩɛɔɓɚɐɧ ɛɚɐɑɜɏɔɎɌəɔɫ Ɏ ɗɑɎɚɕ 

ɜɟɖɑ ɝ ɛɚɎɚɜɚɞɚɘ ɏɚɗɚɎɧ ɎɛɜɌɎɚ, ɞɚəɔɖɚ-

ɖɗɚəɔɣɑɝɖɔɑ ɛɜɔɝɞɟɛɧ Ɏɚ Ɏɜɑɘɫ ɝəɌ Ɏ 

ɌəɌɘəɑɓɑ, ɛɜɔɝɞɟɛɧ ɤɟɘɌ, ɓɎɚəɌ Ɏ ɟɤɌɡ. 

ȻɌɢɔɑəɞ ɛɑɜɔɚɐɔɣɑɝɖɔ ɛɜɚɡɚɐɔɗ ɚɍɝɗɑɐɚɎɌ-

əɔɑ ɔ ɗɑɣɑəɔɑ Ɏ ɛɝɔɡɚəɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɚɞɐɑ-

ɗɑəɔɫɡ ɜɌɓɗɔɣəɧɡ ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɕ. 

Ȼɚ ɐɌəəɧɘ ȸȼȾ (1,5 Ⱦ), ɛɜɚɎɑɐɑəəɚɕ ɛɚ ɘɑ-

ɝɞɟ ɒɔɞɑɗɨɝɞɎɌ, Ɏ ɛɜɌɎɚɕ ɗɚɍəɚɕ ɐɚɗɑ ɍɧɗɔ 

ɚɍəɌɜɟɒɑəɧ ɚɣɌɏɚɎɧɑ ɔɓɘɑəɑəɔɫ əɑɫɝəɚɏɚ 

ɏɑəɑɓɌ. ȭɧɗɌ əɌɓəɌɣɑəɌ ɛɜɚɞɔɎɚɩɛɔɗɑɛɞɔɣɑ-

ɝɖɌɫ ɞɑɜɌɛɔɫ ɝ əɑɚɐəɚɖɜɌɞəɚɕ ɝɘɑəɚɕ ɝɡɑɘ ɔ 

ɐɚɓɔɜɚɎɚɖ ȬɉȻ, ɖɚɞɚɜɌɫ ɐɑɕɝɞɎɚɎɌɗɌ ɝ ɛɑɜɑ-

ɘɑəəɧɘ ɟɝɛɑɡɚɘ, ɍɧɗɔ ɚɞɘɑɣɑəɧ ɝəɔɒɑəɔɑ 

ɣɌɝɞɚɞɧ ɛɜɔɝɞɟɛɚɎ ɔ ɖɟɛɔɜɚɎɌəɧ ɘɚɞɚɜəɧɑ 

ɞɚəɔɖɚ-ɖɗɚəɔɣɑɝɖɔɑ ɛɜɔɝɞɟɛɧ ɔ ɛɜɔɝɞɟɛɧ 

çɓɌɘɔɜɌəɔɕè. Ƀɑɜɑɓ əɑɝɖɚɗɨɖɚ ɘɑɝɫɢɑɎ ɍɧɗɚ 

ɚɞɘɑɣɑəɚ ɟɡɟɐɤɑəɔɑ Ɏ Ɏɔɐɑ ɛɜɌɖɞɔɣɑɝɖɔ 

ɑɒɑɐəɑɎəɧɡ ɖɜɌɞɖɚɎɜɑɘɑəəɧɡ ɛɜɔɝɞɟɛɚɎ Ɏ 

Ɏɔɐɑ ɖɗɚəɔɣɑɝɖɔɡ ɛɚɐɑɜɏɔɎɌəɔɕ Ɏ ɜɟɖɑ ɔ 

ɎɚɓɎɜɌɥɑəɔɑ ɛɜɔɝɞɟɛɚɎ çɓɌɘɔɜɌəɔɕè əɑ-

ɝɘɚɞɜɫ əɌ ɖɚɜɜɑɖɢɔɪ ɝɡɑɘɧ ȬɉȻ, ɛɜɔɝɞɟɛɧ 

ɛɜɚɐɚɗɒɔɗɔɝɨ. ȺɞɘɑɣɌɗɚɝɨ ɎɧɜɌɒɑəəɚɑ 

ɝəɔɒɑəɔɑ ɛɌɘɫɞɔ, ɞɚɜɛɔɐəɚɝɞɨ ɘɧɤɗɑəɔɫ, 

ɟɞɚɘɗɫɑɘɚɝɞɨ, ɝɗɚɒəɚɝɞɔ Ɏ  ɟɝɎɚɑəɔɔ  ɤɖɚɗɨ- 
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Рис. 3.      Пациент С., 26 лет. 

Ɍ, ɍ ð ȼɟɞɔəəɌɫ ȸȼȾ (3Ⱦ) ɐɑɘɚəɝɞɜɔɜɟɑɞ ɖɚɜɞɔɖɌɗɨəɚ-ɝɟɍɖɚɜɞɔɖɌɗɨəɧɕ ɝɟɍɝɞɜɌɞ ɍɑɓ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɜɑ-

Ɍɖɢɔɔ ɔ ɘɌɝɝ-ɩɠɠɑɖɞɌ, ɝ əɌɗɔɣɔɑɘ ɛɜɔɓəɌɖɚɎ ɜɑɏɔɚəɌɜəɚɏɚ əɌɜɟɤɑəɔɫ ɖɚɜɞɔɖɌɗɨəɚɕ ɚɜɏɌəɔɓɌɢɔɔ, ɞɜɑ-

ɟɏɚɗɨəɚɕ ɖɚəɠɔɏɟɜɌɢɔɔ, ɘɑɗɖɔɡ ɖɔɝɞ Ɏ ɝɞɜɟɖɞɟɜɑ ɔ çɞɜɌəɝɘɌəɞɔɕəɚɏɚè ɛɜɔɓəɌɖɌ Ɏ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɚɝɞɫɡ Ⱦ1 ɔ FLAIR. 

Ɏ ð Ȼɜɔ Ɏ/Ɏ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ Ɍɖɖɟɘɟɗɫɢɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɌɏɑəɞɌ əɑ ɎɧɫɎɗɑəɚ.  

ɏ ð DTI əɑ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɔəɠɔɗɨɞɜɌɢɔɔ ɔɗɔ əɌɜɟɤɑəɔɫ ɢɑɗɚɝɞəɚɝɞɔ ɞɜɌɖɞɚɎ. 

ɐ, ɑ ð ASL ɛɚɖɌɓɧɎɌɑɞ ɚɣɌɏɚɎɟɪ ɔ ɜɑɏɔɚəɌɜəɟɪ ɏɔɛɑɜɛɑɜɠɟɓɔɔɪ Ɏ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ.  

Fig. 3.    Patient C., 26 y.o. 

a, b ð Routine MRI (3T) demonstrates a cortical -subcortical substrate without perifocal reaction and mass ef-

fect, with the presence of signs of a regional violation of cortical organization, triangular configuration, small 

cysts in the structure and a "transmantic" sign in the T1 and FLAIR sequences.  

c ð No pathological accumulation of the contrast agent was detected during intravenous contrasting.  

d ð DTI does not demonstrate infiltration or violation of the integrity of the tracts.  

e, f ð ASL shows focal and regional hyperperfusion in the right temporal lobe.  
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Рис. 4 г (Fig. 4 d) 
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Рис. 4 е (Fig. 4 f) 

Рис. 4.       

Ɍ, ɍ ð ȯɔɍɜɔɐəɌɫ ȻɉȾ/ȶȾ ɝ 11Ƚ-ɘɑɞɔɚəɔəɚɘ ɐɑɘɚəɝɞɜɔɜɟɑɞ əɌɖɚɛɗɑəɔɑ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏ ɝɞɜɟɖɞɟ-

ɜɑ ɚɣɌɏɌ Ɏ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ.  

Ɏ ð ȸȼȾ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɖɌɜɞɔəɟ ɞɚɞɌɗɨəɚɕ ɜɑɓɑɖɢɔɔ ɚɛɟɡɚɗɔ Ɏ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ ɝ 

əɌɗɔɣɔɑɘ ɘɔəɔɘɌɗɨəɧɡ ɏɗɔɚɓəɧɡ ɔɓɘɑəɑəɔɕ ɛɚ ɏɜɌəɔɢɑ ɗɚɒɌ ɟɐɌɗɑəəɚɕ ɚɛɟɡɚɗɔ.  

ɏ ð ȸɔɖɜɚɛɜɑɛɌɜɌɞ. Ⱥɛɟɡɚɗɨ ɛɜɑɐɝɞɌɎɗɑəɌ ɖɜɟɛəɧɘɔ ɏɌəɏɗɔɚɓəɧɘɔ ɖɗɑɞɖɌɘɔ, ɘɑɒɐɟ ɖɚɞɚɜɧɘɔ ɜɌɝɛɚɗɚ-

ɒɑəɧ ɍɚɗɑɑ ɘɑɗɖɔɑ əɑɚɛɗɌɝɞɔɣɑɝɖɔɑ ɖɗɑɞɖɔ ɏɗɔɌɗɨəɚɕ ɛɚɜɢɔɔ ɚɛɟɡɚɗɔ.  

ɐ ð ȸɔɖɜɚɛɜɑɛɌɜɌɞ. ɉɖɝɛɜɑɝɝɔɫ ɝɔəɌɛɞɚɠɔɓɔəɌ ɏɌəɏɗɔɚɓəɧɘɔ ɖɗɑɞɖɌɘɔ, ɐɔɝɘɚɜɠɔɣəɧɘɔ əɑɕɜɚəɌɘɔ ɔ 

ɔɡ ɚɞɜɚɝɞɖɌɘɔ.  

ɑ ð ɉɖɝɛɜɑɝɝɔɫ ɏɗɔɌɗɨəɚɕ ɛɚɜɢɔɑɕ ɚɛɟɡɚɗɔ GFAP.  

Fig. 4.     

a, b ð Hybrid PET/CT with 11C -methionine demonstrates the accumulation of radiopharmaceutical in the 

structure of the focus in the right temporal lobe.  

c ð Postoperative MRI shows a picture of total tumor resection in the right temporal lobe with minimal gliotic 

changes along the border  of the bed of the removed tumor.  

d ð The tumor is represented by large ganglion cells, between which are located smaller neoplastic cells of the 

glial portion of the tumor.  

e ð Expression of synaptophysin by ganglion cells, dysmorphic neurons and their processes.  

f ð Expression by the glial portion of the tumor GFAP.  
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əɚɕ ɛɜɚɏɜɌɘɘɧ. Ȯ ɡɚɐɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ, ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɐɔəɌɘɔɣɑɝɖɌɫ ȸȼȾ 

əɌ ɞɚɘɚɏɜɌɠɑ 3 Ⱦ, ɏɐɑ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɜɟɞɔə-

əɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɓɌɛɚɐɚɓɜɑəɚ ɚɍɜɌɓɚ-

ɎɌəɔɑ ɛɜɌɎɚɕ ɗɚɍəɚɕ ɐɚɗɔ ɛɜɑɐɛɚɗɚɒɔɞɑɗɨəɚ 

əɑɕɜɚəɌɗɨəɚ-ɏɗɔɌɗɨəɚɏɚ ɜɫɐɌ (ɜɔɝ. 5 Ɍ, ɍ, Ɏ). 

Ȯ ɜɑɒɔɘɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ ɍɧɗɌ ɛɜɚ-

ɎɑɐɑəɌ ɘɚɐɔɠɔɖɌɢɔɫ ɛɜɚɞɚɖɚɗɌ ɝɖɌəɔɜɚɎɌ-

əɔɫ ɛɚɐ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɚɝɚɍɑəəɚɝɞɔ ɛɌɢɔ-

ɑəɞɌ. ȶɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ əɑ ɐɌɗɚ ɐɚɝɞɚ-

Ɏɑɜəɚɏɚ ɚɞɎɑɞɌ əɌ Ɏɚɛɜɚɝɧ ɚ əɑɚɛɗɌɝɞɔɣɑ-

ɝɖɚɕ ɛɜɔɜɚɐɑ ɔɓɘɑəɑəɔɕ, Ɍ ɍɑɝɖɚəɞɜɌɝɞəɌɫ 

ȸȼ-ɛɑɜɠɟɓɔɫ ɍɧɗɌ ɘɌɗɚɔəɠɚɜɘɌɞɔɎəɌ (ɜɔɝ. 

5 ɏ, ɐ, ɑ). Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɚə-

ɞɜɌɝɞəɚɕ ȸȼ- ɛɑɜɠɟɓɔɔ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɠɚ-

ɖɌɗɨəɚɑ ɛɚɎɧɤɑəɔɑ ɖɜɚɎɚɞɚɖɌ, ɝɚɎɛɌɐɌɪɥɑɑ 

ɝ ɓɚəɚɕ ɔəɞɑɜɑɝɌ, ɖɚɞɚɜɚɑ ɛɚɓɎɚɗɔɗɚ ɍɚɗɑɑ 

ɟɎɑɜɑəɚ ɏɚɎɚɜɔɞɨ ɚ Ɏɚɓɘɚɒəɚɘ əɌɗɔɣɔɔ 

əɑɚɛɗɌɓɔɔ Ɏ ɝɞɜɟɖɞɟɜɑ ɩɛɔɗɑɛɞɚɏɑəəɚɏɚ ɝɟɍ-

ɝɞɜɌɞɌ (ɜɔɝ. 6). 

Ȼɚɝɗɑ ɖɚəɝɔɗɔɟɘɌ ɔ ɚɍɝɟɒɐɑəɔɫ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɖɚɘɛɗɑɖɝəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ əɌ ɚɝ-

əɚɎɌəɔɔ ɐɌəəɧɡ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ, 

əɑɕɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɔ əɑɕɜɚɜɌɐɔɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɍɧɗɚ ɛɜɔəɫɞɚ ɜɑɤɑəɔɑ ɚ 

ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɗɑɣɑəɔɔ ɩɛɔɗɑɛɝɔɔ, ɚɝəɚɎɚɕ 

ɖɚɞɚɜɚɕ ɫɎɗɫɑɞɝɫ ɩɛɔɗɑɛɞɚɏɑəəɧɕ ɝɟɍɝɞɜɌɞ Ɏ 

ɛɜɌɎɚɕ ɗɚɍəɚɕ ɐɚɗɑ (ɛɜɑɐɛɚɗɚɒɔɞɑɗɨəɚ ɚɛɟ-

ɡɚɗɨ ɔɓ ɏɜɟɛɛɧ LEAT). ȭɧɗɚ ɛɜɚɎɑɐɑəɚ ɘɔɖ-

ɜɚɡɔɜɟɜɏɔɣɑɝɖɚɑ ɟɐɌɗɑəɔɑ ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɝ əɌɎɔɏɌɢɔɚəəɧɘ ɖɚəɞɜɚɗɑɘ. Ȼɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɑ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɑɘɚəɝɞɜɔ-

ɜɚɎɌɗɚ ɞɚɞɌɗɨəɟɪ ɜɑɓɑɖɢɔɪ ɝɟɍɝɞɜɌɞɌ ɔ ɛɑ-

ɜɔɞɟɘɚɜɌɗɨəɚɕ ɖɚɜɧ, ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɛɚɐɞɎɑɜɐɔɗɚ əɌɗɔɣɔɑ ɚɛɟɡɚɗɔ 

əɑɕɜɚəɌɗɨəɚ-ɏɗɔɌɗɨəɚɏɚ ɜɫɐɌ (ɜɔɝ. 7).  Ȼɚɝɗɑ 

ɚɛɑɜɌɢɔɔ ɛɜɔɝɞɟɛɧ əɑ ɍɑɝɛɚɖɚɫɞ. ȸɌɘɌ ɚɞ-

ɘɑɣɌɗɌ ɐɎɌ ɩɛɔɓɚɐɌ ɖɜɌɞɖɚɎɜɑɘɑəəɚɏɚ ɤɟɘɌ, 

ɓɎɚəɌ Ɏ ɟɤɌɡ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɔəɔɘɌɑɞ 

ȬɉȻ Ɏ ɛɜɑɒəɑɘ ɚɍɦɑɘɑ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑ-

ɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɛɑɜɌɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌ-

ɗɌ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɚɛɟɡɚɗɑɎɌɫ ɞɖɌəɨ ɛɜɑɐ-

ɝɞɌɎɗɑəɌ ɖɗɑɞɖɌɘɔ ɝɜɑɐəɑɏɚ ɜɌɓɘɑɜɌ ɝ ɚɖɜɟɏ-

ɗɧɘɔ ɫɐɜɌɘɔ ɔ ɝɜɑɐəɔɘ ɖɚɗɔɣɑɝɞɎɚɘ Ɍɘɠɔ-

ɠɔɗɨəɚɕ ɢɔɞɚɛɗɌɓɘɧ. ɃɌɝɞɨ ɖɗɑɞɚɖ ɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɔ ɛɜɑɐɝɞɌɎɗɑəɌ ɘɑɗɖɔɘɔ əɑɕɜɚəɌɘɔ. Ȯ 

ɠɔɍɜɔɗɗɫɜəɚɘ ɘɑɒɖɗɑɞɚɣəɚɘ ɘɌɞɜɔɖɝɑ 

ɎɝɞɜɑɣɌɪɞɝɫ ɎɌɖɟɚɗɔ. ȸɔɞɚɓɧ ɔ əɑɖɜɚɓɧ əɑ 

ɚɍəɌɜɟɒɑəɧ. ȴɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ ɩɖɝɛɜɑɝɝɔɪ ɖɗɑɞɖɌɘɔ ɚɛɟ-

ɡɚɗɔ chromogranin A, MAP2, synaptophysin. 

ȼɑɌɖɢɔɫ ɝ Ɍəɞɔ-GFAP Ɏ ɌɝɞɜɚɢɔɞɌɡ, ɖɗɑɞɖɔ 

ɚɛɟɡɚɗɔ əɑɏɌɞɔɎəɧ Ɏ ɩɞɚɕ ɜɑɌɖɢɔɔ. ȳɌɖɗɪ-

ɣɑəɔɑ: ȽɘɑɤɌəəɌɫ ɏɗɔɚəɑɕɜɚəɌɗɨəɌɫ ɚɛɟ-

ɡɚɗɨ, CNS WHO grade 1 (ɜɔɝ. 7).  

ȶɌɜɞɔəɌ ɘɚɒɑɞ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɘɟɗɨ-

ɞɔəɚɐɟɗɫɜəɚɕ ɔ ɎɌɖɟɚɗɔɓɔɜɟɪɥɑɕ əɑɕɜɚ-

əɌɗɨəɚɕ ɚɛɟɡɚɗɔ, ɏɌəɏɗɔɚɏɗɔɚɘɑ, ɐɔɠɠɟɓəɚɕ 

ɏɗɔɚəɑɕɜɚəɌɗɨəɚɕ ɚɛɟɡɚɗɔ ɝ ɚɗɔɏɚɐɑəɐɜɚɛɚ-

ɐɚɍəɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɔ ɫɐɑɜəɧɘɔ ɖɗɌɝɞɑɜɌ-

ɘɔ ɔ ɐɜɟɏɔɘ əɚɓɚɗɚɏɔɣɑɝɖɔɘ ɑɐɔəɔɢɌɘ. Ȱɗɫ 

ɐɚɝɞɚɎɑɜəɚɕ ɎɑɜɔɠɔɖɌɢɔɔ əɑɚɍɡɚɐɔɘɚ ɚɛɜɑ-

ɐɑɗɑəɔɑ ɘɑɞɔɗɫɢɔɚəəɚɏɚ ɛɜɚɠɔɗɫ ɚɛɟɡɚɗɔ. 

ȹɌ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɛɜɑ-

ɛɌɜɌɞɧ əɌɛɜɌɎɗɑəɧ Ɏ əɑɓɌɎɔɝɔɘɚɑ ɘɑɐɔɢɔə-

ɝɖɚɑ ɟɣɜɑɒɐɑəɔɑ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɘɑɞɔɗɫɢɔ-

ɚəəɚɏɚ ɛɜɚɠɔɗɫ ɚɛɟɡɚɗɔ, ɛɑɜɑɝɘɚɞɜɌ ɔ ɟɞɚɣ-

əɑəɔɫ ɚɖɚəɣɌɞɑɗɨəɚɏɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɐɔɌ-

ɏəɚɓɌ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɌɔɍɚɗɑɑ ɔɓɎɑɝɞəɧɘ ɔ ɤɔɜɚɖɚ Ɏəɑɐ-

ɜɑəəɧɘ Ɏ ɛɜɌɖɞɔɖɟ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɔɓɘɑɜɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɝɖɚɜɚɝɞɔ (CBF) ɔ 

ɚɍɦɑɘɌ (CBV) ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɫɎɗɫɑɞɝɫ 

ɖɚəɞɜɌɝɞəɌɫ DSC-ɛɑɜɠɟɓɔɫ. ȽɟɥɑɝɞɎɑəəɧɘɔ 

əɑɐɚɝɞɌɞɖɌɘɔ ɩɞɚɏɚ ɘɑɞɚɐɌ ɫɎɗɫɑɞɝɫ əɑɚɍɡɚ-

ɐɔɘɚɝɞɨ ɎəɟɞɜɔɎɑəəɚɏɚ ɍɚɗɪɝəɚɏɚ ɎɎɑɐɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɖ 

ɘɌɏəɔɞəɚɕ ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ ɓɌ ɝɣɑɞ ɍɌɓɔɜɚ-

ɎɌəɔɫ ɘɑɞɚɐɌ əɌ ɏɜɌɐɔɑəɞəɚɘ  ɔɗɔ ɩɡɚ- ɛɗɌ-

əɌɜəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ (EPI) [5, 6]. Ȯ ɛɜɚɞɔ-

Ɏɚɛɚɗɚɒəɚɝɞɨ DSC, ɜɌɐɔɚɣɌɝɞɚɞəɚɑ ɘɌɜɖɔ-

ɜɚɎɌəɔɑ ɝɛɔəɚɎ ɌɜɞɑɜɔɌɗɨəɚɕ ɖɜɚɎɔ (ASL ð 

arterial spin labeling) ð əɑɔəɎɌɓɔɎəɌɫ ɘɑɞɚɐɔ-

ɖɌ, ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɑɞ ɍɑɓ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɜɑɏɔɝɞɜɔɜɚɎɌɞɨ 

ɛɜɚɡɚɒɐɑəɔɑ ɝɛɔəɚɎ Ɏ ɎɑɥɑɝɞɎɑ ɘɚɓɏɌ ɔ, ɞɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, ɚɢɑəɔɎɌɞɨ ɎɌɜɔɌɢɔɕ ɛɑɜɠɟɓɔɔ 

ɛɟɞɑɘ ɛɚɝɞɜɚɑəɔɫ ɖɌɜɞ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɔɓ-

ɘɑɜɑəɔɫ ɢɑɜɑɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ (CBF) Ɏ 

Ɍɍɝɚɗɪɞəɧɡ ɎɑɗɔɣɔəɌɡ [1, 3, 7, 8]. ȶɌɖ ɟɒɑ 

ɍɧɗɚ ɝɖɌɓɌəɚ Ɏɧɤɑ, Ɏ ɜɫɐɑ ɜɌɍɚɞ, əɌɣɔəɌɫ ɝ 

2002 ɏ., ɎɧɫɎɗɑəɌ ɖɚɜɜɑɗɫɢɔɫ ɝɖɚɜɚɝɞɔ (CBF) 

ɔ ɚɍɦɑɘɌ (CBV) ɝɚ ɝɞɑɛɑəɨɪ ɓɗɚɖɌɣɑɝɞɎɑəəɚ-

ɝɞɔ ɏɗɔɚɘ [1, 9 - 12]. Ȼɚ ɐɌəəɧɘ Warmuth C. 

et al., ɏɗɔɚɘɧ Ɏɧɝɚɖɚɕ ɔ əɔɓɖɚɕ ɝɞɑɛɑəɔ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɚɝɞɔ ɛɚɖɌɓɌɗɔ ɔɐɑəɞɔɣəɧɑ ɓəɌɣɑ-

əɔɫ ɛɑɜɠɟɓɔɔ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɚɍɚɔɡ ɘɑɞɚ-

ɐɚɎ [8]. Ɂɚɞɫ ɘɑɞɚɐɔɖɌ DSC ɔɘɑɑɞ ɍɚɗɑɑ ɤɔ-

ɜɚɖɚɑ ɛɜɌɖɞɔɣɑɝɖɚɑ ɛɜɔɘɑəɑəɔɑ Ɏ ɚɢɑəɖɑ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɎəɟɞɜɔɘɚɓɏɚɎɧɡ ɚɛɟɡɚ-

ɗɑɕ, ɜɫɐ ɌɎɞɚɜɚɎ ɝɚɚɍɥɌɑɞ ɚ Ɏɚɓɘɚɒəɚɕ Ɍɗɨ-

ɞɑɜəɌɞɔɎɑ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ASL əɌ ɝɟ-

ɛɑɜɔəɐɟɖɞɔɎəɧɡ ɞɚɘɚɏɜɌɠɌɡ (3 Ⱦ) [13, 14]. 

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɛɜɔ ɌəɌɗɔɓɑ ɗɔɞɑɜɌɞɟɜəɧɡ ɔɝ-

ɞɚɣəɔɖɚɎ ɚɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ, ɣɞɚ 

ɛɚɐɌɎɗɫɪɥɑɑ ɍɚɗɨɤɔəɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɕ, 

əɌɛɜɌɎɗɑəəɧɡ əɌ ɚɢɑəɖɟ ɛɑɜɠɟɓɔɔɚəəɧɡ 

ɝɎɚɕɝɞɎ ɎəɟɞɜɔɘɚɓɏɚɎɧɡ ɚɛɟɡɚɗɑɕ, ɛɜɚɎɚ-

ɐɔɞɝɫ əɌ Ɏɓɜɚɝɗɧɡ ɛɌɢɔɑəɞɌɡ, ɔ ɖɌɖ ɛɜɌɎɔɗɚ, 

ɛɚɝɎɫɥɑəɧ ɏɗɔɚɘɌɘ. Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɑɜ-

ɠɟɓɔɚəəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɚɛɟɡɚɗɑɕ ɔɓ ɏɜɟɛ-

ɛɧ LEAT, ɖɚɞɚɜɧɑ ɎɝɞɜɑɣɌɪɞɝɫ Ɏ ɚɝəɚɎəɚɘ ɟ 

ɛɌɢɔɑəɞɚɎ ɐɑɞɝɖɚɏɚ ɔ ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ, ɘɧ 

ɚɍɜɌɞɔɗɔ ɎəɔɘɌəɔɑ əɌ Ɍɞɔɛɔɣəɧɑ ɜɑɓɟɗɨɞɌ-

ɞɧ, ɔɐɟɥɔɑ ɎɜɌɓɜɑɓ ɝ ɚɍɥɔɘɔ ɛɜɑɐɝɞɌɎɗɑəɔ-

ɫɘɔ, ɔɓɗɚɒɑəəɧɘɔ Ɏɧɤɑ.  ȾɌɖ  Ɏ  ɜɌɍɚɞɑ K W  
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Рис. 5 е (Fig. 5 f) 

Рис. 5.    Пациент С., 12 лет.   

Ɍ, ɍ, Ɏ ð ȼɟɞɔəəɌɫ ȸȼȾ (3Ⱦ) ɐɑɘɚəɝɞɜɔɜɟɑɞ ɗɚɖɌɗɨəɧɕ ɟɣɌɝɞɚɖ ɛɚɎɧɤɑəəɚɏɚ ɝɔɏəɌɗɌ Ɏ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑ-

ɐɚɎɌɞɑɗɨəɚɝɞɫɡ Ⱦ2 ɔ FLAIR, ɗɚɖɌɗɔɓɚɎɌəəɧɕ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɖɚɜɑ ɛɜɌɎɚɕ ɗɚɍəɚɕ ɐɚɗɔ (ɖɜɌɝəɌɫ 

ɝɞɜɑɗɖɌ). ȿɣɌɝɞɚɖ ɍɑɓ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɜɑɌɖɢɔɔ, ɘɌɝɝ-ɩɠɠɑɖɞɌ.  

ɏ ð Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɘɚɐɔɠɔɢɔɜɚɎɌəəɚɏɚ ɛɜɚɞɚɖɚɗɌ ɝɖɌəɔɜɚɎɌəɔɫ əɑ ɚɞɘɑɣɌɑɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ Ɍɖɖɟɘɟ-

ɗɫɢɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ. ȱɐɔəɔɣəɧɑ ɗɔəɑɕəɧɑ ɚɣɌɏɔ ɟɝɔɗɑəɔɫ Ɏ ɝɞɜɟɖɞɟɜɑ ɓɚəɧ 

(ɍɑɗɧɑ ɝɞɜɑɗɖɔ), ɍɧɗɔ ɜɌɝɢɑəɑəɧ ɖɌɖ ɝɚɝɟɐɔɝɞɧɕ ɛɌɞɞɑɜə ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ.   

ɐ, ɑ ð ȭɑɝɖɚəɞɜɌɝɞəɌɫ ȸȼ-ɛɑɜɠɟɓɔɫ ASL ɛɚɖɌɓɌɗɌ ɔɓɚɛɑɜɠɟɓɔɚəəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɩɛɔɗɑɛɞɚɏɑəəɚɏɚ 

ɝɟɍɝɞɜɌɞɌ ɚɞəɚɝɔɞɑɗɨəɚ ɖɚɜɧ ɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɏɚ ɛɚɗɟɤɌɜɔɫ.     

