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Ȱɚɜɚɏɔɑ ɐɜɟɓɨɫ, ɖɚɗɗɑɏɔ! 

 

Ȼɑɜɑɐ ɎɌɘɔ Ɏɞɚɜɚɕ Ɏɧɛɟɝɖ ɒɟɜəɌɗɌ ɓɌ 2017 ɏɚɐ (Ⱦɚɘ 7. ʈ 2. 

2017).  ȶɌɖ Ɏɔɐɔɞɑ, Ɏ ɩɞɚɘ əɚɘɑɜɑ ɛɜɑɐɝɞɌɎɗɑəɚ 14 ɚɜɔɏɔəɌɗɨəɧɡ 

ɝɞɌɞɑɕ, 7 ɝɗɟɣɌɑɎ ɔɓ ɛɜɌɖɞɔɖɔ, əɌɟɣəɧɕ ɚɍɓɚɜ ɔ ɘɌɝɞɑɜ-ɖɗɌɝɝ. Ȳɟɜ-

əɌɗ ɟɎɑɗɔɣɔɎɌɑɞ ɖɚɗɔɣɑɝɞɎɚ ɛɟɍɗɔɖɟɑɘɧɡ əɌɟɣəɧɡ ɝɞɌɞɑɕ, əɑ ɝəɔ-

ɒɌɫ ɖ əɔɘ ɞɜɑɍɚɎɌəɔɕ, ð Ɏ ɩɞɚɘ ɛɜɑɔɘɟɥɑɝɞɎɚ ɝɚɎɜɑɘɑəəɚɏɚ ɩɗɑɖ-

ɞɜɚəəɚɏɚ ɔɓɐɌəɔɫ. ȱɝɗɔ Ɏ 2015 ɏɚɐɟ ɟ əɌɝ ɍɧɗɚ ɚɛɟɍɗɔɖɚɎɌəɚ 50 

əɌɟɣəɧɡ ɝɞɌɞɑɕ, ɞɚ ɟɣɔɞɧɎɌɫ ɛɚɜɞɠɑɗɨ ɒɟɜəɌɗɌ, Ɏ ɩɞɚɘ ɏɚɐɟ ɘɧ 

ɛɗɌəɔɜɟɑɘ ɚɛɟɍɗɔɖɚɎɌɞɨ əɑ ɘɑəɑɑ 70-75 ɝɞɌɞɑɕ. ȶɜɚɘɑ ɞɚɏɚ, ɘɧ 

ɛɜɚɐɚɗɒɌɑɘ ɛɟɍɗɔɖɚɎɌɞɨ ɔɗɗɪɝɞɜɌɢɔɔ ɖɌɖ Ɏ ɝɑɜɚɕ ɤɖɌɗɑ, ɞɌɖ ɔ 

ɘəɚɏɚɢɎɑɞəɧɑ. ɉɞɚ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɛɚɎɧɤɌɑɞ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ 

əɌɟɣəɧɡ ɘɌɞɑɜɔɌɗɚɎ.  

ȻɜɑɐɝɞɌɎɗɫɑɘɧɕ ɎɌɤɑɘɟ ɎəɔɘɌəɔɪ ɘɌɝɞɑɜ-ɖɗɌɝɝ ɩɞɚɏɚ əɚ-

ɘɑɜɌ ɒɟɜəɌɗɌ ɓɌɛɔɝɌə əɑ Ɏ ɝɞɟɐɔɔ, Ɍ Ɏɚ Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɫ ɖɚəɏɜɑɝ-

ɝɌ çȼɌɐɔɚɗɚɏɔɫ-2017è ɛɜɚɠɑɝɝɚɜɚɘ Sarita Magu ɔɓ ȴəɐɔɔ. ɉɞɚ əɚɎɚɑ 

Ɏ əɌɤɑɕ ɜɌɍɚɞɑ. ȸɧ ɔɝɛɚɗɨɓɟɑɘ ɗɪɍɟɪ Ɏɚɓɘɚɒəɚɝɞɨ ɓɌɛɔɝɌɞɨ ɔ ɐɚ-

əɑɝɞɔ ɐɚ ɎɌɝ ɗɑɖɢɔɔ Ɏɑɐɟɥɔɡ ɓɌɜɟɍɑɒəɧɡ ɟɣɑəɧɡ, ɛɜɔɑɓɒɌɪɥɔɡ Ɏ 

əɌɤɟ ɝɞɜɌəɟ. ȹɑɓəɌɣɔɞɑɗɨəɧɕ ɤɟɘ ɜɌɍɚɞɧ ɖɚəɏɜɑɝɝɌ, ɟɎɑɜɑə, əɑ 

ɛɚɘɑɤɌɑɞ ɎɌɘ ɛɜɚɝɗɟɤɌɞɨ ɔəɞɑɜɑɝəɟɪ ɗɑɖɢɔɪ.  

ȶɌɖ Ɏɧ ɓəɌɑɞɑ, ɒɟɜəɌɗ ɚɠɔɢɔɌɗɨəɚ Ɏɚɤɑɗ Ɏ ɔəɐɑɖɝ ɍɔɍɗɔɚ-

ɏɜɌɠɔɣɑɝɖɚɕ ɔ ɜɑɠɑɜɌɞɔɎəɚɕ ɍɌɓɧ ɐɌəəɧɡ Scopus. Ȯ ɩɞɚɕ ɝɎɫɓɔ əɌ 

ɝɌɕɞɑ ȮȬȶ ȼɚɝɝɔɕɝɖɔɕ ɉɗɑɖɞɜɚəəɧɕ ȲɟɜəɌɗ ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ 

ɞɑɛɑɜɨ ɚɞɚɍɜɌɒɌɑɞɝɫ Ɏ ɛɑɜɑɣəɑ ɒɟɜəɌɗɚɎ, ɔəɐɑɖɝɔɜɟɑɘɧɡ Ɏ ɘɑɒɐɟ-

əɌɜɚɐəɧɡ ɍɌɓɌɡ ɐɌəəɧɡ (http://vak.ed.gov.ru/87).  ȰɌəəɧɕ ɝɛɔɝɚɖ 

ɓɌɜɑɏɔɝɞɜɔɜɚɎɌə ȸɔəɪɝɞɚɘ ȼɚɝɝɔɔ 26 Ɍɛɜɑɗɫ 2017 ɏ., ɜɑɏɔɝɞɜɌɢɔ-

ɚəəɧɕ ʈ 46507. 

ȹɌɐɑɪɝɨ, ɣɞɚ Ɏ ɩɞɚɘ Ɏɧɛɟɝɖɑ ɖɌɒɐɧɕ əɌɕɐɑɞ ɐɗɫ ɝɑɍɫ ɛɚɗɑɓ-

əɧɑ ɐɗɫ əɌɟɣəɚɕ ɜɌɍɚɞɧ ɔ ɛɜɌɖɞɔɣɑɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ɘɌɞɑɜɔɌɗɧ. 

ȸɧ ɒɐɑɘ ɚɞ ɎɌɝ ɚɞɓɧɎɧ, ɛɚɒɑɗɌəɔɫ ɔ ɛɜɑɐɗɚɒɑəɔɫ ɛɚ ɟɗɟɣ-

ɤɑəɔɪ əɌɤɑɏɚ ɒɟɜəɌɗɌ. 

  

 

Ƚ ɟɎɌɒɑəɔɑɘ ɔ ɛɚɒɑɗɌəɔɑɘ ɟɝɛɑɡɚɎ əɌ  

ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɘ ɛɚɛɜɔɥɑ,       

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ ɔ ɚɢɑəɔɞɨ ɎɔɞɌɗɨəɧɕ 

ɛɜɚɏəɚɓ ɍɚɗɨəɧɡ ɜɌɖɚɘ ɝɗɑɓəɚɕ ɒɑɗɑɓɧ (ȼȽȲ) Ɏ ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ əɌɍɗɪ-

ɐɑəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑəɚ ɗɑɣɑəɔɑ 26 ɍɚɗɨəɧɡ (17 ɒɑəɥɔə, 9 ɘɟɒ-

ɣɔə) ɝ ȼȽȲ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 10 ɐɚ 69 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ĭ 38,9Ñ14,9 ɗɑɞ). Ȯɝɑɘ ɍɚɗɨəɧɘ 

ɛɜɚɎɚɐɔɗɚɝɨ ɖɚɘɛɗɑɖɝəɚɑ ɖɗɔəɔɖɚ-ɗɟɣɑɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, ɐɔɌɏəɚɓ ȼȽȲ ɛɚɐɞɎɑɜɒɐɑə 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. Ƚɜɚɖɔ əɌɍɗɪɐɑəɔɫ ɝɚɝɞɌɎɔɗɔ ɚɞ 13 ɐɚ 

204 ɘɑɝɫɢɑɎ (ɘɑɐɔɌəɌ ĭ 22,5 ɘɑɝ.) ɝ ɘɚɘɑəɞɌ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ. ȿ 3-ɡ ɍɚɗɨəɧɡ ɚɞɘɑɣɑəɌ ɝɞɌɍɔɗɔɓɌɢɔɫ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ, ɟ 

ɚɝɞɌɗɨəɧɡ ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑəɧ ɜɌɓɗɔɣəɧɑ ɗɚɖɌɗɨəɧɑ/ɜɑɏɔɚəɌɗɨəɧɑ ɜɑɢɔɐɔɎɧ. ȻɚɖɌ-

ɓɌəɚ, ɣɞɚ ɛɜɚɏəɚɝɞɔɣɑɝɖɔ əɌɔɍɚɗɑɑ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɎɌɜɔɌəɞɚɘ ɫɎɗɫɑɞɝɫ ɍɌɓɌɗɚɔɐəɧɕ 

ɎɌɜɔɌəɞ Ɍɐɑəɚɖɔɝɞɚɓəɚɏɚ ȼȽȲ. ȺɞɐɌɗɑəəɧɑ ɘɑɞɌɝɞɌɓɧ ɎɧɫɎɗɑəɧ ɟ 9 ɍɚɗɨəɧɡ, 4 ɔɓ ɖɚ-

ɞɚɜɧɡ ɛɚɏɔɍɗɔ (ɘɑɐɔɌəɌ əɌɍɗɪɐɑəɔɫ ð 22,5 ɘɑɝ.). 

ȳɌɖɗɪɣɑəɔɑ. ɉɠɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ ȼȽȲ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɚɝɞɌɑɞɝɫ əɔɓ-

ɖɚɕ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɗɚɖɌɗɨəɚɏɚ ɔ ɜɑɏɔɚəɌɗɨəɚɏɚ ɜɑɢɔɐɔɎɔɜɚɎɌəɔɫ. Ȼɜɚɏəɚɓ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɓɌɎɔɝɔɞ ɚɞ ɜɫɐɌ ɠɌɖɞɚɜɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɞɔɛɌ ɚɛɟɡɚɗɔ, əɌɗɔɣɔɫ 

ɛɑɜɔəɑɎɜɌɗɨəɚɕ ɔəɎɌɓɔɔ ɔ, Ɏɚɓɘɚɒəɚ, ɚɞ ɎɚɓɜɌɝɞɌ ɛɌɢɔɑəɞɚɎ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɚɛɟɡɚɗɔ ɝɗɑɓəɚɕ ɒɑɗɑɓɧ, ɜɌɖ ɝɗɑɓəɚɕ ɒɑɗɑɓɧ, ɗɑɣɑəɔɑ ɜɌɖɌ 

ɝɗɑɓəɚɕ ɒɑɗɑɓɧ, ɛɜɚɏəɚɓ. 
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LACRIMAL GLAND CARCINOMA: EFFICANCY OF COMBINED TREATMENT AND 

PROGNOSES 

 

Saakyan S.V., Amiryan A.G., Valskiy V.V., Mironova I.S., Maybogin A.M.  
 

urpose. To determine the efficiency of treatment and to assess the vital prognosis of 

patients with carcinoma of the lacrimal gland (LGC) in long -term follow -up.  

Materials and methods. 26 patients (17 women, 9 men) aged 10 to 69 years (mean 

- 38,9 Ñ 14,9 years) with LGC were treated. All the patients underwent a complete clinical - 

instrumental examination, the diagnosis of LGC confirmed morphologically after surgery. 

Follow -up was from 13 to 204 months (median - 22.5 months) after surgery.  

Results. In 3 patients tumor stabiliz ation was estimated, the others - various l o-

cal/regional recurrences were identified. It had been shown that the basaloid subtype of a d-

enocystic LGC prognostically was the most unfavorable. Distant metastases were found in 9 

patients, 4 of them died (media n follow up - 22.5 months).     

Conclusion. The efficiency of LGC treatment remains low with high risk of local and 
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regional recurrence. Prognosis of LGC depends on several factors, including the histological 

type of the tumor, the presence of perineural i nvasion and, possibly, on the patientõs age.  

 

Keywords: lacrimal gland tumors, the lacrimal gland cancer, lacrimal gland carcin o-

ma treatment, prognosis
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Ɏɑɐɑəɔɑ. 

ȽɗɑɓəɌɫ ɒɑɗɑɓɌ, ɍɟɐɟɣɔ ɗɚɖɌɗɔɓɚɎɌə-

əɚɕ Ɏ ɝɗɑɓəɚɕ ɫɘɖɑ, ɫɎɗɫɑɞɝɫ çɏɌɎɌ-

əɨɪè ɐɗɫ ɜɌɓɗɔɣəɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ 

ɩɛɔɞɑɗɔɌɗɨəɚɕ ɔ əɑɩɛɔɞɑɗɔɌɗɨəɚɕ ɛɜɔɜɚɐɧ. 

ȹɑɜɑɐɖɚ ɝɗɑɓəɟɪ ɒɑɗɑɓɟ ɜɌɝɝɘɌɞɜɔɎɌɪɞ ɖɌɖ 

çɘɌɗɟɪè ɝɗɪəəɟɪ ɒɑɗɑɓɟ, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɔɡ 

ɚɍɥɔɘ ɩɘɍɜɔɚəɌɗɨəɧɘ ɛɜɚɔɝɡɚɒɐɑəɔɑɘ ɔ ɝɡɚ-

ɒɔɘɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘɔ ɞɔɛɌɘɔ ɚɛɟɡɚɗɑɎɚɕ 

ɞɜɌəɝɠɚɜɘɌɢɔɔ ɞɖɌəɑɕ [1 - 5]. ɃɌɝɞɚɞɌ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɕ ɝɗɑɓəɚɕ ɒɑɗɑɓɧ Ɏ ɛɚɛɟɗɫɢɔɔ ɝɚɝɞɌɎ-

ɗɫɑɞ ɛɜɔɘɑɜəɚ 1,3 ɝɗɟɣɌɑɎ əɌ 1 ɘɗə. əɌɝɑɗɑəɔɫ 

Ɏ ɏɚɐ, ɔɓ ɖɚɞɚɜɧɡ ɣɌɝɞɚɞɌ ɚɛɟɡɚɗɑɎɧɡ ɛɚɜɌɒɑ-

əɔɕ ɝɚɝɞɌɎɗɫɑɞ ɘɑəɑɑ 1 ɝɗɟɣɌɫ əɌ 1 ɘɗə. əɌɝɑ-

ɗɑəɔɫ Ɏ ɏɚɐ [6 - 10].  

ȿɐɑɗɨəɧɕ Ɏɑɝ ɚɛɟɡɚɗɑɕ ɝɗɑɓəɚɕ ɒɑɗɑɓɧ 

ɖɚɗɑɍɗɑɞɝɫ ɚɞ 6 ɐɚ 35% (Ɏ ɝɜɑɐəɑɘ 10%) ɚɞ Ɏɝɑɡ 

ɚɛɟɡɚɗɑɎɧɡ ɔ əɑɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ ɚɜɍɔɞɧ 

[4, 5, 7, 9, 11]. Ȼɜɔ ɩɞɚɘ əɌ ɐɚɗɪ ɩɛɔɞɑɗɔɌɗɨəɧɡ 

ɚɛɟɡɚɗɑɕ ɛɜɔɡɚɐɔɞɝɫ ɐɚ ɛɚɗɚɎɔəɧ ɝɗɟɣɌɑɎ (ɚɞ 

34% ɐɚ 54%), ɍɚɗɨɤɌɫ ɣɌɝɞɨ ɔɓ ɖɚɞɚɜɧɡ ɛɜɑɐ-

ɝɞɌɎɗɑəɌ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ, ɣɌ-

ɥɑ Ɏɝɑɏɚ ĭ ɛɗɑɚɘɚɜɠəɚɕ Ɍɐɑəɚɘɚɕ [4, 8, 11 - 

16]. Ȱɜɟɏɔɑ ɎɌɜɔɌəɞɧ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɩɛɔ-

ɞɑɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ ɝɗɑɓəɚɕ ɒɑɗɑɓɧ ɛɜɑɐɝɞɌɎ-

ɗɑəɧ ɚəɖɚɢɔɞɚɘɚɕ, ɘɔɚɩɛɔɞɑɗɔɚɘɚɕ ɔ ɚɛɟɡɚɗɨɪ 

ȮɌɜɞɔəɌ, ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ ɖɜɌɕəɑ ɜɑɐɖɔɘɔ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘɔ ɞɔɛɌɘɔ [9, 17 -20].  

ȼɌɖ ɝɗɑɓəɚɕ ɒɑɗɑɓɧ (ȼȽȲ) ð ɩɞɚ ɛɑɜɎɔɣəɌɫ 

ɓɗɚɖɌɣɑɝɞɎɑəəɌɫ ɩɛɔɞɑɗɔɌɗɨəɌɫ ɚɛɟɡɚɗɨ ɝɗɑɓəɚɕ 

ɒɑɗɑɓɧ. ȴɓ-ɓɌ ɜɑɐɖɚɕ ɛɌɞɚɗɚɏɔɔ ɎɚɓəɔɖɌɪɞ 

ɝɗɚɒəɚɝɞɔ ɚɛɜɑɐɑɗɑəɔɫ ɣɌɝɞɚɞɧ ɐɌəəɚɏɚ ɓɌɍɚ-

ɗɑɎɌəɔɫ. ȭɚɗɨɤɔəɝɞɎɚ ɜɌɍɚɞ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

Ɏɔɐɑ ɚɛɔɝɌəɔɫ ɑɐɔəɔɣəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌ-

ɑɎ. Ȼɚ ɐɌəəɧɘ ɫɛɚəɝɖɔɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ, ɣɌɝɞɚ-

ɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ȼȽȲ Ɏ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ 60-

75 ɗɑɞ ɝɚɝɞɌɎɗɫɑɞ 0,024 ɝɗɟɣɌɑɎ əɌ 100 ɞɧɝ. 

əɌɝɑɗɑəɔɫ Ɏ ɏɚɐ [16]. ȽɞɜɌɐɌɪɞ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɗɔɢɌ ɘɚɗɚɐɚɏɚ ɔ ɝɜɑɐəɑɏɚ ɞɜɟɐɚɝɛɚɝɚɍ-

əɚɏɚ ɎɚɓɜɌɝɞɌ, ɚɐəɌɖɚ əɑɖɚɞɚɜɧɑ ɎɌɜɔɌəɞɧ ɜɌ-

ɖɌ (əɌɛɜɔɘɑɜ, Ɍɐɑəɚɖɔɝɞɚɓəɧɕ ɜɌɖ) ɘɚɏɟɞ 

əɌɍɗɪɐɌɞɨɝɫ ɔ Ɏ ɛɑɜɎɚɕ ɐɑɖɌɐɑ ɒɔɓəɔ [21]. 

ȴɘɑɪɞɝɫ ɐɌəəɧɑ, ɣɞɚ ɒɑəɥɔəɧ ɍɚɗɑɪɞ əɑ-

ɝɖɚɗɨɖɚ ɣɌɥɑ, ɣɑɘ ɘɟɒɣɔəɧ [4, 11]. ȼȽȲ ɡɌ-

ɜɌɖɞɑɜɔɓɟɑɞɝɫ ɛɜɚɏɜɑɝɝɔɎəɧɘ ɞɑɣɑəɔɑɘ, ɜɌə-

əɑɕ ɔəɠɔɗɨɞɜɌɢɔɑɕ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ, 

əɌɐɖɚɝɞəɔɢɧ ɔ ɖɚɝɞəɧɡ ɝɞɑəɚɖ ɚɜɍɔɞɧ, ɝ Ɏɧɝɚ-

ɖɔɘ ɜɔɝɖɚɘ ɗɚɖɌɗɨəɚɏɚ ɔ/ɔɗɔ ɜɑɏɔɚəɌɗɨəɚɏɚ 

ɜɑɢɔɐɔɎɔɜɚɎɌəɔɫ ɔ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ [14, 22 - 

24].  

ȶɗɌɝɝɔɠɔɖɌɢɔɫ ȼȽȲ ɛɚɐɜɌɓɟɘɑɎɌɑɞ, Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɑɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɑ əɌ ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɔɑ ɎɌɜɔɌəɞɧ. Ȯɧɐɑɗɫɪɞ əɑɝɖɚɗɨɖɚ ɏɔɝɞɚ-

ɗɚɏɔɣɑɝɖɔɡ ɞɔɛɚɎ ȼȽȲ: Ɍɐɑəɚɖɔɝɞɚɓəɧɕ ɜɌɖ 

ɝɗɑɓəɚɕ ɒɑɗɑɓɧ (60% ɝɗɟɣɌɑɎ), ɛɗɑɚɘɚɜɠəɌɫ 

ɌɐɑəɚɖɌɜɢɔəɚɘɌ (20% ɝɗɟɣɌɑɎ), ɛɑɜɎɔɣəɌɫ (de 

novo) ɌɐɑəɚɖɌɜɢɔəɚɘɌ (10% ɝɗɟɣɌɑɎ), ɘɟɖɚɩɛɔ-

ɐɑɜɘɚɔɐəɌɫ ɖɌɜɢɔəɚɘɌ (5% ɝɗɟɣɌɑɎ) ɔ ɐɜɟɏɔɑ 

ɜɌɖɔ (5% ɝɗɟɣɌɑɎ). ȽɚɎɜɑɘɑəəɌɫ ɖɗɌɝɝɔɠɔɖɌ-

ɢɔɫ ȼȽȲ ɜɌɓɜɌɍɚɞɌəɌ AJCC  (American  Joint  

Committee  on Cancer) ɝ ɛɜɔɘɑəɑəɔɑɘ ɝɔɝɞɑɘɧ 

ȾNM (T-tumor , N-node , M-metastases ), ɖɚɞɚɜɌɫ 

ɍɌɓɔɜɟɑɞɝɫ əɌ ɐɌəəɧɡ ɜɌɓɘɑɜɚɎ ɔ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɝɞɔ ɚɛɟɡɚɗɔ ɔ ɐɚɛɚɗəɫɑɞ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɔɘɑɪɥɟɪɝɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɟɪ ɖɗɌɝɝɔɠɔɖɌɢɔɪ 

(ɞɌɍɗ. ʈ1) [25]. 

ȷɑɣɑəɔɑ ȼȽȲ ɚɝɞɌɑɞɝɫ əɌɔɍɚɗɑɑ ɝɗɚɒəɚɕ 

ɛɜɚɍɗɑɘɚɕ ɚɠɞɌɗɨɘɚɚəɖɚɗɚɏɔɔ. ȹɌ ɝɑɏɚɐəɫɤ-

əɔɕ ɐɑəɨ əɑ ɝɟɥɑɝɞɎɟɑɞ ɑɐɔəɚɏɚ ɘəɑəɔɫ ɚ ɞɌɖ-

ɞɔɖɑ Ɏɑɐɑəɔɫ ɐɌəəɧɡ ɍɚɗɨəɧɡ [6, 26, 27]. Ȯ ɞɚ 

ɒɑ Ɏɜɑɘɫ, ɍɚɗɨɤɔəɝɞɎɚ ɌɎɞɚɜɚɎ ɝɡɚɐɫɞɝɫ Ɏɚ 

ɘəɑəɔɔ, ɣɞɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ (ɚɜɍɔɞɚɞɚ-

ɘɔɫ ɔɗɔ ɩɖɓɑəɞɑɜɌɢɔɫ) ɝ ɖɟɜɝɚɘ ɜɌɐɔɚɚɍɗɟɣɑ-

əɔɫ ɚɜɍɔɞɧ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ Ɏ ɝɡɑɘɑ Ɏɑɐɑəɔɫ 

ɍɚɗɨəɧɡ ȼȽȲ [27].  

ȴɘɑɫ ɘəɚɏɚɗɑɞəɔɕ ɚɛɧɞ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ 

ɝ ɚɛɟɡɚɗɫɘɔ ɚɜɍɔɞɧ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ȼȽȲ, ɢɑɗɨɪ 

əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɔɗɌɝɨ ɚɢɑəɖɌ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɔ ɚɛɜɑɐɑɗɑəɔɑ ɎɔɞɌɗɨəɚɏɚ 

ɛɜɚɏəɚɓɌ ɟ ɍɚɗɨəɧɡ ȼȽȲ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ 

əɌɍɗɪɐɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ 26 

ɍɚɗɨəɧɡ (17 ɒɑəɥɔə, 9 ɘɟɒɣɔə) ȼȽȲ Ɏ Ɏɚɓ-

ɜɌɝɞɑ ɚɞ 10 ɐɚ 69 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ĭ 

38,9Ñ14,9 ɗɑɞ), ɔɓ əɔɡ ɐɎɚɑ ɐɑɞɑɕ Ɏ ɎɚɓɜɌɝɞɑ 10 

ɗɑɞ. Ȯɝɑ ɍɚɗɨəɧɑ ɛɜɚɡɚɐɔɗɔ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑ-

ɣɑəɔɑ Ɏ ɚɞɐɑɗɑ ɚɠɞɌɗɨɘɚɚəɖɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚ-

ɏɔɔ ȸɚɝɖɚɎɝɖɚɏɚ ȹȴȴ ɏɗɌɓəɧɡ ɍɚɗɑɓəɑɕ Ɏ ɛɑɜɔ-

ɚɐ ɝ 01.2010 ɛɚ 12.2014 ɏɚɐ. ȻɚɜɌɒɑəɔɑ ɛɜɌɎɚɕ  
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ɚɜɍɔɞɧ ɎɧɫɎɗɑəɚ ɟ 17 ɍɚɗɨəɧɡ, ɗɑɎɚɕ ð ɟ 9 

ɍɚɗɨəɧɡ. ȰɔɌɏəɚɓ ȼȽȲ ɟɝɞɌəɚɎɗɑə ɎɛɑɜɎɧɑ ɟ 16 

ɍɚɗɨəɧɡ, ɟ ɚɝɞɌɗɨəɧɡ 9 ɛɌɢɔɑəɞɚɎ ð ɛɚɎɞɚɜəɚ, 

ɚəɔ ɛɚɝɞɟɛɔɗɔ Ɏ ɝɞɌɢɔɚəɌɜ ɝ ɜɑɢɔɐɔɎɚɘ ɚɛɟɡɚ-

ɗɔ ɝɗɑɓəɚɕ ɒɑɗɑɓɧ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɛɚɎɞɚɜəɚɏɚ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ.  

Ȼɚɘɔɘɚ ɖɚɘɛɗɑɖɝɌ ɝɞɌəɐɌɜɞəɧɡ ɚɠɞɌɗɨ-

ɘɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏɝɑɘ ɍɚɗɨəɧɘ ɛɜɚ-

ɎɚɐɔɗɌɝɨ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɔ Ɏɧ-

ɝɚɖɚɜɌɓɜɑɤɌɪɥɑɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɝɖɌəɔɜɚɎɌ-

əɔɑ (ȿȳȰȽ). ȶȾ ɚɜɍɔɞ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɔə-

ɝɞɜɟɘɑəɞɌɗɨəɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɚɞɚ-

ɜɟɪ ɛɜɚɎɚɐɔɗɔ ɝ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ Ɏ ɌɖɝɔɌɗɨəɚɕ 

ɔ ɠɜɚəɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ, ɝ ɘɔəɔɘɌɗɨəɧɘ ɤɌ-

ɏɚɘ ɞɚɘɚɏɜɌɠɔɜɚɎɌəɔɫ (1-2 ɘɘ). Ƚ ɛɚɘɚɥɨɪ ȶȾ 

ɚɜɍɔɞ ɚɛɜɑɐɑɗɫɗɔ ɜɌɓɘɑɜ ɚɛɟɡɚɗɔ, ɑɑ ɝɞɜɟɖɞɟɜɟ, 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɛɜɚɢɑɝɝɌ, əɌɗɔɣɔɑ ɔə-

ɠɔɗɨɞɜɌɢɔɔ ɖɚɝɞɑɕ ɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ, 

ɢɑɗɚɝɞəɚɝɞɨ ɖɚɝɞəɧɡ ɝɞɑəɚɖ.  

Ƚ ɛɚɘɚɥɨɪ ȿȳȰȽ ɚɛɜɑɐɑɗɫɗɔ ɩɡɚɝɞɜɟɖɞɟ-

ɜɟ ɚɛɟɡɚɗɔ, ɖɚəɞɟɜɧ ɚɛɟɡɚɗɔ, ɑɑ ɜɌɓɘɑɜɧ, Ɏɚ-

Ɏɗɑɣɑəɔɑ Ɏ ɚɛɟɡɚɗɑɎɧɕ ɛɜɚɢɑɝɝ ɩɖɝɞɜɌɚɖɟɗɫɜ-

əɧɡ ɘɧɤɢ, əɌɗɔɣɔɑ, ɡɌɜɌɖɞɑɜ ɔ ɝɞɑɛɑəɨ ɎɧɜɌ-

ɒɑəəɚɝɞɔ ɚɛɟɡɚɗɑɎɚɕ əɑɚɎɌɝɖɟɗɫɜɔɓɌɢɔɔ, ɖɚɘ-

ɛɜɑɝɝɔɪ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɔ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ 

ɚɛɟɡɚɗɑɎɧɘ ɟɓɗɚɘ.  

ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɚɝəɚɎəɧɘ ɟɝɗɚ-

Ɏɔɑɘ ɐɗɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ȼȽȲ 

(ɖɌɖ ɛɑɜɎɔɣəɧɡ, ɞɌɖ ɔ ɝ ɜɑɢɔɐɔɎɌɘɔ) Ɏ ɟɝɗɚɎɔ-

ɫɡ ɚɠɞɌɗɨɘɚɗɚɏɔɣɑɝɖɚɏɚ ɝɞɌɢɔɚəɌɜɌ ɫɎɔɗɚɝɨ 

ɗɚɖɌɗɔɓɌɢɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɛɜɑɐɑ-

ɗɌɡ ɚɜɍɔɞɧ. Ȼɜɔ ɎɧɫɎɗɑəɔɔ ɛɜɔɓəɌɖɚɎ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɫ ɚɛɟɡɚɗɔ Ɏ ɝɚɛɜɑɐɑɗɨəɧɑ ɌəɌɞɚɘɔɣɑ-

ɝɖɔɑ ɓɚəɧ (ɛɌɓɟɡɔ əɚɝɌ, ɏɚɗɚɎəɚɕ ɘɚɓɏ, Ɏɔɝɚɣ-

əɟɪ ɫɘɖɟ) əɌ ɐɚɏɚɝɛɔɞɌɗɨəɚɘ ɩɞɌɛɑ ɍɚɗɨəɧɑ 

əɌɛɜɌɎɗɫɗɔɝɨ əɌ ɗɑɣɑəɔɑ Ɏ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ 

ɛɜɚɠɔɗɨəɧɑ ɟɣɜɑɒɐɑəɔɫ.  

Ȯɝɑ ɛɌɢɔɑəɞɧ ɛɚɐɎɑɜɏɗɔɝɨ ɡɔɜɟɜɏɔɣɑɝɖɚ-

ɘɟ ɗɑɣɑəɔɪ (ɛɚɐəɌɐɖɚɝɞəɔɣəɌɫ ɚɜɍɔɞɚɞɚɘɔɫ ɝ 

ɗɚɖɌɗɨəɧɘ ɔɝɝɑɣɑəɔɑɘ ɚɛɟɡɚɗɔ) ɝ ɛɚɝɗɑɐɟɪɥɑɕ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɑɕ ɐɔɌɏəɚɓɌ. 

ȻɚɐəɌɐɖɚɝɞəɔɣəɌɫ ɩɖɓɑəɞɑɜɌɢɔɫ ɍɧɗɌ ɛɜɚɎɑ-

ɐɑəɌ ɞɚɗɨɖɚ ɟ ɚɐəɚɏɚ ɍɚɗɨəɚɏɚ Ɏ ɝɎɫɓɔ ɝ ɜɑɢɔ-

ɐɔɎɚɘ ɚɛɟɡɚɗɔ ɔ əɑɎɚɓɘɚɒəɚɝɞɨɪ ɑɑ ɗɚɖɌɗɨəɚɏɚ 

ɟɐɌɗɑəɔɫ ɔɓ-ɓɌ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɜɚɢɑɝɝɌ ɝ 

ɔəɠɔɗɨɞɜɌɢɔɑɕ ɩɖɝɞɜɌɚɖɟɗɫɜəɧɡ ɘɧɤɢ. 

Ȯɝɑ ɛɌɢɔɑəɞɧ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ əɌɛɜɌɎɗɫɗɔɝɨ ɖ ɜɌɐɔɚɗɚɏɌɘ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ 

əɌɜɟɒəɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɚɜɌɒɑəəɚɕ ɚɜɍɔɞɧ ɝ ɜɑ-

ɖɚɘɑəɐɟɑɘɚɕ ɝɟɘɘɌɜəɚɕ ɐɚɓɚɕ ɚɍɗɟɣɑəɔɫ 60 ȯɜ. 

ȾɌɍɗɔɢɌ ʈ1.  AJCC (American Joint Committee on Cancer) ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɜɌɖɌ ɝɗɑɓəɚɕ  

ɒɑɗɑɓɧ, 2017.  

ʇʝʨʚʠʯʥʘʷ ʦʧʫʭʦʣʴ (T) 
Tx ʇʝʨʚʠʯʥʫʶ ʦʧʫʭʦʣʴ ʥʝ ʫʜʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ 

T0 ʆʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ 

T1 ʄ
ʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʦʧʫʭʦʣʠ Ò2 ʩʤ, ʩ/ʙʝʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʤʷʛʢʠʝ ʪʢʘʥʠ 

ʦʨʙʠʪʳ 

T1a ɹʝʟ ʠʥʬʠʣʴʪʨʘʮʠʠ ʥʘʜʢʦʩʪʥʠʮʳ ʠʣʠ ʢʦʩʪʠ 

T1b ʀʥʬʠʣʴʪʨʘʮʠʷ ʪʦʣʴʢʦ ʥʘʜʢʦʩʪʥʠʮʳ 

T1c ʀʥʬʠʣʴʪʨʘʮʠʷ ʥʘʜʢʦʩʪʥʠʮʳ ʠ ʢʦʩʪʠ 

T2 ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʦʧʫʭʦʣʠ > 2 ʩʤ, ʥʦ Ò4 ʩʤ 

T2a ɹʝʟ ʠ
ʬʠʣʴʪʨʘʮʠʠ ʥʘʜʢʦʩʪʥʠʮʳ ʠ ʢʦʩʪʠ 

T2b ʀʥʬʠʣʴʪʨʘʮʠʷ ʪʦʣʴʢʦ ʥʘʜʢʦʩʪʥʠʮʳ 

T2c ʀʥʬʠʣʴʪʨʘʮʠʷ ʥʘʜʢʦʩʪʥʠʮʳ ʠ ʢʦʩʪʠ 

T3 ʄʘʢʩʠ
ʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʦʧʫʭʦʣʠ > 4 ʩʤ 

T3a ɹʝʟ ʠʥʬʠʣʴʪʨʘʮʠʠ ʥʘʜʢʦʩʪʥʠʮʳ ʠʣʠ ʢʦʩʪʠ 

T3b ʀ
ʬʠʣʴʪʨʘʮʠʷ ʪʦʣʴʢʦ ʥʘʜʢʦʩʪʥʠʮʳ 

T3c ʀʥʬʠʣʴʪʨʘ
ʠʷ ʥʘʜʢʦʩʪʥʠʮʳ ʠ ʢʦʩʪʠ 

T4 ʆʧʫʭʦʣʴ ʧʨʦʨʘʩʪʘʝʪ ʩ ʩʦʧʨʝʜʝʣʴʥʳʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʟʦʥʳ (ʛʦʣʦʚʥʦʡ ʤʦʟʛ, ʥʦʩʦ-

ʚʳʝ ʧʘʟʫʭʠ, ʢʨʳʣʦʥʝʙʥʫʶ ʷʤʢʫ, ʚʠʩʦʯʥʫʶ ʷʤʢʫ, ʢʘʚʝʨʥʦʟ
ʳʡ ʩʠʥʫʩ) 

T4a ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʦʧʫʭʦʣʠ Ò2 ʩʤ 

T4b ʄ
ʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʦʧʫʭʦʣʠ > 2 ʩʤ, ʥʦ Ò4 ʩʤ 

T4c ʄʘʢʩʠʤʘʣʴʥʳʡ 
ʠʘʤʝʪʨ ʦʧʫʭʦʣʠ > 4 ʩʤ 

ʈʝʛʠʦʥʘʣʴʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ (N) 
Nx ʈʝʛʠʦʥʘʣʴʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʥʝ ʫʜʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ 

N0 ʆʪʩʫʪʩʪʚʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʤʝʪʘʩʪʘʟʦʚ 

N1 ʅʘʣʠʯʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 
ʝʪʘʩʪʘʟʦʚ 

ɼʠʩʪʘʥʪʥʳʝ ʤʝʪʘʩʪʘʟʳ (ʄ
 
M0 ʆʪʩʫʪʩʪʚʠʝ ʜʠʩʪʘʥʪʥʳʭ ʤʝʪʘʩʪʘʟʦʚ 

M1 ʅʘʣʠʯʠʝ ʜʠʩʪʘʥʪʥʳʭ ʤʝʪʘʩʪʘʟʦʚ 
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ȰɔəɌɘɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɚɝɟɥɑɝɞɎɗɫɗɔ ɝ 

ɔəɞɑɜɎɌɗɚɘ Ɏ ɖɌɒɐɧɑ 6 ɘɑɝɫɢɑɎ. Ƚ ɍɚɗɨəɧɘɔ, 

ɖɚɞɚɜɧɑ ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ əɑ ɫɎɗɫɗɔɝɨ Ɏ ȴəɝɞɔ-

ɞɟɞ əɌ ɖɚəɝɟɗɨɞɌɢɔɪ, ɝɎɫɓɧɎɌɗɔɝɨ ɛɚ ɞɑɗɑɠɚəɟ, 

ɟɖɌɓɌəəɚɘɟ əɌ ɌɘɍɟɗɌɞɚɜəɚɕ ɖɌɜɞɑ ɔɗɔ ɔɝɞɚɜɔɔ 

ɍɚɗɑɓəɔ, ɔɗɔ ɛɚ ɞɑɗɑɏɜɌɘɘɑ. Ƚɜɚɖɔ əɌɍɗɪɐɑəɔɫ 

ɝɚɝɞɌɎɔɗɔ ɚɞ 13 ɐɚ 204 ɘɑɝɫɢɑɎ (ɘɑɐɔɌəɌ ĭ 22,5 

ɘɑɝ.) ɝ ɘɚɘɑəɞɌ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȳɌ ɛɑɜɔɚɐ ɝ 2010 ɛɚ 2014 ɏɏ. Ɏ ɚɞɐɑɗɑ ɚɠ-

ɞɌɗɨɘɚɚəɖɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ ȴəɝɞɔɞɟɞɌ ɛɜɚ-

Ɏɑɐɑəɚ ɗɑɣɑəɔɑ 1301 ɍɚɗɨəɚɏɚ ɝ əɚɎɚɚɍɜɌɓɚɎɌ-

əɔɑɘ ɚɜɍɔɞɧ, ɔɓ ɖɚɞɚɜɧɡ 290 (22,3%) ɝɚɝɞɌɎɔɗɔ 

ɍɚɗɨəɧɑ ɝɚ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ. Ȱɚɗɫ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɝɗɑɓəɚɕ ɒɑɗɑɓɧ Ɏ 

ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝɚ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɫɘɔ ɚɜɍɔɞɧ ɝɚɝɞɌɎɔɗɌ ɛɜɔɘɑɜəɚ 5,15% 

(67 ɍɚɗɨəɧɡ), ɔɓ ɖɚɞɚɜɧɡ ɛɑɜɎɔɣəɧɕ ȼȽȲ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌə ɟ 23,9% (16 ɍɚɗɨəɧɡ). ȾɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɛɚ əɌɤɔɘ ɐɌəəɧɘ ɣɌɝɞɚɞɌ ɛɑɜɎɔɣəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ȼȽȲ ɝɚɝɞɌɎɔɗɌ 1,2% ɝɜɑɐɔ Ɏɝɑɡ ɍɚɗɨ-

əɧɡ ɝ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ ɚɜɍɔɞɧ ɔ 5,5% ɝɜɑɐɔ 

Ɏɝɑɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɚɜɍɔɞɧ. 

ȬəɌɗɔɓ ɌəɌɘəɑɓɌ ɛɚɖɌɓɌɗ, ɣɞɚ ɟ ɍɚɗɨɤɔə-

ɝɞɎɌ ɍɚɗɨəɧɡ (23 ɣɑɗɚɎɑɖɌ) ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚ-

ɗɑɎɌəɔɫ ɚɞ ɘɚɘɑəɞɌ ɛɚɫɎɗɑəɔɫ ɛɑɜɎɧɡ ɛɜɔɓəɌ-

ɖɚɎ ɐɚ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ ɎɌɜɨɔɜɚɎɌɗɌ ɚɞ 6 

ɘɑɝɫɢɑɎ ɐɚ 2 ɗɑɞ. ȿ 3 ɍɚɗɨəɧɡ ɚɞɘɑɣɌɗɔ ɍɚɗɑɑ 

ɐɗɔɞɑɗɨəɧɕ ɌəɌɘəɑɓ ɓɌɍɚɗɑɎɌəɔɫ (ɍɚɗɑɑ 3 ɗɑɞ) ĭ 

ɍɚɗɨəɧɑ ɜɌəɑɑ ɍɧɗɔ ɛɜɚɗɑɣɑəɧ ɝ ɐɔɌɏəɚɓɚɘ 

ɛɗɑɚɘɚɜɠəɌɫ ɌɐɑəɚɘɌ.  

ȿ Ɏɝɑɡ ɍɚɗɨəɧɡ ɚɞɘɑɣɌɗɔ ɚɜɍɔɞɌɗɨəɟɪ 

ɝɔɘɛɞɚɘɌɞɔɖɟ, ɡɌɜɌɖɞɑɜəɟɪ ɐɗɫ ɛɚɜɌɒɑəɔɫ 

ɝɗɑɓəɚɕ ɒɑɗɑɓɧ: ɩɖɓɚɠɞɌɗɨɘ ɝɚ ɝɘɑɥɑəɔɑ ɏɗɌɓɌ 

ɖəɔɓɟ/ɖəɔɓɟ-ɖəɟɞɜɔ, ɛɞɚɓ, ɚɏɜɌəɔɣɑəɔɑ ɛɚ-

ɐɎɔɒəɚɝɞɔ ɏɗɌɓɌ ɔ ɐɔɛɗɚɛɔɫ, ɎɔɓɟɌɗɨəɧɑ 

əɌɜɟɤɑəɔɫ (ɜɔɝ. 1). Ȼɚɣɞɔ ɛɚɗɚɎɔəɌ ɍɚɗɨəɧɡ 

(12 ɣɑɗɚɎɑɖ) ɚɞɘɑɣɌɗɔ ɍɚɗɑɎɧɑ ɚɥɟɥɑəɔɫ Ɏ ɚɍ-

ɗɌɝɞɔ ɚɜɍɔɞɧ. Ȼɜɔ ɛɌɗɨɛɌɢɔɔ Ɏ Ɏɑɜɡəɑ-

əɌɜɟɒəɚɘ ɚɞɐɑɗɑ ɚɜɍɔɞɧ ɚɛɜɑɐɑɗɫɗɔ ɛɗɚɞəɚɑ, 

əɑɝɘɑɥɌɑɘɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ ɍɟɏɜɔɝɞɚɕ ɛɚɎɑɜɡ-

əɚɝɞɨɪ, ɔəɚɏɐɌ ɍɚɗɑɓəɑəəɚɑ ɛɜɔ ɛɌɗɨɛɌɢɔɔ. 