Fig. 5.      Patient C., 12 y.o. 

a, b, ɝ ð Routine MRI (3T) demonstrates a local are a of increased signal in the T2 and FLAIR sequences, local-

ized mainly in the cortex of the right frontal lobe (red arrow). A site without perifocal reaction, mass effect.  

d ð During the modified scanning protocol, there is no pathological accumulation of the contrast agent in the 

area of interest. Single linear foci of amplification in the zone structure (white arrows) were regarded as a vas-

cular contrast pattern.  

e, f ð Contrast -free MR perfusion of ASL showed isoperfusion characteristics of the epilepto genic substrate rela-

tive to the cortex and white matter of the controlateral hemisphere.  
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Yeom ɑt.al., ɛɜɔ ɚɍɥɑɕ ɖɚɜɜɑɗɫɢɔɔ ɛɑɜɠɟɓɔ-

ɚəəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɏɗɔɚɘ əɔɓɖɚɕ ɔ Ɏɧɝɚ-

ɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɟ ɐɑɞɑɕ ɔ 

Ɏɓɜɚɝɗɧɡ ɚɞɘɑɣɌɗɚɝɨ, ɣɞɚ ɛɫɞɨ ɔɓ ɤɑɝɞɔ ɏɌə-

ɏɗɔɚɏɗɔɚɘ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɛɚɎɧɤɑəəɧɕ 

ɖɜɚɎɚɞɚɖ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɝɑɜɧɘ ɎɑɥɑɝɞɎɚɘ, 

ɡɚɞɫ ɔ ɫɎɗɫɪɞɝɫ ɚɛɟɡɚɗɫɘɔ I ɏɜɑɕɐɌ ɛɚ ɖɗɌɝ-

ɝɔɠɔɖɌɢɔɔ ɚɛɟɡɚɗɑɕ ɂȹȽ ȮȺȳ [15]. Ⱥ ɞɚɘ, 

ɣɞɚ ɏɌəɏɗɔɚɏɗɔɚɘɌ ɘɚɒɑɞ ɔɘɑɞɨ ɛɚɎɧɤɑəəɟɪ 

ɛɑɜɠɟɓɔɪ ɝɚɚɍɥɌɑɞɝɫ ɔ Ɏ ɛɟɍɗɔɖɌɢɔɔ ɚ ɜɚɗɔ 

ɍɑɝɖɚəɞɜɌɝɞəɚɕ ȸȼ-ɛɑɜɠɟɓɔɔ Ɏ ɔɐɑəɞɔɠɔ-

ɖɌɢɔɔ ɛɚɞɑəɢɔɌɗɨəɚ ɩɛɔɗɑɛɞɚɏɑəəɧɡ ɚɣɌɏɚɎ 

ɟ ɐɑɞɑɕ ɝ ɠɚɖɌɗɨəɚɕ ɩɛɔɗɑɛɝɔɑɕ. ȬɎɞɚɜɧ ɝɚ-

ɚɍɥɌɪɞ, ɣɞɚ Ɏ ɏɜɟɛɛɑ ɎɧɫɎɗɑəəɧɡ ɝɞɜɟɖɞɟɜ-

əɧɡ ɛɚɜɌɒɑəɔɕ ɚɛɟɡɚɗɔ LEAT ɍɧɗɔ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ ɏɌəɏɗɔɚɏɗɔɚɘɚɕ ɔ ɐɔɓɩɘɍɜɔɚɛɗɌ 

ɝɞɔɣɑɝɖɚɕ əɑɕɜɚɩɛɔɞɑɗɔɌɗɨəɚɕ ɚɛɟɡɚɗɨɪ 

(ȰȹȱȺ) ɔ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɐɔɌɘɑɞɜɌɗɨəɚ 

ɛɜɚɞɔɎɚɛɚɗɚɒəɧɑ ɓəɌɣɑəɔɫ ɛɑɜɠɟɓɔɔ [3]. 

ȿɣɔɞɧɎɌɫ, ɣɞɚ ɛɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, ȰȹȱȺ 

ɚɍɗɌɐɌɑɞ ɏɔɛɚɛɑɜɠɟɓɔɚəəɧɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔ-

ɖɌɘɔ, ɘɧ ɛɜɑɐɛɚɗɌɏɌɑɘ, ɣɞɚ ɔɘɑəəɚ ɏɌə-

ɏɗɔɚɏɗɔɚɘɌ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɛɚɎɧɤɑəəɧɑ 

ɓəɌɣɑəɔɫ ɖɜɚɎɚɞɚɖɌ [3, 15].  Ȯ ɚɐəɚɕ ɔɓ ɝɞɌ-

ɞɑɕ, ɛɚɝɎɫɥɑəəɧɡ əɑɐɌɎəɚ Ɏɖɗɪɣɑəəɚɕ Ɏ 

əɚɎɟɪ ɖɗɌɝɝɔɠɔɖɌɢɔɪ ɚɛɟɡɚɗɑɕ ɂȹȽ ȮȺȳ ɚɞ 

2021 ɏɚɐɌ, ɛɚɗɔɘɚɜɠəɚɕ əɑɕɜɚɩɛɔɞɑɗɔɌɗɨ-

əɚɕ ɚɛɟɡɚɗɔ əɔɓɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚ-

ɝɞɔ ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ (PLNTY), ɑɝɞɨ ɗɪɍɚ-

ɛɧɞəɚɑ ɟɛɚɘɔəɌəɔɑ ɚɍ ɟɣɌɝɞɖɌɡ ɏɔɛɑɜɛɑɜ-

ɠɟɓɔɔ Ɏ ɝɞɜɟɖɞɟɜɑ ɚɍɜɌɓɚɎɌəɔɫ ɛɜɔ ɛɜɚɎɑ-

ɐɑəɔɔ DSC, ɡɚɞɫ ɛɜɔ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ əɑ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɝɗɑɐɚɎ 

əɑɚɎɌɝɖɟɗɫɜɔɓɌɢɔɔ [16]. ɉɞɔ ɐɌəəɧɑ ɝɚɎɛɌ-

ɐɌɪɞ ɝ əɌɤɔɘɔ əɌɍɗɪɐɑəɔɫɘɔ (əɌ ɛɜɔɘɑɜɑ 

ɛɜɑɐɝɞɌɎɗɑəəɧɡ Ɏ ɝɞɌɞɨɑ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌ-

ɑɎ) ɔ, ɡɚɞɫ ɚəɔ ɛɜɚɎɑɐɑəɧ əɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

əɑ ɓəɌɣɔɘɧɡ ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ, ɓɌɝɗɟɒɔ-

ɎɌɪɞ ɎəɔɘɌəɔɫ ɔ ɐɌɗɨəɑɕɤɑɏɚ ɔɓɟɣɑəɔɫ.  

ȿɣɔɞɧɎɌɫ, ɣɞɚ ɚɣɑəɨ ɣɌɝɞɚ ɚɛɟɡɚɗɔ ɔɓ ɏɜɟɛ-

ɛɧ LEAT ɘɚɏɟɞ əɑ ɚɍɗɌɐɌɞɨ ɞɌɖɔɘɔ ɖɗɌɝɝɔɣɑ-

ɝɖɔɘɔ ɛɜɔɓəɌɖɌɘɔ ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, 

ɖɌɖ ɛɜɚɏɜɑɐɔɑəɞəɧɕ ɜɚɝɞ, ɘɌɝɝ-ɩɠɠɑɖɞ, ɛɑ-

ɜɔɠɚɖɌɗɨəɧɕ ɚɞɑɖ, ɔ ɔɘɑɪɞ əɑɚɐəɚɓəɌɣəɚɑ 

ɚɞəɚɤɑəɔɑ ɖ ɖɚəɞɜɌɝɞəɚɘɟ ɟɝɔɗɑəɔɪ, ɚəɔ 

ɝɛɚɝɚɍəɧ ɖ ɘɔɘɔɖɜɔɔ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɡ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖ ɐɜɟɏɔɡ ɚɛɟɡɚɗɑɕ ɔ ɜɌɓɗɔɣəɧɡ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɕ Ɏ ɞɖɌəɫɡ ɏɚɗɚɎəɚ-

ɏɚ ɘɚɓɏɌ. Ȼɚɩɞɚɘɟ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɞɜɌɖɞɚɎɖɌ 

ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɝɛɑɢɔɌɗɔɝɞɌɘɔ, 

ɓəɌɖɚɘɧɘɔ ɝ ɛɜɚɍɗɑɘɌɘɔ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɝɞɜɟɖɞɟɜəɧɡ ɚɝəɚɎ ɩɛɔɗɑɛɝɔɔ ɔ ɐɚɛɚɗəɔ-

ɞɑɗɨəɌɫ ɘɚɐɔɠɔɖɌɢɔɫ ɛɜɚɞɚɖɚɗɌ ɛɚɐ ɔəɐɔ-

ɎɔɐɟɌɗɨəɧɑ  ɚɝɚɍɑəəɚɝɞɔ  ɛɌɢɔɑəɞɌ ɝ  ɚɍɫɓɌ- 

 

Рис. 6 (Fig. 6) 

Рис. 6.     Карты контрастной МР-перфузии (DSC), включенной в состав модифицированного 

протокола сканирования, демонстрируют локальную гиперперфузию в зоне интереса по 

сравнению с белым и серым веществом контралатерального полушария.  

Fig. 6.    Contrast MR perfusion (DSC) maps included in the modified scanning protocol demonstrate 

local hyperperfusion in the area of interest compared to the white and gray matter of the con-

trolateral hemisphere.  
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Рис. 7 а (Fig. 7 а) 

 

Рис. 7 б (Fig. 7 b) 

 

Рис. 7 в (Fig. 7 с) 

 

Рис. 7 г (Fig. 7 d) 

Рис. 7.      

Ɍ ð ȸȼȾ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɞɚɞɌɗɨəɟɪ ɜɑɓɑɖɢɔɪ ɚɛɟɡɚɗɔ Ɏ ɛɜɌɎɚɕ ɗɚɍəɚɕ ɐɚɗɑ ɝ ɟɣɌɝɞɖɌɘɔ 

ɘɔəɔɘɌɗɨəɚɏɚ ɏɗɔɚɓɌ ɛɚ ɏɜɌəɔɢɑ ɗɚɒɌ ɟɐɌɗɑəəɚɕ ɚɛɟɡɚɗɔ. 

ɍ ð ȸɔɖɜɚɛɜɑɛɌɜɌɞ. Ⱥɛɟɡɚɗɨ ɛɚɝɞɜɚɑəɌ ɔɓ ɖɗɑɞɚɖ ɝɜɑɐəɑɏɚ ɜɌɓɘɑɜɌ ɝ ɚɖɜɟɏɗɧɘɔ ɫɐɜɌɘɔ ɔ Ɍɘɠɔɠɔɗɨəɚɕ 

ɢɔɞɚɛɗɌɓɘɚɕ. ȸɑɒɖɗɑɞɚɣəɧɕ ɘɌɞɜɔɖɝ ɠɔɍɜɔɗɗɫɜəɧɕ, Ɏ əɬɘ ɎɝɞɜɑɣɌɪɞɝɫ ɎɌɖɟɚɗɔ. ȺɖɜɌɝɖɌ ɏɑɘɌɞɚɖɝɔɗɔ-

əɚɘ-ɩɚɓɔəɚɘ, ɡ200.  

Ɏ ð ȸɔɖɜɚɛɜɑɛɌɜɌɞ. ȹɑɚɛɗɌɝɞɔɣɑɝɖɔɑ ɖɗɑɞɖɔ ɩɖɝɛɜɑɝɝɔɜɟɪɞ chromogranin A. ȴɘɘɟəəɚɑ ɚɖɜɌɤɔɎɌəɔɑ, 

ɡ200. 

ɏ ð ȸɔɖɜɚɛɜɑɛɌɜɌɞ. ȳəɌɣɔɞɑɗɨəɌɫ ɣɌɝɞɨ ɖɗɑɞɚɖ ɚɛɟɡɚɗɔ ɩɖɝɛɜɑɝɝɔɜɟɑɞ OLIG2. ȴɘɘɟəəɚɑ ɚɖɜɌɤɔɎɌəɔɑ, 

ɡ200.  

Fig. 7.   

a ð Postoperative MRI demonstrates total tumor resection in the right frontal lobe with minimal gliosis areas 

along the border of the bed of the removed tumor.  

b ð The tum or is built of medium -sized cells with rounded nuclei and an amphiphilic cytoplasm. The intercel-

lular matrix is fibrillar, vacuoles occur in it. Hematoxylin and eosin staining, x200.  

c ð Neoplastic cells express chromogranin A. Immune staining, x200.  

d ð A significant part of tumor cells express OLIG2. Immune staining, x200.  
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ɞɑɗɨəɧɘ Ɏɖɗɪɣɑəɔɑɘ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ 

SWI (SWAN), DTI ɔ ɍɑɝɖɚəɞɜɌɝɞ-

əɚɕ/ɖɚəɞɜɌɝɞəɚɕ ȸȼ-ɛɑɜɠɟɓɔɔ (ASL/DSC) 

ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ ɩɛɔɗɑɛɞɚɏɑəəɚɏɚ ɝɟɍɝɞɜɌɞɌ 

əɑɫɝəɚɕ ɩɞɔɚɗɚɏɔɔ [17].  Ȯ ɝɗɟɣɌɑ ɝ ɛɌɢɔɑə-

ɞɚɘ Ƚ. ɞɚɗɨɖɚ əɑɚɐəɚɓəɌɣəɧɑ ɜɑɓɟɗɨɞɌɞɧ ASL 

ɝ Ɍɞɔɛɔɣəɚ Ɏɧɝɚɖɔɘɔ ɓəɌɣɑəɔɫɘɔ ɛɑɜɠɟɓɔɔ 

Ɏ ɐɔəɌɘɔɣɑɝɖɔ ɝɞɌɍɔɗɨəɚɘ ɚɣɌɏɑ əɌ ɛɜɚɞɫ-

ɒɑəɔɔ 10 ɗɑɞ ɛɚɓɎɚɗɔɗɔ ɛɜɑɐɛɚɗɚɒɔɞɨ əɌɗɔ-

ɣɔɑ əɑɚɛɗɌɓɘɧ, ɣɞɚ ɟɐɌɗɚɝɞɨ ɛɚɐɞɎɑɜɐɔɞɨ ɝ 

ɛɚɘɚɥɨɪ ȻɉȾ ȶȾ ɝ 11Ƚ-ɘɑɞɔɚəɔəɚɘ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ ɐɔ-

əɌɘɔɣɑɝɖɔ ɝɞɌɍɔɗɨəɚɏɚ, ɖɚəɞɜɌɝɞəɑɏɌɞɔɎəɚ-

ɏɚ, ɩɛɔɗɑɛɞɚɏɑəəɚɏɚ ɖɚɜɞɔɖɌɗɨ-

əɚ/ɝɟɍɖɚɜɞɔɖɌɗɨəɚɏɚ ɝɟɍɝɞɜɌɞɌ, ɔɘɑɪɥɑɏɚ 

ɖɔɝɞɚɓəɟɪ/ɘɟɗɨɞɔɖɔɝɞɚɓəɟɪ ɗɔɍɚ əɑɚɐəɚ-

ɜɚɐəɟɪ (ɝ ɘɔɖɤɔɜɚɎɌəɔɑɘ ɏɜɌəɔɢɧ ɘɑɒɐɟ 

ɝɑɜɧɘ ɔ ɍɑɗɧɘ ɎɑɥɑɝɞɎɚɘ) ɝɞɜɟɖɞɟɜɟ, ɘəɚ-

ɒɑɝɞɎɑəəɧɑ ɔɗɔ ɑɐɔəɔɣəɧɑ ɖɜɟɛəɧɑ ɖɌɗɨ-

ɢɔəɌɞɧ, ɔ, Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ, ɐɑɘɚəɝɞɜɔ-

ɜɟɪɥɑɏɚ ɞɜɌəɝɘɌəɞɔɕəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ 

ɐɚ ɝɞɑəɖɔ ɍɚɖɚɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɢɑɗɑɝɚɚɍɜɌɓ-

əɚ ɎɖɗɪɣɌɞɨ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɜɫɐ ɚɛɟ-

ɡɚɗɨ ɔɓ ɏɜɟɛɛɧ LEAT. Ȱɗɫ ɝɟɒɑəɔɫ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɏɚ ɜɫɐɌ ɌɖɞɟɌɗɨəɧɘ ɛɜɑɐɝɞɌɎɗɫ-

ɑɞɝɫ ɘɚɐɔɠɔɖɌɢɔɫ ɛɜɚɞɚɖɚɗɌ ɝɖɌəɔɜɚɎɌəɔɫ 

ɛɚɐ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɚɝɚɍɑəəɚɝɞɔ ɛɌɢɔɑəɞɌ Ɏ 

ɜɑɌɗɨəɚɘ Ɏɜɑɘɑəɔ ɝ ɚɍɫɓɌɞɑɗɨəɧɘ Ɏɖɗɪɣɑ-

əɔɑɘ Ɏ ɛɜɚɞɚɖɚɗ ɍɑɝɖɚəɞɜɌɝɞ-

əɚɕ/ɖɚəɞɜɌɝɞəɚɕ ȸȼ-ɛɑɜɠɟɓɔɔ ɔ ɝɚɎɘɑɥɑ-

əɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ȸȼȾ, ȶȾ ɔ ȻɉȾ ȶȾ. ȭɑɓ-

ɟɝɗɚɎəɚ, ɛɜɔ ɛɚɗɟɣɑəɔɔ ɛɚɡɚɒɔɡ ɛɑɜɠɟɓɔɚə-

əɧɡ ɛɚɖɌɓɌɞɑɗɑɕ əɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ 

ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ, ɜɑɓɟɗɨɞɌɞɧ ɍɑɝɖɚəɞɜɌɝɞ-

əɚɕ/ɖɚəɝɞɜɌɝɞəɚɕ ȸȼ-ɛɑɜɠɟɓɔɔ ɘɚɏɟɞ ɝɞɌɞɨ 

ɑɥɑ ɚɐəɔɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ  ɘɌɜɖɑɜɚɘ əɑ-

ɖɚɞɚɜɧɡ ɚɛɟɡɚɗɑɕ ɏɜɟɛɛɧ LEAT əɌ ɐɚɚɛɑɜɌ-

ɢɔɚəəɚɘ ɩɞɌɛɑ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌ-

ɢɔɔ ȯɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɛɚ ɛɚɐɐɑɜɒɖɑ 

Ȯɑɐɟɥɑɕ əɌɟɣəɚɕ ɤɖɚɗɧ ȹɄ-599.2022.3 

çȹɑɔəɎɌɓɔɎəɧɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ 

ɗɟɣɑɎɚɕ ɘɑɐɔɢɔəɧ Ɏ ɝɖɜɔəɔəɏɑ, ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ, ɘɚəɔɞɚɜɔəɏɑ ɗɑɣɑəɔɫ ɔ ɖɚəɞɜɚɗɑ 

ɜɑɌɍɔɗɔɞɌɢɔɔ ɝɚɢɔɌɗɨəɚ ɓəɌɣɔɘɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕ (ȼɟɖɚɎɚɐɔɞɑɗɨ ȹ.Ƚ. ȽɑɜɚɎɌ)è.  

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ 

əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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AN INCIDENTAL FINDING OF CEMENTOBLASTOMA IN A 21 YEAR-OLD FEMALE 
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 benign neoplasm called a  cementoblastoma is characterised by the development of cemen-

tum -like tissue near the tooth root. The characteristic that separates a cementoblastoma 

from an osteoblastoma is a rounded or nodular mass connected to one or more dental 

roots (WHO, 2005). The lesion known as cementoblastoma is thought to be quite uncom-

mon. Because it gives pathologists and surgeons information that can enhance diagnostic precision 

and enable them to make educated decisions and fine -tune their treatment plans to improve the clin-

ical result, the epidemiological research of such lesions is crucial. This case report describes the ce-

mentoblastoma's radiological characteristics by cone -beam computed tomography.  
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СЛУЧАЙНАЯ НАХОДКА ЦЕМЕНТОБЛАСТОМЫ У 21-ЛЕТНЕЙ ЖЕНЩИНЫ 

 

Картик Раджарам Мохан, Сарамма Мэтью Фенн, 

Равикумар Петагоундер Тангавелу 

 

ȶɚɗɗɑɐɒ ȮɔəɌɕɫɖɌ ȸɔɝɝɔɚəɝ ȽɌəɖɌɜɌɣɌɜɔɫɜ ȰɑəɞɌɗ, ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɠɚəɐ ɘɔɝɝɔɔ ȮɔəɌɕɫɖɌ (ȿəɔɎɑɜɝɔɞɑɞ).  

ȾɌɘɔɗ ȹɌɐɟ, ȴəɐɔɫ.   

 

ɚɍɜɚɖɌɣɑɝɞɎɑəəɚɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɑ, əɌɓɧɎɌɑɘɚɑ ɢɑɘɑəɞɚɍɗɌɝɞɚɘɚɕ, ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ 

ɚɍɜɌɓɚɎɌəɔɑɘ ɢɑɘɑəɞɚɛɚɐɚɍəɚɕ ɞɖɌəɔ Ɏɍɗɔɓɔ ɖɚɜəɫ ɓɟɍɌ. ɁɌɜɌɖɞɑɜəɚɕ ɣɑɜɞɚɕ, ɚɞɗɔ-

ɣɌɪɥɑɕ ɢɑɘɑəɞɚɍɗɌɝɞɚɘɟ ɚɞ ɚɝɞɑɚɍɗɌɝɞɚɘɧ, ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ ɩɞɚ ɚɖɜɟɏɗɚɑ ɔɗɔ ɟɓɗɚɎɌ-

ɞɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɝɎɫɓɌəəɚɑ ɝ ɚɐəɔɘ ɔɗɔ əɑɝɖɚɗɨɖɔɘɔ ɖɚɜəɫɘɔ ɓɟɍɌ (ȮȺȳ, 2005). ɂɑ-

ɘɑəɞɚɍɗɌɝɞɚɘɌ ɝɣɔɞɌɑɞɝɫ ɐɚɎɚɗɨəɚ ɜɑɐɖɚɕ əɌɡɚɐɖɚɕ. ɉɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɞɌɖɔɡ ɛɌɞɚɗɚɏɔɕ ɔɘɑɑɞ ɜɑɤɌɪɥɑɑ ɓəɌɣɑəɔɑ, ɞɌɖ ɖɌɖ ɐɌɑɞ ɛɌɞɚɘɚɜɠɚɗɚɏɌɘ ɔ ɡɔɜɟɜɏɌɘ ɔə-

ɠɚɜɘɌɢɔɪ, ɖɚɞɚɜɌɫ ɘɚɒɑɞ ɛɚɎɧɝɔɞɨ ɞɚɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɛɚɓɎɚɗɔɞɨ ɔɘ ɛɜɔəɔɘɌɞɨ ɚɍɚɝəɚ-

ɎɌəəɧɑ ɜɑɤɑəɔɫ ɔ ɖɚɜɜɑɖɞɔɜɚɎɌɞɨ ɗɑɣɑəɔɑ ɐɗɫ ɟɗɟɣɤɑəɔɫ ɖɗɔəɔɣɑɝɖɔɡ ɜɑɓɟɗɨɞɌɞɚɎ. Ȯ ɩɞɚɘ 

ɖɗɔəɔɣɑɝɖɚɘ ɝɗɟɣɌɑ ɚɛɔɝɌəɧ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɢɑɘɑəɞɚɍɗɌɝɞɚɘɧ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɚəɟɝəɚ-

ɗɟɣɑɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ.   

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɢɑɘɑəɞɚɍɗɌɝɞɚɘɌ, əɔɒəɫɫ ɣɑɗɪɝɞɨ, ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɨ ɛɟɗɨɛɧ, ɖɚəɟɝəɚ-

ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȶɌɜɞɔɖ ȼɌɐɒɌɜɌɘɘɚɡɌə, e-mail: drkarthik@vmsdc.edu.in  
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ntroduction.  

Cementoblastoma is a benign 

hamartomatous malformation of cemen-

tum lining the surface of the root. It most-

ly occurs in the first permanent molar re-

gion in mandible. An odontogenic  tumour of 

neoplastic cementoblasts is referred to as ce-

mentoblastoma. The lesion is regarded as the 

unique true neoplasm of cementum origin and 

was initially identified by Noeberg in 1930. The 

term "benign cementoblastoma" used to refer to 

the uncommon tu mour known as cementoblas-

toma. It is thought to be a cementum 

hamartomatous deformity as well as an odon-

togenic ectomesenchymal tumour. It is also re  

garded as a genuine cementoblast neoplasm. It 

is distinguished by a live tooth with a mass of 

cementum or tissue that resembles cementum 

glued to its roots. Dewey originally provided a 

description of it in  1927. Less than 1 -6.2 per-

cent of all odontogenic tumours are mandibu-

lar molar or premolar tumours, which are fre-

quently encountered in young people and fre-

quently accompanied by the tumour. Cemento-

blastoma is a rare neoplasm characterised by 

proliferation  of neoplastic cementoblasts and 

usually occur as a mineralised mass in the 

apex of vital mandibular first molars. These 

tumours, which are frequently thought to be 

asymptomatic, might exhibit pain and oedema. 

The ultimate cementoblastoma diagnosis is 

typi cally established on histopathology, but 

some characteristic radiographic findings are 

enough to make the diagnosis. The preferred 

course of treatment is to remove the tooth and 

any related cementoblastomas. Despite the be-

nign nature of the lesion, this ar ticle details an 

instance of aggressive nature of cementoblas-

toma [1].  

Case Presentation.  

A 21 -year -old female reported to our de-

partment for occasional pain and discomfort in 

lower left back tooth region for the past 5 

months. Her past medical history is non -

contributory. General examination revealed her 

vitals are stable. Extraoral examination did not 

reveal any swelling resulting in facial asym-

metry. Intraoral examination did not revealed 

any local odontogenic factors such as dental 

caries or periodontal  factors such as calculus 

deposits around the tooth, periodontal pocket, 

gingival recession in relation to 37 (fig. 1).  

So a furthur radiological evaluation by 

cone beam computed tomography was done 

I 

 

Fig. 1 (Рис. 1) 

 

Fig. 2 (Рис. 2) 

Fig. 1.  Photo. 

Intraoral clinical photograph.  

Рис. 1.   Фотография.  

ȴəɞɜɌɚɜɌɗɨəɧɕ ɝəɔɘɚɖ əɔɒəɑɕ ɣɑɗɪɝɞɔ.   
 

Fig. 2.   CBCT, sagittal section.  

The distance between the radiopaque mass and the 

inferior alveolar nerve canal is 1.1 mm.  

Рис. 2.   КЛКТ, сагиттальная реконструкция. 

ȼɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ Ɏɧɝɚɖɚɛɗɚɞəɧɘ ɚɍɜɌɓɚɎɌəɔɑɘ ɔ 

ɖɌəɌɗɚɘ əɔɒəɑɣɑɗɪɝɞəɚɏɚ əɑɜɎɌ ɝɚɝɞɌɎɗɫɑɞ 1,1 

ɘɘ.  
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with the help of carestream cs -9600 CBCT ma-

chine with fie ld of volume (FOV) of 5x5 cm in 

relation to left mandibular posterior tooth re-

gion in relation to 36,37.  

Reconstructed panoramic image with 

carestream cs -9600 CBCT machine with expo-

sure parameters of 120 kvp, 6.3 mA, 19 secs. 

The slices in panoramic mode C BCT made at 

29.8 mm thickness revealed a well -defined ho-

mogenous radiopaque mass in the posterior 

region of left side mandible in relation to peri-

apical region of 37 measuring mediolaterally 

7.2 mm, superior ð inferiorly 6.3 mm, obscur-

ing the root -outline in relation to 37. The radi-

opaque mass surrounded by radiolucent rim. 

The distance between the radiopaque mass and 

the inferior alveolar nerve canal is 1.1mm (fig. 

2). 

Axial sectional images made at 1.1 mm 

thickness revealed a well -defined radioopaque 

mass fused with root 37 surrounded by r adio-

lucenct rim (fig. 3).  

Cross sectional images made at 975Ⱨm 

thickness revealed a well -defined homogenous 

radiopaque mass attached to the apex of root of 

37 surrounded by radiolucent rim with de-

struction of lingual cortex in relation to 37 

tooth region.  Axial section revealed perforation 

of lingual cortical plate in relation to radio-

paque mass (fig. 4).  

The patient did not consent to surgical 

removal of cementoblastoma, hence surgical 

procedure was deferred in this case. So pallia-

tive treatment for pain was initiated by pre-

scription of a non -steroidal anti -inflammatory 

drug, a tablet. Ketorolac 10 mg prescribed b.i.d 

for three days. The patient's pain got subsided. 

The patient was informed of the aggressive na-

ture of the lesion, and periodic follow -up and  

evaluation of the lesion is advised after a 

month.  

Discussion.  

Cementoblastoma is a benign, slow -

growing hamartomatous mesenchymal neo-

plasms composed chiefly of cementum -like tis-

sue. The tumour more common in males 

among 12 to 65 years of age. It occurs m ore 

often in mandible (78%) when compared to 

maxilla (22%), in relation to the roots of first 

molar (90%). The tumour occurs usually soli-

tary, that is slow growing but eventually dis-

place teeth. The vitality of tooth affected by 

such cementoblastoma is not  compromised. 

Pain occurs in some cases, which can be re-

lieved by nonsteroidal antiinflammatory drugs. 