ȶɚɜɜɔɏɔɜɚɎɌəəɌɫ ɚɝɞɜɚɞɌ ɓɜɑəɔɫ ɍɧɗɌ 

Ɏɧɝɚɖɚɕ ɔ ɝɚɝɞɌɎɗɫɗɌ Ɏ ɝɜɑɐəɑɘ 0,75Ñ0,2, ɛɜɔ 

ɩɞɚɘ ɚɝɞɜɚɞɟ ɓɜɑəɔɫ ɚɞ 0,7 ɐɚ 1,0 ɔɘɑɗɔ 15 

ɍɚɗɨəɧɡ. 

Ȼɚ ɐɌəəɧɘ ȶȾ ɟ Ɏɝɑɡ ɍɚɗɨəɧɡ ɚɛɜɑɐɑɗɫɗɔ 

ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ əɑɜɚɎəɧɘɔ ɏɜɌəɔɢɌɘɔ, 

ɗɚɖɌɗɔɓɟɪɥɑɑɝɫ Ɏ Ɏɑɜɡəɑ-əɌɜɟɒəɚɘ ɚɞɐɑɗɑ ɚɜ-

ɍɔɞɧ. ȴɓɘɑəɑəɔɫ ɖɚɝɞəɚɕ ɝɞɑəɖɔ Ɏ Ɏɔɐɑ ɑɑ ɟɓɟ-

ɜɌɢɔɔ ɎɧɫɎɗɑəɧ ɟ 13 ɍɚɗɨəɧɡ (7 ɛɑɜɎɔɣəɧɡ ɔ 6 

ɛɚɎɞɚɜəɧɡ) (ɜɔɝ. 2 Ɍ), Ɍ ɝɖɎɚɓəɚɕ ɐɑɠɑɖɞ ɖɚɝɞ-

əɚɕ ɝɞɑəɖɔ ĭ ɟ 4 ɍɚɗɨəɧɡ (ɟ 3 ɛɑɜɎɔɣəɧɡ ɔ 4 

ɛɚɎɞɚɜəɧɡ ɍɚɗɨəɧɡ) (ɜɔɝ. 2 ɍ). ȿ ɚɝɞɌɗɨəɧɡ 9 

ɍɚɗɨəɧɡ (ɔɓ əɔɡ ɐɎɚɑ ɛɚɎɞɚɜəɧɑ) ɖɚɝɞəɚ-

ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɝɞɑəɚɖ ɚɜɍɔɞɧ əɑ 

ɚɞɘɑɣɑəɚ. Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ (ɟ 12 ɍɚɗɨəɧɡ) Ɏ ɞɚɗɥɑ 

ɚɛɟɡɚɗɔ ɚɛɜɑɐɑɗɫɗɔ ɟɣɌɝɞɖɔ ɚɍɧɓɎɑɝɞɎɗɑəɔɫ 

(ɖɌɗɨɢɔɠɔɖɌɞɧ), ɎɔɓɟɌɗɔɓɔɜɟɑɘɧɑ ɖɌɖ ɓɚəɧ 

ɛɚɎɧɤɑəəɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɜɌɓɗɔɣ-

əɧɡ ɜɌɓɘɑɜɚɎ (ɜɔɝ. 2 Ɏ). Ȼɜɔ ɍɚɗɨɤɔɡ ɚɛɟɡɚɗɫɡ 

(ɍɚɗɑɑ 2,5 ɝɘ) (5 ɍɚɗɨəɧɡ) ɚɛɜɑɐɑɗɫɗɔ ɖɚɘɛɜɑɝ-

ɝɔɪ ɏɗɌɓɌ ɝ ɔɓɘɑəɑəɔɑɘ ɐɗɔəɧ ɑɑ ɛɑɜɑɐəɑ-

ɓɌɐəɑɕ ɚɝɔ ɔ ɝ ɛɚɫɎɗɑəɔɑɘ ɜɑɠɜɌɖɢɔɚəəɧɡ 

əɌɜɟɤɑəɔɕ, Ɍ ɞɌɖɒɑ ɔəɠɔɗɨɞɜɌɢɔɪ ɩɖɝɞɜɌɚɖɟ-

ɗɫɜəɧɡ ɘɧɤɢ (ɜɔɝ. 2 ɏ). 

ȶɚɘɛɗɑɖɝəɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ, ɖɚɞɚɜɚɑ ɎɖɗɪɣɌɗɚ ɜɑɒɔɘ ɐɎɟɘɑɜəɚɏɚ ɝɑ-

ɜɚɤɖɌɗɨəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ (B-ɜɑɒɔɘ) ɔ ɢɎɑɞɚ-

Ɏɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɚɐɔɜɚɎɌəɔɫ (ɂȰȶ), ɛɚɓɎɚ-

ɗɔɗɚ ɚɛɜɑɐɑɗɔɞɨ ɜɫɐ ɩɡɚɏɜɌɠɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚ-

ɝɞɑɕ. ȿ ɍɚɗɨɤɔəɝɞɎɌ ɍɚɗɨəɧɡ (20 ɣɑɗɚɎɑɖ) Ɏ B-

ɜɑɒɔɘɑ ɚɛɜɑɐɑɗɫɗɔ ɚɛɟɡɚɗɑɎɟɪ ɞɖɌəɨ ɝ əɑɣɑɞ-

ɖɔɘɔ, əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, əɑɚɐəɚɜɚɐəɚɕ 

ɝɞɜɟɖɞɟɜɧ, ɝ Ɏɖɗɪɣɑəɔɑɘ ɏɔɛɚ- ɔ ɏɔɛɑɜɩɡɚɏɑə-

əɧɡ ɓɚə. Ȱɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

ɚɛɟɡɚɗɔ, ɚɢɑəɑəəɧɑ ɛɟɞɑɘ ɛɚɝɞɜɚɑəɔɫ ɝɑɜɚɤ-

ɖɌɗɨəɧɡ ɞɖɌəɑɎɧɡ ɏɔɝɞɚɏɜɌɘɘ, ɎɌɜɨɔɜɚɎɌɗɔ ɚɞ 

87 ɐɚ 115 ɟɝɗ. ɑɐ. Ȼɜɔ ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɌɡ ɚɛɟɡɚ-

ɗɔ (> 4ɝɘ) (ɟ 5 ɍɚɗɨəɧɡ) ɎɧɫɎɗɫɗɔ ɖɚɘɛɜɑɝɝɔɪ 

ɏɗɌɓɌ ɝ ɜɌɓɎɔɞɔɑɘ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ əɌɜɟɤɑ-

əɔɕ Ɏ əɑɘ, ɣɞɚ ɛɜɚɫɎɗɫɗɚɝɨ ɐɑɠɚɜɘɌɢɔɑɕ ɏɗɌɓ-

əɚɏɚ ɫɍɗɚɖɌ, ɟɞɚɗɥɑəɔɑɘ ɚɍɚɗɚɣɑɖ ɏɗɌɓɌ ɔ ɛɜɚ-

ɘɔəɑəɢɔɑɕ ɐɔɝɖɌ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ Ɏ ɝɞɑɖɗɚ-

Ɏɔɐəɚɑ ɞɑɗɚ. Ȯ ɜɑɒɔɘɑ ɂȰȶ ɟ Ɏɝɑɡ ɍɚɗɨəɧɡ Ɏɧ-

ɫɎɗɫɗɔɝɨ ɛɜɔɓəɌɖɔ ɎəɟɞɜɔɞɖɌəɑɎɚɏɚ ɛɚɞɚɖɌ, 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɑ ɚ əɌɗɔɣɔɔ Ɏəɟɞɜɔɚɛɟɡɚɗɑ-

Ɏɧɡ ɝɚɝɟɐɚɎ, ɔɘɑɪɥɔɡ ɡɌɚɞɔɣəɚɑ ɜɌɝɛɜɑɐɑɗɑ-

əɔɑ ɢɎɑɞɚɎɧɡ ɖɌɜɞɚɏɜɌɘɘ ɛɚ Ɏɝɑɕ ɛɗɚɥɌɐɔ ɚɍ-

ɜɌɓɚɎɌəɔɫ (ɜɔɝ. 3). 

ȸɚɜɠɚɗɚɏɔɣɑɝɖɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɚɐɞɎɑɜ-

ɐɔɗɌ ȼȽȲ ɟ Ɏɝɑɡ ɍɚɗɨəɧɡ, ɛɜɔ ɩɞɚɘ ɟ ɛɜɑɚɍɗɌ-

ɐɌɪɥɑɏɚ ɍɚɗɨɤɔəɝɞɎɌ (ɟ 15 ɔɓ 26 ɍɚɗɨəɧɡ) ĭ 

Ɍɐɑəɚɖɔɝɞɚɓəɧɕ ɜɌɖ, ɓəɌɣɔɞɑɗɨəɚ ɜɑɒɑ əɌɍɗɪ-

ɐɌɗɔɝɨ ɐɜɟɏɔɑ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɎɌɜɔɌəɞɧ ȼȽȲ: 

ɛɗɑɚɘɚɜɠəɌɫ ɌɐɑəɚɖɌɜɢɔəɚɘɌ (4 ɍɚɗɨəɧɡ), 

ɛɑɜɎɔɣəɌɫ ɌɐɑəɚɖɌɜɢɔəɚɘɌ (3 ɍɚɗɨəɧɡ), ɘɔɚ-

ɩɛɔɞɑɗɔɌɗɨəɌɫ ɖɌɜɢɔəɚɘɌ (2 ɍɚɗɨəɧɡ) ɔ ɛɚ ɚɐ-

əɚɘɟ ɍɚɗɨəɚɘɟ ɝ əɔɓɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɚɕ 

ɌɐɑəɚɖɌɜɢɔəɚɘɚɕ ɔ ɘɟɖɚɩɛɔɐɑɜɘɚɔɐəɚɕ ɖɌɜ-

ɢɔəɚɘɚɕ (ɜɔɝ. 4).  

Ȯ ɛɜɚɢɑɝɝɑ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ 

ɎɧɫɎɗɑəɚ, ɣɞɚ ɞɚɗɨɖɚ ɟ 5 ɔɓ 16 ɛɑɜɎɔɣəɧɡ ɍɚɗɨ-

əɧɡ ȼȽȲ (4 ɍɚɗɨəɧɡ ɝ Ɍɐɑəɚɖɔɝɞɚɓəɧɘ ɜɌɖɚɘ ɔ 

ɚɐɔə ɍɚɗɨəɚɕ ɝ ɛɗɑɚɘɚɜɠəɚɕ ɌɐɑəɚɖɌɜɢɔəɚɘɚɕ)  

 

ȼɔɝ. 1 (Fig. 1).                                                      

ȼɔɝ. 1.  ɀɚɞɚɏɜɌɠɔɫ.  

Ȯəɑɤəɔɕ Ɏɔɐ ɍɚɗɨəɚɏɚ ȼȽȲ. 

Fig. 1.  Foto.  

General appearance of a patient with Ɍ lacrimal 

gland cancer.  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ).                                                      

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ).                                                      

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ).                                                      

 

ȼɔɝ. 2 ɏ (Fig. 2 d).                                                      

ȼɔɝ. 2.   ȸȽȶȾ ɚɜɍɔɞ. ȼȽȲ.  

Ɍ - ɟɓɟɜɌɢɔɫ ɖɚɝɞəɚɕ ɝɞɑəɖɔ (əɑɝɖɎɚɓəɚɕ ɐɑɠɑɖɞ) Ɏ ɓɚəɑ ɛɜɔɗɑɏɌəɔɫ ɚɛɟɡɚɗɔ (ɝɞɜɑɗɖɌ).  

ɍ - ɝɖɎɚɓəɚɕ ɖɚɝɞəɧɕ ɐɑɠɑɖɞ ɖɚɝɞəɚɕ ɝɞɑəɖɔ. 

Ɏ - ɖɌɗɨɢɔɠɔɖɌɞɧ Ɏ ɞɚɗɥɑ ɚɛɟɡɚɗɔ. 

ɏ - ɔəɠɔɗɨɞɜɌɢɔɫ ɩɖɝɞɜɌɚɖɟɗɫɜəɧɡ ɘɧɤɢ ɚɛɟɡɚɗɨɪ. 

Fig. 2.   MSCT, orbit region . Lacrimal gland cancer.  

Ɍ - axial reconstruction. Erosion of the bone wall (blind -ended defect) in the area of a tumor (arrow).  

b - sagittal reconstruction. Perforated defect of a bone wall.  

c - axial reconstruction. Calcifications within tumor.  

d - coronal reconstruction. Tumor infiltration of extraocular muscles.  

 

ȼɔɝ. 3 (fig. 3).                                                      

 

ȼɔɝ. 4 (fig. 4). 

ȼɔɝ. 3.   ȿȳȴ (ȿȳȰȽ) ɚɜɍɔɞɧ. ȼȽȲ. 

Fig. 3. US (duplex sonography), orbit region. Lacr i-

mal gland canc er. 

ȼɔɝ. 4.   ȰɔɌɏɜɌɘɘɌ. 

ɃɌɝɞɚɞɌ ɜɌɓɗɔɣəɧɡ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɠɚɜɘ ȼȽȲ. 

Fig. 4. Diagram.   