The internal architecture of cementoblastomas 

is varied in the form of a dense amorphous or a 

mixed radiolucent -radiopaque in the form of 

wheel spoke app earance. The density of the ra-

diopaque mass usually obscures the root out-

line. cementoblastoma, in some can perforate 

the outer cortical plate without a periosteal re-

action [1]. Van Ho stated that cone beam com-

puted tomography helps in surgical treatment 

planning for cementoblastomas, thereby pre-

venting   fracture   of  mandible   during  surgical  

 

Fig. 3 (Рис. 3) 

 

Fig. 4 (Рис. 4) 

Fig. 3.   CBCT, axial section.  

A well -defined radi oopaque mass fused with root 37 

surrounded by radiolucenct rim.  

Рис. 3.    КЛКТ, аксиальная плоскость.   

ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɣɑɞɖɚ ɚɣɑɜɣɑəəɚɑ Ɏɧɝɚɖɚɛɗɚɞəɚɑ 

ɚɍɜɌɓɚɎɌəɔɑ, ɔɝɡɚɐɫɥɑɑ ɔɓ ɖɚɜəɫ ɓɟɍɌ 37, ɚɖɜɟ-

ɒɑəəɚɑ ɚɍɚɐɖɚɘ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ.   
 

Fig. 4.    CBCT, axial section.  

Perforation of lingual cortical plate.  

Рис. 4.    КЛКТ, аксиальная плоскость. 

ȻɑɜɠɚɜɌɢɔɫ ɫɓɧɣəɚɕ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ.  
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removal of such cementoblastomas [1]. Preto 

K.A. et al suggested that cone beam computed 

tomogr aphy is helpful and aids in diagnosis 

and treatment planning of cementoblastomas 

[2]. Kumar S et al reported the occurrence of 

an infected cementoblastoma in mandibular 

ramus region, that resulted in pain [3]. Que-

reshi et al suggested the concurrent bilate ral 

occurrence of cementoblastomas with cemento -

ossifying fibromas [4]. Wu Y.H. et al reported 

bilaterally occurring cementoblastomas in two 

mandibular molar regions [5]. Ahire M.S. et al 

reported 2.4% of cementoblastomas in a retro-

spective study among 250  odontogenic tu-

mours in Maharashtra [6]. Suhasini G.P. re-

ported the occurrence of cementoblastomas 

among pediatric population in the region of de-

ciduous molar [7]. Hiremath M.C. et al reported 

the occurrence of cementoblastoma in relation 

to primary decidu ous mandibular second mo-

lar teeth [8]. Lam et al suggested that im-

munohistochemical studies revealed diffuse 

staining of fos in 16 cementoblastomas (71%), 

identified by fluorescent in -situ hybridization 

(FISH) [9]. Bruno Ramos Chranovic et al stud-

ied 258 c ases of cementoblastomas and stated 

that a significant prevalence was seen in the 

second and third decades of life, in the posteri-

or areas, and in the mandibular first molars. 

Lesions were frequently correlated with bone 

growth (74.9%), the existence of cl inical com-

plaints (70.2%), the presence of healthy teeth 

(78%) and root resorption (59.8 percent). Ob-

servations that are less common include inferi-

or displacement of the mandibular canal and 

cortical bone perforation (16.3%) (23.6 percent) 

[10].  

 The diff erential diagnosis of cemento-

blastoma includes mature lesions of periapical 

cemental dysplasia, hypercementosis, dense 

bone island. The mature lesions of periapical 

cemental dysplasia often occurs in the man-

dibular anterior region, whereas the lesions of 

cementoblastoma usually involves mandibular 

molar region. The outline of periapical ce-

mental dysplasia is more irregular, when com-

pared to cementoblastoma, which have a circu-

lar, smooth, uniform, regular outline. The ce-

mentoblastomas usually have a soft -tis sue 

capsule, which do not occur in dense bone is-

land, periapical cemental dysplasia. Periapical 

sclerosing osteitis can occur from long standing 

periapical inflammatory reactions in bone from 

inflammatory products released from death of 

pulp tissue caused by dental caries. It results 

in a sclerotic reaction of the cancellous bone 

around the small region of tooth apex. The 

tooth affected by periapical sclerosing osteitis 

do not respond to pulp  vitality  tests,   whereas  

 

Fig. 5 (Рис. 5) 

Fig. 5.    CBCT, coronal section.  

Radiopaque mass is in close proximity to the left infe-

rior alveolar nerve canal.  

Рис. 5.   КЛКТ, корональная реконструкция.  

Ȯɧɝɚɖɚɛɗɚɞəɚɑ ɚɍɜɌɓɚɎɌəɔɑ əɌɡɚɐɔɞɝɫ Ɏ əɑɛɚɝɜɑɐ-

ɝɞɎɑəəɚɕ ɍɗɔɓɚɝɞɔ ɚɞ ɖɌəɌɗɌ ɗɑɎɚɏɚ əɔɒəɑɣɑɗɪɝɞ-

əɚɏɚ əɑɜɎɌ.  
 

ȾɌble  ʈ1.   PRISMA strategy . 
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in Cementoblastoma, the involved tooth is vital 

and responds to pulp vitality tests, such as 

thermal test carried out by heated gutta percha 

sticks. Hypercementosis is not usually associ-

ated with root resorption, whereas cemento-

blastoma can cause external root resorption 

and cortical perforation, even bony expansion 

of the jaw. Dense bone islands, also called 

enostosis or periapical idiopathic osteosclerosis 

are localized growths of compact bone that de-

velop within cancellous bone. They are interna l 

components of exostoses. Such dense bone is-

lands, usually lack a radiolucent capsule or 

shadow, which are characteristically appreciat-

ed radiographically in cementoblastoma. The 

borders of dense bone islands, usually blends 

with the trabeculae of surroun ding bone. In-

flammatory etiology, such as a long standing 

dental caries or large restoration is usually 

seen in periapical condensing osteitis. The le-

sions of peripical condensing osteitis occur on 

the root apex of the tooth and extend in a more 

symmetric form in every direction [10].  

Conclusions.  

Cementoblastomas are benign, slow -

growing hamartomatous malformation of ce-

mentum. Such cementoblastomas are inci-

dentally discovered on radiographic examina-

tion when a patient complains of tooth pain 

without obviou s odontogenic causes, such as 

dental caries or periodontal findings such as a 

periodontal pocket, gingival recession, and cal-

culus deposits around the tooth. The advent of 

new imaging techniques like cone -beam com-

puted tomography is helpful in three -

dimens ional visualisation and exact location of 

cementoblastoma, its effects such as cortical 

perforation resulting in inflammatory periosteal 

reaction and bone expansion. The pain arising 

from cementoblastomas usually responds to 

non -steroidal anti -inflammatory  drugs. Pa-

tients must also be educated about their ag-

gressive nature, even though they have benign, 

slow -growing potential.  
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Ethical approval.  

Ethical approval was obtained from insti-

ȾɌble  ʈ2.     Research studies on cem entoblastoma in mandible.  

Author  year Age/gender site Results 

Çalışkan, A., Karöz, 

T. B., Sumer, M., 

Açıkgöz, A., &Süllü, 

Y.  

2016 31/ Female Anterior mandible Cementoblastomais a rare neo-

plasm that develops from odon-

togenic ectomesenchyme. It is 

characterized by a mineralized 

mass attached to the apex of the 

root produced by neoplastic ce-

mentoblasts.Cementoblastoma 

occurred in impacted right man-

dibular canine tooth 

Sharma N. 2014 16/ Male Right mandibular 

first molar -extracted 

site 

Cementoblastoma occurred in 

extraction site right mandibular 

first molar 

Grewal H.K. 2014 26/ Male  Impacted Left man-

dibular third molar 

and right mandibular 

first molar 

Cementoblastoma associated 

with swelling and pain near im-

pacted mandibular third molar 

Iannaci G., Luise R., 

Iezzi G., Piattelli A. , 

Salierno A. 

2013 60/ Male Right Mandibular 

second molar 

cementoblastoma is a  rare neo-

plasm, the dental practitioner 

should be aware of the clinical 

and radiographic features that 

will lead to its early diagnosis 

and treatment 
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tution.  

Patient consent.  

 Informed written consent was obtained 

from the patient for publication of her clinical 

images  

Methodology.  

A database literature search was made by 

using the key word òcementoblastoma mandi-

bleó in Pubmed database, which revealed only 

17 articles from 2012 to 2022.  
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ПРИМЕНЕНИЕ УЛЬТРАСОНОГРАФИИ ДЛЯ ДИАГНОСТИКИ ИНОРОДНОГО ТЕЛА ЯЗЫКА 

 

Тарасенко С.В.1, Степанов М.А.1, Надточий А.Г.2, Возгомент О.В.2,  

Калинин С.А.1, Хисамиева Г.М.1 
 

1 - ɀȯȬȺȿ ȮȺ çȻɑɜɎɧɕ ȸɚɝɖɚɎɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ 

(ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ). 

 2 - ɀȯȭȿ ȹȸȴɂ çɂɑəɞɜɌɗɨəɧɕ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔəɝɞɔɞɟɞ ɝɞɚɘɌɞɚɗɚɏɔɔ ɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ 

(ɂȹȴȴȽɔɃȷɁ)è ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. ɏ.ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɘɚəɝɞɜɌɢɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɌɞɣɔɖɚɎ 

Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ Ɏ ɚɍəɌɜɟɒɑəɔɔ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ ɫɓɧɖɌ,ɑɏɚ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɔ 

ɟɞɚɣəɑəɔɔ ɞɚɛɚɏɜɌɠɚ-ɌəɌɞɚɘɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ, ɚɛɜɑɐɑɗɑəɔɔ ɝɚɝɞɚɫəɔɫ ɚɖɜɟɒɌ-

ɪɥɔɡ ɞɖɌəɑɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑə ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɎɧɫɎɗɑəɔɫ ɟ ɛɌɢɔɑəɞɌ ɛɜɔ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɫɓɧɖɌ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ (ɜɧɍɨɑɕ ɖɚɝɞɔ) ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɑɏɚ ɟɐɌɗɑəɔɑɘ 

ɔ ɛɌɞɚɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɑɕ ɎɧɫɎɗɑəəɧɡ Ɏ ɞɖɌəɫɡ ɫɓɧɖɌ ɔɓɘɑəɑəɔɕ. 

ȼɑɓɟɗɨɞɌɞɧ. ȼɌɓɘɑɜɧ ɔ ɜɌɝɛɚɗɚɒɑəɔɑ ɔɓɎɗɑɣɑəəɚɏɚ ɛɜɔ ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɎɘɑɤɌɞɑɗɨɝɞɎɑ 

ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ (ɜɧɍɨɑɕ ɖɚɝɞɔ), Ɍ ɞɌɖɒɑ  ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ɞɖɌəɑɕ ɫɓɧɖɌ, ɚɖɜɟ-

ɒɌɪɥɔɡ ɔəɚɜɚɐəɚɑ ɞɑɗɚ, ɛɚɗəɚɝɞɨɪ ɝɚɎɛɌɐɌɗɔ ɝ ɛɚɗɟɣɑəəɧɘɔ ɛɜɔ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɌəəɧɘɔ. 

Ⱥɍɝɟɒɐɑəɔɑ. ȻɜɔɎɑɐɑəəɧɕ ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɐɑɘɚəɝɞɜɔɜɟɑɞ Ɏɧɝɚɖɟɪ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɟɪ ɞɚɣəɚɝɞɨ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ ɎɧɫɎɗɑəɔɔ ɔ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ 

ɫɓɧɖɌ, ɚɛɜɑɐɑɗɑəɔɔ ɑɏɚ ɞɚɛɚɏɜɌɠɔɔ ɔ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ. ɉɞɚ ɛɚɓɎɚɗɫɑɞ 

ɚɛɔɜɌɞɨɝɫ əɌ ɐɌəəɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɗɑɣɑəɔɫ ɐɌəəɚɏɚ ɖɚə-

ɞɔəɏɑəɞɌ ɛɌɢɔɑəɞɚɎ. 

ȳɌɖɗɪɣɑəɔɑ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌəɚ ɛɜɔ ɛɑɜɎɔɣəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɔəɚ-

ɜɚɐəɧɡ ɞɑɗ ɫɓɧɖɌ ɖɌɖ ɐɚɝɞɟɛəɧɕ ɔ ɞɚɣəɧɕ ɝɛɚɝɚɍ ɔɡ ɚɍəɌɜɟɒɑəɔɫ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɫɓɧɖ, ɔəɚɜɚɐəɚɑ ɞɑɗɚ ɫɓɧɖɌ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɫɓɧɖɌ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȽɞɑɛɌəɚɎ ȸ.Ȭ., e-mail: doctor.stepanov@gmail.com  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ:  ȾɌɜɌɝɑəɖɚ Ƚ.Ȯ., ȽɞɑɛɌəɚɎ ȸ.Ȭ., ȹɌɐɞɚɣɔɕ Ȭ.ȯ., Ȯɚɓɏɚɘɑəɞ Ⱥ.Ȯ., ȶɌɗɔ-
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USAGE OF ULTRASONOGRAPHY FOR THE DIAGNOSIS OF A FOREIGN  

BODY OF THE TONGUE 
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Kalinin S.A.1, Khisamieva G.M.1 

 
1- I.M. Sechenov First Moscow State Medical University (Sechenov University). Moscow, Russia.  

2- National Medical Research Center Central Research Institute of Dentistry and Oral Surgery. Moscow, Russia.  

 

emonstration of the possibilities of ultrasound examination using high -resolution sensors 

in detecting a foreign body of the tongue, its identification and refinement of topographic 

and anatomical characteristics, determining the condition of surroundin g tissues.  
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Materials and methods.  A clinical case of detection of a foreign body (fish bone) in a patient 

during ultrasound examination of the tongue, followed by its removal and pathohistological verifica-

tion of the changes detected in the tissues of the  tongue is presented.  

Results.  The size and location of the foreign body (fish bone) extracted during surgery, as well 

as the pathomorphological condition of the tongue tissues surrounding the foreign body, completely 

coincided with the data obtained durin g preoperative ultrasound examination.  

Discussion.  The above clinical case demonstrates the high diagnostic accuracy of ultrasound 

examination in detecting and identifying a foreign body of the tongue, determining its topography 

and assessing the condition  of surrounding tissues. This makes it possible to rely on ultrasound da-

ta when planning the treatment of this contingent of patients.  

Conclusion.  Ultrasound examination is shown in the primary diagnosis of foreign bodies of 

the tongue as an affordable and  accurate way to detect them.  

 

Keywords: tongue, foreign body of the tongue, ultrasonography of tongue.  
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əɚɜɚɐəɧɑ ɞɑɗɌ (ȴȾ) ɘɫɏɖɔɡ ɞɖɌəɑɕ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ (ȸȾ 

ɃȷȺ)əɑ ɫɎɗɫɪɞɝɫ ɜɑɐɖɚɝɞɨɪ. Ȼɚ 

ɐɌəəɧɘ ȭɌɕɜɔɖɚɎɌ ȴ.ȸ. ɝ ɝɚɌɎɞ. 

(2017), ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ, ɚɍɜɌɞɔɎ-

ɤɔɡɝɫ ɓɌ ɛɚɘɚɥɨɪ ɖ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɘ ɡɔɜɟɜ-

ɏɌɘ, ɐɚɗɫ ɛɌɢɔɑəɞɚɎ ɝ ȴȾ ȸȾ ɃȷȺ ɐɚɝɞɔɏɌɑɞ 

3,8% [1].ɉɞɌ ɝɞɌɞɔɝɞɔɖɌ, ɍɑɓɟɝɗɚɎəɚ, ɚɞəɚɝɔɞɝɫ 

ɞɚɗɨɖɚ ɖ ȴȾ, ɛɚɛɌɎɤɔɘ Ɏ ȸȾ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɚɝɞɜɚɕ ɞɜɌɎɘɧ (ɍɧɞɚɎɌɫ, ɐɚɜɚɒəɚ-

ɞɜɌəɝɛɚɜɞəɧɑ ɛɜɚɔɝɤɑɝɞɎɔɫ, ɡɔɜɟɜɏɔɣɑ-

ɝɖɔɑ/ɚɜɞɚɐɚəɞɔɣɑɝɖɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ) ɔ əɑ 

ɟɣɔɞɧɎɌɑɞ ɞɜɌɎɘ, ɝɎɫɓɌəəɧɡ ɝ ɚɝɗɚɒəɑəɔɫɘɔ 

ɔəɦɑɖɢɔɚəəɧɡ ɖɚɝɘɑɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɐɟɜ 

(ɏɑɗɑɚɘ, əɔɞɑɕ ɔ ɞ.ɐ.)[2].Ȯ 2018 ɏɚɐɟ ɚɞɑɣɑɝɞɎɑə-

əɧɘɔ ɌɎɞɚɜɌɘɔ ɍɧɗɚ ɛɜɑɐɗɚɒɑəɚ ɜɌɓɐɑɗɑəɔɑ 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɡɝɫ ȴȾ ȸȾ ɃȷȺ əɌ 

ɐɎɑ ɏɜɟɛɛɧ ð ɚɜɏɌəɔɣɑɝɖɚɏɚ ɔ əɑɚɜɏɌəɔɣɑɝɖɚɏɚ 

ɛɜɚɔɝɡɚɒɐɑəɔɫ [2]. Ȯ ɛɑɜɎɟɪ ɏɜɟɛɛɟ Ɏɡɚɐɫɞ 

ɔəɚɜɚɐəɧɑ ɞɑɗɌ ɜɌɝɞɔɞɑɗɨəɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ 

ɞɌɖɔɑ, ɖɌɖ ɐɑɜɑɎɚ, ɝɞɑɍɗɔ ɞɜɌɎɧ, ɖɚɝɘɑɞɚɗɚɏɔ-

ɣɑɝɖɔɑ ɠɔɗɗɑɜɧ; Ɏɚ Ɏɞɚɜɟɪ ð ɘɑɞɌɗɗɔɣɑɝɖɔɑ, 

ɝɞɑɖɗɫəəɧɑ ɔ ɛɗɌɝɞɔɖɚɎɧɑ ɚɍɦɑɖɞɧ. ȱɐɔəɚɕ 

ɚɍɥɑɛɜɔəɫɞɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȴȾ ȸȾ ɃȷȺ əɑ 

ɝɟɥɑɝɞɎɟɑɞ, ɚɐəɌɖɚ, Ɏɛɚɗəɑ ɑɝɞɑɝɞɎɑəəɚ, ɣɞɚ 

ɔɝɞɚɜɔɣɑɝɖɔ ɚəɔ ɛɚɐɜɌɓɐɑɗɫɗɔɝɨ əɌ ɜɑəɞɏɑəɚ-

ɖɚəɞɜɌɝɞəɧɑ (ɜɑəɞɏɑəɚɛɚɓɔɞɔɎəɧɑ, radiopaque) 

ɔ ɜɑəɞɏɑəɚɛɜɚɓɜɌɣəɧɑ (ɜɑəɞɏɑəɚəɑɏɌɞɔɎəɧɑ, 

radiolucent), ɛɚɝɖɚɗɨɖɟ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȴȾ ɫɎɗɫɗɌɝɨ ɜɑəɞɏɑəɚɏɜɌɠɔɫ. 

Ȼɜɔ ɩɞɚɘ, ɌɎɞɚɜɧ ɚɞɘɑɣɌɪɞ ɝɗɚɒəɚɝɞɔ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɜɑəɞɏɑəɚəɑɏɌɞɔɎəɧɡ (Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ð 

ɐɑɜɑɎɫəəɧɡ) ȴȾ [3].ȻɚɐɌəəɧɘ Mohamed A ɝ ɝɚ-

ɌɎɞ. (2016), ɛɚɣɞɔ ɟ ɞɜɑɞɔ ɛɌɢɔɑəɞɚɎ ɐɑɜɑɎɫə-

əɧɑ ȴȾ ȸȾ ɃȷȺ ɚɝɞɌɪɞɝɫ əɑɜɌɝɛɚɓəɌəəɧɘɔ 

ɛɜɔ ɛɑɜɎɔɣəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɔ ɛɜɚɫɎɗɫɪɞɝɫ 

ɎɛɚɝɗɑɐɝɞɎɔɔ ɡɜɚəɔɣɑɝɖɔɘɔ ɏəɚɕəɚ-

ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɔ ɠɟəɖɢɔɚ-

əɌɗɨəɧɘɔ əɌɜɟɤɑəɔɫɘɔ [4, 5]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɞɜɌɐɔɢɔɚəəɚ ɛɜɔɘɑəɫɑɘɌɫ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ 

əɌɗɔɣɔɑ ɔəɚɜɚɐəɧɡ ɞɑɗ ɜɑəɞɏɑəɚɏɜɌɠɔɫ əɑ ɛɚɓ-

Ɏɚɗɫɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ȴȾ ɝ əɔɓɖɚɕ ɜɑəɞɏɑəɚɎ-

ɝɖɚɕ ɛɗɚɞəɚɝɞɨɪ (ɐɑɜɑɎɫəəɧɑ ɥɑɛɖɔ, ɠɜɌɏɘɑə-

ɞɧ ɛɗɌɝɞɔɖɌ, ɝɞɑɖɗɌ ɔ ɞ.ɐ.), Ɍ ɞɌɖɒɑ  ɚɛɜɑɐɑɗɔɞɨ 

ɔɡ ɝɔəɞɚɛɔɪ, ɣɞɚ ɐɑɗɌɑɞ ɑɑ ɘɌɗɚɩɠɠɑɖɞɔɎəɧɘ 

ɘɑɞɚɐɚɘ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɔ ɟɝɛɑɤəɚɏɚ ɔɓɎɗɑɣɑ-

əɔɫ ɔəɚɜɚɐəɚɏɚ ɛɜɑɐɘɑɞɌ[6]. 

Ȯ ɛɜɚɞɔɎɚɛɚɗɚɒəɚɝɞɨ ɩɞɚɘɟ, ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ) ɛɚɓɎɚɗɫɑɞ ɚɍəɌɜɟ-

ɒɔɞɨ ɖɌɖ ɜɑəɞɏɑəɚɛɚɓɔɞɔɎəɧɑ, ɞɌɖ ɔ ɜɑəɞɏɑ-

əɚəɑɏɌɞɔɎəɧɑ ɔəɚɜɚɐəɧɑ ɞɑɗɌ, ɟɞɚɣəɔɞɨ ɔɡ ɞɚ-

ɛɚɏɜɌɠɔɪ ɚɞəɚɝɔɞɑɗɨəɚ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ, 

ɚɛɜɑɐɑɗɔɞɨ ɎɧɜɌɒɑəəɚɝɞɨ ɛɑɜɔɠɚɖɌɗɨəɚɏɚ Ɏɚɝ-

ɛɌɗɑəɔɫ, ɎɧɫɎɔɞɨ ɛɜɔɓəɌɖɔ ɌɍɝɢɑɐɔɜɚɎɌəɔɫ [2, 

6, 13].  

ȻɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ, 

Ɏ ɖɚɞɚɜɚɘ ɛɌɢɔɑəɞɖɑ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɛɑɜɌɢɔɫ 

ɔɓɎɗɑɣɑəɔɫ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ ɔɓ ɫɓɧɖɌ ɛɚɝɗɑ 

ȿȳȴ, ɣɞɚ ɝɛɚɝɚɍɝɞɎɚɎɌɗɚ ɚɛɜɑɐɑɗɑəɔɪ ɞɚɣəɚɕ 

ɗɚɖɌɗɔɓɌɢɔɔ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ, ɑɏɚ ɜɌɓɘɑɜɚɎ ɔ, 

ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɘɔəɔɘɔɓɌɢɔɔ ɛɚɎɜɑɒɐɑəɔɫ 

ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ Ɏɚ Ɏɜɑɘɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ. 

ȰɌəəɧɑ ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ. 

ȻɌɢɔɑəɞɖɌ ȸ., 54 ɏɚɐɌ, ɚɍɜɌɞɔɗɌɝɨ Ɏ ȴə-

ɝɞɔɞɟɞ ɝɞɚɘɌɞɚɗɚɏɔɔ ȽɑɣɑəɚɎɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑ-

ɞɌ  03.12.2019   ɝ  ɒɌɗɚɍɌɘɔ  əɌ  ɐɔɝɖɚɘɠɚɜɞ   ɔ  

ȴ 
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əɌɜɌɝɞɌəɔɑ ɛɜɔɛɟɡɗɚɝɞɔ Ɏ ɫɓɧɖɑ Ɏ ɞɑɣɑəɔɑ əɑ-

ɐɑɗɔ. ɀɌɖɞ ɞɜɌɎɘɧ ɫɓɧɖɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɛɜɔɖɟ-

ɝɧɎɌəɔɑ, ɚɞɜɔɢɌɗɌ. ȻɑɜɎɧɑ ɛɜɔɓəɌɖɔ ɐɔɝɖɚɘ-

ɠɚɜɞɌ Ɏ ɫɓɧɖɑ ɛɚɣɟɎɝɞɎɚɎɌɗɌ Ɏɚ Ɏɜɑɘɫ ɛɜɑɍɧ-

ɎɌəɔɫ Ɏ ɚɞɛɟɝɖɑ əɌ ɘɚɜɝɖɚɘ ɖɟɜɚɜɞɑ. 

Ȼɚɝɗɑ əɌɎɚɐɫɥɔɡ ɎɚɛɜɚɝɚɎ ɛɌɢɔɑəɞɖɌ 

ɎɝɛɚɘəɔɗɌ, ɣɞɚ ɓɌ 2-3 ɐəɫ ɐɚ ɛɚɫɎɗɑəɔɫ ɟɖɌ-

ɓɌəəɚɕ ɛɜɔɛɟɡɗɚɝɞɔ ɚəɌ ɟɛɚɞɜɑɍɗɫɗɌ Ɏ ɛɔɥɟ 

ɜɧɍɟ (ɍɌɜɌɍɟɗɨɖɟ). 

ȰɌəəɧɑ ɖɗɔəɔɣɑɝɖɚɏɚ, ɗɌɍɚɜɌɞɚɜəɚɏɚ ɔ 

ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ: əɌ ɘɚɘɑəɞ ɚɝɘɚɞɜɌ ɝɣɔ-

ɞɌɗɌ ɝɑɍɫ ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɚɕ, Ɍɗɗɑɜɏɚɗɚɏɔɣɑ-

ɝɖɔɕ ɌəɌɘəɑɓ əɑ ɚɞɫɏɚɥɑə. Ȼɜɔ ɚɝɘɚɞɜɑ ɛɚɗɚ-

ɝɞɔ ɜɞɌ: ɫɓɧɖ ɝɗɑɏɖɌ ɚɍɗɚɒɑə ɍɑɗɧɘ əɌɗɑɞɚɘ; Ɏ 

ɚɍɗɌɝɞɔ ɝɛɔəɖɔ ɫɓɧɖɌ (əɌ ɏɜɌəɔɢɑ Ɏɑɜɡɟɤɖɔ ɔ 

ɞɑɗɌ) ɛɚ ɝɜɑɐəɑɕ ɗɔəɔɔ ɔɘɑɑɞɝɫ ɎɧɍɟɡɌəɔɑ ɝ 

ɟɘɑɜɑəəɚɕ ɏɔɛɑɜɑɘɔɑɕ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ. Ȼɜɔ 

ɛɌɗɨɛɌɢɔɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɏɜɌəɔɣɑəəɚɑ ɍɚɗɑɓ-

əɑəəɚɑ ɟɛɗɚɞəɑəɔɑ ɐɔɌɘɑɞɜɚɘ ɚɖɚɗɚ 2 ɝɘ (ɜɔɝ. 

1).  

Ȱɗɫ ɟɞɚɣəɑəɔɫ ɐɔɌɏəɚɓɌ ɛɌɢɔɑəɞɖɌ ɍɧɗɌ 

əɌɛɜɌɎɗɑəɌ əɌ ȿȳȴ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɑɐɑəɚ əɌ ɝɖɌəɑɜɑ 

MyLabTwice (Esaote, ȴɞɌɗɔɫ). Ȼɜɔ ȿȳȴ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ɗɔəɑɕəɚɏɚ ɐɌɞɣɔɖɌ Esaote LA533ɝ ɜɌ-

ɍɚɣɑɕ ɣɌɝɞɚɞɚɕ 10-12 ȸȯɢ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡɟɤɖɔ 

ɫɓɧɖɌ, ɣɟɞɨ ɝɗɑɎɌ ɚɞ ɝɜɑɐəɑɕ ɗɔəɔɔ, əɌ ɏɗɟɍɔəɑ 

ɚɞ 2 ɘɘ ɚɞ ɛɚɎɑɜɡəɚɝɞɔ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ, 

ɍɧɗɚ ɎɧɫɎɗɑəɚ ɐɚɛɚɗəɔɞɑɗɨəɚɑ ɚɍɜɌɓɚɎɌəɔɑ 

ɐɔɌɘɑɞɜɚɘ ɐɚ 12 ɘɘ ɝ ɐɚɝɞɌɞɚɣəɚ ɣɑɞɖɔɘ ɚɞ-

 

Рис. 1 (Fig. 1) 

Рис. 1.    Фотография.  

ȻɜɑɐɚɛɑɜɌɢɔɚəəɧɕ ɚɝɘɚɞɜ ɛɌɢɔɑəɞɌ. ȮɚɝɛɌɗɔɞɑɗɨ-

əɧɕ ɔəɠɔɗɨɞɜɌɞ ɝɛɔəɖɔ ɫɓɧɖɌ.  

Fig. 1.    Photo.  

Preoperative examination of the patient. Inflammatory 

infiltrate of the dorsum of the tongue . 

 

Рис. 2 (Fig. 2) 

 

Рис. 3 (Fig. 3) 

Рис. 2.   Эхограммы языка в сагиттальной (сле-

ва) и фронтальной (справа) плоскостях.  