The frequency of various histological forms of lacrimal 

gland ca ncer.  
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ɚɞɘɑɣɑəɌ ɝɞɌɍɔɗɔɓɌɢɔɫ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ 

ɍɑɓ ɛɜɔɓəɌɖɚɎ ɗɚɖɌɗɨəɚɏɚ/ɜɑɏɔɚəɌɗɨəɚɏɚ ɜɑɢɔ-

ɐɔɎɌ ɛɜɔ ɘɑɐɔɌəɑ əɌɍɗɪɐɑəɔɫ 15 ɘɑɝɫɢɑɎ (12 - 

21 ɘɑɝ.). ȿ ɚɝɞɌɗɨəɧɡ ɍɚɗɨəɧɡ (21 ɍɚɗɨəɚɕ) ɚɞ-

ɘɑɣɌɗɔɝɨ ɜɌɓɗɔɣəɧɑ ɎɌɜɔɌəɞɧ ɗɚɖɌɗɨəɚɏɚ 

ɔ/ɔɗɔ ɜɑɏɔɚəɌɗɨəɚɏɚ ɜɑɢɔɐɔɎɌ. ȷɚɖɌɗɨəɧɑ ɜɑ-

ɢɔɐɔɎɧ ɣɌɥɑ Ɏɝɑɏɚ ɎɧɫɎɗɫɗɔ Ɏ ɓɚəɑ ɗɚɖɌɗɔɓɌ-

ɢɔɔ ɝɗɑɓəɚɕ ɒɑɗɑɓɧ, ɚɐəɌɖɚ ɟ 7 ɍɚɗɨəɧɡ ɜɑɢɔ-

ɐɔɎ ɚɞɘɑɣɑə ɔ Ɏ ɐɜɟɏɔɡ ɚɞɐɑɗɌɡ: Ɏɐɚɗɨ əɔɒəɑɕ 

ɝɞɑəɖɔ (3 ɍɚɗɨəɧɡ), Ɏ Ɏɑɜɡəɑ-Ɏəɟɞɜɑəəɑɘ ɚɞɐɑɗɑ 

(3 ɍɚɗɨəɧɡ) ɔ Ɏɐɚɗɨ Ɏəɟɞɜɑəəɑɕ ɝɞɑəɖɑ (1 ɍɚɗɨ-

əɚɕ) ɚɜɍɔɞɧ (ɜɔɝ. 5). ȼɑɏɔɚəɌɗɨəɧɑ ɜɑɢɔɐɔɎɧ 

ɓɌɖɗɪɣɌɗɔɝɨ Ɏ ɛɜɚɐɚɗɒɑəəɚɘ ɜɚɝɞɑ ȼȽȲ ɓɌ 

ɛɜɑɐɑɗɧ ɚɜɍɔɞɧ, ɣɌɥɑ Ɏɝɑɏɚ ð ɛɜɚɜɌɝɞɌəɔɑ ɚɛɟ-

ɡɚɗɔ Ɏ ɏɚɗɚɎəɚɕ ɘɚɓɏ (ɔəɞɜɌɖɜɌəɔɌɗɨəɧɕ ɜɚɝɞ) 

(ɜɔɝ. 6). 

ȹɌɔɍɚɗɑɑ çɍɗɌɏɚɛɜɔɫɞəɚɑè ɞɑɣɑəɔɑ ɛɜɚɐɑ-

ɘɚəɝɞɜɔɜɚɎɌɗɔ ɛɌɢɔɑəɞɧ ɝ ɜɌəɑɑ ɟɝɞɌəɚɎɗɑə-

əɧɘ ɐɔɌɏəɚɓɚɘ ɛɗɑɚɘɚɜɠəɚɕ Ɍɐɑəɚɘɧ (ɟ ɞɜɑɡ 

ɔɓ 9 ɛɚɎɞɚɜəɧɡ ɍɚɗɨəɧɡ ȼȽȲ). ȰɌəəɧɑ ɛɌɢɔɑə-

ɞɧ əɑɚɐəɚɖɜɌɞəɚ (ɚɞ 2 ɐɚ 5 ɜɌɓ) ɛɚɐɎɑɜɏɌɗɔɝɨ 

ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ ɗɑɣɑəɔɪ ɔɓ-ɓɌ ɜɑɢɔɐɔɎɌ ɚɛɟɡɚ-

ɗɔ ɝɗɑɓəɚɕ ɒɑɗɑɓɧ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ, ɛɜɔ 

ɝɜɚɖɌɡ əɌɍɗɪɐɑəɔɫ 65 ɘɑɝ., 108 ɘɑɝ. ɔ 204 ɘɑɝ. 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ, əɌɍɗɪɐɌɑɞɝɫ ɝɞɌɍɔɗɔɓɌɢɔɫ 

ɛɜɚɢɑɝɝɌ, ɚɞɝɟɞɝɞɎɔɑ ɛɜɔɓəɌɖɚɎ ɗɚɖɌɗɨəɚ-

ɏɚ/ɜɑɏɔɚəɌɜəɚɏɚ ɜɑɢɔɐɔɎɌ ɔ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌ-

ɝɞɌɓɚɎ. 

ȴɓ ɛɜɚɗɑɣɑəəɧɡ əɌɘɔ ɐɎɚɔɡ ɐɑɞɑɕ, ɟ ɚɐ-

əɚɏɚ ɜɑɍɑəɖɌ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ ɛɚɐɞɎɑɜɒɐɑə ɜɌɖ 

Ɏ ɛɗɑɚɘɚɜɠəɚɕ Ɍɐɑəɚɘɑ, ɟ ɐɜɟɏɚɏɚ ð ɘɟɖɚɩɛɔ-

ɐɑɜɘɚɔɐəɧɕ ɜɌɖ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ, ɝɛɟɝɞɫ 24 

ɘɑɝ. ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɔ ɗɟɣɑɎɚɏɚ ɗɑɣɑəɔɫ 

ɚɍɌ ɜɑɍɑəɖɌ ɒɔɎɧ, ɛɜɔɓəɌɖɚɎ ɗɚɖɌɗɨəɚ-

ɏɚ/ɜɑɏɔɚəɌɗɨəɚɏɚ ɜɑɢɔɐɔɎɌ əɑɞ. 

ȶɌɖ ɍɧɗɚ ɚɞɘɑɣɑəɚ, Ɍɐɑəɚɖɔɝɞɚɓəɧɕ ɞɔɛ 

ȼȽȲ ɛɚɐɞɎɑɜɒɐɑə ɟ ɛɚɐɌɎɗɫɪɥɑɏɚ ɍɚɗɨɤɔə-

ɝɞɎɌ ɍɚɗɨəɧɡ ð ɟ 15 ɔɓ 26 ɍɚɗɨəɧɡ (9 ɒɑəɥɔə ɔ 

6 ɘɟɒɣɔə). ȹɌɘɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɝɗɑɐɟɪɥɔɑ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɝɟɍɞɔɛɧ Ɍɐɑəɚɖɔɝɞɚɓəɚɏɚ 

ȼȽȲ: ɍɌɓɌɗɚɔɐəɧɕ (ɝɚɗɔɐəɧɕ) ɝɟɍɞɔɛ ĭ ɟ 6 

ɍɚɗɨəɧɡ, ɖɜɔɍɜɔɠɚɜɘəɧɕ ɎɌɜɔɌəɞ ð ɟ 6 ɍɚɗɨ-

əɧɡ ɔ ɞɟɍɟɗɫəɧɕ ɝɟɍɞɔɛ ð ɟ 3 ɍɚɗɨəɧɡ (ɞɌɍɗ. 

ʈ2), (ɜɔɝ. 7). Ⱦɚɗɨɖɚ ɟ 3 ɍɚɗɨəɧɡ ɝ Ɍɐɑəɚɖɔɝɞɚɓ-

əɧɘ ɎɌɜɔɌəɞɚɘ ȼȽȲ ɚɞɘɑɣɑəɌ ɝɞɌɍɔɗɔɓɌɢɔɫ 

ɛɜɚɢɑɝɝɌ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɔ ɗɟɣɑɎɚɏɚ ɗɑɣɑ-

əɔɫ (ɘɑɐɔɌəɌ əɌɍɗɪɐɑəɔɫ ð 16 ɘɑɝ., ɚɞ 12 ɐɚ 20 

ɘɑɝ.), Ɍ ɟ ɚɝɞɌɗɨəɧɡ (12 ɍɚɗɨəɧɡ) əɌɍɗɪɐɌɗɔɝɨ 

ɜɌɓɗɔɣəɧɑ ɗɚɖɌɗɨəɧɑ ɔ ɜɑɏɔɚəɌɗɨəɧɑ ɜɑɢɔɐɔ-

Ɏɧ ɚɛɟɡɚɗɔ (ɘɑɐɔɌəɌ əɌɍɗɪɐɑəɔɫ ð 15,2 ɘɑɝ., ɚɞ 

1 ɘɑɝ. ɐɚ 28 ɘɑɝ.). 

ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ əɌɔɡɟɐɤɑɑ 

ɖɗɔəɔɣɑɝɖɚɑ ɞɑɣɑəɔɑ ɔɘɑɗɔ ɍɚɗɨəɧɑ ɝ ɍɌɓɌɗɚ-

ɔɐəɧɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɝɟɍɞɔɛɚɘ Ɍɐɑəɚɖɔɝɞɚɓ-

əɚɏɚ ȼȽȲ. ȿ Ɏɝɑɡ ɐɌəəɧɡ ɍɚɗɨəɧɡ ɚɞɘɑɣɌɗɝɫ 

ɜɑɢɔɐɔɎ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɜɌəəɔɑ ɝɜɚɖɔ ɛɚɝɗɑ 

ɛɜɚɎɑɐɑəəɚɏɚ ɖɟɜɝɌ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɔ ɗɟɣɑɎɚɏɚ 

ɗɑɣɑəɔɫ. ɃɌɝɞɚɞɌ ɎɧɫɎɗɑəɔɫ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌ-

ɝɞɌɓɚɎ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ ɍɚɗɨəɧɡ ɞɌɖɒɑ ɚɖɌɓɌ-

ɗɌɝɨ Ɏɧɤɑ, ɣɑɘ ɟ ɍɚɗɨəɧɡ ɝ ɐɜɟɏɔɘɔ ɝɟɍɞɔɛɌɘɔ 

ȼȽȲ. 

ȻɑɜɔəɑɎɜɌɗɨəɌɫ ɔəɎɌɓɔɫ, ɖɌɖ ɚɐɔə ɔɓ ɚɝ-

əɚɎəɧɡ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɜɑɢɔɐɔɎɌ ɔ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɫ ɚɛɟɡɚɗɔ Ɏ ɝɚɛɜɑɐɑɗɨəɧɑ ɌəɌɞɚɘɔɣɑ-

ɝɖɔɑ ɓɚəɧ, ɣɌɥɑ Ɏɝɑɏɚ əɌɍɗɪɐɌɗɌɝɨ ɟ Ɏɝɑɡ ɍɚɗɨ-

əɧɡ ɝ ɞɟɍɟɗɫɜəɧɘ ɝɟɍɞɔɛɚɘ Ɍɐɑəɚɖɔɝɞɚɓəɚɏɚ 

ȼȽȲ, ɛɜɔɣɑɘ ɟ ɐɎɚɔɡ ɔɓ əɔɡ ɚɞɘɑɣɑə ɜɑɢɔɐɔɎ 

ɚɛɟɡɚɗɔ ɝ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɘ ɜɚɝɞɚɘ ɣɑɜɑɓ 12 ɔ 

36 ɘɑɝ. ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɔ ɗɟɣɑɎɚɏɚ ɗɑɣɑ-

əɔɫ. 

ȶ ɘɚɘɑəɞɟ ɌəɌɗɔɓɌ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɚɞɐɌɗɑəəɧɑ ɘɑɞɌɝɞɌɓɧ ɎɧɫɎɗɑəɧ ɟ 9  

ɍɚɗɨəɧɡ (1/3) ɛɜɔ ɝɜɚɖɌɡ əɌɍɗɪɐɑəɔɫ ɚɞ 8 ɐɚ 

48 ɘɑɝ. (ɘɑɐɔɌəɌ ð 16 ɘɑɝ.) ɝ ɘɚɘɑəɞɌ ɚɖɚəɣɌ-

əɔɫ ɗɑɣɑəɔɫ. ȺɞɐɌɗɑəəɧɑ ɘɑɞɌɝɞɌɓɧ ɣɌɥɑ Ɏɝɑɏɚ 

ɚɞɘɑɣɌɗɔ Ɏ ɖɚɝɞɔ, ɏɚɗɚɎəɚɕ ɘɚɓɏ, ɗɑɏɖɔɑ ɔ ɗɔɘ-

ɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ (ɜɔɝ. 8 Ɍ, ɍ). ȴɓ əɔɡ 4 ɛɌɢɔɑə-

ɞɌ (ɝ Ɍɐɑəɚɖɔɝɞɚɓəɧɘ ɜɌɖɚɘ (3 ɍɚɗɨəɧɡ) ð ɍɌɓɌ-

ɗɚɐəɧɕ ɝɟɍɞɔɛ (2), ɞɟɍɟɗɫɜəɧɕ ɝɟɍɞɔɛ (1); ɛɑɜ-

Ɏɔɣəɚɕ ɌɐɑəɚɖɌɜɢɔəɚɘɚɕ (1 ɍɚɗɨəɚɕ)) ɛɚɏɔɍɗɔ 

ɚɞ ɘɑɞɌɝɞɌɓɚɎ (ɘɑɐɔɌəɌ əɌɍɗɪɐɑəɔɫ ð 22,5 

ɘɑɝ.). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȼȽȲ ɚɞəɚɝɫɞɝɫ ɖ ɜɑɐɖɚɕ ɏɜɟɛɛɑ ɚəɖɚɛɌɞɚ-

ɗɚɏɔɔ ɚɜɏɌəɌ ɓɜɑəɔɫ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, ɚɛɜɑɐɑɗɑ-

əɔɑ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ȼȽȲ Ɏ ɚɍɥɑɕ ɛɚɛɟɗɫɢɔɔ 

ɎɑɝɨɘɌ ɓɌɞɜɟɐəɔɞɑɗɨəɚ. ȭɚɗɨɤɔəɝɞɎɚ ɔɘɑɪ-

ɥɔɡɝɫ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɛɟɍɗɔɖɌɢɔɕ əɚɝɔɞ ɚɛɔɝɌ-

ɞɑɗɨəɧɕ ɡɌɜɌɖɞɑɜ ɑɐɔəɔɣəɧɡ əɌɍɗɪɐɑəɔɕ, ɗɔɍɚ 

ɗɔɞɑɜɌɞɟɜəɧɡ ɚɍɓɚɜɚɎ.  

Ȼɚ ɐɌəəɧɘ əɌɤɑɏɚ ɚɞɐɑɗɌ ɣɌɝɞɚɞɌ ȼȽȲ 

ɝɚɝɞɌɎɔɗɌ ɚɖɚɗɚ 1,2% ɚɞ Ɏɝɑɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ 

ɚɜɍɔɞɧ ɔ 5,5% ɚɞ Ɏɝɑɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚ-

ɗɑɕ ɚɜɍɔɞɧ, ɣɞɚ Ɏ ɢɑɗɚɘ ɝɚɏɗɌɝɟɑɞɝɫ ɝ ɐɌəəɧɘɔ, 

ɛɜɔɎɑɐɑəəɧɘɔ Ɏ ɗɔɞɑɜɌɞɟɜɑ [4, 5, 14]. ȴɓ Ɏɝɑɡ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɎɌɜɔɌəɞɚɎ ȼȽȲ Ɍɐɑəɚɖɔɝɞɚɓ-

əɧɕ ɜɌɖ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɧɘ ɛɜɚɫɎɗɑəɔ-

ɑɘ ɔ ɝɚɝɞɌɎɗɫɑɞ ɍɚɗɑɑ 70% ɚɞ Ɏɝɑɡ ɐɔɌɏəɚɝɞɔɜɟ-

ɑɘɧɡ ȼȽȲ (Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ĭ ɟ 15 ɔɓ 26 

ɍɚɗɨəɧɡ) [4, 5, 22, 28 - 30]. Ȼɚ əɌɍɗɪɐɑəɔɫɘ 

ɐɌɞɝɖɔɡ ɟɣɑəɧɡ ɣɌɝɞɚɞɌ Ɍɐɑəɚɖɔɝɞɚɓəɚɏɚ ȼȽȲ Ɏ 

ɛɚɛɟɗɫɢɔɔ ɝɚɝɞɌɎɗɫɑɞ ɛɜɔɘɑɜəɚ 0,1 ɝɗɟɣɌɕ əɌ 1 

ɘɗə. əɌɝɑɗɑəɔɫ Ɏ ɏɚɐ [7]. ȰɌəəɧɕ ɎɌɜɔɌəɞ ȼȽȲ 

ɝɚɝɞɌɎɗɫɑɞ 29% ɚɞ Ɏɝɑɡ ɩɛɔɞɑɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ 

ɝɗɑɓəɚɕ ɒɑɗɑɓɧ, 13,8% ɚɞ Ɏɝɑɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

ɚɛɟɡɚɗɑɕ ɝɗɑɓəɚɕ ɒɑɗɑɓɧ ɔ 1,6-5% ɚɞ Ɏɝɑɡ ɚɛɟ-

ɡɚɗɑɕ ɚɜɍɔɞɧ [14, 30 - 33].  

ȷɔɞɑɜɌɞɟɜəɧɑ ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ 

ɞɚɘ, ɣɞɚ ȼȽȲ ɛɚɜɌɒɌɑɞ Ɏ ɚɝəɚɎəɚɘ ɛɌɢɔɑəɞɚɎ 

ɘɚɗɚɐɚɏɚ ɞɜɟɐɚɝɛɚɝɚɍəɚɏɚ ɎɚɓɜɌɝɞɌ ɔ ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ ɒɑəɝɖɚɏɚ ɛɚɗɌ, ɣɞɚ ɞɌɖɒɑ ɔɘɑɗɚ ɚɞ-

ɜɌɒɑəɔɑ ɔ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ [14, 21]. 

ȰɔɌɏəɚɝɞɔɖɌ ȼȽȲ ɞɜɌɐɔɢɔɚəəɚ ɍɌɓɔɜɟɑɞ-

ɝɫ əɌ ɐɌəəɧɡ ɌəɌɘəɑɓɌ, ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ 

ɔ ɜɑɓɟɗɨɞɌɞɚɎ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, ɖɚɞɚɜɧɑ Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɛɚɓɎɚɗɫɪɞ 

ɛɜɑɐɛɚɗɚɒɔɞɨ ɓɗɚɖɌɣɑɝɞɎɑəəɧɕ ɡɌɜɌɖɞɑɜ ɛɚ-

ɜɌɒɑəɔɫ. ȺɐəɌɖɚ ɚɖɚəɣɌɞɑɗɨəɧɕ ɐɔɌɏəɚɓ ɟɝɞɌ-

əɌɎɗɔɎɌɑɞɝɫ ɞɚɗɨɖɚ ɛɚɝɗɑ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ. ȸɚɗɚɐɚɕ ɎɚɓɜɌɝɞ, ɍɧɝɞɜɚɑ əɌɜɌɝɞɌ- 
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ).                                                      

 

ȼɔɝ. 5 ɍ (Fig. 5 b).                                                      

 

ȼɔɝ. 5 Ɏ (Fig. 5 c ).                                                      

ȼɔɝ. 5.    ȼɑɢɔɐɔɎ ȼȽȲ Ɏ əɔɒəɑ-əɌɜɟɒəɚɘ ɔ Ɏɑɜɡəɑ-əɌɜɟɒəɚɘ ɚɞɐɑɗɌɡ ɚɜɍɔɞɧ ɣɑɜɑɓ 18 ɘɑɝɫɢɑɎ 

ɛɚɝɗɑ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ (ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɔ ɗɟɣɑɎɚɏɚ) ɗɑɣɑəɔɫ. 

Ɍ - ɠɚɞɚɏɜɌɠɔɫ. Ȯəɑɤəɔɕ Ɏɔɐ ɍɚɗɨəɚɕ (ɝɞɜɑɗɖɔ).  

ɍ -  ȸȽȶȾ ɚɜɍɔɞ.  

Ɏ - ɠɚɞɚɏɜɌɠɔɫ. ȸɌɖɜɚɛɜɑɛɌɜɌɞ.  

Fig. 5.    The recurrence of lacrimal gland cancer in inferior -external and superior -external orbital regions 

in 18 months after combined treatment (surgical and radiation therapy).  

a - foto. General appearance of a patient  (arrows ).  

b -  MSCT, orbit region.  

c - foto. Gross specimen.  

 

ȼɔɝ. 6 (Fig. 6).                                                      

ȼɔɝ. 6.   ȶȾ ɚɜɍɔɞ, ɌɖɝɔɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȭɚɗɨəɚɕ ȼȽȲ ɣɑɜɑɓ 20 ɘɑɝ. ɛɚɝɗɑ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɗɑ-

ɣɑəɔɫ (ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɔ ɗɟɣɑɎɚɏɚ). Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɜɑɢɔɐɔɎ 

ɚɛɟɡɚɗɔ ɝ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɘ ɜɚɝɞɚɘ. 

Fig. 6. MSCT, orbit  region , axial  reconstruction . 

A patient with lacrimal gland cancer in 20 months after 

combin ed treatment (surgical and radiation therapy). The 

recurrence of lacrimal gland cancer with intracranial 

growth.  

ȾɌɍɗɔɢɌ ʈ 2.   ȯɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɝɟɍɞɔɛɧ Ɍɐɑəɚɖɔɝɞɚɓəɚɏɚ ȼȽȲ. 

ʉʫʙʪʠʧʳ  

ʘʜʝʥʦʢʠʩʪʦʟʥʦʛʦ 

ʈʉɾ 

ʃʦʢʘʣʴʥʳʡ/ʨʝʛʠʦʥʘʣʴʥʳʡ 

ʨʝʮʠʜʠʚ, ʩʨʦʢʠ ʧʦʩʣʝ  

ʦʧʝʨʘʮʠʠ, 
ʝʩ. 

ʇʝʨʠʥʝʚʨʘʣʴʥʘʷ 

ʠʥʚʘʟʠʷ 

ʆʪʜʘʣʝʥʥʳʝ 

ʤʝʪʘʩʪʘʟʳ 

ɹʘʟʘʣʦʠʜʥʳʡ 

(n=6) 

ʋ ʚʩʝʭ ʙʦʣʴʥʳʭ 

(3-12 ʤʝʩ) 
0 4 

ʂʨʠʙʨʠʬʦʨʤʥʳʡ 

(n=6) 

ʋ 3 ʠʟ 6 ʙʦʣʴʥʳʭ 

(26-36 ʤʝʩ) 
2 2 

ʊʫʙʫʣʷʨʥʳʡ 

(n=3) 

ʋ 2 ʠʟ 3 ʙʦʣʴʥʳʭ 

(12 ʠ 36 ʤʝʩ) 
3 1 
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əɔɑ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ, ɍɚɗɔ Ɏ ɚɜɍɔɞɑ 

ð ɛɜɔɓəɌɖɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɛɚɜɌ-

ɒɑəɔɫ [11, 22, 34, 35]. ȭɚɗɨ Ɏ ɚɜɍɔɞɑ ɚɍɟɝɗɚɎɗɑ-

əɌ ɚɝɚɍɑəəɚɝɞɫɘɔ ɜɚɝɞɌ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟ-

ɡɚɗɔ, Ɍ ɔɘɑəəɚ ð ɜɌəəɑɕ ɛɑɜɔəɑɎɜɌɗɨəɚɕ ɔəɎɌ-

ɓɔɑɕ ɔ ɔəɠɔɗɨɞɜɌɢɔɑɕ ɩɖɝɞɜɌɚɖɟɗɫɜəɧɡ ɘɧɤɢ 

[17, 22, 36]. Ȼɚ əɌɍɗɪɐɑəɔɪ von Holsten ɔ ɝɚ-

ɌɎɞ. ɟ 80% ɍɚɗɨəɧɡ ɍɚɗɨ Ɏ ɚɜɍɔɞɑ ɍɧɗɌ ɛɑɜɎɧɘ 

ɛɜɔɓəɌɖɚɘ ɘɌəɔɠɑɝɞɌɢɔɔ ȼȽȲ [9, 10]. 

ȴəɝɞɜɟɘɑəɞɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ, Ɏ ɣɌɝɞəɚ-

ɝɞɔ ȶȾ ɔ ȸȼȾ, əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧ ɐɗɫ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɜɑɐɛɚɗɚɒɑəɔɫ ɐɔɌɏəɚɓɌ 

ȼȽȲ. Ⱥɝɚɍɑəəɚɝɞɨɪ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ 

ɝɗɑɓəɚɕ ɒɑɗɑɓɧ Ɏ ɚɞɗɔɣɔɑ ɚɞ ɐɚɍɜɚɖɌɣɑɝɞɎɑə-

əɧɡ ɛɜɚɢɑɝɝɚɎ ɫɎɗɫɑɞɝɫ əɑɣɑɞɖɚɝɞɨ ɔ əɑɜɚɎ-

əɚɝɞɨ ɖɚəɞɟɜɚɎ ɚɛɟɡɚɗɔ, ɩɜɚɓɔɫ ɛɜɔɗɑɒɌɥɑɕ 

ɖɚɝɞɔ ɔ əɌɗɔɣɔɑ ɖɌɗɨɢɔɠɔɖɌɞɚɎ Ɏ ɚɛɟɡɚɗɑɎɚɕ 

ɞɖɌəɔ, ɖɚɞɚɜɧɑ ɣɌɥɑ ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɜɔ ȼȽȲ, 

ɣɑɘ ɛɜɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɫɡ [28, 37 - 

39]. ȽɣɔɞɌɑɞɝɫ, ɣɞɚ ȸȼȾ ɔɘɑɑɞ əɑɖɚɞɚɜɧɑ ɛɜɑ-

ɔɘɟɥɑɝɞɎɌ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɛɑɜɔəɑɎɜɌɗɨəɚɕ 

ɔəɎɌɓɔɔ, ɚɝɚɍɑəəɚ ɟ ɍɚɗɨəɧɡ ɝ Ɍɐɑəɚɖɔɝɞɚɓəɧɘ 

ɎɌɜɔɌəɞɚɘ ȼȽȲ [39]. ȹɑɚɍɡɚɐɔɘɚ ɞɌɖɒɑ ɚɞɘɑ-

ɞɔɞɨ, ɣɞɚ əɌ əɌɣɌɗɨəɧɡ ɩɞɌɛɌɡ ɜɌɓɎɔɞɔɫ ȼȽȲ 

əɑ ɝɟɥɑɝɞɎɟɑɞ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ȶȾ ɔ ȸȼ-

ɛɜɔɓəɌɖɚɎ, ɣɞɚ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɓɌɞɜɟɐəɫɑɞ ɜɌə-

əɑɑ ɎɧɫɎɗɑəɔɑ ȼȽȲ. Ȼɚɝɗɑɐəɑɑ ɛɜɔɎɚɐɔɞ ɖ 

ɟɝɞɌəɚɎɖɑ ɚɤɔɍɚɣəɚɏɚ ɐɔɌɏəɚɓɌ, ɣɌɥɑ Ɏɝɑɏɚ ɐɌ-

ɖɜɔɚɌɐɑəɔɞɌ, ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, əɑɛɜɌɎɔɗɨəɚɘɟ 

ɔ əɑɝɎɚɑɎɜɑɘɑəəɚɘɟ ɗɑɣɑəɔɪ. ȶɚɘɛɗɑɖɝ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɌɖɒɑ ɔəɠɚɜ-

ɘɌɞɔɎɑə ɖɌɖ ɐɗɫ ɛɜɑɐɛɚɗɚɒɑəɔɫ ɓɗɚɖɌɣɑɝɞɎɑə-

əɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɝɗɑɓəɚɕ ɒɑɗɑɓɑ, ɞɌɖ ɔ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɝɚɝɞɚɫəɔɫ ɚɖɜɟɒɌɪɥɔɡ ɘɫɏɖɔɡ ɞɖɌəɑɕ 

ɚɜɍɔɞɧ ɔ ɏɗɌɓɌ. ȻɜɔɘɑɣɌɞɑɗɨəɚ ɞɚ, ɣɞɚ ɘɑɞɚɐɔ-

ɖɌ əɑ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɖɚɝɞəɧɡ 

ɝɞɑəɚɖ ɚɜɍɔɞɧ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, ɐɚɗɒəɌ ɛɜɔɘɑ-

əɫɞɨɝɫ Ɏ ɖɚɘɛɗɑɖɝɑ ɝ ɖɚɘɛɨɪɞɑɜəɚ-

ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɚɕ ɚɜɍɔɞ.  

ȾɌɖɞɔɖɌ Ɏɑɐɑəɔɫ ɍɚɗɨəɧɡ ɝ ȼȽȲ ɫɎɗɫɑɞɝɫ 

əɌɔɍɚɗɑɑ ɐɔɝɖɟɞɌɍɑɗɨəɧɘ Ɏɚɛɜɚɝɚɘ, ɚɝəɚɎəɌɫ 

ɛɜɚɍɗɑɘɌ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɚɞɝɟɞɝɞɎɔɔ əɌ ɝɑɏɚ-

ɐəɫɤəɔɕ ɐɑəɨ ɞɌɜɏɑɞəɚɏɚ ɡɔɘɔɚɞɑɜɌɛɑɎɞɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ ɔ ɞɚɗɑɜɌəɞəɚɝɞɔ ȼȽȲ ɖ ɗɟɣɑɎɧɘ 

ɘɑɞɚɐɌɘ ɗɑɣɑəɔɫ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɍɚɗɨɤɔəɝɞɎɚ 

ɚɠɞɌɗɨɘɚɚəɖɚɗɚɏɚɎ ɝɡɚɐɔɞɝɫ Ɏɚ ɘəɑəɔɔ, ɣɞɚ 

ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ Ɏ 

ɝɡɑɘɑ Ɏɑɐɑəɔɫ ɍɚɗɨəɧɡ ɝ ȼȽȲ [10, 26], ɡɚɞɫ ɔ Ɏ 

ɩɞɚɘ ɛɚɗɚɒɑəɔɔ ɎɚɓəɔɖɌɪɞ ɜɌɓəɚɏɗɌɝɔɫ. ȱɝɞɨ 

ɘəɑəɔɑ, ɣɞɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɛɜɔ ȼȽȲ 

ɐɚɗɒəɚ ɛɚɐɜɌɓɟɘɑɎɌɞɨ ɞɚɗɨɖɚ ɩɖɓɑəɞɑɜɌɢɔɪ 

ɚɜɍɔɞɧ ɝ/ɍɑɓ ɟɐɌɗɑəɔɑɘ ɛɚɜɌɒɑəəɚɕ ɚɛɟɡɚɗɨɪ 

ɖɚɝɞɔ, ɘɚɞɔɎɔɜɟɫ ɞɑɘ, ɣɞɚ ɜɌɐɔɖɌɗɨəɌɫ ɩɖɝɢɔ-

ɓɔɫ ɚɛɟɡɚɗɔ əɑ ɎɚɓɘɚɒəɌ ɔɓ-ɓɌ ɔəɠɔɗɨɞɜɌɢɔ-

ɚəəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɑɑ ɜɚɝɞɌ [40]. Ȯ ɞɚɒɑ Ɏɜɑɘɫ 

ɔɘɑɪɞɝɫ ɐɌəəɧɑ, ɣɞɚ ɛɜɚɎɑɐɑəɔɑ ɩɖɓɑəɞɑɜɌɢɔɔ 

ɚɜɍɔɞɧ ɛɜɔ ȼȽȲ əɑ ɝəɔɒɌɑɞ ɜɔɝɖ ɘɑɞɌɝɞɌɓɔɜɚ-

ɎɌəɔɫ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, əɑ ɟɎɑɗɔɣɔɎɌɑɞ Ɏɧ-

ɒɔɎɌɑɘɚɝɞɨ ɍɚɗɨəɧɡ ȼȽȲ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, əɑɖɚ-

ɞɚɜɧɑ ɌɎɞɚɜɧ ɝɚɘəɑɎɌɪɞɝɫ Ɏ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ 

ɛɜɚɎɑɐɑəɔɫ ɝɞɚɗɨ ɖɌɗɑɣɌɥɑɕ ɔ ɔəɎɌɗɔɐɔɓɔɜɟ-

ɪɥɑɕ ɚɛɑɜɌɢɔɔ [24, 26]. 