Ȱɚɛɚɗəɔɞɑɗɨəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɐɔɌɘɑɞɜɚɘ ɐɚ 12 ɘɘ ɝ 

ɐɚɝɞɌɞɚɣəɚ ɣɑɞɖɔɘ ɚɞɏɜɌəɔɣɑəɔɑɘ ɚɞ ɚɖɜɟɒɌɪɥɔɡ 

ɞɖɌəɑɕ ɫɓɧɖɌ ɝ əɌɗɔɣɔɑɘ ɞɚəɖɚɕ ɗɔəɑɕəɚɕ ɝɞɜɟɖɞɟ-

ɜɧ ɝɜɑɐəɑɕ ɩɡɚɏɑəəɚɝɞɔ Ɏ ɢɑəɞɜɌɗɨəɚɘ ɚɞɐɑɗɑ 

(ɝɞɜɑɗɖɌ). 

Fig. 2.   Echograms of the tongue in the sagittal 

(left) and frontal (right) planes.  

There is a mass with a diameter of up  to 12 mm with a 

fairly clear demarcation from the surrounding tissues of 

the tongue with the presence of a thin linear structure 

of medium echogenicity in the central section (arrow).  

Рис. 3.    Эхограммы языка в сагиттальной (сле-

ва) и фронтальной (справа) плоскостях. 

Ȯ ɢɑəɞɜɌɗɨəɚɘ ɚɞɐɑɗɑ ɚɍɜɌɓɚɎɌəɔɫ ɝ əɑɚɐəɚɜɚɐəɚ 

ɛɚəɔɒɑəəɚɕ ɩɡɚɏɑəəɚɝɞɨɪ, ɐɔɌɘɑɞɜɚɘ ɐɚ 12 ɘɘ 

(ɝɞɜɑɗɖɔ), ɚɞɣɑɞɗɔɎɚ ɎɔɐəɌ ɞɚəɖɌɫ ɗɔəɑɕəɌɫ ɝɞɜɟɖɞɟ-

ɜɌ Ɏɧɝɚɖɚɕ ɩɡɚɏɑəəɚɝɞɔ, ɜɌɓɘɑɜɌɘɔ ɚɖɚɗɚ 5.5*1 ɘɘ. 

Fig. 3.   Ultrasound image of a foreign body of the 

tongue (a fish bone).  

In the central part of the mass with heterogeneously 

reduced echogenicity, up to 12 mm in diameter (ar-

rows), a thin linear structure of high echogenicity about 

5.5*1 mm in size is clearly visible.  
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ɏɜɌəɔɣɑəɔɑɘ ɚɞ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ ɫɓɧɖɌ ɝ 

əɌɗɔɣɔɑɘ ɞɚəɖɚɕ ɗɔəɑɕəɚɕ ɝɞɜɟɖɞɟɜɧ ɝɜɑɐəɑɕ 

ɩɡɚɏɑəəɚɝɞɔ Ɏ ɢɑəɞɜɌɗɨəɚɘ ɚɞɐɑɗɑ (ɜɔɝ. 2). 

Ȼɜɔ ȿȳȴ ɞɚɕ ɒɑ ɚɍɗɌɝɞɔ ɫɓɧɖɌ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ɝɎɑɜɡɎɧɝɚɖɚɣɌɝɞɚɞəɚɏɚ ɗɔəɑɕəɚɏɚ 

ɐɌɞɣɔɖɌ Esaote SL3116 (ɜɌɍɚɣɌɫ ɣɌɝɞɚɞɌ 20-

22ȸȯɢ): Ɏ ɢɑəɞɜɌɗɨəɚɘ ɚɞɐɑɗɑ ɎɧɫɎɗɑəəɚɏɚ ɜɌ-

əɑɑ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, əɌ ɏɗɟɍɔəɑ ɚɞ 

6 ɘɘ ɚɞ ɛɚɎɑɜɡəɚɝɞɔ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɔɘɑɑɞ-

ɝɫ ɛɚɗɚɝɚɎɔɐəɌɫ ɗɔəɑɕəɌɫ ɝɞɜɟɖɞɟɜɌ ɛɚɎɧɤɑə-

əɚɕ ɩɡɚɏɑəəɚɝɞɔ, ɐɗɔəɚɕ ɚɖɚɗɚ 5,5 ɘɘ, ɞɚɗɥɔ-

əɚɕ ɐɚ 1 ɘɘ (ɜɔɝ. 2). 

ȳɌɖɗɪɣɑəɔɑ ȿȳȴ: ɔəɚɜɚɐəɚɑ ɞɑɗɚ ɫɓɧɖɌ 

(ɛɚ ɩɡɚɏɜɌɠɔɣɑɝɖɔɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ ɛɜɑɐɛɚ-

ɗɚɒɔɞɑɗɨəɚ ð ɜɧɍɨɫ ɖɚɝɞɨ) ɝ ɛɑɜɔɠɚɖɌɗɨəɧɘɔ 

ɏɜɌəɟɗɑɘɌɞɚɓəɚ-ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɔɓɘɑəɑəɔɫ-

ɘɔ. 

ȷɑɣɑəɔɑ. ȻɌɢɔɑəɞɖɌ ɛɚɐɛɔɝɌɗɌ ɔəɠɚɜ-

ɘɔɜɚɎɌəəɚɑ ɝɚɏɗɌɝɔɑ. Ȼɚɐ ɔəɠɔɗɨɞɜɌɢɔɚəəɚɕ 

Ɍəɑɝɞɑɓɔɑɕ 4% sol. Articaini 1:100000 (3,1 ɘɗ) 

ɍɧɗ ɛɜɚɔɓɎɑɐɑə ɜɌɓɜɑɓ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ 

ɫɓɧɖɌ ɛɚ ɝɜɑɐəɑɕ ɗɔəɔɔ (ɜɔɝ. 4). ȴəɚɜɚɐəɚɑ ɞɑ-

ɗɚ (ɜɧɍɨɫ ɖɚɝɞɨ) ɟɐɌɗɑəɚ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɜɑɎɔ-

ɓɔɑɕ ɜɌəɧ, ɚɣɔɝɞɖɚɕ ɚɞ ɏəɚɕəɧɡ ɘɌɝɝ, ɣɌɝɞɔɣ-

əɧɘ ɔɝɝɑɣɑəɔɑɘ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɏɜɌəɟɗɫɢɔɕ ɔ 

ɛɜɚɘɧɎɌəɔɑɘ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɧɘ ɛɜɑɛɌɜɌɞɚɘ 

sol. Hydroxymethylchinoxalindioxydi 1% 15 ɘɗ. Ȯ 

ɜɌəɟ ɎɎɑɐɑə ɕɚɐɚɠɚɜɘəɧɕ ɞɌɘɛɚə əɌ 5 ɝɟɞɚɖ. 

ȼɌɓɘɑɜɧ ɟɐɌɗɑəəɚɏɚ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ ɞɚɣəɚ ɝɚ-

ɚɞɎɑɞɝɞɎɚɎɌɗɔ ɞɑɘ, ɣɞɚ ɍɧɗɔ ɟɖɌɓɌəɧ Ɏ ɓɌɖɗɪ-

ɣɑəɔɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ɜɔɝ. 4, 5). 

ȰɌəɧ ɜɑɖɚɘɑəɐɌɢɔɔ: Ɍəɞɔɍɔɚɞɔɖ (Tabs. 

Amoxycillinum + Acidumclavulanicum 875 

mg+125 mg) ɛɚ 1 ɞɌɍ. 2 ɜɌɓɌ Ɏ ɐɑəɨ, 7 ɝɟɞɚɖ;Tab. 

Desloratadine 5 mg ɛɚ 1 ɞɌɍ., 5 ɐəɑɕ, Tab. 

Nimesulidi 100 mg ɛɚ 1 ɞɌɍ. 2 ɜɌɓɌ Ɏ ɐɑəɨ ɛɜɔ 

ɍɚɗɫɡ; ɜɚɞɚɎɧɑ ɎɌəəɚɣɖɔ Sol. 

Chlorhexidinibigluconati 0.05% 2 ɜɌɓɌ Ɏ ɐɑəɨ, 10 

ɝɟɞɚɖ. ȻɌɢɔɑəɞɖɌ ɝɚɍɗɪɐɌɗɌ Ɏɝɑ ɜɑɖɚɘɑəɐɌɢɔɔ. 

ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɚɝɘɚɞɜ ɛɜɚɎɑɐɑə əɌ 

ɛɑɜɎɧɑ, ɞɜɑɞɨɔ, ɛɫɞɧɑ ɔ ɞɜɔɐɢɌɞɧɑ ɝɟɞɖɔ. ȼɌəɌ 

ɓɌɒɔɎɌɗɌ ɛɚɐ ɕɚɐɚɠɚɜɘəɧɘ ɞɌɘɛɚəɚɘ. ȹɌ ɞɜɑ-

ɞɨɔ ɝɟɞɖɔ ɜɌəɌ ɛɚɖɜɧɗɌɝɨ ɠɔɍɜɔəɚɘ, əɌ ɛɫɞɧɑ 

ɛɜɚɔɓɚɤɗɌ ɩɛɔɞɑɗɔɓɌɢɔɫ. Ƀɑɜɑɓ ɘɑɝɫɢ əɌ ɘɑɝɞɑ 

ɚɛɑɜɌɢɔɚəəɚɕ ɜɌəɧ ɍɧɗ ɝɠɚɜɘɔɜɚɎɌə ɘɫɏɖɔɕ 

ɜɟɍɑɢ, əɑ ɔɓɘɑəɫɪɥɔɕ ɠɚɜɘɟ ɔ ɠɟəɖɢɔɪ ɫɓɧ-

ɖɌ. 

ȷɌɍɚɜɌɞɚɜəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȯɚɖɜɟɏ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ ɍɧɗɔ ɚɍəɌɜɟɒɑ-

əɧ ɏɜɌəɟɗɫɢɔɚəəɧɑ ɞɖɌəɔ, ɖɚɞɚɜɧɑ ɛɚɝɗɑ ɔɝɝɑ-

ɣɑəɔɫ ɍɧɗɔ ɓɌɠɔɖɝɔɜɚɎɌəɧ Ɏ 10% ɜɌɝɞɎɚɜɑ 

ɠɚɜɘɌɗɔəɌ ɔ əɌɛɜɌɎɗɑəɧ əɌ ɛɌɞɚɏɔɝɞɚɗɚɏɔɣɑ-

ɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɝɤɔɜɔɗɚ Ɏɚɓɘɚɒəɚɝɞɔ 

ɎɧɫɎɗɑəɔɫ ɔəɚɜɚɐəɧɡ ɞɑɗ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɣɑ-

ɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ: ɛɚɫɎɔɗɝɫ ɜɫɐ ɩɖɝɛɑ-

ɜɔɘɑəɞɌɗɨəɧɡ ɔ ɖɗɔəɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, 

ɛɚɝɎɫɥɑəəɧɡ ɚɛɜɑɐɑɗɑəɔɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ 

ɛɗɌəɌɜəɚɕ ɢɔɠɜɚɎɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ ɔ ɘɟɗɨ-

ɞɔɝɛɔɜɌɗɨəɚɕ), ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ, Ɍ ɞɌɖɒɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧ-

ɛɚɗəɫɗɔɝɨ ɖɌɖ əɌ ɝɛɑɢɔɌɗɨəɚ ɜɌɓɜɌɍɚɞɌəəɧɡ 

ɠɌəɞɚɘɌɡ [7], ɞɌɖ ɔ əɌ əɌɞɔɎəɚɘ ɘɌɞɑɜɔɌɗɑ (ɏɚ-

ɗɚɎɧ ɐɚɘɌɤəɑɏɚ ɝɖɚɞɌ) [8, 9, 10]. ȻɚɖɌɓɌəɚ, ɣɞɚ 

Ɏɑɜɚɫɞəɚɝɞɨ ɚɍəɌɜɟɒɑəɔɫ ȴȾ ȸȾ Ɏ ɓəɌɣɔɞɑɗɨ-

əɚɕ ɝɞɑɛɑəɔ ɓɌɎɔɝɔɞ ɚɞ ɘɌɞɑɜɔɌɗɌ ȴȾ ɔ ɘɑɞɚɐɌ 

ɎɔɓɟɌɗɔɓɌɢɔɔ. Ȼɜɔ ɩɞɚɘ ɍɚɗɨɤɔəɝɞɎɚ ɌɎɞɚɜɚɎ 

ɝɣɔɞɌɪɞ ȿȳȴ əɌɔɍɚɗɑɑ  ɔəɠɚɜɘɌɞɔɎəɧɘ  ɘɑɞɚ- 

 

Рис. 4 (Fig. 4) 

 

Рис. 5 (Fig. 5) 

Рис. 4.   Фотография.  

ȿɐɌɗɑəɔɑ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ. 

Fig. 4.   Photo.  

Removing of the foreign body.  

Рис. 5.   Фотография.  

ȴɓɎɗɑɣɑəəɚɑ ɔəɚɜɚɐəɚɑ ɞɑɗɚ (ɝɞɜɑɗɖɌ). 

Fig. 5.   Photo.  

Extracted foreign body (arrow).  
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ɐɚɘ, ɛɚɓɎɚɗɫɪɥɔɘ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ ɖɌɖ 

ɜɑəɞɏɑəɚɛɚɓɔɞɔɎəɧɑ, ɞɌɖ ɔ ɜɑəɞɏɑəɚəɑɏɌɞɔɎəɧɑ 

ɔəɚɜɚɐəɧɑ ɞɑɗɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ. Ȼɜɔ ɩɞɚɘ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ȿȳȴ Ɏ ɎɧɫɎɗɑəɔɔ ȴȾ ȸȾ ɃȷȺ ɛɜɑɎɧɤɌɑɞ 96% 

[11, 12].  

ȶɜɚɘɑ ɞɚɏɚ, ȿȳȴ ɛɚɓɎɚɗɫɑɞ ɟɞɚɣəɔɞɨ ɞɚ-

ɛɚɏɜɌɠɔɪ ȴȾ ɚɞəɚɝɔɞɑɗɨəɚ ɘɧɤɢ, ɝɚɝɟɐɚɎ ɔ 

ɖɗɑɞɣɌɞɚɣəɧɡ ɛɜɚɝɞɜɌəɝɞɎ, ɚɛɜɑɐɑɗɔɞɨ ɎɧɜɌ-

ɒɑəəɚɝɞɨ ɛɑɜɔɠɚɖɌɗɨəɚɏɚ ɎɚɝɛɌɗɑəɔɫ, ɎɧɫɎɔɞɨ 

ɛɜɔɓəɌɖɔ ɌɍɝɢɑɐɔɜɚɎɌəɔɫ. Ȯɝɑ ɩɞɚ ɛɚɓɎɚɗɫɑ-

ɞɚɛɞɔɘɔɓɔɜɚɎɌɞɨ ɡɔɜɟɜɏɔɣɑɝɖɔɕ ɐɚɝɞɟɛ ɐɗɫ 

ɟɘɑəɨɤɑəɔɫ ɞɜɌɎɘɌɞɔɓɌɢɔɔ ɞɖɌəɑɕ Ɏ ɓɚəɑ ɚɛɑ-

ɜɌɢɔɔ ɍɑɓ əɑɚɍɡɚɐɔɘɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɖɌɖɔɡ-

ɗɔɍɚ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ [2, 

6, 13, 14, 15, 16, 17].  

Ȱɗɫ ɟɞɚɣəɑəɔɫ ɩɡɚɝɑɘɔɚɞɔɖɔ ȴȾ ȸȾ ɛɜɚ-

Ɏɚɐɔɗɔɝɨ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ əɌ 

ɝɛɑɢɔɌɗɨəɚ ɜɌɓɜɌɍɚɞɌəəɧɡ ɠɌəɞɚɘɌɡ [18]. Ƚɗɑ-

ɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ ɛɚɐɌɎɗɫɪɥɑɕ ɣɌɝɞɔ ɛɟɍɗɔ-

ɖɌɢɔɕ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ Ɏɚɛɜɚɝɧ ɐɔɌɏəɚɝɞɔɖɔ 

ȴȾ ȸȾ ɗɔɢɌ ɔ ɏɟɍ, əɚ əɑ ɫɓɧɖɌ. 

Ȯ ɞɑɡ ɒɑ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɫɡ, ɖɚɞɚɜɧɑ ɛɚɝɎɫɥɑəɧ ɔɓɟɣɑəɔɪ Ɏɚɓɘɚɒəɚ-

ɝɞɑɕ ɎɧɫɎɗɑəɔɫ ȴȾ ɫɓɧɖɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ (ɫɓɧɖ 

Ɏ ɏɚɗɚɎɑ ɚɎɢɧ, ɔɓɎɗɑɣɑəəɧɕ ɫɓɧɖ ɖɚɜɚɎɧ), ɌəɌ-

ɗɔɓɔɜɚɎɌɗɔɝɨ Ɏɝɑ ɔɘɔɞɌɞɚɜɧ ȴȾ (ɚɝɖɚɗɖɔ ɝɞɑɖ-

ɗɌ, ɖɟɝɚɣɖɔ ɖɌɘəɫ, ɌɝɠɌɗɨɞɌ, ɖɚɘɛɚɓɔɞɌ, ɝɟɡɚɏɚ 

ɐɑɜɑɎɌ, ɌɘɌɗɨɏɌɘɧ, ɠɜɌɏɘɑəɞɖɚɜɚəɖɔ ɓɟɍɌ ɔ 

ɞ.ɐ.) ɔ ɍɧɗɚ ɐɚɖɌɓɌəɚ, ɣɞɚ ȿȳȴ ɚɍɗɌɐɌɑɞ 

əɌɔɍɚɗɨɤɑɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɐɚɝɞɚɎɑɜəɚɝɞɨɪ 

[8, 13, 19]. ȶɜɚɘɑ ɞɚɏɚ, ɚɍɜɌɞɔɗ əɌ ɝɑɍɫ ɎəɔɘɌ-

əɔɑ ɞɚɞ ɠɌɖɞ, ɣɞɚ Ɏ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɫɡ Ɏ ɣɔɝɗɚ ɔɘɔɞɌɞɚɜɚɎ ȴȾ ȸȾ ɃȷȺ əɔ 

ɜɌɓɟ əɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɜɧɍɨɔ ɖɚɝɞɔ, əɑɝɘɚɞɜɫ 

əɌ ɞɚ, ɣɞɚ ɚəɔ ɐɚɝɞɌɞɚɣəɚ ɣɌɝɞɚ ɞɜɌɎɘɔɜɟɪɞ 

ɏɟɍɧ ɔ ɫɓɧɖ ɛɜɔ ɛɜɔɑɘɑ ɛɔɥɔ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȻɜɚɎɑɐɑəəɚɑ ɝ ɢɑɗɨɪ ɟɞɚɣəɑəɔɫ ɐɔɌɏəɚ-

ɓɌ ȿȳȴ ɫɓɧɖɌ ɛɚɓɎɚɗɔɗɚ ɎɧɫɎɔɞɨ ɔ ɔɐɑəɞɔɠɔ-

ɢɔɜɚɎɌɞɨ ɔəɚɜɚɐəɚɑ ɞɑɗɚ, ɟɞɚɣəɔɞɨ ɑɏɚ ɗɔəɑɕ-

əɧɑ ɛɌɜɌɘɑɞɜɧ, ɏɗɟɍɔəɟ ɜɌɝɛɚɗɚɒɑəɔɫ ɔ ɞɚɛɚ-

ɏɜɌɠɔɪ, ɚɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɛɑɜɔɠɚɖɌɗɨəɧɑ ɔɓ-

ɘɑəɑəɔɫ Ɏ ɞɖɌəɫɡ ɫɓɧɖɌ. 

Ȼɚɝɗɑɐɟɪɥɑɑ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɚ ɔ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɛɑ-

ɜɌɢɔɚəəɚɏɚɘɌɞɑɜɔɌɗɌ ɛɚɗəɚɝɞɨɪ ɛɚɐɞɎɑɜɐɔɗɔ 

ɛɚɗɟɣɑəəɧɑ ɛɜɔ ȿȳȴ ɐɌəəɧɑ. ɉɞɚ ɐɚɖɌɓɧɎɌɑɞ 

ɛɜɑɢɔɓɔɚəəɚɝɞɨ ɔ Ɏɧɝɚɖɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ 

ȿȳȴ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɔəɚɜɚɐəɧɡ ɞɑɗ ɫɓɧɖɌ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɝɎɑɜɡɎɧɝɚɖɚɣɌɝɞɚɞəɚɏɚ 

ɐɌɞɣɔɖɌ ɛɚɓɎɚɗɔɗɚ ɛɚɗɟɣɔɞɨ ɍɚɗɑɑ ɐɑɞɌɗɨəɚɑ 

ɔɓɚɍɜɌɒɑəɔɑ ɓɚəɧ ɔəɞɑɜɑɝɌ ɔ, əɌ ɚɝəɚɎɌəɔɔ 

ɩɞɚɏɚ, ɍɚɗɑɑ ɞɚɣəɚ ɚɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɔɘɑɪɥɔɑ-

ɝɫ ɔɓɘɑəɑəɔɫ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ. 
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СИНОВИАЛЬНЫЙ ХОНДРОМАТОЗ ЛУЧЕЗАПЯСТНОГО СУСТАВА 

 

Щекотуров И.О., Бахтиозин Р.Ф., Серова Н.С. 
 

ɀȯȬȺȿ ȮȺ çȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ)è ȸȳ ȼɀ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ: 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ), ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ (ȸȼȾ) ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ȿȳȴ) Ɏ ɎɧɫɎɗɑəɔɔ ɛɑɜɎɔɣəɚɏɚ ɝɔəɚɎɔ-

Ɍɗɨəɚɏɚ ɡɚəɐɜɚɘɌɞɚɓɌ ɗɟɣɑɓɌɛɫɝɞəɚɏɚ ɝɟɝɞɌɎɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɌɢɔɑəɞɖɔ ȶ., 58 ɗɑɞ, ɝ 

ɒɌɗɚɍɌɘɔ əɌ ɍɚɗɑɓəɑəəɧɑ ɚɥɟɥɑəɔɫ ɔ ɟɎɑɗɔɣɑəɔɑ Ɏ ɚɍɦɑɘɑ ɗɑɎɚɏɚ ɗɟɣɑɓɌɛɫɝɞəɚɏɚ ɝɟɝɞɌɎɌ ɔ 

ɚɍɗɌɝɞɔ ɓɌɛɫɝɞɨɫ. Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ ɛɌɢɔɑəɞɖɌ ɍɧɗɌ əɌɛɜɌɎ-

ɗɑəɌ Ɏ ɚɞɐɑɗɑəɔɑ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɏɐɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɖɚɘɛɗɑɖɝəɚɑ ɗɟɣɑɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ. 

ȼɑɓɟɗɨɞɌɞɧ. ȺɛɔɝɌəɧ Ɏɚɓɘɚɒəɚɝɞɔ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɡɚə-

ɐɜɚɘɌɞɚɓɑ ɗɟɣɑɓɌɛɫɝɞəɚɏɚ ɝɟɝɞɌɎɌ. ȰɔɌɏəɚɓ ɎɑɜɔɠɔɢɔɜɚɎɌə ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ ɚɛɑ-

ɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

Ⱥɍɝɟɒɐɑəɔɑ. ɁɚəɐɜɚɘɌɞɚɓ ɝɟɝɞɌɎɌ ð ɜɑɐɖɚ ɎɝɞɜɑɣɌɪɥɑɑɝɫ ɓɌɍɚɗɑɎɌəɔɑ, ɡɌɜɌɖɞɑɜɔɓɟɪ-

ɥɑɑɝɫ əɌɗɔɣɔɑɘ ɘəɚɒɑɝɞɎɑəəɧɡ ɡɚəɐɜɚɘəɧɡ ɞɑɗ Ɏ ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ. Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɐɌəəɚɕ 

ɛɌɞɚɗɚɏɔɔ ɘɚɏɟɞ ɛɜɔɘɑəɫɞɨɝɫ ɜɌɓɗɔɣəɧɑ ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ ɚɍɝɗɑɐɚɎɌəɔɫ, ɚɐəɌɖɚ əɌɔɍɚɗɑɑ ɔə-

ɠɚɜɘɌɞɔɎəɧɘ ɫɎɗɫɑɞɝɫ ȸȼȾ. 

ȳɌɖɗɪɣɑəɔɑ. ȸȼȾ ɔ ɐɜɟɏɔɑ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɝɟɝɞɌɎɚɎ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɡɚəɐɜɚɘɌɞɚɓɚɘ ɛɚɓɎɚɗɫɪɞ ɛɚɗɟɣɔɞɨ ɛɚɗəɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɗɚɖɌ-

ɗɔɓɌɢɔɔ ɔ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɛɚɜɌɒɑəɔɫ, ɣɞɚ ɚɛɜɑɐɑɗɫɑɞ ɐɌɗɨəɑɕɤɟɪ ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ ɛɌɢɔ-

ɑəɞɌ ɝ ɟɣɑɞɚɘ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ. 
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SYNOVIAL CHONDROMATOSIS OF THE WRIST JOINT 
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Sechenov University. Moscow, Russia.  

 

urpose.  To demonstrate the diagnostic imaging methods possibilities: multispiral computed 

tomography (MSCT), magnetic resonance i maging (MRI) and ultrasound examination (US) in 

the detection of primary synovial chondromatosis of the wrist joint.  

Material and methods.  The article presents a clinical case of patient K., 58 years old, with 

complaints of pain and an increase in size of the left wrist joint. To determine the reason of the iden-

tified changes, the patient was referred to the radiology department, where a complex radiological 

examination was performed.  

Results.  The possibilities of various imaging methods in the wrist joint chondromatosis diag-

nosis are described. The diagnosis was verified by surgical intervention.  

Discussion.  Chondromatosis of the joint is a  rare  disease  characterized   by   the   presence  
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of  multiple chondromic bodies in the joint cavity. To diagnose this pathology, various imaging meth-

ods can be used, but the most accurate is MRI.  

Conclusion.  MRI and other imaging modalities joints make it possible to obtain complete diag-

nostic information about the location and extent of the lesion in patients with c hondromatosis. That 

determines further patient management according the identified changes.  
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ɑɜɎɔɣəɧɕ ɝɔəɚɎɔɌɗɨəɧɕ ɡɚəɐɜɚ-

ɘɌɞɚɓ, ɞɌɖ ɒɑ ɔɓɎɑɝɞəɧɕ ɖɌɖ ɝɔə-

ɐɜɚɘ ȼɌɕɡɑɗɫ ɔɗɔ ɝɔəɐɜɚɘ ȼɑɕɡɑ-

ɗɫ-ȰɒɚəɝɌ-ɁɑəɐɑɜɝɚəɌ, ɛɜɑɐɝɞɌɎ-

ɗɫɑɞ ɝɚɍɚɕ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɑ ɛɚ-

ɜɌɒɑəɔɑ ɝɟɝɞɌɎɌ əɑɔɓɎɑɝɞəɚɏɚ ɏɑəɑɓɌ, ɖɚɞɚ-

ɜɚɑ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɝɔəɚɎɔɌɗɨəɚɕ ɘɑɞɌɛɗɌ-

ɓɔɑɕ ɔ ɛɜɚɗɔɠɑɜɌɢɔɑɕ, ɛɜɔɎɚɐɫɥɑɕ ɖ ɚɍɜɌ-

ɓɚɎɌəɔɪ ɘəɚɒɑɝɞɎɑəəɧɡ ɝɎɚɍɚɐəɧɡ Ɏəɟɞɜɔ-

ɝɟɝɞɌɎəɧɡ ɡɜɫɥɑɎɧɡ ɞɑɗ [1 - 4]. ȳɌɍɚɗɑɎɌəɔɑ 

ɍɧɗɚ ɎɛɑɜɎɧɑ ɚɛɔɝɌəɚ Ɏ 1900 ɏɚɐɟ əɑɘɑɢɖɔɘ 

ɡɔɜɟɜɏɚɘ ɀɜɔɐɜɔɡɚɘ ȻɌɟɗɑɘ ȼɌɕɡɑɗɑɘ. 

Ȯɧɐɑɗɫɪɞ ɐɎɌ ɞɔɛɌ ɡɚəɐɜɚɘɌɞɚɓɌ: ɛɑɜ-

Ɏɔɣəɧɕ ɔ Ɏɞɚɜɔɣəɧɕ.  ȻɑɜɎɔɣəɧɕ ɞɔɛ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɔɐɔɚɛɌɞɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ, 

ɎɝɞɜɑɣɌɪɥɔɕɝɫ Ɏ ɗɪɍɚɘ ɎɚɓɜɌɝɞɑ ɔ ɛɚɜɌɒɌ-

ɪɥɔɕ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɖɜɟɛəɧɑ ɝɟɝɞɌɎɧ. 

Ȯɞɚɜɔɣəɧɕ ɞɔɛ ɫɎɗɫɑɞɝɫ ɜɑɓɟɗɨɞɌɞɚɘ ɚɞɐɑ-

ɗɑəɔɫ ɡɜɫɥɑɎɧɡ ɔ ɖɚɝɞəɚ-ɡɜɫɥɑɎɧɡ ɠɜɌɏ-

ɘɑəɞɚɎ ɝ ɐɌɗɨəɑɕɤɑɕ ɔɡ ɔɘɛɗɌəɞɌɢɔɑɕ ɖ ɝɔ-

əɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɑ. ȰɌəəɌɫ ɠɚɜɘɌ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɜɌɓɎɔɎɌɑɞɝɫ ɎɝɗɑɐɝɞɎɔɑ ɞɜɌɎɘɧ, ɜɌɝ-

ɝɑɖɌɪɥɑɏɚ ɚɝɞɑɚɡɚəɐɜɔɞɌ, ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔ 

ɐɑɏɑəɑɜɌɞɔɎəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɝɟɝɞɌɎɚɎ. Ȯɚɓ-

ɜɌɝɞəɚɕ ɐɔɌɛɌɓɚə ɛɌɢɔɑəɞɚɎ ɐɚɎɚɗɨəɚ ɤɔ-

ɜɚɖ, əɚ ɍɚɗɨɤɔəɝɞɎɚ ɝɗɟɣɌɑɎ ɛɜɔɡɚɐɔɞɝɫ əɌ 

4-ɑ ɔɗɔ 5-ɑ ɐɑɝɫɞɔɗɑɞɔɫ ɒɔɓəɔ.  ȸɟɒɣɔəɧ 

ɍɚɗɑɪɞ ɣɌɥɑ, Ɏ ɝɚɚɞəɚɤɑəɔɔ ȸ:Ȳ ɚɞ 2:1 ɐɚ 

4:1 [5, 6].  

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɛɚɜɌɒɌɑɞɝɫ ɖɚɗɑəəɧɕ 

ɝɟɝɞɌɎ, ɓɌ əɔɘ ɛɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɝɗɑɐɟ-

ɑɞ ɞɌɓɚɍɑɐɜɑəəɧɕ, ɗɚɖɞɑɎɚɕ ɔ ɛɗɑɣɑɎɚɕ. ȷɟ-

ɣɑɓɌɛɫɝɞəɧɕ ɝɟɝɞɌɎ ɎɚɎɗɑɖɌɑɞɝɫ ɐɚɎɚɗɨəɚ 

ɜɑɐɖɚ, ɛɜɔɘɑɜəɚ Ɏ 7,5% ɝɗɟɣɌɑɎ [7 - 9].  

ȶɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɡɚəɐɜɚɘɌɞɚɓɌ 

əɑɝɛɑɢɔɠɔɣəɧ ɔ ɎɖɗɪɣɌɪɞ Ɏ ɝɑɍɫ ɚɞɑɖ Ɏ ɚɍ-

ɗɌɝɞɔ ɝɟɝɞɌɎɌ, ɍɚɗɑɎɧɑ ɚɥɟɥɑəɔɫ, ɛɌɗɨɛɔɜɟ-

ɑɘɧɑ ɚɍɜɌɓɚɎɌəɔɫ, ɍɚɗɑɓəɑəəɚɝɞɨ ɔ ɚɏɜɌəɔ-

ɣɑəɔɑ ɛɚɐɎɔɒəɚɝɞɔ ɝɟɝɞɌɎɌ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ 

ɜɌɓɎɔɎɌɞɨɝɫ ɘɑɐɗɑəəɚ Ɏ ɞɑɣɑəɔɑ əɑɝɖɚɗɨɖɔɡ 

ɗɑɞ [4, 9, 10]. 

ȰɔɌɏəɚɝɞɔɖɌ ɛɑɜɎɔɣəɚɏɚ ɝɔəɚɎɔɌɗɨəɚɏɚ 

ɡɚəɐɜɚɘɌɞɚɓɌ ɝɟɝɞɌɎɚɎ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ 

ɐɌəəɧɡ ɌəɌɘəɑɓɌ, ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɫɡ, 

Ɍ ɞɌɖɒɑ ɐɌəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ. ȻɜɚɫɎɗɑəɔɫ ɝɔəɚɎɔɌɗɨəɚɏɚ ɡɚəɐɜɚɘɌɞɚɓɌ 

ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɓɌɎɔɝɫɞ ɚɞ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɝɞɑ-

ɛɑəɔ ɚɍɧɓɎɑɝɞɎɗɑəɔɫ ɎəɟɞɜɔɝɟɝɞɌɎəɧɡ ɡɜɫ-

ɥɑɎɧɡ ɞɑɗ. Ⱦɔɛɔɣəɧɘ ɛɜɔɓəɌɖɚɘ ɓɌɍɚɗɑɎɌ-

əɔɫ ɫɎɗɫɑɞɝɫ əɌɗɔɣɔɑ Ɏ ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ 

ɘəɚɒɑɝɞɎɑəəɧɡ ɘɑɗɖɔɡ ɝɎɚɍɚɐəɧɡ ɠɜɌɏɘɑə-

ɞɚɎ ɝ ɣɑɞɖɔɘ ɔ ɜɚɎəɧɘ ɖɚəɞɟɜɚɘ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ. 

Ȯ ɘɌɜɞɑ 2022 ɏɚɐɌ Ɏ ȿəɔɎɑɜɝɔɞɑɞɝɖɟɪ 

ȶɗɔəɔɣɑɝɖɟɪ ȭɚɗɨəɔɢɟ ʈ1 ȻɑɜɎɚɏɚ ȸȯȸȿ 

ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ɚɍɜɌɞɔɗɌɝɨ ɛɌɢɔɑəɞɖɌ ȶ., 

58 ɗɑɞ, ɝ ɒɌɗɚɍɌɘɔ əɌ ɍɚɗɑɓəɑəəɧɑ ɚɥɟɥɑ-

əɔɫ ɔ ɟɎɑɗɔɣɑəɔɑ Ɏ ɚɍɦɑɘɑ ɗɑɎɚɏɚ ɗɟɣɑ-

ɓɌɛɫɝɞəɚɏɚ ɝɟɝɞɌɎɌ ɔ ɚɍɗɌɝɞɔ ɓɌɛɫɝɞɨɫ, ɖɚɞɚ-

ɜɧɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌɗɔ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ 4 

ɗɑɞ. Ƚ ɢɑɗɨɪ ɎɑɜɔɠɔɖɌɢɔɔ ɐɔɌɏəɚɓɌ ɔ ɚɛɜɑ-

ɐɑɗɑəɔɫ ɐɌɗɨəɑɕɤɑɕ ɗɑɣɑɍəɚɕ ɞɌɖɞɔɖɔ ɛɌɢɔ-

ɑəɞɖɑ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) ɝɟɝɞɌɎɌ.  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ Ɏɧɛɚɗəɑəəɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ 

ɒɔɐɖɚɝɞɔ Ɏ ɛɚɗɚɝɞɔ ɗɟɣɑɓɌɛɫɝɞəɚɏɚ ɝɟɝɞɌɎɌ 

ɔ ɛɚ ɡɚɐɟ ɝɔəɚɎɔɌɗɨəɧɡ ɎɗɌɏɌɗɔɥ ɝɟɡɚɒɔɗɔɕ 

ɜɌɓɏɔɍɌɞɑɗɑɕ ɛɌɗɨɢɑɎ, əɌ ɠɚəɑ əɑɜɌɎəɚɘɑɜ-

əɚ ɠɜɌɏɘɑəɞɌɜəɚ ɟɞɚɗɥɑəəɚɕ ɝɔəɚɎɔɌɗɨəɚɕ 

ɚɍɚɗɚɣɖɔ. Ȯ ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ, Ɍ ɞɌɖɒɑ ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɝɔəɚɎɔɌɗɨəɚɘ ɎɗɌɏɌɗɔɥɑ 

ɜɌɓɏɔɍɌɞɑɗɑɕ ɛɌɗɨɢɑɎ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɘəɚ-

ɒɑɝɞɎɑəəɧɑ ɝɎɚɍɚɐəɧɑ ɞɑɗɌ (ɜɔɝ. 1).    

Ƚ ɟɣɑɞɚɘ ɐɌəəɧɡ ɌəɌɘəɑɓɌ, ɖɗɔəɔɣɑ-

ɝɖɚɕ ɖɌɜɞɔəɧ, Ɍ ɞɌɖɒɑ ɜɑɓɟɗɨɞɌɞɚɎ ȸȼȾ ɟ 

ɛɌɢɔɑəɞɖɔ ɍɧɗ ɓɌɛɚɐɚɓɜɑə ɛɑɜɎɔɣəɧɕ ɝɔəɚ-

ɎɔɌɗɨəɧɕ ɡɚəɐɜɚɘɌɞɚɓ ɗɟɣɑɓɌɛɫɝɞəɚɏɚ ɝɟ-

ɝɞɌɎɌ. ȹɌ ɝɗɑɐɟɪɥɑɘ ɩɞɌɛɑ ɐɗɫ ɚɢɑəɖɔ Ɏɚ-

Ɏɗɑɣɑəɔɫ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 

ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

(ɜɔɝ. 2). ȭɧɗɚ ɎɧɫɎɗɑəɚ ɛɚɎɧɤɑəəɚɑ ɖɚɗɔɣɑ-

ɝɞɎɚ əɑɚɐəɚɜɚɐəɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ ɒɔɐɖɚɝɞ-

əɚɕ ɛɗɚɞəɚɝɞɔ Ɏ ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ ɔ ɛɚ ɡɚɐɟ 

ɝɔəɚɎɔɌɗɨəɧɡ  ɎɗɌɏɌɗɔɥ. ȺɐəɌɖɚ  ɜɌəɑɑ  Ɏɧ- 

Ȼ 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY 

| www.rejr.ru | REJR. 2022; 12 (3):122-127       DOI: 10.21569/2222-7415-2022-12-3-122-127                    124 
 

 

 

 

Рис. 1 а (Fig. 1 а) 

 

Рис. 1 б (Fig. 1 b) 

 

Рис. 1 в (Fig. 1 с) 

 

Рис. 1 г (Fig. 1 d) 

Рис. 1.      МРТ лучезапястного сустава, изображения, взвешенные по протонной плотности. 

Ɍ, ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ɏ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɏ ðɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ȯ ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɚɎɧɤɑəəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɒɔɐɖɚɝɞɔ ɔ ɘəɚɒɑɝɞɎɑəəɧɑ ɝɎɚɍɚɐəɧɑ ɡɚə-

ɐɜɚɘəɧɑ ɞɑɗɌ. 

Fig. 1.   Wrist joint MRI, proton-density weighted images. 

a, b ð axial plane, ɝ ð coronal plane, d ð sagittal plane.  

An increased amount of fluid and multiple free cartilaginous nodules are determined in the joint cavity.  
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Рис. 2 а (Fig. 2 а) 

 

Рис. 2 б (Fig. 2 b) 

Рис. 2.      Компьютерная томография лучезапястного сустава. 

Ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɍ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ȯ ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɚɎɧɤɑəəɚɑ ɖɚɗɔɣɑɝɞɎɚ əɑɚɐəɚɜɚɐəɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ ɒɔɐɖɚɝɞəɚɕ ɛɗɚɞ-

əɚɝɞɔ.  

Fig. 2.   Computed tomography, wrist joint. 

a ð axial plane, b ð sagittal plane.  

An increased amount of heterogeneous liquid density content is determined in the joint cavity.  

 

Рис. 3 а (Fig. 3 а) 

 

Рис. 3 б (Fig. 3 b) 

Рис. 3.       Ультразвуковое исследование лучезапястного сустава. 

Ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɍ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ.  

Ȯ ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɚɎɧɤɑəəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɒɔɐɖɚɝɞɔ ɔ ɝɎɚɍɚɐəɧɑ ɡɚəɐɜɚɘəɧɑ ɞɑɗɌ 

(ɝɞɜɑɗɖɔ).  

Fig. 3.    Wrist joint ultrasound examination. 

a ð axial plane, b ðsagittal plane.  

An increased amount of fluid and free cartilaginous nodules are determined in the joint cavity (arrows).  
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ɫɎɗɑəəɧɑ ɝɎɚɍɚɐəɧɑ ɎəɟɞɜɔɝɟɝɞɌɎəɧɑ ɞɑɗɌ 

əɌ ɩɞɚɘ ɠɚəɑ ɐɚɝɞɚɎɑɜəɚ əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌ-

ɗɔɝɨ. 

Ȯ ɜɌɘɖɌɡ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɛɚɐɏɚɞɚɎ-

ɖɔ ɐɗɫ ɚɢɑəɖɔ ɎɌɜɔɌəɞəɚɕ ɝɚɝɟɐɔɝɞɚɕ ɌəɌ-

ɞɚɘɔɔ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ (ɜɔɝ. 3). ȹɌɗɔɣɔɑ ɝɎɚɍɚɐəɧɡ ɡɚə-

ɐɜɚɘəɧɡ ɞɑɗ, ɚɛɜɑɐɑɗɫɎɤɔɡɝɫ ɛɜɔ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ. Ƚɚɝɟɐɔ-

ɝɞɌɫ ɌəɌɞɚɘɔɫ ɛɜɑɐɝɞɌɎɗɫɗɌɝɨ ɞɔɛɔɣəɚɕ, ɍɑɓ 

əɌɗɔɣɔɫ ɚɝɚɍɧɡ ɎɌɜɔɌəɞɚɎ ɜɌɓɎɔɞɔɫ. 

Ȼɚɝɗɑ ɛɚɗɟɣɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɗɑɖɝ-

əɚɏɚ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɖɌ ɍɧɗɌ 

ɛɜɚɚɛɑɜɔɜɚɎɌəɌ. ȰɔɌɏəɚɓ ɍɧɗ ɛɚɐɞɎɑɜɒɐɑə 

ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ. ȭɧɗɔ ɟɐɌɗɑəɧ Ɏɝɑ ɡɜɫ-

ɥɑɎɧɑ ɝɎɚɍɚɐəɧɑ ɞɑɗɌ ɔ ɔɝɝɑɣɑəɌ ɛɚɜɌɒɑə-

əɌɫ ɝɔəɚɎɔɌɗɨəɌɫ ɚɍɚɗɚɣɖɌ. Ȼɜɔɘɑɜ ɝɎɚɍɚɐ-

əɧɡ ɡɜɫɥɑɎɧɡ ɞɑɗ ɛɜɑɐɝɞɌɎɗɑə əɌ ɜɔɝ. 4. 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȽɔəɚɎɔɌɗɨəɧɕ ɡɚəɐɜɚɘɌɞɚɓ ɗɟɣɑ-

ɓɌɛɫɝɞəɚɏɚ ɝɟɝɞɌɎɌ ð ɜɑɐɖɚ ɎɝɞɜɑɣɌɪɥɑɑɝɫ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɑ ɓɌɍɚɗɑɎɌəɔɑ, ɡɌɜɌɖɞɑɜɔ-

ɓɟɪɥɑɑɝɫ əɌɗɔɣɔɑɘ ɘəɚɒɑɝɞɎɑəəɧɡ ɡɚə-

ɐɜɚɘəɧɡ ɞɑɗ Ɏ ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ.  ȾɚɣəɌɫ ɛɜɔ-

ɣɔəɌ ɎɚɓəɔɖəɚɎɑəɔɫ ɡɚəɐɜɚɘɌɞɚɓɌ ɐɚ ɖɚəɢɌ 

əɑ ɎɧɫɝəɑəɌ [4, 10, 11]. 

Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ 

ɌɖɞɔɎəɚ ɛɜɔɘɑəɫɪɞɝɫ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ: ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ȿȳȴ, ȶȾ ɔ ȸȼȾ. 

ȹɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘ ɫɎɗɫɑɞɝɫ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɑ, ɖɚɞɚɜɚɑ ɛɚɓɎɚɗɫɑɞ ɚɍəɌɜɟɒɔɞɨ 

ɝɎɚɍɚɐəɧɑ ɡɚəɐɜɚɘəɧɑ ɞɑɗɌ Ɏ ɛɚɗɚɝɞɔ ɝɟɝɞɌ-

ɎɌ, əɑ ɓɌɎɔɝɔɘɚ ɚɞ ɔɡ ɝɚɝɞɌɎɌ. ȹɌɛɜɚɞɔɎ, 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɕ ɘɑɞɚɐ ɔ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ əɑ ɛɚɓɎɚɗɫɪɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɝɎɚɍɚɐəɧɑ ɠɜɌɏɘɑəɞɧ, ɔɘɑɪɥɔɑ ɝɡɚɒɟɪ ɝ 

ɚɖɜɟɒɌɪɥɔɘɔ ɞɖɌəɫɘɔ ɛɗɚɞəɚɝɞɨ, ɣɞɚ ɔ ɍɧ-

ɗɚ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ Ɏ ɐɌəəɚɘ ɖɗɔəɔɣɑ-

ɝɖɚɘ əɌɍɗɪɐɑəɔɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɩɞɔ ɐɎɌ 

ɘɑɞɚɐɌ ɘɚɏɟɞ ɛɚɘɚɣɨ ɛɚɝɞɌɎɔɞɨ ɐɔɌɏəɚɓ 

ɞɚɗɨɖɚ ɛɜɔ əɌɗɔɣɔɔ ɟɣɌɝɞɖɚɎ ɚɍɧɓɎɑɝɞɎɗɑ-

əɔɫ Ɏ ɡɚəɐɜɚɘəɧɡ ɞɑɗɌɡ, ɖɚɞɚɜɧɑ ɎɝɞɜɑɣɌ-

ɪɞɝɫ Ɏ 70-75% ɝɗɟɣɌɑɎ. 

ȴɓ-ɓɌ əɔɓɖɚɕ ɣɌɝɞɚɞɧ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɔ 

əɑɝɛɑɢɔɠɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ ɝɔəɚɎɔɌɗɨəɚɏɚ 

ɚɡɚəɐɜɚɘɌɞɚɓɌ, ɐɔɌɏəɚɝɞɔɖɌ ɩɞɚɏɚ ɓɌɍɚɗɑɎɌ-

əɔɫ ɘɚɒɑɞ ɍɧɞɨ ɓɌɞɜɟɐəɑəɌ, ɔ ɛɚɎɧɤɑəəɚɑ 

ɎəɔɘɌəɔɑ ɝɗɑɐɟɑɞ ɟɐɑɗɫɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɑ. ȻɑɜɎɔɣəɧɕ ɝɔəɚɎɔɌɗɨəɧɕ 

ɡɚəɐɜɚɘɌɞɚɓ ɝɗɑɐɟɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɝ: 

- Ɏɞɚɜɔɣəɧɘ ɡɚəɐɜɚɘɌɞɚɓɚɘ  

Å əɌɍɗɪɐɌɑɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɍɚɗɑɑ ɝɞɌɜ-

ɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ,  

Å ɝɎɫɓɌə ɝ ɐɑɏɑəɑɜɌɞɔɎəɧɘɔ, ɗɔɍɚ 

ɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɔɓɘɑəɑəɔɫɘɔ Ɏ ɝɟɝɞɌɎɑ, 

Å ɎəɟɞɜɔɝɟɝɞɌɎəɧɑ ɠɜɌɏɘɑəɞɧ əɑ ɝɞɚɗɨ 

ɘəɚɏɚɣɔɝɗɑəəɧ ɔ, ɖɌɖ ɛɜɌɎɔɗɚ, ɍɚɗɨɤɑɏɚ 

ɜɌɓɘɑɜɌ; 

- ɛɔɏɘɑəɞəɧɘ Ɏɔɗɗɚəɚɐɟɗɫɜəɧɘ ɝɔəɚ-

Ɏɔɔɞɚɘ  

Å ɛɜɚɫɎɗɫɑɞɝɫ əɌɗɔɣɔɑɘ ɐɔɠɠɟɓəɚɏɚ 

ɟɞɚɗɥɑəɔɫ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ ɝ ɍɟɏɜɔ-

ɝɞɧɘɔ ɖɚəɞɟɜɌɘɔ,  

Å ɚɞɝɟɞɝɞɎɟɪ ɛɜɔɓəɌɖɔ ɚɍɧɓɎɑɝɞɎɗɑəɔɫ, 

Å ɣɌɝɞɚ ɔɘɑɪɞɝɫ ɛɜɔɓəɌɖɔ ɖɚɝɞəɚɕ ɐɑ-

ɝɞɜɟɖɢɔɔ, 

Å əɌɗɔɣɔɑ blooming-ɌɜɞɑɠɌɖɞɚɎ Ɏ 

ɝɞɜɟɖɞɟɜɑ ɚɍɜɌɓɚɎɌəɔɫ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ 

ɏɜɌɐɔɑəɞəɚɏɚ ɩɡɌ ɓɌ ɝɣɑɞ ɚɞɗɚɒɑəɔɫ ɏɑɘɚɝɔ-

ɐɑɜɔəɌ Ɏ ɝɞɜɟɖɞɟɜɑ;  

- ɐɜɑɎɚɎɔɐəɚɕ (Ɍɜɍɚɜɑɝɢɑəɞəɚɕ) ɗɔɛɚ-

ɘɚɕ 

Å ɚɍɜɌɓɚɎɌəɔɑ, ɜɌɝɛɜɚɝɞɜɌəɫɪɥɑɑɝɫ ɔɓ 

ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ, 

Å ɒɔɜɚɎɌɫ ɛɗɚɞəɚɝɞɨ ɚɍɜɌɓɚɎɌəɔɫ; 

- ɝɔəɚɎɔɌɗɨəɚɕ ɏɑɘɌəɏɔɚɘɚɕ 

Å ɚɍɜɌɓɚɎɌəɔɑ, ɜɌɝɛɜɚɝɞɜɌəɫɪɥɑɑɝɫ ɔɓ 

ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ, 

Å əɌɗɔɣɔɑ ɛɑɜɑɏɚɜɚɐɚɖ Ɏ ɝɞɜɟɖɞɟɜɑ, 

Å əɌɗɔɣɔɑ ɒɔɐɖɚɝɞəɧɡ ɟɜɚɎəɑɕ, 

Å ɔəɞɑəɝɔɎəɚɑ ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ;  

- ɝɔəɚɎɔɌɗɨəɚɕ ɡɚəɐɜɚɝɌɜɖɚɘɚɕ 

Å ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ ɓɌ ɛɜɑɐɑɗɧ ɝɟɝɞɌɎɌ, 

Å ɛɜɑɐɝɞɌɎɗɫɑɞ ɚɝɚɍɚɕ ɘɫɏɖɚɞɖɌəɚɑ ɚɍ-

 

Рис. 4 (Fig. 4) 

Рис. 4.    Послеоперационное фото макро-

препарата извлеченных свободных хряще-

вых тел. 

ȴɝɞɚɣəɔɖ: Santiago T., Mariano C. Primary synovial 

chondromatosis o f the ankle joint presenting as 

monoarthritis. Case Reports, 2013.  

Fig. 4.    Postoperative photo. The extracted free 

cartilaginous bodies. 

Source: Santiago T., Mariano C. Primary synovial 

chondromatosis of the ankle joint presenting as 

monoarthritis. Cas e Reports, 2013.  
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ɜɌɓɚɎɌəɔɑ, 

Å ɚɞɐɌɑɞ ɘɑɞɌɝɞɌɓɧ. 

ȳɗɚɖɌɣɑɝɞɎɑəəɌɫ ɞɜɌəɝɠɚɜɘɌɢɔɫ ɛɑɜ-

Ɏɔɣəɚɏɚ ɝɔəɚɎɔɌɗɨəɚɏɚ ɚɝɞɑɚɡɚəɐɜɚɘɌɞɚɓɌ Ɏ 

ɝɔəɚɎɔɌɗɨəɟɪ ɡɚəɐɜɚɝɌɜɖɚɘɟ ɝɗɟɣɌɑɞɝɫ ɜɑɐ-

ɖɚ ɔ əɌɍɗɪɐɌɑɞɝɫ ɛɚ ɝɚɚɍɥɑəɔɫɘ ɜɌɓəɧɡ ɌɎ-

ɞɚɜɚɎ Ɏ 1-7% ɝɗɟɣɌɑɎ [12, 13]. 

ȷɑɣɑəɔɑ ɝɔəɚɎɔɌɗɨəɚɏɚ ɚɝɞɑɚɡɚəɐɜɚɘɌ-

ɞɚɓɌ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɟɐɌɗɑəɔɔ 

Ɏɝɑɡ ɡɜɫɥɑɎɧɡ ɝɎɚɍɚɐəɧɡ ɞɑɗ ɔ ɔɝɝɑɣɑəɔɔ 

ɛɚɜɌɒɑəəɚɕ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ ɛɜɔ ɛɚ-

ɘɚɥɔ Ɍɜɞɜɚɝɖɚɛɔɣɑɝɖɚɏɚ, ɗɔɍɚ ɚɞɖɜɧɞɚɏɚ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ [14, 15]. Ȭɐɑɖ-

ɎɌɞəɚ Ɏɧɛɚɗəɑəəɧɕ ɚɍɦɬɘ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔɝɖɗɪɣɌɑɞ ɎɚɓəɔɖəɚɎɑəɔɑ 

ɜɑɢɔɐɔɎɚɎ ɓɌɍɚɗɑɎɌəɔɫ Ɏ ɜɌəəɑɘ ɔ ɚɞɐɌɗɬə-

əɚɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. 

ȳɌɖɗɪɣɑəɔɑ.  

ȽɚɣɑɞɌəɔɑ ɐɌəəɧɡ ɌəɌɘəɑɓɌ ɔ ɖɗɔəɔ-

ɣɑɝɖɚɏɚ ɚɝɘɚɞɜɌ, ɒɌɗɚɍ ɛɌɢɔɑəɞɌ, Ɍ ɞɌɖɒɑ 

ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɓɎɚɗɫɑɞ 

ɟɝɞɌəɚɎɔɞɨ ɐɔɌɏəɚɓ ɛɑɜɎɔɣəɚɏɚ ɝɔəɚɎɔɌɗɨ-

əɚɏɚ ɡɚəɐɜɚɘɌɞɚɓɌ ɔ ɚɢɑəɔɞɨ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɝɞɨ, ɗɚɖɌɗɔɓɌɢɔɪ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚ-

ɢɑɝɝɌ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɝɛɗɌəɔɜɚɎɌɞɨ əɑɚɍɡɚ-

ɐɔɘɧɕ ɚɍɦɑɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

ɔ ɚɍɑɝɛɑɣɔɞɨ ɖɚɜɚɞɖɔɕ ɜɑɌɍɔɗɔɞɌɢɔɚəəɧɕ 

ɛɑɜɔɚɐ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌ-

ɢɔɔ ȯɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɛɚ ɛɚɐɐɑɜɒɖɑ 

Ȯɑɐɟɥɑɕ əɌɟɣəɚɕ ɤɖɚɗɧ ȹɄ-599.2022.3 

çȹɑɔəɎɌɓɔɎəɧɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ 

ɗɟɣɑɎɚɕ ɘɑɐɔɢɔəɧ Ɏ ɝɖɜɔəɔəɏɑ, ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ, ɘɚəɔɞɚɜɔəɏɑ ɗɑɣɑəɔɫ ɔ ɖɚəɞɜɚɗɑ 

ɜɑɌɍɔɗɔɞɌɢɔɔ ɝɚɢɔɌɗɨəɚ ɓəɌɣɔɘɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕè (ȼɟɖɚɎɚɐɔɞɑɗɨ ȹ.Ƚ. ȽɑɜɚɎɌ). 
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ɚɍɌɎɚɣəɧɑ ɖɚɝɞɔ ɔ ɤɎɧ ɝɎɚɐɌ ɣɑɜɑɛɌ ð ɜɑɐɖɌɫ ɌəɚɘɌɗɔɫ ɝɞɜɚɑəɔɫ, ɚəɔ ɠɚɜɘɔɜɟɪɞɝɫ 

Ɏ ɜɑɓɟɗɨɞɌɞɑ əɑɛɚɗəɚɏɚ ɝɗɔɫəɔɫ əɑɝɖɚɗɨɖɔɡ ɢɑəɞɜɚɎ ɚɖɚɝɞɑəɑəɔɫ Ɏ ɓɌɞɧɗɚɣəɚɕ ɔ ɞɑ-

ɘɑəəɚɕ ɖɚɝɞɫɡ. Ȼɜɔ əɌɗɔɣɔɔ ɌəɌɘəɑɓɌ ɔ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɞɜɌɎɘɧ ɏɚɗɚɎɧ ɐɚ-

ɛɚɗəɔɞɑɗɨəɧɑ ɤɎɧ, ɚɍəɌɜɟɒɑəəɧɑ ɎɔɓɟɌɗɔɓɌɢɔɚəəɧɘɔ ɘɑɞɚɐɌɘɔ ɚɍɝɗɑɐɚɎɌəɔɫ, ɘɚɏɟɞ 

ɍɧɞɨ ɚɤɔɍɚɣəɚ ɔəɞɑɜɛɜɑɞɔɜɚɎɌəɧ ɖɌɖ ɛɑɜɑɗɚɘɧ ɖɚɝɞɑɕ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɚɖɌɓɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɘɑɞɚɐɌ ɔ ȶȾ ɣɑɜɑɛɌ ɝ 3D-

ɜɑɖɚəɝɞɜɟɖɢɔɑɕ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɛɑɜɑɗɚɘɚɎ ɖɚɝɞɑɕ ɣɑɜɑɛɌ ɝ ɐɚɍɌɎɚɣəɧɘɔ 

ɤɎɌɘɔ ɔ ɖɚɝɞɫɘɔ ɣɑɜɑɛɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɔɎɚɐɔɞɝɫ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ əɚɎɚɜɚɒɐɑəəɚɏɚ, ɟ ɖɚɞɚɜɚɏɚ 

ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɧɡ ɜɚɐɚɎ ɝ əɌɗɚɒɑəɔɑɘ ɎɌɖɟɟɘ-ɩɖɝɞɜɌɖɞɚɜɌ ɔ ɛɚɫɎɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ 

əɑɎɜɚɗɚɏɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ Ɏ ɛɑɜɎɧɑ ɝɟɞɖɔ ɒɔɓəɔ ɍɧɗ ɓɌɛɚɐɚɓɜɑə ɛɑɜɑɗɚɘ ɖɚɝɞɑɕ ɣɑɜɑɛɌ. 