ȰɔɝɖɟɞɌɍɑɗɨəɧɘ ɚɝɞɌɑɞɝɫ ɔ Ɏɚɛɜɚɝ ɚ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɚɍɗɟɣɑəɔɫ ɚɜɍɔɞɧ ɛɚɝɗɑ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɟɣɔɞɧɎɌɫ Ɏɧɝɚɖɟɪ ɞɚɗɑ-

ɜɌəɞəɚɝɞɨ ȼȽȲ ɖ ɔɚəɔɓɔɜɟɪɥɑɘɟ ɔɓɗɟɣɑəɔɪ. 

ȽɟɥɑɝɞɎɟɑɞ ɞɌɖɒɑ ɘəɑəɔɑ, ɣɞɚ ɘɌɗɧɑ ɔ ɗɚɖɌɗɨ-

əɧɑ ɠɚɜɘɧ ɜɌɖɌ əɑ ɞɜɑɍɟɪɞ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚ-

ɏɚ ɚɍɗɟɣɑəɔɫ, ɚɐəɌɖɚ ɍɚɗɨɤɔəɝɞɎɚ ɟɣɑəɧɡ ɛɜɔ-

ɐɑɜɒɔɎɌɑɞɝɫ ɘəɑəɔɫ, ɣɞɚ ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ ɫɎ-

ɗɫɑɞɝɫ ɚɍɫɓɌɞɑɗɨəɧɘ Ɏ ɝɡɑɘɑ Ɏɑɐɑəɔɫ ɍɚɗɨəɧɡ ɝ 

ȼȽȲ. ȻɚɖɌɓɌəɚ, ɣɞɚ ɜɔɝɖ ɗɚɖɌɗɨəɚɏɚ ɜɑɢɔɐɔɎɌ 

ɚɛɟɡɚɗɔ ɟ ɍɚɗɨəɧɡ, əɑ ɛɚɗɟɣɔɎɤɔɡ ɜɌɐɔɚɚɍɗɟ-

ɣɑəɔɑ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ, ɚɖɌɓɌɗɝɫ Ɏ 3 ɜɌɓɌ Ɏɧɤɑ, 

ɣɑɘ ɟ ɍɚɗɨəɧɡ, ɛɚɐɎɑɜɏɤɔɡɝɫ ɚɍɗɟɣɑəɔɪ (61% 

ɛɜɚɞɔɎ 20%) [41]. ȾɜɌɐɔɢɔɚəəɚ ɛɜɔɘɑəɫɑɞɝɫ 

ɐɔɝɞɌəɢɔɚəəɌɫ ɏɌɘɘɌ-ɞɑɜɌɛɔɫ, əɚ Ɏ ɗɔɞɑɜɌɞɟɜɑ 

ɔɘɑɪɞɝɫ ɝɎɑɐɑəɔɫ ɚɍ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɔ ɐɜɟɏɔɡ 

ɔɝɞɚɣəɔɖɚɎ ɐɗɫ ɚɍɗɟɣɑəɔɫ ɚɜɍɔɞɧ. Ƚɜɑɐɔ əɔɡ 

ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ əɑɕɞɜɚəəɚɑ ɚɍɗɟɣɑəɔɑ, ɛɜɚɞɚ-

əɚɞɑɜɌɛɔɪ, ɍɜɌɡɔɞɑɜɌɛɔɪ, ɚɍɗɟɣɑəɔɑ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ɖɌɜɍɚəɚɎɧɡ ɔɚəɚɎ, Ɍ ɞɌɖɒɑ ɛɑɜɎɧɑ 

ɜɑɓɟɗɨɞɌɞɧ ɝ ɛɜɔɘɑəɑəɔɑɘ ɞɜɑɡɘɑɜəɚɕ ɖɚə-

ɠɚɜɘəɚɕ ɜɌɐɔɚɞɑɜɌɛɔɔ (3D-CRT) [2, 42 - 49]. 

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɌɎɞɚɜɧ ɐɌəəɧɡ ɜɌɍɚɞ ɐɑ-

ɘɚəɝɞɜɔɜɟɪɞ Ɏɧɝɚɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɔɘɑ-

əɑəɔɫ ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɘɑɞɚɐɚɎ ɚɍɗɟɣɑəɔɫ Ɏ 

ɝɡɑɘɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ ȼȽȲ, əɌ ɝɑɏɚ-

ɐəɫɤəɔɕ ɐɑəɨ ɚəɔ əɑ əɌɤɗɔ ɤɔɜɚɖɚɏɚ ɛɜɔɘɑ-

əɑəɔɫ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. 

Ⱥɛɜɑɐɑɗɑəəɧɑ əɌɐɑɒɐɧ ɘɚɏɟɞ ɍɧɞɨ Ɏɚɓ-

ɗɚɒɑəɧ əɌ ɚɍɟɣɑəɔɑ ɔ ɝ ɛɚɘɚɥɨɪ ɖɔɍɑɜ-əɚɒɌ, 

ɛɜɔ ɖɚɞɚɜɚɘ ɝɚɓɐɌɪɞɝɫ ɟɝɗɚɎɔɫ ɐɗɫ ɛɚɎɧɤɑəɔɫ 

ɚɣɌɏɚɎɚɕ ɐɚɓɧ ɔɓɗɟɣɑəɔɫ ɍɑɓ ɛɑɜɑɚɍɗɟɣɑəɔɫ 

ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ. ȶ ɝɚɒɌɗɑəɔɪ, ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɚɏɜɌəɔɣɔɎɌɑɞɝɫ əɑɐɚ-

ɝɞɌɞɚɣəɧɘ ɣɔɝɗɚɘ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɡ ɟɝɞɌəɚɎɚɖ 

Ɏ ȼɚɝɝɔɔ, ɚɞɝɟɞɝɞɎɔɑɘ ɟ ɘɑɐɛɑɜɝɚəɌɗɌ ɐɚɗɒəɚɏɚ 

ɚɛɧɞɌ ɚɍɗɟɣɑəɔɫ ɚɜɍɔɞɌɗɨəɚɕ ɓɚəɧ, Ɍ ɞɌɖɒɑ 

ɐɚɜɚɏɚɎɔɓəɚɕ ɘɑɞɚɐɔɖɔ. ȶɜɚɘɑ ɞɚɏɚ, ɏɔɛɚɞɑɞɔ-

ɣɑɝɖɔ ɘɚɒɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨɝɫ ɔ Ɏɚɓɘɚɒəɚɝɞɨ 

ɛɜɚɎɑɐɑəɔɫ ɐɚɚɛɑɜɌɢɔɚəəɚɏɚ ɚɍɗɟɣɑəɔɫ ɚɛɟɡɚ-

ɗɔ, ɖɚɞɚɜɌɫ əɌɤɗɌ ɛɜɔɘɑəɑəɔɑ ɛɜɔ ɗɑɣɑəɔɔ ɜɫ-

ɐɌ ɐɜɟɏɔɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɛɜɚɢɑɝɝɚɎ. 

ȿɣɔɞɧɎɌɫ ɞɚɞ ɠɌɖɞ, ɣɞɚ ɜɑɢɔɐɔɎɧ ȼȽȲ 

ɜɌɓɎɔɎɌɗɔɝɨ əɑ ɞɚɗɨɖɚ Ɏ ɓɚəɑ ɗɚɖɌɗɔɓɌɢɔɔ ɝɗɑɓ-

əɚɕ ɒɑɗɑɓɧ, əɚ ɔ Ɏ ɐɜɟɏɔɡ ɚɞɐɑɗɌɡ ɚɜɍɔɞɧ, Ɏ 

ɣɌɝɞəɚɝɞɔ ɔ Ɏ əɔɒəɔɡ ɔ Ɏɚ Ɏəɟɞɜɑəəɔɡ ɑɑ ɚɞɐɑ-

ɗɌɡ, ɞɚ əɑɚɍɡɚɐɔɘɚ ɜɌɝɝɘɚɞɜɑɞɨ Ɏɚɓɘɚɒəɚɝɞɨ 

əɌɜɟɒəɚɏɚ ɚɍɗɟɣɑəɔɫ ɔ ɐɜɟɏɔɡ ɑɑ ɚɞɐɑɗɚɎ ɐɗɫ 

ɟɘɑəɨɤɑəɔɫ ɜɔɝɖɌ ɗɚɖɌɗɨəɚɏɚ ɜɑɢɔɐɔɎɌ. ȶɜɚɘɑ 

ɞɚɏɚ, əɑɚɍɡɚɐɔɘɚ ɞɌɖɒɑ ɜɌɝɝɘɌɞɜɔɎɌɞɨ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɚɍɗɟɣɑəɔɫ ɚɝəɚɎɌəɔɫ ɘɚɓɏɌ ɔɓ-ɓɌ Ɏɧ-

ɝɚɖɚɏɚ ɜɔɝɖɌ ɔəɞɜɌɖɜɌəɔɌɗɨəɚɏɚ ɜɚɝɞɌ ɜɌɖɌ, 

ɚɝɚɍɑəəɚ ɟ ɍɚɗɨəɧɡ ɝ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ ɛɚɐ-

ɞɎɑɜɒɐɑəəɧɘɔ ɐɌəəɧɘɔ ɛɑɜɔəɑɎɜɌɗɨəɚɕ ɔəɎɌ-

ɓɔɔ ɚɛɟɡɚɗɔ.  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɌɖɞɔɎəɚ ɚɍɝɟɒɐɌɑɞɝɫ 

Ɏɚɛɜɚɝ ɚ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɡɔ-

ɘɔɚɞɑɜɌɛɔɔ  Ɏ ɝɡɑɘɑ ɗɑɣɑəɔɫ  ɍɚɗɨəɧɡ  ȼȽȲ. Ȯ  
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əɌɤɑɕ ɝɞɜɌəɑ ɛɜɔɘɑəɫɑɞɝɫ ɌɐɦɪɎɌəɞəɌɫ ɡɔ-

ɘɔɚɞɑɜɌɛɔɫ ɟ ɍɚɗɨəɧɡ ɝ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ɎɌ-

ɜɔɌəɞɚɘ ȼȽȲ ɔɗɔ ɖɌɖ ɛɌɗɗɔɌɞɔɎəɚɑ ɗɑɣɑəɔɑ 

ɛɜɔ ɏɑəɑɜɌɗɔɓɚɎɌəəɧɡ ɠɚɜɘɌɡ ɜɌɖɌ. Ƚ ɟɣɑɞɚɘ 

əɑɍɚɗɨɤɚɏɚ ɣɔɝɗɌ əɌɍɗɪɐɑəɔɕ, ɩɠɠɑɖɞɔɎəɚɝɞɨ 

ɌɐɦɪɎɌəɞəɚɕ ɁȾ ɛɜɔ ȼȽȲ əɑ ɐɚɖɌɓɌəɌ, ɚɐəɌɖɚ 

ɔɘɑɪɞɝɫ ɐɌəəɧɑ, ɣɞɚ ɌɐɦɪɎɌəɞəɌɫ ɁȾ əɑ ɛɜɚ-

ɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɚɛɜɑɐɑɗɑəəɧɡ ɛɜɑɔɘɟɥɑɝɞɎ 

ɛɜɔ ɐɜɟɏɔɡ ɜɌɖɌɡ ɏɚɗɚɎɧ ɔ ɤɑɔ [50]. Ȯ 1998 ɏɚ-

ɐɟ Meldrum ɍɧɗɌ ɛɜɑɐɗɚɒɑəɌ ɝɡɑɘɌ əɑɚɌɐɦ-

ɪɎɌəɞəɚɕ ɔəɞɜɌɌɜɞɑɜɔɌɗɨəɚɕ ɡɔɘɔɚɞɑɜɌɛɔɔ ɟ 

ɍɚɗɨəɧɡ ȼȽȲ ɐɚ əɌɣɌɗɌ ɛɜɚɎɑɐɑəɔɫ ɖɌɖɚɏɚ-

ɗɔɍɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɖɚɞɚɜɌɫ Ɏ ɜɫɐɑ 

ɟɣɜɑɒɐɑəɔɕ ɌɖɞɔɎəɚ ɛɜɔɘɑəɫɑɞɝɫ [30, 51, 52]. 

ȴɘɑɪɞɝɫ ɐɌəəɧɑ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ ɔəɞɜɌɌɜɞɑ-

ɜɔɌɗɨəɚɕ ɡɔɘɔɚɞɑɜɌɛɔɔ Ɏ ɝɡɑɘɑ Ɏɑɐɑəɔɫ ɍɚɗɨ-

əɧɡ ȼȽȲ ɛɚɓɎɚɗɫɑɞ ɛɚɎɧɝɔɞɨ ɚɍɥɟɪ ɔ ɍɑɓɜɑ-

ɢɔɐɔɎəɟɪ ɎɧɒɔɎɌɑɘɚɝɞɨ [52, 53]. 