ȻɌɢɔɑəɞɟ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɤɎɚɎ ɝɎɚɐɌ ɣɑɜɑɛɌ ɔ ȶȾ ɣɑɜɑɛɌ ɝ 3D-

ɜɑɖɚəɝɞɜɟɖɢɔɑɕ. 

ȼɑɓɟɗɨɞɌɞɧ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɔ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɣɑɜɑɛɌ ɝ 3D- ɜɑ-

ɖɚəɝɞɜɟɖɢɔɑɕ ɛɚɓɎɚɗɔɗɔ ɎɧɫɎɔɞɨ ɐɚɍɌɎɚɣəɟɪ ɘɑɒɞɑɘɑəəɟɪ ɖɚɝɞɨ (ɖɚɝɞɨ ɔəɖɚɎ) ɔ ɝəɫɞɨ ɐɔɌ-

ɏəɚɓ ɛɑɜɑɗɚɘɌ ɖɚɝɞɑɕ ɝɎɚɐɌ ɣɑɜɑɛɌ. 

ȳɌɖɗɪɣɑəɔɑ. ȿ ɐɑɞɑɕ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɜɚɐɚɎɟɪ ɞɜɌɎɘɟ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ȶȾ ɖɚɝɞɑɕ ɝɎɚɐɌ ɣɑɜɑɛɌ ɝ ɢɑɗɨɪ ɚɢɑəɖɔ ɔɡ ɢɑɗɚɝɞəɚɝɞɔ  əɑɚɍɡɚɐɔɘɚ ɛɚɘəɔɞɨ 

ɚ ɞɌɖɔɡ ɌəɚɘɌɗɔɫɡ ɜɌɓɎɔɞɔɫ ɣɑɜɑɛɌ, ɖɌɖ ɐɚɍɌɎɚɣəɧɑ ɤɎɧ ɔ ɖɚɝɞɔ ɣɑɜɑɛɌ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɐɚɍɌɎɚɣəɧɑ ɤɎɧ ɣɑɜɑɛɌ, ɘɑɒɞɑɘɑəəɌɫ ɖɚɝɞɨ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ ɣɑɜɑɛɌ ɝ ɞɜɑɡɘɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ, ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ, əɚɎɚɜɚɒɐɑəəɧɕ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȰɒɌəɐɒɏɌɎɌ ȹ.ȹ., e-mail: nnjdoc@gmail.com  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȰɒɌəɐɒɏɌɎɌ ȹ.ȹ., ȽɟɏɌɖ Ȭ.ȭ., ɀɔɗɔɛɛɚɎɌ ȱ.Ȭ., ȶɚəɐɜɌɤɔəɌ Ⱥ.Ƚ., ȸɌ-

ɖɔɑɎɌ ȸ.ȴ., ȳɟɍɖɚɎ Ȯ.Ȯ., ȽɑɜɚɎɌ ȹ.Ƚ. ȰɔɌɏəɚɝɞɔɖɌ ɐɚɍɌɎɚɣəɚɕ ɘɑɒɞɑɘɑəəɚɕ ɖɚɝɞɔ ɟ əɚɎɚɜɚɒ-

ɐɑəəɚɏɚ. REJR 2022; 12( 3):128 -133 . DOI: 10.21569/2222 -7415 -2022 -12-3-128 -133 . 

 
ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 09.09.22  ȽɞɌɞɨɫ ɛɜɔəɫɞɌ:  16.09.22 

 

 

 

 

 

 

 

 

 

 

 

 

Ȱ 

ȽȷȿɃȬȵ ȴȳ ȻȼȬȶȾȴȶȴ 

 

 

 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY 

| www.rejr.ru | REJR. 2022; 12 (3):128-133       DOI: 10.21569/2222-7415-2022-12-3-128-133                    129 
 

 

 

DIAGNOSIS OF ACCESSORY INTRAPARIETAL BONE IN A NEWBORN 

 

Dzhandzhgava N.N.1, Sugak A.B.1, Filippova E.A.1,2, Kondrashina O.S.1, Makieva M.I.1,  

Zubkov V.V.1,3, Serova N.S.3 

 
1 - V.I. Kulakov National medical research center for obstetrics, gynecology and p erinatology.  

2 - Russian Medical Academy of Postgraduate Education.  

3 - I.M. Sechenov First Moscow State Medical University. Moscow, Russia.  

 

ccessory sutures and bones of the skull are rare structural abnormalities. This structural 

abnormality results f rom incomplete fusion of parietal and occipital bones ossification cen-

ters.  In case of history and manifestations of head injuries, accessory sutures and bones 

revealed via imaging can be erroneously interpreted as scull bones fractures.  

Purpose. To show the ultrasound method and CT with 3D reconstruction capabilities in differ-

entiation between skull fracture and accessory suture and bones.  

Materials and methods. The article presents a clinical case of a newborn with a suspected skull 

bones fracture after surgical vacuum -assisted delivery and pathological neurological symptoms dur-

ing the first day of life.  

Results. Ultrasound and computed tomography with three -dimensional reconstruction of the 

skull made it possible identify accessory interparietal bone (I nca bone) and rule out diagnosis of 

skull bones fracture.  

Conclusion.  It is important to remember about anomalies of skull ð accessory cranial suture 

and bones in children with suspected birth trauma.  

 

Keywords: accessory cranial sutures, accessory inter parietal bone, computed tomography of 

the skull with three -dimensional reconstruction, ultrasound diagnostics, newborn.  
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ɜɔ ɚɝɗɚɒəɑəəɚɘ ɞɑɣɑəɔɔ ɍɑɜɑɘɑə-

əɚɝɞɔ ɔ ɜɚɐɚɎ Ɏ ɛɜɚɢɑɝɝɑ ɜɚɐɚɎɚɏɚ 

ɌɖɞɌ ɛɗɚɐ ɘɚɒɑɞ ɛɚɗɟɣɔɞɨ ɜɌɓɗɔɣ-

əɧɑ ɛɚɎɜɑɒɐɑəɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ɛɚ-

Ɏɜɑɒɐɑəɔɫ ɏɚɗɚɎɧ ð ɖɑɠɌɗɚɏɑɘɌ-

ɞɚɘɧ, ɛɑɜɑɗɚɘɧ ɖɚɝɞɑɕ ɣɑɜɑɛɌ, ɔəɞɜɌɖɜɌəɔ-

Ɍɗɨəɧɑ ɖɜɚɎɚɔɓɗɔɫəɔɫ. ȼɚɐɚɎɧɑ ɞɜɌɎɘɧ əɚ-

Ɏɚɜɚɒɐɑəəɧɡ ɐɔɌɏəɚɝɞɔɜɟɪɞ ɝ ɟɣɑɞɚɘ Ɍɖɟ-

ɤɑɜɝɖɚ-ɏɔəɑɖɚɗɚɏɔɣɑɝɖɚɏɚ ɌəɌɘəɑɓɌ ɘɌɞɑɜɔ, 

ɚɝɚɍɑəəɚɝɞɑɕ ɞɑɣɑəɔɫ ɜɚɐɚɎ, ɐɌəəɧɡ ɚɝɘɚɞɜɌ 

əɚɎɚɜɚɒɐɑəəɚɏɚ ɔ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ [1]. Ȼɑɜɑɗɚɘɧ ɖɚɝɞɑɕ ɝɎɚɐɌ ɣɑɜɑɛɌ ɟ 

əɚɎɚɜɚɒɐɑəəɧɡ ɝɗɑɐɟɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ 

ɝ ɐɚɛɚɗəɔɞɑɗɨəɧɘɔ ɤɎɌɘɔ ɔ ɖɚɝɞɫɘɔ ɣɑɜɑɛɌ 

[2 - 4]. ȰɚɍɌɎɚɣəɧɑ (ɐɚɛɚɗəɔɞɑɗɨəɧɑ) ɤɎɧ 

ɚɍɜɌɓɟɪɞɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɌəɚɘɌɗɨəɚɏɚ ɜɌɓɎɔ-

ɞɔɫ ɖɚɝɞɑɕ ɣɑɜɑɛɌ Ɏɚ Ɏɜɑɘɫ ɩɘɍɜɔɚɏɑəɑɓɌ 

ɛɜɔ əɑɛɚɗəɚɘ ɝɗɔɫəɔɔ əɑɝɖɚɗɨɖɔɡ ɢɑəɞɜɚɎ 

ɚɖɚɝɞɑəɑəɔɫ Ɏ ɓɌɞɧɗɚɣəɚɕ ɔ ɞɑɘɑəəɧɡ ɖɚ-

ɝɞɫɡ. ȰɚɍɌɎɚɣəɧɑ ɖɚɝɞɔ (ɎɚɜɘɔɑɎɧ, ɎɝɞɌɎɚɣ-

əɧɑ, ɤɚɎəɧɑ, əɑɛɚɝɞɚɫəəɧɑ) ɜɌɝɛɚɗɌɏɌɪɞɝɫ 

ɘɑɒɐɟ ɞɔɛɔɣəɧɘɔ ɖɚɝɞɫɘɔ ɣɑɜɑɛɌ, ɠɚɜɘɔ-

ɜɟɫɝɨ ɔɓ ɝɌɘɚɝɞɚɫɞɑɗɨəɧɡ ɞɚɣɑɖ ɚɖɚɝɞɑəɑəɔɫ 

[2, 5].  

ȰɌəəɧɑ ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ ɔ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɛɌɢɔɑəɞɌ.  

ȰɑɎɚɣɖɌ Ȼ.  ɜɚɐɔɗɌɝɨ Ɏ ȹȸȴɂ ȬȯȻ ɔɘ. 

Ȯ.ȴ. ȶɟɗɌɖɚɎɌ ɟ ɘɌɞɑɜɔ 36-ɞɔ ɗɑɞ ɚɞ I ɍɑɜɑ-

ɘɑəəɚɝɞɔ, ɚɞ ɛɑɜɎɧɡ ɝɎɚɑɎɜɑɘɑəəɧɡ ɚɛɑɜɌ-

ɞɔɎəɧɡ ɜɚɐɚɎ ɛɟɞɑɘ ɎɌɖɟɟɘ-ɩɖɝɞɜɌɖɢɔɔ ɛɗɚ-

ɐɌ əɌ 41-ɚɕ əɑɐɑɗɑ ɍɑɜɑɘɑəəɚɝɞɔ. Ⱦɑɣɑəɔɑ 

ɍɑɜɑɘɑəəɚɝɞɔ: I ɞɜɔɘɑɝɞɜ ð Ɍəɑɘɔɫ, II ɞɜɔ-

ɘɑɝɞɜ ð ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ, III ɞɜɔɘɑɝɞɜ ð ɘəɚ-

ɏɚɎɚɐɔɑ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɑəɌɞɌɗɨəɚɏɚ 

ɝɖɜɔəɔəɏɌ Ɏ I ɔ II ɞɜɔɘɑɝɞɜɌɡ ɚɞɘɑɣɌɗɝɫ əɔɓ-

ɖɔɕ ɜɔɝɖ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ ɔ ɣɌɝɞɧɡ ɡɜɚɘɚ-

ɝɚɘəɧɡ ɌəɚɘɌɗɔɕ.  Ⱥɝɚɍɑəəɚɝɞɔ ɞɑɣɑəɔɫ ɜɚ-

ɐɚɎ: ɍɑɓɎɚɐəɧɕ ɛɜɚɘɑɒɟɞɚɖ 21 ɣɌɝ 39 ɘɔəɟɞ. 

ȸɌɝɝɌ ɞɑɗɌ ɜɑɍɑəɖɌ ɛɜɔ ɜɚɒɐɑəɔɔ 3600 ɏ, 

ɐɗɔəɌ 51 ɝɘ, ɚɖɜɟɒəɚɝɞɨ ɏɚɗɚɎɧ 37 ɝɘ, 

ɚɖɜɟɒəɚɝɞɨ ɏɜɟɐɔ 35 ɝɘ. ȺɢɑəɖɌ ɛɚ ɤɖɌɗɑ 

ȬɛɏɌɜ ð 8/9 ɍɌɗɗɚɎ. 

Ȼɚɝɗɑ ɜɚɒɐɑəɔɫ ɐɑɎɚɣɖɌ əɌɡɚɐɔɗɌɝɨ Ɏ 

ɚɞɐɑɗɑəɔɔ əɚɎɚɜɚɒɐɑəəɧɡ, ɝɚɝɞɚɫəɔɑ ɍɧɗɚ 

Ȭ 

Ȼ 
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ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɘ.  ȶ ɖɚəɢɟ 1 ɝɟɞɚɖ ɒɔɓəɔ 

ɝɚɝɞɚɫəɔɑ ɟɡɟɐɤɔɗɚɝɨ ɓɌ ɝɣɑɞ ɛɚɫɎɗɑəɔɫ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɚɕ əɑɎɜɚɗɚɏɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔ-

ɖɔ Ɏ Ɏɔɐɑ ɝɔəɐɜɚɘɌ Ɏɚɓɍɟɒɐɑəɔɫ ɂȹȽ, ɚɞɘɑ-

ɣɌɗɚɝɨ əɌɜɌɝɞɌəɔɑ ɚɞɑɖɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɏɚ-

ɗɚɎɧ ɝ ɛɚɫɎɗɑəɔɑɘ ɠɗɪɖɞɟɌɢɔɔ Ɏ ɘɑɝɞɑ 

əɌɗɚɒɑəɔɫ ɎɌɖɟɟɘ-ɩɖɝɞɜɌɖɞɚɜɌ Ɏ ɞɑɘɑəəɚɕ 

ɚɍɗɌɝɞɔ ɝɛɜɌɎɌ, ɛɜɔ ɛɌɗɨɛɌɢɔɔ ɖɚɝɞɑɕ ɝɎɚɐɌ 

ɣɑɜɑɛɌ Ɏ ɞɑɘɑəəɚ-ɓɌɞɧɗɚɣəɚɕ ɚɍɗɌɝɞɔ ɛɚɫɎɔ-

ɗɔɝɨ ɍɚɗɑɓəɑəəɚɝɞɨ ɔ ɖɜɑɛɔɞɌɢɔɫ. ȿɣɔɞɧɎɌɫ 

ɚɞɜɔɢɌɞɑɗɨəɟɪ ɐɔəɌɘɔɖɟ ɝɚɝɞɚɫəɔɫ, ɡɌɜɌɖ-

ɞɑɜ ɞɑɣɑəɔɫ ɜɚɐɚɎ ɔ ɐɌəəɧɑ ɖɗɔəɔɣɑɝɖɚɏɚ 

ɚɝɘɚɞɜɌ, ɝ ɢɑɗɨɪ ɔɝɖɗɪɣɑəɔɫ əɌɜɟɤɑəɔɫ ɢɑ-

ɗɚɝɞəɚɝɞɔ ɖɚɝɞəɚɕ ɛɗɌɝɞɔəɧ, ɩɖɝɞɜɌ- ɔ ɔə-

ɞɜɌɖɜɌəɔɌɗɨəɧɡ ɖɜɚɎɚɔɓɗɔɫəɔɕ ɜɑɍɑəɖɟ 

əɌɓəɌɣɑəɌ əɑɕɜɚɝɚəɚɏɜɌɠɔɫ ɔ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ) ɖɚɝɞɑɕ ɝɎɚɐɌ ɣɑɜɑɛɌ.  

Ȼɚ ɐɌəəɧɘ ȿȳȴ ð ɛɌɜɑəɡɔɘɌ ɘɚɓɏɌ ɍɑɓ 

ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ, ɗɔɖɎɚɜɚɝɚɐɑɜɒɌɥɔɑ 

ɛɜɚɝɞɜɌəɝɞɎɌ əɑ ɜɌɝɤɔɜɑəɧ. Ȯ ɞɑɘɑəəɚ-

ɓɌɞɧɗɚɣəɚɕ ɚɍɗɌɝɞɔ, Ɏ ɛɜɚɑɖɢɔɔ Ɏɑɜɡəɔɡ ɚɞ-

ɐɑɗɚɎ ɗɫɘɍɐɚɎɔɐəɚɏɚ ɤɎɌ ɝ ɐɎɟɡ ɝɞɚɜɚə Ɏɔ-

ɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɝɔɘɘɑɞɜɔɣəɚ ɜɌɝɛɚɗɚɒɑə-

əɧɑ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɏɔɛɚɩɡɚɏɑəəɧɑ ɥɑɗɔ, 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɑ ɚ ɛɜɑɜɧɎɌəɔɔ ɖɚɝɞəɧɡ 

ɛɗɌɝɞɔə Ɏ əɑɞɔɛɔɣəɚɘ ɘɑɝɞɑ (ɜɔɝ. 1). Ȱɗɫ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɗɔəɑɕəɧɡ 

ɛɑɜɑɗɚɘɚɎ ɖɚɝɞɑɕ ɝ ɐɚɍɌɎɚɣəɧɘɔ ɤɎɌɘɔ ɜɑ-

ɖɚɘɑəɐɚɎɌəɚ ɐɚɚɍɝɗɑɐɚɎɌəɔɑ ð ɖɚɘɛɨɪɞɑɜ-

əɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɣɑɜɑɛɌ.  

ȹɌ 3-ɑ ɝɟɞɖɔ ɒɔɓəɔ ɛɜɚɎɑɐɑəɌ ɘɟɗɨ-

ɞɔɝɛɔɜɌɗɨəɌɫ ȶȾ ɣɑɜɑɛɌ ɝ 3D-

ɜɑɖɚəɝɞɜɟɖɢɔɑɕ: ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɔ 

ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɖɚɝɞɑɕ ɝɎɚɐɌ ɔ 

ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ əɑ ɎɧɫɎɗɑəɚ. ȶɑɠɌɗɚɏɑɘɌ-

ɞɚɘɌ ɛɜɌɎɚɕ ɞɑɘɑəəɚɕ ɖɚɝɞɔ ɝɛɜɌɎɌ. ȰɚɍɌ-

Ɏɚɣəɧɕ ɛɚɛɑɜɑɣəɧɕ ɤɚɎ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ 

ɘɑɒɞɑɘɑəəɚɕ ɖɚɝɞɔ (ɖɚɝɞɨ ɔəɖɚɎ).   

 

Рис. 1 а (Fig. 1 а) 
 

 

Рис. 1 б (Fig. 1 b) 

Рис. 1.      Эхограммы, В-режим, сканирование теменно-затылочной области справа и слева, 

линейный датчик 12-15 МГц. Пациент П. 

Ɍ, ɍ ð ɗɫɘɍɐɚɎɔɐəɧɕ ɤɚɎ ɝɛɜɌɎɌ ɔ ɝɗɑɎɌ (ɍɑɗɧɑ ɝɞɜɑɗɖɔ) ɔ ɜɫɐɚɘ ɜɌɝɛɚɗɚɒɑəəɧɑ ɏɔɛɚɩɡɚɏɑəəɧɑ ɥɑɗɔ, 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɐɚɍɌɎɚɣəɚɘɟ ɛɚɛɑɜɑɣəɚɘɟ ɤɎɟ (ɒɑɗɞɧɑ ɝɞɜɑɗɖɔ).  

Fig. 1.   Ultrasound, B-mode, scanning of the right and left parietal and occipital regions, linear 

transducer 12-15 MHz, patient P. 

a, b ð right and left lambdoid suture (white arrows) and n earby hypoechoic gapes corresponding to an acces-

sory transverse suture (yellow arrows).  
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ȹɌ 3-ɑ ɝɟɞɖɔ ɒɔɓəɔ ɐɑɎɚɣɖɌ ɚɝɘɚɞɜɑəɌ 

əɑɎɜɚɗɚɏɚɘ ð ɚɣɌɏɚɎɚɕ əɑɎɜɚɗɚɏɔɣɑɝɖɚɕ 

ɝɔɘɛɞɚɘɌɞɔɖɔ əɑ ɎɧɫɎɗɑəɚ. ȳɌɖɗɪɣɑəɔɑ: 

ɟɘɑɜɑəəɧɕ ɝɔəɐɜɚɘ ɟɏəɑɞɑəɔɫ ɂȹȽ. ȶɑɠɌɗɚ-

ɏɑɘɌɞɚɘɌ ɛɜɌɎɚɕ ɞɑɘɑəəɚɕ ɖɚɝɞɔ.  

ȳɌ Ɏɜɑɘɫ əɌɍɗɪɐɑəɔɫ ɝɚɝɞɚɫəɔɑ ɜɑɍɑə-

ɖɌ ɝ ɛɚɗɚɒɔɞɑɗɨəɚɕ ɐɔəɌɘɔɖɚɕ. ȰɑɎɚɣɖɌ 

ɎɧɛɔɝɌəɌ ɐɚɘɚɕ əɌ 10-ɑ ɝɟɞɖɔ ɒɔɓəɔ Ɏ ɟɐɚ-

ɎɗɑɞɎɚɜɔɞɑɗɨəɚɘ ɝɚɝɞɚɫəɔɔ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȳɌɞɧɗɚɣəɌɫ ɖɚɝɞɨ Ɏ ɛɜɚɢɑɝɝɑ ɩɘɍɜɔɚ-

ɏɑəɑɓɌ ɠɚɜɘɔɜɟɑɞɝɫ ɔɓ 4-6 ɢɑəɞɜɚɎ ɚɝɝɔɠɔ-

ɖɌɢɔɔ, ɣɞɚ ɘɚɒɑɞ ɛɜɔɎɚɐɔɞɨ ɖ ɛɚɫɎɗɑəɔɪ 

ɜɌɓɗɔɣəɧɡ ɎɌɜɔɌəɞɚɎ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɤɎɚɎ 

[2, 5]. ȰɚɍɌɎɚɣəɌɫ ɘɑɒɞɑɘɑəəɌɫ ɖɚɝɞɨ (ɖɚɝɞɨ 

ɔəɖɚɎ) ð ɞɜɑɟɏɚɗɨəɌɫ ɖɚɝɞɨ, ɚɍɜɌɓɟɪɥɌɫɝɫ 

ɛɜɔ əɑɛɚɗəɚɘ ɝɜɌɝɞɌəɔɔ Ɏɑɜɡəɑɕ ɣɌɝɞɔ ɣɑ-

ɤɟɔ ɝ ɞɑɗɚɘ ɓɌɞɧɗɚɣəɚɕ ɖɚɝɞɔ, ɔɓɜɑɐɖɌ ɘɚ-

ɒɑɞ ɍɧɞɨ ɜɌɓɐɑɗɑəɌ əɌ ɐɎɑ ɔ ɍɚɗɑɑ ɣɌɝɞɔ. 

ȶɚɝɞɨ ɔəɖɚɎ ɚɞɐɑɗɫɑɞɝɫ ɚɞ əɔɒəɑɕ ɣɌɝɞɔ ɓɌ-

ɞɧɗɚɣəɚɕ ɖɚɝɞɔ ɐɚɍɌɎɚɣəɧɘ ɛɚɛɑɜɑɣəɧɘ 

ɓɌɞɧɗɚɣəɧɘ ɤɎɚɘ (sutura mendoza). Ȯ Ɏɧ-

ɍɚɜɖɌɡ ɣɑɜɑɛɚɎ ɔəɖɚɎ ɩɞɌ ɖɚɝɞɨ ɛɜɔɝɟɞɝɞɎɚ-

ɎɌɗɌ ɍɚɗɑɑ ɣɑɘ Ɏ 20% ɝɗɟɣɌɑɎ [6], Ɏ ɐɜɟɏɔɡ 

ɛɚɛɟɗɫɢɔɫɡ ɟ Ɏɓɜɚɝɗɧɡ ɑɑ ɎɝɞɜɑɣɌɑɘɚɝɞɨ əɑ 

ɛɜɑɎɧɤɌɗɌ 5% [7, 8]. ȱɥɑ ɚɐəɌ Ɏɑɜɝɔɫ ɛɜɚ-

ɔɝɡɚɒɐɑəɔɫ əɌɓɎɌəɔɫ ɘɑɒɞɑɘɑəəɚɕ ɖɚɝɞɔ 

ɝɎɫɓɌəɌ ɝ ɞɑɘ, ɣɞɚ Ɏ 1963 ɏɚɐɟ S. Gordan, 

ɚɛɔɝɧɎɌɫ ɩɞɟ ɖɚɝɞɨ, ɝɜɌɎəɔɗ ɑɑ ɠɚɜɘɟ ɝ ɞɜɌ-

ɐɔɢɔɚəəɧɘ Ɍɜɡɔɞɑɖɞɟɜəɧɘ ɝɚɚɜɟɒɑəɔɑɘ 

ɔəɐɑɕɝɖɔɡ ɛɗɑɘɑə ð ɛɔɜɌɘɔɐɚɕ [9]. ȰɚɍɌɎɚɣ-

əɧɕ ɛɚɛɑɜɑɣəɧɕ ɓɌɞɧɗɚɣəɧɕ ɤɚɎ, ɖɌɖ ɛɜɌ-

Ɏɔɗɚ, ɓɌɖɜɧɎɌɑɞɝɫ ɑɥɑ Ɏəɟɞɜɔɟɞɜɚɍəɚ ɔɗɔ Ɏ 

ɛɑɜɎɧɑ ɐəɔ ɒɔɓəɔ, əɚ ɘɚɒɑɞ ɝɚɡɜɌəɫɞɨɝɫ əɌ 

ɛɜɚɞɫɒɑəɔɔ əɑɝɖɚɗɨɖɔɡ ɗɑɞ [10]. 

ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɐɚɍɌ-

Ɏɚɣəɧɡ ɤɎɚɎ ɔ ɛɑɜɑɗɚɘɚɎ ɖɚɝɞɑɕ ɝɎɚɐɌ ɣɑ-

ɜɑɛɌ ɟ ɐɑɞɑɕ ɎɌɒəɌ ɛɜɔ ɛɜɑɐɛɚɗɌɏɌɑɘɚɕ 

ɞɜɌɎɘɑ ɖɌɖ Ɏ ɖɗɔəɔɣɑɝɖɚɕ, ɞɌɖ ɔ Ɏ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɚɕ ɛɜɌɖɞɔɖɑ [3, 11].  

Ȯ ɚɛɔɝɌəəɚɘ əɌɘɔ ɖɗɔəɔɣɑɝɖɚɘ 

əɌɍɗɪɐɑəɔɔ əɌ ɚɝəɚɎɌəɔɔ ɌəɌɗɔɓɌ ɞɑɣɑəɔɫ 

ɜɚɐɚɎ (əɌɗɚɒɑəɔɑ ɎɌɖɟɟɘ-ɩɖɝɞɜɌɖɞɚɜɌ) ɔ 

ɐɌəəɧɡ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɝɘɚɞɜɌ (əɌɗɔɣɔɑ ɖɑ-

ɠɌɗɚɏɑɘɌɞɚɘɧ ɔ ɍɚɗɑɓəɑəəɚɝɞɔ ɛɜɔ ɛɌɗɨɛɌ-

ɢɔɔ ɏɚɗɚɎɧ Ɏ ɞɑɘɑəəɚ-ɓɌɞɧɗɚɣəɚɕ ɚɍɗɌɝɞɔ 

ɝɛɜɌɎɌ, Ɍ ɞɌɖɒɑ ɛɚɫɎɗɑəɔɑ ɝɔəɐɜɚɘɌ Ɏɚɓ-

ɍɟɒɐɑəɔɫ ɂȹȽ ɛɚɝɗɑ ɜɚɒɐɑəɔɫ) əɑɚəɌɞɚɗɚɏɔ 

ɛɜɑɐɛɚɗɚɒɔɗɔ ɟ əɚɎɚɜɚɒɐɑəəɚɏɚ ɜɚɐɚɎɟɪ 

ɞɜɌɎɘɟ ð ɛɑɜɑɗɚɘ ɖɚɝɞɑɕ ɣɑɜɑɛɌ. ȿȳȴ ɔɝɖɗɪ-

ɣɔɗɚ əɌɗɔɣɔɑ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ ɖɜɚɎɚɔɓɗɔ-

ɫəɔɕ, əɚ ɎɧɫɎɔɗɚ əɌɜɟɤɑəɔɑ ɢɑɗɚɝɞəɚɝɞɔ 

ɖɚɝɞɑɕ ɣɑɜɑɛɌ Ɏ əɑɞɔɛɔɣəɚɘ ɘɑɝɞɑ. Ƚɔɘɘɑɞ-

ɜɔɣəɚɝɞɨ ɐɑɠɑɖɞɚɎ ɖɚɝɞəɚɕ ɛɗɌɝɞɔəɧ ɛɚɓɎɚ-

ɗɔɗɌ ɛɜɑɐɛɚɗɚɒɔɞɨ ɟ ɛɌɢɔɑəɞɌ əɌɗɔɣɔɑ ɐɚ-

ɍɌɎɚɣəɚɏɚ ɤɎɌ ɣɑɜɑɛɌ, ɣɞɚ ɍɧɗɚ ɛɚɐɞɎɑɜ-

ɒɐɑəɚ ɐɌəəɧɘɔ ɛɜɚɎɑɐɑəəɚɕ ɎɛɚɝɗɑɐɝɞɎɔɔ 

ȶȾ ɣɑɜɑɛɌ ɝ ɞɜɑɡɘɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ 

(ɜɔɝ. 1, 2). 

Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɝɖɑɗɑɞəɚɕ ɛɌɞɚɗɚɏɔɔ, 

ɖɌɖ ɛɜɌɎɔɗɚ, ɔɝɛɚɗɨɓɟɑɞɝɫ ɜɑəɞɏɑəɚɎɝɖɔɕ 

ɘɑɞɚɐ, ɚɐəɌɖɚ, ɟ əɚɎɚɜɚɒɐɑəəɧɡ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɫ ɣɑɜɑɛɌ əɑ ɎɝɑɏɐɌ ɔəɠɚɜɘɌɞɔɎəɌ ɔɓ-

ɓɌ əɌɗɔɣɔɫ əɑɓɌɖɜɧɞɧɡ ɤɎɚɎ, ɐɚɛɚɗəɔɞɑɗɨ-

əɧɡ ɤɎɚɎ, Ɍ ɞɌɖɒɑ ɌɜɞɑɠɌɖɞɚɎ ɔ ɞɑɡəɔɣɑ-

ɝɖɔɡ ɞɜɟɐəɚɝɞɑɕ, ɝəɔɒɌɪɥɔɡ ɞɚɣəɚɝɞɨ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ. ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ ɞɌɖɒɑ 

əɑ ɐɌɑɞ ɔəɠɚɜɘɌɢɔɔ ɚɍ ɔəɞɜɌ- ɔ ɩɖɝɞɜɌɖɜɌ-

əɔɌɗɨəɧɡ ɛɚɎɜɑɒɐɑəɔɫɡ ð ɟɤɔɍɌɡ ɔ ɖɜɚɎɚ-

ɔɓɗɔɫəɔɫɡ [2, 3]. ȭɑɓɟɝɗɚɎəɚ, əɌ ɩɞɌɛɑ ɝɖɜɔ-

əɔəɏɚɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɜɑɐɛɚɣɞɑəɔɑ ɝɗɑɐɟ-

ɑɞ ɚɞɐɌɎɌɞɨ ɘɑɞɚɐɌɘ, əɑ ɚɍɗɌɐɌɪɥɔɘ ɗɟɣɑ-

Ɏɚɕ əɌɏɜɟɓɖɚɕ. Ȯ ɛɚɝɗɑɐəɑɑ ɐɑɝɫɞɔɗɑɞɔɑ ɐɗɫ 

ɚɢɑəɖɔ ɤɎɚɎ ɣɑɜɑɛɌ ɟ ɐɑɞɑɕ ɛɑɜɎɚɏɚ ɏɚɐɌ 

ɒɔɓəɔ Ɏɝɑ ɤɔɜɑ ɔɝɛɚɗɨɓɟɪɞ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ 

ɘɑɞɚɐ [12]. ȸəɚɏɚɣɔɝɗɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɚɖɌɓɌɗɔ ɑɏɚ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔ ɐɚɝɞɚɎɑɜəɚɝɞɨ 

Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɖɜɌəɔɚɝɔəɚɝɞɚɓɚɎ [13.]. Ȼɚ-

ɘɔɘɚ ɛɑɜɎɔɣəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɖɜɌəɔɚɝɔəɚ-

ɝɞɚɓɚɎ ȿȳȴ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɛɜɔ ɛɚɐɚ-

ɓɜɑəɔɔ əɌ əɌɜɟɤɑəɔɑ ɢɑɗɚɝɞəɚɝɞɔ ɖɚɝɞɑɕ 

ɣɑɜɑɛɌ ɛɜɔ ɛɜɑɐɛɚɗɌɏɌɑɘɚɕ ɜɚɐɚɎɚɕ ɞɜɌɎɘɑ, 

əɌɜɫɐɟ ɝ ɚɢɑəɖɚɕ ɖɚɝɞɑɕ, ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ 

ɔɝɝɗɑɐɚɎɌɞɨ ɝɞɜɟɖɞɟɜɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ 

ɘɫɏɖɔɑ ɞɖɌəɔ ɏɚɗɚɎɧ. ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɔ ȿȳȴ 

ɛɚɓɎɚɗɫɪɞ ɎɧɫɎɔɞɨ əɌɜɟɤɑəɔɑ ɢɑɗɚɝɞəɚɝɞɔ 

ɖɚɝɞɑɕ ɣɑɜɑɛɌ, əɚ əɑ ɛɚɓɎɚɗɫɪɞ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɌɞɨ ɛɑɜɑɗɚɘɧ ɔ ɐɚɍɌɎɚɣəɧɑ ɤɎɧ ɣɑɜɑ-

ɛɌ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ əɌɔɍɚɗɑɑ ɛɜɑɐɛɚ-

ɣɞɔɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɛɌɞɚɗɚɏɔɔ 

ɣɑɜɑɛɌ ɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɐɑɞɑɕ ɫɎɗɫɑɞɝɫ ȶȾ 

ɝ ɞɜɑɡɘɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ [2, 3, 14].  

T. Sanchez et al. Ɏ ɝɎɚɑɕ ɝɞɌɞɨɑ [2] 

ɚɍɚɍɥɔɗɔ ɚɝəɚɎəɧɑ ɗɟɣɑɎɧɑ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɛɑɜɑɗɚɘɚɎ 

ɔ ɐɚɍɌɎɚɣəɧɡ ɤɎɚɎ ɝɎɚɐɌ ɣɑɜɑɛɌ (ɞɌɍɗ. ʈ1).  

ȺɐəɌɖɚ, ɘəɚɏɔɑ ɔɓ ɩɞɔɡ ɛɜɔɓəɌɖɚɎ əɑ 

ɫɎɗɫɪɞɝɫ Ɍɍɝɚɗɪɞəɧɘɔ ɔ ɘɚɏɟɞ ɎɝɞɜɑɣɌɞɨɝɫ 

ɛɜɔ ɚɍɚɔɡ ɝɚɝɞɚɫəɔɫɡ [3, 11]. J.E.F. Wiedijk et 

al. ɚɛɔɝɧɎɌɪɞ ɝɗɚɒəɧɕ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

ɝɗɟɣɌɕ ɔ ɛɜɔɎɚɐɫɞ ɐɌəəɧɑ ɜɌɝɡɚɒɐɑəɔɫ ɐɔɌ-

ɏəɚɓɚɎ, ɚɛɟɍɗɔɖɚɎɌəəɧɑ ɐɜɟɏɔɘɔ ɌɎɞɚɜɌɘɔ, 

ɖɚɏɐɌ ɛɜɔ ɛɑɜɎɔɣəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ əɌ ɚɝəɚ-

ɎɌəɔɔ ɐɌəəɧɡ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔɗɔ ȶȾ ɣɑɜɑ-

ɛɌ ɍɧɗ ɟɝɞɌəɚɎɗɑə ɐɔɌɏəɚɓ ɛɑɜɑɗɚɘɌ ɖɚɝɞɑɕ 

ɣɑɜɑɛɌ, Ɍ ɛɜɔ ɐɚɛɚɗəɔɞɑɗɨəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ 

(ɛɑɜɑɝɘɚɞɜ ɍɚɗɑɑ ɚɛɧɞəɧɘ ɝɛɑɢɔɌɗɔɝɞɚɘ, 

ɛɜɚɎɑɐɑəɔɑ ȶȾ ɣɑɜɑɛɌ ɛɚɝɗɑ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɔ, Ɍɟɞɚɛɝɔɫ) ɐɌəəɧɕ ɐɔɌɏəɚɓ ɍɧɗ ɝəɫɞ ɔ 

ɟɝɞɌəɚɎɗɑəɚ əɌɗɔɣɔɑ ɐɚɍɌɎɚɣəɧɡ ɤɎɚɎ ɣɑɜɑ-

ɛɌ [11]. Ȯ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɛɜɌɖɞɔɖɑ 

çɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè ɐɔɌɏəɚɝɞɔɖɔ ɫɎɗɫɑɞɝɫ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ: ɛɜɔ ɛɑɜɑɗɚɘɑ 

ɚɍəɌɜɟɒɔɎɌɪɞ ɛɜɔɓəɌɖɔ ɎɚɝɛɌɗɑəɔɫ, ɖɜɚɎɚ-

ɔɓɗɔɫəɔɫ, ɚɞɗɚɒɑəɔɫ ɖɚɝɞəɚɏɚ ɘɌɞɜɔɖɝɌ, 

ɖɚɗɗɌɏɑəɚɎɌɫ ɞɖɌəɨ ɚɞɝɟɞɝɞɎɟɑɞ; Ɏ ɞɚ Ɏɜɑɘɫ 

ɖɌɖ ɐɚɍɌɎɚɣəɧɕ ɤɚɎ ɝɚɝɞɚɔɞ ɔɓ ɖɚɗɗɌɏɑəɚ-

Ɏɚɕ  ɝɚɑɐɔəɔɞɑɗɨəɚɕ  ɞɖɌəɔ   ɍɑɓ   ɛɜɔɓəɌɖɚɎ  
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ɎɚɝɛɌɗɑəɔɫ ɔɗɔ ɖɜɚɎɚɔɓɗɔɫəɔɫ [3, 11]. Ȯ 

ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɫɡ ɛɜɔ ɝɛɚɜəɧɡ ɜɑɓɟɗɨɞɌ-

ɞɌɡ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ ɜɑɖɚɘɑə-

ɐɚɎɌəɚ əɌɍɗɪɐɑəɔɑ Ɏ ɐɔəɌɘɔɖɑ [2, 3, 11]. 

ȳɌɖɗɪɣɑəɔɑ. 

ȰɚɍɌɎɚɣəɧɑ ɖɚɝɞɔ ɔ ɤɎɧ ɣɑɜɑɛɌ ð ɜɑɐ-

ɖɚ ɎɝɞɜɑɣɌɪɥɌɫɝɫ ɌəɚɘɌɗɔɫ ɝɞɜɚɑəɔɫ, ɖɚɞɚ-

ɜɟɪ ɝɗɑɐɟɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɝ ɛɑɜɑɗɚɘɌ-

ɘɔ ɖɚɝɞɑɕ ɣɑɜɑɛɌ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɞɜɌɎɘɧ. Ȱɗɫ 

ɝɖɜɔəɔəɏɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ 

əɌ əɌɜɟɤɑəɔɑ ɢɑɗɚɝɞəɚɝɞɔ ɖɚɝɞɑɕ ɝɎɚɐɌ ɣɑ-

ɜɑɛɌ Ɏ ɜɌəəɑɘ ɎɚɓɜɌɝɞɑ Ɏɚɓɘɚɒəɚ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɘɑɞɚɐɌ. Ȱɗɫ ɛɚɐɞɎɑɜ-

ɒɐɑəɔɫ ɛɚɎɜɑɒɐɑəɔɫ ɖɚɝɞɑɕ ɣɑɜɑɛɌ ɔ ɎɧɫɎ-

ɗɑəɔɫ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɔ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɜɚɎɑ-

ɐɑəɔɑ ȶȾ ɣɑɜɑɛɌ ɝ ɞɜɑɡɘɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɑɕ. ȳəɌəɔɑ əɚɜɘɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ɔ ɎɌɜɔ-

ɌəɞɚɎ ɜɌɓɎɔɞɔɫ ɣɑɜɑɛɌ əɑɚɍɡɚɐɔɘɚ ɖɌɖ ɝɛɑ-

ɢɔɌɗɔɝɞɌɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ, ɞɌɖ ɔ ɖɗɔəɔɢɔɝɞɌɘ ɐɗɫ ɖɚɜɜɑɖɞəɚɕ 

ɚɢɑəɖɔ ɢɑɗɚɝɞəɚɝɞɔ ɖɚɝɞɑɕ ɝɎɚɐɌ ɣɑɜɑɛɌ ɟ 

ɐɑɞɑɕ ɜɌəəɑɏɚ ɎɚɓɜɌɝɞɌ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ.  

ȼɌɍɚɞɌ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌ-

ɢɔɔ ȯɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɛɚ ɛɚɐɐɑɜɒɖɑ 

Ȯɑɐɟɥɑɕ əɌɟɣəɚɕ ɤɖɚɗɧ ȹɄ ð 599.2022.3 

çȹɑɔəɎɌɓɔɎəɧɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ 

ɗɟɣɑɎɚɕ ɘɑɐɔɢɔəɧ Ɏ ɝɖɜɔəɔəɏɑ, ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ, ɘɚəɔɞɚɜɔəɏɑ ɗɑɣɑəɔɫ ɔ ɖɚəɞɜɚɗɑ 

ɜɑɌɍɔɗɔɞɌɢɔɔ ɝɚɢɔɌɗɨəɚ ɓəɌɣɔɘɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕè (ȼɟɖɚɎɚɐɔɞɑɗɨ ȹ. Ƚ. ȽɑɜɚɎɌ). 

Funding source.   

The work is presented a s part of the im-

plementation grant of the President of Russian 

Federation for supporting the leading scientific 

school ȹɄ-599.2022.3 òNon-invasive function-

al radiological technologies in screening, early 

diagnostics and treatment and rehabilitation 

follow -up of socially significant diseasesó (the 

leader ð N.S. Serova) . 
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Рис. 2.      КТ черепа,  пациент П.  

a, ɍ ð 3D -ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɐɚɍɌɎɚɣəɧɕ ɛɚɛɑɜɑɣəɧɕ ɤɚɎ (ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ); Ɏ ð ȸȽȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɝɌ-

ɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ. ȰɚɍɌɎɚɣəɧɕ ɛɚɛɑɜɑɣəɧɕ ɤɚɎ ɔ ɘɑɒɞɑɘɑəəɌɫ ɖɚɝɞɨ (ɖɚɝɞɨ ɔəɖɚɎ) (ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ).  

Fig. 2.   CT, skull, patient P.  

a, b ð 3D reconstruction. An accessory transverse suture and intraparietal bones (Inca bone) (yellow arrow). b 

ð CT scan, sagittal section. An accessory transverse suture (yellow arrow).  

ȾɌɍɗɔɢɌ ʈ1.     ȷɟɣɑɎɧɑ ɛɜɔɓəɌɖɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɑɜɑɗɚɘɚɎ 

ɖɚɝɞɑɕ ɔ ɐɚɍɌɎɚɣəɧɡ ɤɎɚɎ ɝɎɚɐɌ ɣɑɜɑɛɌ [2]. 
Ȼɑɜɑɗɚɘɧ ɖɚɝɞɑɕ ɝɎɚɐɌ ɣɑɜɑɛɌ ȰɚɍɌɎɚɣəɧɑ ɤɎɧ ɝɎɚɐɌ ɣɑɜɑɛɌ 

ȼɚɎəɧɕ ɛɜɫɘɚɕ ɐɑɠɑɖɞ ɖɚɝɞɔ ɝ  

əɑɝɖɗɑɜɚɓɔɜɚɎɌəəɧɘɔ ɖɜɌɫɘɔ 

ȳɔɏɓɌɏɚɚɍɜɌɓəɌɫ ɠɚɜɘɌ ɐɑɠɑɖɞɌ ɝɚ  

ɝɖɗɑɜɚɓɔɜɚɎɌəəɧɘɔ ɖɜɌɫɘɔ 

Ȱɑɠɑɖɞ ɜɌɝɤɔɜɫɑɞɝɫ ɛɚ əɌɛɜɌɎɗɑəɔɪ ɖ  

ɔɝɞɔəəɚɘɟ ɤɎɟ 

Ȱɑɠɑɖɞ ɍɑɓ əɌɜɌɝɞɌəɔɫ ɐɔɌɝɞɌɓɌ 

Ȱɑɠɑɖɞ ɘɚɒɑɞ ɛɑɜɑɝɑɖɌɞɨ ɗɔəɔɪ  

ɛɜɔɗɑɒɌɥɑɏɚ ɔɝɞɔəəɚɏɚ ɤɎɌ 

Ȱɑɠɑɖɞ ɖɚɝɞɔ ɝɗɔɎɌɑɞɝɫ ɝ ɛɜɔɗɑɒɌɥɔɘ  

ɔɝɞɔəəɧɘ ɤɎɚɘ  

ɃɌɥɑ ɚɐəɚɝɞɚɜɚəəɔɑ, ɑɝɗɔ ɐɎɟɝɞɚɜɚəəɔɑ - ɞɚ 

Ɍɝɔɘɘɑɞɜɔɣəɧɑ 

ɃɌɥɑ ɐɎɟɝɞɚɜɚəəɔɑ ɔ ɚɞəɚɝɔɞɑɗɨəɚ  

ɝɔɘɘɑɞɜɔɣəɧɑ 

ȽɚɛɜɚɎɚɒɐɌɑɞɝɫ ɚɞɑɖɚɘ ɘɫɏɖɔɡ ɞɖɌəɑɕ ȴɓɘɑəɑəɔɫ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɞɝɟɞɝɞɎɟɪɞ 
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                         ТРЕБОВАНИЯ К ПУБЛИКАЦИЯМ В ЖУРНАЛЕ 
 

                                                                      REJR 
 

ɚɝɝɔɕɝɖɔɕ ɉɗɑɖɞɜɚəəɧɕ ȲɟɜəɌɗ ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ (REJR, www.rejr.ru)  

ɛɜɔəɔɘɌɑɞ ɖ ɛɟɍɗɔɖɌɢɔɔ ɚɜɔɏɔəɌɗɨəɧɑ ɝɞɌɞɨɔ, ɚɍɓɚɜɧ ɗɔɞɑɜɌɞɟɜɧ, ɚɛɔɝɌəɔɫ ɖɗɔəɔ-
ɣɑɝɖɔɡ ɝɗɟɣɌɑɎ, ɗɑɖɢɔɔ ɔ ɞɑɓɔɝɧ ɐɚɖɗɌɐɚɎ ɖɚəɠɑɜɑəɢɔɕ. 

ȻɟɍɗɔɖɌɢɔɔ ɛɜɔəɔɘɌɪɞɝɫ ɛɚ ɩɗɑɖɞɜɚəəɚɘɟ Ɍɐɜɑɝɟ: rejr@rejr.ru  

ȻɟɍɗɔɖɌɢɔɔ ɐɚɗɒəɧ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɞɑɘɌɞɔɖɑ ɒɟɜəɌɗɌ, ɞ.ɑ. ɖɌɝɌɞɨɝɫ ɝɗɑɐɟɪɥɔɡ əɌɛɜɌɎ-

ɗɑəɔɕ ð ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ, ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ ɔ ɔəɞɑɜɎɑəɢɔɚəəɌɫ ɡɔɜɟɜɏɔɫ. 

ȻɟɍɗɔɖɌɢɔɔ Ɏ ɒɟɜəɌɗɑ ɍɑɝɛɗɌɞəɧ. 

Ȯɝɑ ɝɞɌɞɨɔ  ɛɜɚɡɚɐɫɞ ɐɎɚɕəɚɑ ɝɗɑɛɚɑ ɜɑɢɑəɓɔɜɚɎɌəɔɑ ɣɗɑəɌɘɔ ɜɑɐɌɖɢɔɚəəɚɏɚ ɝɚɎɑɞɌ, Ɍ 
ɞɌɖɒɑ Ɏɑɐɟɥɔɘɔ ɝɛɑɢɔɌɗɔɝɞɌɘɔ ɛɚ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘ əɌɟɣəɧɘ ɔ ɖɗɔəɔɣɑɝɖɔɘ əɌɛɜɌɎɗɑəɔɫɘ. 

ȾɜɑɍɚɎɌəɔɫ ɖ ɛɟɍɗɔɖɌɢɔɫɘ ɝɚɝɞɌɎɗɑəɧ ɝɚɏɗɌɝəɚ "ȱɐɔəɧɘ ɞɜɑɍɚɎɌəɔɫɘ ɖ ɜɟɖɚɛɔɝɫɘ, ɛɜɑɐ-

ɝɞɌɎɗɫɑɘɧɘ Ɏ ɍɔɚɘɑɐɔɢɔəɝɖɔɑ ɒɟɜəɌɗɧ (Ann Intern Med 1997;126:36-47)".  

 

1. ȽɞɌɞɨɔ ɛɜɔəɔɘɌɪɞɝɫ əɌ ɐɎɟɡ ɫɓɧɖɌɡ: ɜɟɝɝɖɚɘ ɔ Ɍəɏɗɔɕɝɖɚɘ.  
Ȱɗɫ ɛɚɐɌɣɔ ɝɞɌɞɨɔ əɑɚɍɡɚɐɔɘɚ ɛɜɑɐɝɞɌɎɔɞɨ ɚɠɔɢɔɌɗɨəɚɑ əɌɛɜɌɎɗɑəɔɑ ɚɞ ɟɣɜɑɒɐɑəɔɫ, Ɏ 

ɖɚɞɚɜɚɘ ɎɧɛɚɗəɑəɌ ɜɌɍɚɞɌ, ɝ Ɏɔɓɚɕ ɜɟɖɚɎɚɐɔɞɑɗɫ əɌ ɛɑɜɎɚɕ ɝɞɜɌəɔɢɑ. 

ȽɞɌɞɨɫ əɌɛɜɌɎɗɫɑɞɝɫ Ɏ ɜɑɐɌɖɢɔɪ ɛɚ ɩɗɑɖɞɜɚəəɚɕ ɛɚɣɞɑ. ȽɚɛɜɚɎɚɐɔɞɑɗɨəɧɑ ɐɚɖɟɘɑəɞɧ ɘɚ-
ɏɟɞ ɍɧɞɨ əɌɛɜɌɎɗɑəɧ Ɏ ɚɞɝɖɌəɔɜɚɎɌəəɚɘ Ɏɔɐɑ ɔ/ɔɗɔ ɚɍɧɣəɚɕ ɛɚɣɞɚɕ. 

ȽɚɛɜɚɎɚɐɔɞɑɗɨəɧɑ ɐɚɖɟɘɑəɞɧ ɘɚɏɟɞ ɍɧɞɨ əɌɛɜɌɎɗɑəɧ Ɏ ɝɖɌəɔɜɚɎɌəəɚɘ Ɏɔɐɑ/ɚɍɧɣəɚɕ 

ɛɚɣɞɚɕ. 

 ȽɞɌɞɨɫ ɐɚɗɒəɌ ɍɧɞɨ əɌɛɑɣɌɞɌəɌ ɤɜɔɠɞɚɘ Times New Roman ʈ 12 ɣɑɜɑɓ 1,5 ɔəɞɑɜɎɌɗɌ. 

ȽɞɜɌəɔɢɧ ɐɚɗɒəɧ ɍɧɞɨ ɛɜɚəɟɘɑɜɚɎɌəɧ.  
ȹɌ ɛɑɜɎɚɕ ɝɞɜɌəɔɢɑ əɑɚɍɡɚɐɔɘɚ ɟɖɌɓɌɞɨ ɔəɔɢɔɌɗɧ ɔ ɠɌɘɔɗɔɪ ɌɎɞɚɜɌ (ɌɎɞɚɜɚɎ), əɌɓɎɌəɔɑ 

ɝɞɌɞɨɔ, ɛɚɗəɚɑ əɌɓɎɌəɔɑ ɟɣɜɑɒɐɑəɔɫ (ɟɣɜɑɒɐɑəɔɕ), Ɏ ɖɚɞɚɜɚɘ ɎɧɛɚɗəɑəɌ ɜɌɍɚɞɌ, ɏɚɜɚɐ, ɝɞɜɌəɌ. 

ȺɍɫɓɌɞɑɗɨəɚ ɝɗɑɐɟɑɞ ɟɖɌɓɌɞɨ, Ɏ ɖɌɖɚɘ ɟɣɜɑɒɐɑəɔɔ ɜɌɍɚɞɌɑɞ ɖɌɒɐɧɕ ɔɓ ɌɎɞɚɜɚɎ. 

ȼɑɐɌɖɢɔɫ ɚɝɞɌɎɗɫɑɞ ɓɌ ɝɚɍɚɕ ɛɜɌɎɚ ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɝɚɖɜɌɥɌɞɨ, ɛɜɚɎɚɐɔɞɨ ɖɚɜɜɑɖɢɔɪ 

ɞɑɖɝɞɌ ɔ ɚɠɚɜɘɗɑəɔɫ ɝɞɌɞɨɔ ɍɑɓ ɟɎɑɐɚɘɗɑəɔɫ ɌɎɞɚɜɚɎ. 

 

ȻɜɌɎɔɗɌ ɚɠɚɜɘɗɑəɔɫ əɌɟɣəɧɡ ɝɞɌɞɑɕ. 
ȺɜɔɏɔəɌɗɨəɧɑ ɝɞɌɞɨɔ ɐɚɗɒəɧ ɔɘɑɞɨ ɝɗɑɐɟɪɥɔɑ ɜɌɓɐɑɗɧ: ɖɜɌɞɖɚɑ ɎɎɑɐɑəɔɑ, ɘɌɞɑɜɔɌɗ ɔ ɘɑ-

ɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ, ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɚɍɝɟɒɐɑəɔɑ, ɓɌɖɗɪɣɑəɔɑ ɔɗɔ ɎɧɎɚɐɧ.  

ȽɗɟɣɌɔ ɔɓ ɛɜɌɖɞɔɖɔ ɐɚɗɒəɧ ɔɘɑɞɨ ɝɗɑɐɟɪɥɔɑ ɜɌɓɐɑɗɧ: ɎɎɑɐɑəɔɑ/ɌɖɞɟɌɗɨəɚɝɞɨ ɛɜɚɍɗɑɘɧ, 

ɐɌəəɧɑ ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ, ɐɌəəɧɑ ɖɗɔəɔɣɑɝɖɚɏɚ, ɗɌɍɚɜɌɞɚɜəɚɏɚ ɔ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔ-

ɑəɞɌ, ɚɍɝɟɒɐɑəɔɑ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ, ɓɌɖɗɪɣɑəɔɑ.  

 
Ȱɗɫ əɌɛɔɝɌəɔɫ ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɑɕ ɔɝɛɚɗɨɓɟɪɞɝɫ ɝɞɌəɐɌɜɞɧ CONSORT,  

ɝɔɝɞɑɘɌɞɔɣɑɝɖɔɡ ɚɍɓɚɜɚɎ ɔ ɘɑɞɌ-ɌəɌɗɔɓɚɎ ð ɝɞɌəɐɌɜɞɧ PRISMA.  

ȼɑɖɚɘɑəɐɟɑɞɝɫ ɎɚɝɛɚɗɨɓɚɎɌɞɨɝɫ ɟɣɑɍəɧɘ ɛɚɝɚɍɔɑɘ ȹ.ȯ. ȻɚɛɚɎɚɕ, ȹ.ȹ ȶɚɛɞɫɑɎɚɕ çȬɖɌɐɑɘɔ-

ɣɑɝɖɚɑ ɛɔɝɨɘɚ: ɝɞɌɞɨɔ IMRADè (ȻɚɛɚɎɌ ȹ.ȯ., ȶɚɛɞɫɑɎɌ ȹ.ȹ. ȬɖɌɐɑɘɔɣɑɝɖɚɑ ɛɔɝɨɘɚ: ɝɞɌɞɨɔ 

IMRAD. ȿɣɑɍəɚɑ ɛɚɝɚɍɔɑ ɐɗɫ ɌɝɛɔɜɌəɞɚɎ ɔ əɌɟɣəɧɡ ɝɚɞɜɟɐəɔɖɚɎ ɑɝɞɑɝɞɎɑəəɚəɌɟɣəɧɡ ɝɛɑɢɔ-

Ɍɗɨəɚɝɞɑɕ. ȱɖɌɞɑɜɔəɍɟɜɏ: ȴɀɔȻ ȿɜȺ ȼȬȹ, 2015. 160 ɝ.). 
 

ȾɔɞɟɗɨəɌɫ ɝɞɜɌəɔɢɌ: 

ȹɌ ɜɟɝɝɖɚɘ ɫɓɧɖɑ: ɓɌɏɗɌɎɔɑ ɝɞɌɞɨɔ; ɔəɔɢɔɌɗɧ ɔ ɠɌɘɔɗɔɔ ɌɎɞɚɜɚɎ; ɛɜɔəɌɐɗɑɒəɚɝɞɨ ɌɎɞɚɜɌ 

ɖ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɘɟ ɟɣɜɑɒɐɑəɔɪ; ɛɚɗəɚɑ əɌɓɎɌəɔɑ ɟɣɜɑɒɐɑəɔɕ, ɔɓ ɖɚɞɚɜɧɡ ɎɧɤɗɌ ɜɌɍɚɞɌ. 

ȹɌ Ɍəɏɗɔɕɝɖɚɘ ɫɓɧɖɑ: ɓɌɏɗɌɎɔɑ ɝɞɌɞɨɔ; ɔəɔɢɔɌɗɧ ɔ ɠɌɘɔɗɔɔ ɌɎɞɚɜɚɎ; ɛɜɔəɌɐɗɑɒəɚɝɞɨ ɌɎ-

ɞɚɜɌ ɖ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɘɟ ɟɣɜɑɒɐɑəɔɪ; ɛɚɗəɚɑ əɌɓɎɌəɔɑ ɟɣɜɑɒɐɑəɔɕ, ɔɓ ɖɚɞɚɜɧɡ ɎɧɤɗɌ ɜɌɍɚ-
ɞɌ. 

Ȱɗɫ ɛɑɜɎɚɏɚ ɌɎɞɚɜɌ əɑɚɍɡɚɐɔɘɚ ɐɚɛɚɗəɔɞɑɗɨəɚ ɟɖɌɓɌɞɨ ɞɑɗɑɠɚə; e-mail ɐɗɫ ɚɍɜɌɞəɚɕ ɝɎɫɓɔ 

ȽɞɜɟɖɞɟɜɔɜɚɎɌəəɚɑ ɜɑɓɪɘɑ əɌ ɜɟɝɝɖɚɘ ɔ Ɍəɏɗɔɕɝɖɚɘ ɫɓɧɖɌɡ, ɐɗɫ ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɑɕ ɔ 

ɝɗɟɣɌɑɎ ɔɓ ɛɜɌɖɞɔɖɔ, ɛɚɝɞɜɚɑəəɚɑ ȽȾȼȺȯȺ ɛɚ ɝɡɑɘɑ:  

ȼ 
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ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȮɧɎɚɐɧ/ȳɌɖɗɪɣɑəɔɑ. 

 
ȻɚɐɓɌɏɚɗɚɎɖɔ ɜɑɓɪɘɑ Ɏɧɐɑɗɫɪɞɝɫ ɒɔɜəɧɘ ɤɜɔɠɞɚɘ. Ȱɗɫ ɚɍɓɚɜəɧɡ ɝɞɌɞɑɕ ɝɞɜɚɏɌɫ 

ɝɞɜɟɖɞɟɜɌ ɜɑɓɪɘɑ əɑ ɚɍɫɓɌɞɑɗɨəɌ.  

ȼɑɓɪɘɑ ɐɚɗɒəɚ ɝɚɛɜɚɎɚɒɐɌɞɨɝɫ ɖɗɪɣɑɎɧɘɔ ɝɗɚɎɌɘɔ (əɑ ɘɑəɑɑ ɞɜɑɡ). Ⱥɍɦɑɘ ɞɑɖɝɞɌ 

ɌɎɞɚɜɝɖɚɏɚ ɜɑɓɪɘɑ əɑ ɐɚɗɒəɚ ɛɜɑɎɧɤɌɞɨ 250 ɝɗɚɎ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ ɣɑɜɑɓ ɓɌɛɫɞɟɪ əɌ ɜɟɝɝɖɚɘ ɔ Ɍəɏɗɔɕɝɖɚɘ ɫɓɧɖɌɡ. 

Ȼɜɔ Ɏɧɍɚɜɑ ɖɗɪɣɑɎɧɡ ɝɗɚɎ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɜɟɖɚɎɚɐɝɞɎɚɎɌɞɨɝɫ ɝɗɚɎɌɜɑɘ ɖɗɪɣɑɎɧɡ ɝɗɚɎ 
MeSH.  

ȬɎɞɚɜɌɘ ɝɗɑɐɟɑɞ ɛɚɗɨɓɚɎɌɞɨɝɫ ɝɚɎɜɑɘɑəəɚɕ ɜɟɝɝɖɚɫɓɧɣəɚɕ əɌɟɣəɚɕ ɞɑɜɘɔəɚɗɚɏɔɑɕ ɔ əɑ 

ɟɛɚɞɜɑɍɗɫɞɨ çɖɌɗɨɖɔè ɞɑɜɘɔəɚɎ, ɞɜɌəɝɖɜɔɍɔɜɚɎɌəəɧɡ ɝ ɔəɚɝɞɜɌəəɧɡ ɝɗɚɎ. ȽɚɖɜɌɥɑəɔɑ ɝɗɚɎ ɔ 

əɌɓɎɌəɔɕ (əɑ ɍɚɗɑɑ 3), ɖɜɚɘɑ ɚɍɥɑɛɜɔəɫɞɧɡ ɝɚɖɜɌɥɑəɔɕ ɘɑɜ, ɠɔɓɔɣɑɝɖɔɡ ɔ ɘɌɞɑɘɌɞɔɣɑɝɖɔɡ 

Ɏɑɗɔɣɔə ɔ ɞɑɜɘɔəɚɎ, ɐɚɛɟɝɖɌɑɞɝɫ ɞɚɗɨɖɚ ɝ ɛɑɜɎɚəɌɣɌɗɨəɧɘ ɟɖɌɓɌəɔɑɘ ɛɚɗəɚɏɚ əɌɓɎɌəɔɫ. ȿɓɖɚ-
ɝɛɑɢɔɌɗɨəɧɑ ɞɑɜɘɔəɧ ɐɚɗɒəɧ ɍɧɞɨ ɜɌɝɤɔɠɜɚɎɌəɧ. 

ȽɚɐɑɜɒɌəɔɑ ɚɜɔɏɔəɌɗɨəɚɕ ɝɞɌɞɨɔ. 

ȮɎɑɐɑəɔɑ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. 

ȼɑɓɟɗɨɞɌɞɧ. 
Ⱥɍɝɟɒɐɑəɔɑ. 

ȮɧɎɚɐɧ/ȳɌɖɗɪɣɑəɔɑ. 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ. 

ȽɚɐɑɜɒɌəɔɑ ɝɗɟɣɌɑɎ ɔɓ ɛɜɌɖɞɔɖɔ. 

ȮɎɑɐɑəɔɑ/ȬɖɞɟɌɗɨəɚɝɞɨ ɛɜɚɍɗɑɘɧ.  
ȰɌəəɧɑ ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ.  

ȰɌəəɧɑ ɖɗɔəɔɣɑɝɖɚɏɚ, ɗɌɍɚɜɌɞɚɜəɚɏɚ ɔ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ. 

ȽɞɌɞɨɫ ɐɚɗɒəɌ ɍɧɞɨ ɞɥɌɞɑɗɨəɚ ɎɧɎɑɜɑəɌ ɌɎɞɚɜɚɘ. Ȯ ɘɌɞɑɘɌɞɔɣɑɝɖɔɡ ɠɚɜɘɟɗɌɡ əɑɚɍɡɚɐɔɘɚ 
ɣɑɞɖɚ ɜɌɓɘɑɞɔɞɨ Ɏɝɑ ɩɗɑɘɑəɞɧ: ɗɌɞɔəɝɖɔɑ ɔ ɏɜɑɣɑɝɖɔɑ ɍɟɖɎɧ, əɌɐɝɞɜɚɣəɧɑ ɔ ɛɚɐɝɞɜɚɣəɧɑ ɔə-

ɐɑɖɝɧ, ɛɜɚɛɔɝəɧɑ ɔ ɝɞɜɚɣəɧɑ ɍɟɖɎɧ, ɝɡɚɐəɧɑ ɛɚ əɌɛɔɝɌəɔɪ ɍɟɖɎɧ ɔ ɢɔɠɜɧ. 

Ƚɛɔɝɚɖ ɝɚɝɞɌɎɗɫɪɞ ɛɚ ɛɜɌɎɔɗɌɘ ɚɠɚɜɘɗɑəɔɫ ɛɜɔɝɞɌɞɑɕəɧɡ ɝɛɔɝɖɚɎ ɗɔɞɑɜɌɞɟɜɧ (ɍɔɍɗɔɚ-

ɏɜɌɠɔɫ) ɐɗɫ ɌɎɞɚɜɚɎ ɝ ɟɣɑɞɚɘ çȱɐɔəɧɡ ɞɜɑɍɚɎɌəɔɕ ɖ ɜɟɖɚɛɔɝɫɘ, ɛɜɑɐɝɞɌɎɗɫɑɘɧɘ Ɏ ɍɔɚɘɑɐɔ-

ɢɔəɝɖɔɑ ɒɟɜəɌɗɧè ȸɑɒɐɟəɌɜɚɐəɚɏɚ ɖɚɘɔɞɑɞɌ ɜɑɐɌɖɞɚɜɚɎ ɘɑɐɔɢɔəɝɖɔɡ ɒɟɜəɌɗɚɎ (Uniform 
Requirements for Manuscripts Submitted to Biomedical Journals).  

ȭɔɍɗɔɚɏɜɌɠɔɣɑɝɖɔɑ ɝɝɧɗɖɔ ɐɚɗɒəɧ ɍɧɞɨ ɛɜɚəɟɘɑɜɚɎɌəɧ, Ɏ ɞɑɖɝɞɑ ɚəɔ ɐɌɪɞɝɫ Ɏ ɝɖɚɍɖɌɡ Ɏ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝɚ ɝɛɔɝɖɚɘ ɗɔɞɑɜɌɞɟɜɧ. 

ȬɎɞɚɜ əɑɝɑɞ ɛɚɗəɟɪ ɚɞɎɑɞɝɞɎɑəəɚɝɞɨ ɓɌ ɞɚɣəɚɝɞɨ ɐɌəəɧɡ ɝɛɔɝɖɌ ɗɔɞɑɜɌɞɟɜɧ. 

Ƚɝɧɗɖɔ əɌ ɜɑɠɑɜɌɞɧ ɔ ɌɎɞɚɜɑɠɑɜɌɞɧ əɑ ɛɜɔɓəɌɪɞɝɫ ɘɑɒɐɟəɌɜɚɐəɧɘ ɝɚɚɍɥɑɝɞɎɚɘ, ɛɚɩɞɚ-

ɘɟ ɐɌɎɌɞɨ ɔɡ əɑ ɝɗɑɐɟɑɞ. 
ȾɌɍɗɔɢɧ ɐɚɗɒəɧ ɝɚɐɑɜɒɌɞɨ ɚɍɚɍɥɑəəɧɑ ɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɚɍɜɌɍɚɞɌəəɧɑ ɐɌəəɧɑ. ȶɌɒɐɌɫ 

ɞɌɍɗɔɢɌ ɐɚɗɒəɌ ɔɘɑɞɨ əɚɘɑɜ ɔ ɓɌɏɚɗɚɎɚɖ. ȱɐɔəɔɢɧ ɔɓɘɑɜɑəɔɫ ɐɌɪɞɝɫ Ɏ ɝɔɝɞɑɘɑ Ƚȴ. 

ȴɗɗɪɝɞɜɌɞɔɎəɧɕ ɘɌɞɑɜɔɌɗ (ɠɚɞɚɏɜɌɠɔɔ, ɜɔɝɟəɖɔ, ɝɡɑɘɧ, ɐɔɌɏɜɌɘɘɧ) ɛɜɔɗɌɏɌɑɞɝɫ ɛɚ ɞɑɖ-

ɝɞɟ ɔ ɚɞɐɑɗɨəɧɘ ɠɌɕɗɚɘ. 

 
Ȼɚɐɜɔɝɟəɚɣəɧɑ ɛɚɐɛɔɝɔ. 

Ȼɚɝɗɑ ɖɌɒɐɚɏɚ ɜɔɝɟəɖɌ əɑɚɍɡɚɐɔɘɚ ɟɖɌɓɧɎɌɞɨ ɛɚɐɜɔɝɟəɚɣəɧɑ ɛɚɐɛɔɝɔ əɌ ɜɟɝɝɖɚɘ ɔ 

Ɍəɏɗɔɕɝɖɚɘ ɫɓɧɖɌɡ. 

Ȼɜɔɘɑɜ. ȼɔɝ. 1. ȸɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɑɖɢɔɔ. ȺɍɗɌɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȶɜɌɞɖɚɑ ɚɛɔɝɌ-

əɔɑ ɜɔɝɟəɖɌ. 

Fig. 1.  Method, reconstractions.  Area of interest. Description.  
 

Ȯ ɛɚɐɛɔɝɫɡ ɖ ɘɔɖɜɚɠɚɞɚɏɜɌɠɔɫɘ əɑɚɍɡɚɐɔɘɚ ɟɖɌɓɌɞɨ ɘɑɞɚɐ ɚɖɜɌɝɖɔ ɔ ɟɎɑɗɔɣɑəɔɑ. 

ɀɚɞɚɏɜɌɠɔɔ ɐɚɗɒəɧ ɍɧɞɨ ɛɜɑɐɚɝɞɌɎɗɑəɧ Ɏ ɚɜɔɏɔəɌɗɨəɚɘ Ɏɔɐɑ ɍɑɓ ɛɜɔɘɑəɑəɔɫ ɜɑɞɟɤɔ ɔ 
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ɢɎɑɞɚɖɚɜɜɑɖɢɔɔ. 

ȴɓɚɍɜɌɒɑəɔɫ ɐɚɗɒəɧ ɍɧɞɨ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɠɚɜɘɌɞɌɡ TIFF, JPG (ɝɌɘɚɏɚ Ɏɧɝɚɖɚɏɚ ɖɌɣɑɝɞɎɌ). 

ȼɌɓɘɑɜ ɝəɔɘɖɌ ɐɚɗɒɑə ɍɧɞɨ əɑ ɘɑəɑɑ 1500*1500 ɛɔɖɝɑɗɑɕ. 

Ⱥɍɦɑɖɞ ɝɦɑɘɖɔ ɐɚɗɒɑə ɍɧɞɨ Ɏ ɠɚɖɟɝɑ. 

  

ȺɞɎɑɞɝɞɎɑəəɚɝɞɨ ɌɎɞɚɜɚɎ. 
ȬɎɞɚɜ ɚɍɫɓɌɞɑɗɨəɚ ɛɚɐɛɔɝɧɎɌɑɞ ɝɞɌɞɨɪ. ȶɚɗɗɑɖɞɔɎəɌɫ ɝɞɌɞɨɫ ɐɚɗɒəɌ ɍɧɞɨ ɛɚɐɛɔɝɌəɌ Ɏɝɑ-

ɘɔ ɌɎɞɚɜɌɘɔ. ȽɞɌɎɫ ɛɚɐ ɝɞɌɞɨɑɕ ɝɎɚɪ ɛɚɐɛɔɝɨ, ɌɎɞɚɜ ɞɑɘ ɝɌɘɧɘ ɛɑɜɑɐɌɑɞ ɜɑɐɌɖɢɔɔ ɛɜɌɎɚ əɌ 

ɑɑ ɔɓɐɌəɔɑ, ɏɌɜɌəɞɔɜɟɑɞ ɑɑ ɚɜɔɏɔəɌɗɨəɚɝɞɨ ɔ ɟɐɚɝɞɚɎɑɜɫɑɞ, ɣɞɚ əɔ ɝɌɘɌ ɝɞɌɞɨɫ, əɔ ɜɔɝɟəɖɔ ɖ 

əɑɕ əɑ ɍɧɗɔ ɚɛɟɍɗɔɖɚɎɌəɧ ɜɌəɑɑ ɔ əɑ ɛɚɝɗɌəɧ ɐɗɫ ɛɟɍɗɔɖɌɢɔɔ Ɏ ɐɜɟɏɔɑ ɔɓɐɌəɔɫ. 

Ȼɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɌɎɞɚɜɝɞɎɌ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɜɟɖɚɎɚɐɝɞɎɚɎɌɞɨɝɫ ɖɜɔɞɑɜɔɫɘɔ ICJME. 

ȬɎɞɚɜ ɐɚɗɒɑə ɔɘɑɞɨ ɞɚɣəɟɪ ɔ ɛɚɗəɟɪ ɔəɠɚɜɘɌɢɔɪ ɛɚ ɔɝɝɗɑɐɚɎɌəɔɪ, ɚɛɔɝɌəəɚɘɟ Ɏ ɝɞɌɞɨɑ, 

ɖɚɞɚɜɌɫ ɘɚɒɑɞ ɍɧɞɨ ɛɜɑɐɝɞɌɎɗɑəɌ ɛɚ ɓɌɛɜɚɝɟ. 
ȬɎɞɚɜ əɑ ɔɘɑɑɞ ɛɜɌɎɚ ɛɜɑɐɝɞɌɎɗɫɞɨ ɚɐəɟ ɝɞɌɞɨɪ əɌ ɛɟɍɗɔɖɌɢɔɪ Ɏ əɑɝɖɚɗɨɖɔɡ əɌɟɣəɧɡ ɔɓ-

ɐɌəɔɫɡ. Ȯ ɝɗɟɣɌɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɝɞɌɞɨɑ ɔəɠɚɜɘɌɢɔɔ, ɖɚɞɚɜɌɫ ɍɧɗɌ ɜɌəɑɑ ɚɛɟɍɗɔɖɚɎɌəɌ, ɌɎɞɚɜ 

ɚɍɫɓɌə ɟɖɌɓɌɞɨ ɔɝɞɚɣəɔɖ ɔ ɌɎɞɚɜɌ ɢɔɞɔɜɟɑɘɚɕ ɔəɠɚɜɘɌɢɔɔ. ȶɜɚɘɑ ɞɚɏɚ, ɌɎɞɚɜ ɚɍɫɓɌə ɛɜɑɐɚ-

ɝɞɌɎɔɞɨ ɜɑɐɌɖɞɚɜɟ ɖɚɛɔɪ ɢɔɞɔɜɟɑɘɚɕ ɝɞɌɞɨɔ. 

ȬɎɞɚɜɟ əɑɚɍɡɚɐɔɘɚ ɛɚɐɞɎɑɜɐɔɞɨ, ɣɞɚ ɑɏɚ ɝɞɌɞɨɫ ɚɜɔɏɔəɌɗɨəɌ, ɔ ɟɖɌɓɌɞɨ ɔɝɞɚɣəɔɖɔ ɢɔɞɔɜɟ-
ɑɘɚɕ ɔəɠɚɜɘɌɢɔɔ, ɛɜɔ əɌɗɔɣɔɔ ɞɌɖɚɎɚɕ, ɐɗɫ ɛɚɗɟɣɑəɔɫ ɜɌɓɜɑɤɑəɔɫ ɝɝɧɗɖɔ əɌ ɜɌɍɚɞɧ ɐɜɟɏɔɡ 

ɌɎɞɚɜɚɎ. 

ȬɎɞɚɜ əɑɝɑɞ ɚɞɎɑɞɝɞɎɑəəɚɝɞɨ ɓɌ ɝɚɍɗɪɐɑəɔɑ əɌɢɔɚəɌɗɨəɧɡ ɔ ɘɑɝɞəɧɡ ɓɌɖɚəɚɎ ɛɜɔ ɛɜɚɎɑɐɑ-

əɔɔ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɟɣɌɝɞɔɑɘ ɗɪɐɑɕ ɔ ɒɔɎɚɞəɧɡ. 

ȬɎɞɚɜ ɐɚɗɒɑə ɛɚɗɟɣɔɞɨ ɜɌɓɜɑɤɑəɔɑ əɌ ɛɟɍɗɔɖɌɢɔɪ ɚɞ ɣɑɗɚɎɑɖɌ (ɗɪɐɑɕ), ɖɚɞɚɜɧɕ ɛɜɔəɔɘɌɗ 

ɟɣɌɝɞɔɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ, ɔ ɝɚɍɗɪɐɌɞɨ ɖɚəɠɔɐɑəɢɔɌɗɨəɚɝɞɨ. 
ȹɑɚɍɡɚɐɔɘɚ ɓɌɫɎɔɞɨ ɚ əɌɗɔɣɔɔ ɔɗɔ ɚɞɝɟɞɝɞɎɔɔ ɛɚɞɑəɢɔɌɗɨəɚɏɚ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ 

(əɌɛɜɔɘɑɜ, ɖɚəɖɟɜɔɜɟɪɥɔɑ ɔəɞɑɜɑɝɧ, ɖɚɞɚɜɧɑ, ɛɚ ɘəɑəɔɪ ɌɎɞɚɜɌ, ɘɚɏɟɞ ɔɘɑɞɨ ɛɜɫɘɚɑ ɔɗɔ 

ɚɛɚɝɜɑɐɚɎɌəəɚɑ Ɏɗɔɫəɔɑ əɌ ɛɟɍɗɔɖɌɢɔɚəəɧɕ ɛɜɚɢɑɝɝ) (ɝɘ. ɜɑɖɚɘɑəɐɌɢɔɔ ICJME). 

Ȼɜɔ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɓəɌɣɔɞɑɗɨəɚɕ ɚɤɔɍɖɔ Ɏ ɛɟɍɗɔɖɌɢɔɔ ɌɎɞɚɜ ɚɍɫɓɌə əɑɓɌɘɑɐɗɔɞɑɗɨəɚ ɝɚ-

ɚɍɥɔɞɨ ɚɍ ɩɞɚɘ ɜɑɐɌɖɞɚɜɟ. ȹɌ ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɏɚ ɛɜɚɢɑɝɝɌ ɛɟɍɗɔɖɌɢɔɔ ɌɎɞɚɜ ɚɍɫɓɌə ɝɚɞɜɟɐəɔ-
ɣɌɞɨ ɝ ɜɑɐɌɖɞɚɜɚɘ ɔ ɔɓɐɌɞɑɗɑɘ, ɐɚɍɌɎɗɫɫ, ɟɍɌɎɗɫɫ ɔ ɔɝɛɜɌɎɗɫɫ ɝɞɌɞɨɪ, Ɏ ɝɗɟɣɌɑ əɑɚɍɡɚɐɔɘɚɝɞɔ. 

Ȼɜɔ ɎɧɫɎɗɑəɔɔ ɓəɌɣɔɞɑɗɨəɚɕ ɚɤɔɍɖɔ, əɑɞɚɣəɚɝɞɔ ɐɌəəɧɡ ɔ ɐɜ. ɛɚɝɗɑ ɛɟɍɗɔɖɌɢɔɔ ɜɑɐɌɖɢɔɫ 

ɚɝɞɌɎɗɫɑɞ ɓɌ ɝɚɍɚɕ ɛɜɌɎɚ ɔɓɦɫɞɨ ɚɛɟɍɗɔɖɚɎɌəəɟɪ ɝɞɌɞɨɪ. 

ȬɎɞɚɜ ɛɚɗəɚɝɞɨɪ ɍɑɜɑɞ əɌ ɝɑɍɫ ɚɞɎɑɞɝɞɎɑəəɚɝɞɨ ɓɌ Ɏɚɓɘɚɒəɧɕ ɛɗɌɏɔɌɞ ɞɑɖɝɞɌ, ɜɔɝɟəɖɚɎ ɔ 

ɐɜ. ȷɪɍɚɑ əɌɜɟɤɑəɔɑ ɌɎɞɚɜɝɖɔɡ ɛɜɌɎ ɍɟɐɑɞ ɜɌɝɝɘɚɞɜɑəɚ ɝɚɏɗɌɝəɚ Ɍɗɏɚɜɔɞɘɟ COPE. 

Ȼɜɔ ɜɌɝɝɘɚɞɜɑəɔɔ ɛɚɗɟɣɑəəɧɡ ɌɎɞɚɜɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ ȼɑɐɌɖɢɔɫ ɜɟɖɚɎɚɐɝɞɎɟɑɞɝɫ çȱɐɔəɧɘɔ 
ɞɜɑɍɚɎɌəɔɫɘɔ ɖ ɜɟɖɚɛɔɝɫɘ, ɛɜɑɐɝɞɌɎɗɫɑɘɧɘ Ɏ ɍɔɚɘɑɐɔɢɔəɝɖɔɑ ɒɟɜəɌɗɧè (Intern. committee of 

medical journal editors. Uniform requirements for manuscripts su bmitted to biomedical journals // 

Ann. Intern. Med. 1997; 126: 36 ð47), ɛɜɔəɢɔɛɌɘɔ EASE ɔ çSingapore Statement on Research 

Integrityè. 

ȬɎɞɚɜɌɘ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɜɑɐɚɝɞɌɎɗɫɞɨ ɝɝɧɗɖɟ əɌ ɝɎɚɕ ɢɔɠɜɚɎɚɕ ɛɜɚɠɔɗɨ Ɏ ORCID. 
ȽɞɌɞɨɔ, ɛɜɑɐɝɞɌɎɗɑəəɧɑ ɝ əɌɜɟɤɑəɔɑɘ ɛɜɌɎɔɗ ɚɠɚɜɘɗɑəɔɫ, əɑ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ. 

ȶɚɜɜɑɖɞɟɜɌ ɌɎɞɚɜɌɘ əɑ ɎɧɝɧɗɌɑɞɝɫ. 

 

ȻɜɌɎɔɗɌ ɚɠɚɜɘɗɑəɔɫ ɛɜɔɝɞɌɞɑɕəɧɡ ɝɛɔɝɖɚɎ  ɗɔɞɑɜɌɞɟɜɧ. 
ȻɜɌɎɔɗɌ ɚɠɚɜɘɗɑəɔɫ ɛɜɔɝɞɌɞɑɕəɧɡ ɝɛɔɝɖɚɎ  ɗɔɞɑɜɌɞɟɜɧ (ɍɔɍɗɔɚɏɜɌɠɔɫ) ɐɗɫ ɌɎɞɚɜɚɎ ɝɚ-

ɝɞɌɎɗɑəɧ ɝ ɟɣɑɞɚɘ "ȱɐɔəɧɡ ɞɜɑɍɚɎɌəɔɕ ɖ ɜɟɖɚɛɔɝɫɘ, ɛɜɑɐɝɞɌɎɗɫɑɘɧɘ Ɏ ɍɔɚɘɑɐɔɢɔəɝɖɔɑ ɒɟɜ-

əɌɗɧ" ȸɑɒɐɟəɌɜɚɐəɚɏɚ ɖɚɘɔɞɑɞɌ ɜɑɐɌɖɞɚɜɚɎ ɘɑɐɔɢɔəɝɖɔɡ ɒɟɜəɌɗɚɎ (Uniform Requirements for 

Manuscripts Submitted to Biomedical Jour nals).  
ȻɜɌɎɔɗɨəɚɑ ɚɛɔɝɌəɔɑ ɔɝɛɚɗɨɓɟɑɘɧɡ ɔɝɞɚɣəɔɖɚɎ Ɏ ɝɛɔɝɖɌɡ ɗɔɞɑɜɌɞɟɜɧ ɫɎɗɫɑɞɝɫ ɓɌɗɚɏɚɘ ɞɚ-

ɏɚ, ɣɞɚ ɢɔɞɔɜɟɑɘɌɫ ɛɟɍɗɔɖɌɢɔɫ ɍɟɐɑɞ ɟɣɞɑəɌ ɛɜɔ ɚɢɑəɖɑ əɌɟɣəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ɑɑ ɌɎɞɚɜɚɎ ɔ ɚɜ-

ɏɌəɔɓɌɢɔɕ, ɏɐɑ ɚəɔ ɜɌɍɚɞɌɪɞ. 

ȭɔɍɗɔɚɏɜɌɠɔɣɑɝɖɚɑ ɚɛɔɝɌəɔɑ ɚɞɑɣɑɝɞɎɑəəɧɡ ɒɟɜəɌɗɚɎ ɛɚɗəɚɑ, ɔəɚɝɞɜɌəəɧɑ ɐɚɗɒəɧ ɝɚɚɞ-

ɎɑɞɝɞɎɚɎɌɞɨ ɝɞɔɗɪ PubMed ɔɗɔ MEDLINE. 

Ȼɚɜɫɐɚɖ ɝɚɝɞɌɎɗɑəɔɫ ɝɛɔɝɖɌ: 1) ɌɎɞɚɜ(ɧ) ɖəɔɏɔ ɔɗɔ ɝɞɌɞɨɔ (ɛɜɔ ɌɎɞɚɜɝɖɚɘ ɖɚɗɗɑɖɞɔɎɑ ɐɚ 6 
ɣɑɗɚɎɑɖ Ɏɖɗɪɣɔɞɑɗɨəɚ ɟɛɚɘɔəɌɪɞɝɫ Ɏɝɑ, ɛɜɔ ɍɚɗɨɤɔɡ ɌɎɞɚɜɝɖɔɡ ɖɚɗɗɑɖɞɔɎɌɡ --  6 ɛɑɜɎɧɡ ɌɎɞɚ-

ɜɚɎ "ɔ ɐɜ.", Ɏ ɔəɚɝɞɜɌəəɧɡ --  "et al."); 2) ɑɝɗɔ Ɏ ɖɌɣɑɝɞɎɑ ɌɎɞɚɜɚɎ ɖəɔɏ ɎɧɝɞɟɛɌɪɞ ɜɑɐɌɖɞɚɜɧ, 

ɛɚɝɗɑ ɠɌɘɔɗɔɔ ɝɗɑɐɟɑɞ ɝɞɌɎɔɞɨ "ɜɑɐ.", Ɏ ɔəɚɝɞɜɌəəɧɡ "ed."; 3) əɌɓɎɌəɔɑ ɖəɔɏɔ ɔ ɝɞɌɞɨɔ; 4) Ɏɧ-

ɡɚɐəɧɑ ɐɌəəɧɑ. 
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ȺɍɜɌɓɑɢ ɝɛɔɝɖɌ ɗɔɞɑɜɌɞɟɜɧ (ɝɚɝɞɚɔɞ ɔɓ ɐɎɟɡ ɣɌɝɞɑɕ): 
 

ȷɔɞɑɜɌɞɟɜɌ 

 

1.  Tasali N., Cubuk R., Sinanoķlu O., Sahin K., Saydam B. MRI in Stress Urinary Incontinence 

Endovaginal MRI With an Intracavitary Coil and Dynamic Pelvic MRI. Urology Journal. 2012; 9 (1): 

397 404.  
2.  ȾɟɛɔɖɔəɌ ȹ.Ȯ., ȶɌɝɫə ȯ.ȼ., ȯɎɚɓɐɑɎ ȸ.Ɋ., ȭɌɜɔəɚɎɌ ȸ.ȹ., ȻɟɤɖɌɜɨ Ȱ.Ɋ. ȹɑɐɑɜɒɌəɔɑ 

ɘɚɣɔ ɛɜɔ əɌɛɜɫɒɑəɔɔ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɜɚɗɌɛɝɌ ɞɌɓɚɎɧɡ ɚɜɏɌəɚɎ. ɉɖɝɛɑɜɔɘɑə-

ɞɌɗɨəɌɫ ɔ ɖɗɔəɔɣɑɝɖɌɫ ɟɜɚɗɚɏɔɫ. 2014; 2: 98-102.  

3.  ȭɌɜɔəɚɎɌ ȸ.ȹ., ȽɚɗɚɛɚɎɌ Ȭ.ȱ., ȯɎɚɓɐɑɎ ȸ.Ɋ., ȯɚɐɟəɚɎ ȭ.ȹ., ȾɑɜəɚɎɚɕ Ƚ.ȶ. ȸɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɜɔ ɝɞɜɑɝɝɚɎɚɘ əɑɐɑɜɒɌəɔɔ ɘɚɣɔ. ȬɖɟɤɑɜɝɞɎɚ, ɏɔəɑɖɚɗɚɏɔɫ, ɜɑɛɜɚ-

ɐɟɖɞɚɗɚɏɔɫ. 2015; 9 (1): 43 -52.  
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