ȯɔɝɞɚɗɚɏɔɣɑɝɖɔɕ ɎɌɜɔɌəɞ ȼȽȲ ɫɎɗɫɑɞɝɫ 

ɚɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɠɌɖɞɚɜɚɎ, Ɏɗɔɫɪɥɔɡ əɌ ɞɑ-

ɣɑəɔɑ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ. ȹɌɛɜɔɘɑɜ, 5-

ɗɑɞəɫɫ ɎɧɒɔɎɌɑɘɚɝɞɨ ɛɜɔ Ɍɐɑəɚɖɔɝɞɚɓəɚɘ ɜɌɖɑ 

ɝɚɝɞɌɎɗɫɑɞ ɛɜɔɘɑɜəɚ 50%, Ɍ 10-ɗɑɞəɫɫ ĭ Ɏɝɑɏɚ 

20% [22, 24, 37]. ȴɓ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəəɧɡ əɌɘɔ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɎɌɜɔɌəɞɚɎ ȼȽȲ əɌɔɍɚɗɑɑ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɑ ɞɑɣɑəɔɑ ɔɘɑɗɔ ɟ ɍɚɗɨəɧɡ  

ɜɌɖɚɘ Ɏ ɛɗɑɚɘɚɜɠəɚɕ Ɍɐɑəɚɘɑ (3 ɍɚɗɨəɧɡ).  

ȶɜɚɘɑ ɞɚɏɚ, ɖɌɖ ɛɚɖɌɓɌɗɔ əɌɤɔ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, ɚɛɜɑɐɑɗɑəɔɑ ɝɟɍɞɔɛɚɎ Ɍɐɑəɚɖɔɝɞɚɓəɚɏɚ 

ȼȽȲ ɞɌɖɒɑ ɘɚɒɑɞ ɔɘɑɞɨ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɑ ɓəɌ-

ɣɑəɔɑ. ȾɌɖ, ɛɚ əɌɤɔɘ ɐɌəəɧɘ ɍɌɓɌɗɚɔɐəɧɕ 

ɝɟɍɞɔɛ (ɟ 6 ɔɓ 15 ɍɚɗɨəɧɡ ɝ Ɍɐɑəɚɖɔɝɞɚɓəɧɘ 

ȼȽȲ) ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɝɫ əɌɔɡɟɐɤɔɘ ɞɑɣɑəɔɑɘ ð 

ɜɌəəɔɘɔ ɝɜɚɖɌɘɔ ɜɑɢɔɐɔɎɌ ɛɚɝɗɑ ɖɚɘɍɔəɔɜɚ-

ɎɌəəɚɏɚ ɗɑɣɑəɔɫ (ɚɜɍɔɞɚɞɚɘɔɫ ɝ ɛɚɝɗɑɐɟɪɥɑɕ 

ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɑɕ) ɔ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɑɘ (ɝɘ. 

ɞɌɍɗ. ʈ3). ȹɌɤɔ ɜɑɓɟɗɨɞɌɞɧ ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɐɌə-

əɧɘɔ ɜɫɐɌ ɌɎɞɚɜɚɎ, ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞ əɑɚɍɡɚ-

ɐɔɘɚɝɞɨ ɐɑɞɌɗɨəɚɏɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɟɍɝɞɜɌɞɌ [14, 21, 41, 54 - 57].  

Ȼɚɘɔɘɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɞɔɛɌ ɚɛɟɡɚɗɔ, 

ɎɌɒəɧɘ ɠɌɖɞɚɜɚɘ Ɏ ɚɛɟɡɚɗɑɎɚɕ ɛɜɚɏɜɑɝɝɔɔ ɫɎ-

ɗɫɑɞɝɫ ɛɑɜɔəɑɎɜɌɗɨəɌɫ ɔəɎɌɓɔɫ, ɖɚɞɚɜɌɫ ɣɌɝɞɚ 

Ɍɝɝɚɢɔɔɜɟɑɞɝɫ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɗɚɖɌɗɨəɚɏɚ ɔ 

ɜɑɏɔɚəɌɗɨəɚɏɚ ɜɑɢɔɐɔɎɌ (ɣɌɥɑ Ɏɝɑɏɚ Ɏ ɏɚɗɚɎəɚɕ 

ɘɚɓɏ) ɔ ɐɔɝɞɌəɞəɧɡ ɘɑɞɌɝɞɌɓɚɎ [41]. ȶɜɚɘɑ ɞɚɏɚ, 

ɛɜɚɏəɚɓ ɛɜɔ ȼȽȲ ɓɌɎɔɝɔɞ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɚɞ 

ɜɌɓɘɑɜɚɎ ɚɛɟɡɚɗɔ, ɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ Ɏ ɚɜ-

ɍɔɞɑ ɔ ɔəɠɔɗɨɞɜɌɢɔɔ ɚɖɜɟɒɌɪɥɔɡ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɔ ɛɜɔɗɑɒɌɥɔɡ ɖɚɝɞɑɕ. Ȼɚ ɐɌəəɧɘ 

Ahmad S. ɔ ɝɚɌɎɞ. ɍɚɗɨəɧɑ ɝ ɚɛɟɡɚɗɫɘɔ Ɏ ɝɞɌ-

ɐɔɔ T3 ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɓəɌɣɔɘɚ ɡɟɐɤɔɕ Ɏɔ-

ɞɌɗɨəɧɕ ɛɜɚɏəɚɓ, ɣɑɘ ɍɚɗɨəɧɑ ɝ ɚɛɟɡɚɗɫɘɔ ɝɞɌ-

ɐɔɔ T1 ɔ T2 [41].  

ȹɑɚɍɡɚɐɔɘɚ ɞɌɖɒɑ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɟ ɐɎɚɔɡ 

ɐɑɞɑɕ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɛɜɔ ɝɜɚɖɌɡ əɌɍɗɪ-

ɐɑəɔɫ 24 ɘɑɝɫɢɑɎ ɚɞɝɟɞɝɞɎɟɪɞ ɛɜɔɓəɌɖɔ ɗɚ-

ɖɌɗɨəɚɏɚ ɜɑɢɔɐɔɎɌ ɔ ɏɑəɑɜɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɑɎɚ-

ɏɚ ɛɜɚɢɑɝɝɌ, ɣɞɚ, Ɏɚɓɘɚɒəɚ, ɚɍɟɝɗɚɎɗɑəɚ ɍɚɗɑɑ 

əɔɓɖɚɕ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɨɪ ȼȽȲ ɟ 

ɐɑɞɑɕ ɔ ɛɚɐɜɚɝɞɖɚɎ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɍɚɗɑɑ 

Ɏɧɝɚɖɚɕ ɔɡ ɎɧɒɔɎɌɑɘɚɝɞɨɪ [21]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɔɘɑɪɞɝɫ ɛɟɍɗɔɖɌɢɔɔ ɚ 

ɎɧɫɎɗɑəɔɔ ɜɫɐɌ ɏɑəɑɞɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ ɛɜɔ 

Ɍɐɑəɚɖɔɝɞɚɓəɚɘ ɜɌɖɑ ɐɜɟɏɔɡ ɗɚɖɌɗɔɓɌɢɔɕ ɞɌ-

ɖɔɑ, ɖɌɖ ɛɚɞɑɜɫ ɏɑɞɑɜɚɓɔɏɚɞəɚɝɞɔ Ɏ 6p, 12q ɔ 

17q ɛɌɜɌɡ ɡɜɚɘɚɝɚɘ, ɟɐɎɚɑəɔɑ 17q, 8qɔ 11q. 

ȭɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɚɞɑɜɫ ɏɑɞɑɜɚɓɔɏɚɞəɚɝɞɔ Ɏ 

ɗɚɖɟɝɌɡ 1p32-p36 ɔ 6q23-q27 ɛɜɔ Ɍɐɑəɚɖɔɝɞɚɓ-

əɚɘ ɎɌɜɔɌəɞɑ ɜɌɖɌ Ɍɝɝɚɢɔɔɜɟɑɞɝɫ ɝ ɛɗɚɡɔɘ Ɏɔ-

ɞɌɗɨəɧɘ ɛɜɚɏəɚɓɚɘ [58, 59]. Ƚɡɚɒɔɑ ɘɚɗɑɖɟɗɫɜ-

əɚ-ɏɑəɑɞɔɣɑɝɖɔɑ əɌɜɟɤɑəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɔ 
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ȼɔɝ. 7 ɍ (Fig. 7 Ɏ).                                                      
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ȼɔɝ. 7.   ȸɔɖɜɚɛɜɑɛɌɜɌɞɧ. ȯɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɝɟɍɞɔɛɧ Ɍɐɑəɚɖɔɝɞɚɓəɚɏɚ ȼȽȲ. 

Ɍ - ɍɌɓɌɗɚɔɐəɧɕ ɝɟɍɞɔɛ. 

ɍ -  ɖɜɔɜɔɍɜɔɠɚɜɘəɧɕ ɝɟɍɞɔɛ. 

Ɏ - ɞɟɍɟɗɫɜəɧɕ ɝɟɍɞɔɛ. 

Fig. 7.   Microsection. Histological subtypes of ade nocystic lacrimal gland cancer.  

a - basaloid subtype.  

b -  cribriform subtype.  

c - tubular subtype.  
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ɛɜɔ ɜɌɖɑ ɝɗɪəəɚɕ ɒɑɗɑɓɧ [58]. Ȯɚɓɘɚɒəɚ, ɣɞɚ 

ɐɌɗɨəɑɕɤɑɑ ɔɓɟɣɑəɔɑ ɘɚɗɑɖɟɗɫɜəɚ-

ɏɑəɑɞɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ ɛɜɔ ȼȽȲ ɘɚɒɑɞ ɛɚ-

ɝɗɟɒɔɞɨ ɞɚɗɣɖɚɘ ɐɗɫ ɜɌɓɜɌɍɚɞɖɔ ɞɌɜɏɑɞəɚɕ ɞɑ-

ɜɌɛɔɔ ɍɚɗɨəɧɡ ɐɌəəɚɏɚ ɛɜɚɠɔɗɫ [30]. 

ȹɌ ɚɝəɚɎɌəɔɔ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɚ-

ɒɑɘ ɝɐɑɗɌɞɨ ɝɗɑɐɟɪɥɔɑ ɎɧɎɚɐɧ. 

ȮɧɎɚɐɧ: 

1.  ɃɌɝɞɚɞɌ ȼȽȲ ɛɚ ɐɌəəɧɘ ɚɞɐɑɗɌ ɚɠ-

ɞɌɗɨɘɚɚəɖɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ ɝɚɝɞɌɎɔɗɌ 1,2% 

ɝɜɑɐɔ Ɏɝɑɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɚɜɍɔɞɧ ɔ 5,5% 

ɝɜɑɐɔ Ɏɝɑɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɚɜɍɔɞɧ. 

2.  ȷɟɣɑɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɓɎɚ-

ɗɫɪɞ ɝɟɐɔɞɨ ɚ ɜɌɓɘɑɜɌɡ, ɝɞɜɟɖɞɟɜɑ ɔ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɚɜɍɔ-

ɞɑ ɔ ɫɎɗɫɪɞɝɫ Ɏɑɐɟɥɔɘɔ Ɏ ɝɡɑɘɑ ɐɔɌɏəɚɝɞɔɖɔ 

ȼȽȲ.  

3.  ȹɑɝɘɚɞɜɫ əɌ ɛɜɔɘɑəɑəɔɑ ɖɚɘɍɔəɔɜɚ-

ɎɌəəɧɡ ɘɑɞɚɐɚɎ, ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ ȼȽȲ 

ɚɝɞɌɑɞɝɫ əɔɓɖɚɕ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɗɚɖɌɗɨəɚɏɚ 

ɔ ɜɑɏɔɚəɌɗɨəɚɏɚ ɜɑɢɔɐɔɎɔɜɚɎɌəɔɫ. 

4.  ȹɑɚɍɡɚɐɔɘ ɘɟɗɨɞɔɐɔɝɢɔɛɗɔəɌɜəɧɕ 

ɛɚɐɡɚɐ ɖ Ɏɑɐɑəɔɪ ɍɚɗɨəɧɡ ɝ ȼȽȲ, ɝɚɏɗɌɝɚɎɌə-

əɚɝɞɨ ɐɑɕɝɞɎɔɕ ɎɜɌɣɑɕ ɜɌɓəɧɡ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ 

ð ɚɠɞɌɗɨɘɚɗɚɏɚɎ-ɚəɖɚɗɚɏɚɎ, ɜɌɐɔɚɗɚɏɚɎ-

ɡɔɘɔɚɞɑɜɌɛɑɎɞɚɎ, ɛɌɞɚɘɚɜɠɚɗɚɏɚɎ, ɣɞɚ ɛɚɓɎɚ-

ɗɔɞ ɚɖɌɓɌɞɨ ɝɎɚɑɎɜɑɘɑəəɟɪ ɔ ɖɎɌɗɔɠɔɢɔɜɚ-

ɎɌəəɟɪ ɘɑɐɔɢɔəɝɖɟɪ ɛɚɘɚɥɨ. 

5.  ȿɣɔɞɧɎɌɫ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɜɑɢɔɐɔɎɌ ɔ Ɏ 

ɐɜɟɏɔɡ ɚɞɐɑɗɌɡ ɚɜɍɔɞɧ, Ɍ ɞɌɖɒɑ Ɏɑɜɚɫɞəɚɝɞɨ 

ɔəɞɜɌɖɜɌəɔɌɗɨəɚɏɚ ɜɚɝɞɌ ɚɛɟɡɚɗɔ, əɑɚɍɡɚɐɔɘɚ 

ɜɌɝɝɘɚɞɜɑɞɨ Ɏɚɓɘɚɒəɚɝɞɨ ɚɍɗɟɣɑəɔɫ əɑ ɞɚɗɨɖɚ 

ɚɍɗɌɝɞɔ ɝɗɑɓəɚɕ ɒɑɗɑɓɧ, əɚ ɔ ɐɜɟɏɔɡ ɚɞɐɑɗɚɎ 

ɚɜɍɔɞɧ, Ɍ ɞɌɖɒɑ ɓɚəɧ ɚɝəɚɎɌəɔɫ ɘɚɓɏɌ.  

6.  Ȼɜɚɏəɚɓ ɛɜɔ ȼȽȲ ɝɑɜɨɑɓəɧɕ ɔ ɓɌɎɔɝɔɞ 

ɚɞ ɜɫɐɌ ɠɌɖɞɚɜɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɞɔɛɌ ɚɛɟɡɚɗɔ, əɌɗɔɣɔɫ ɛɑɜɔəɑɎɜɌɗɨəɚɕ ɔəɎɌ-

ɓɔɔ ɔ, Ɏɚɓɘɚɒəɚ, ɚɞ ɎɚɓɜɌɝɞɌ ɛɌɢɔɑəɞɚɎ. 

7.  Ⱥɛɜɑɐɑɗɑəəɧɑ əɌɐɑɒɐɧ ɘɚɏɟɞ ɍɧɞɨ 

Ɏɚɓɗɚɒɑəɧ əɌ ɘɚɗɑɖɟɗɫɜəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɚ-

ɞɚɜɧɑ ɛɚɓɎɚɗɫɞ ɜɌɓɜɌɍɚɞɌɞɨ Ɏ ɐɌɗɨəɑɕɤɑɘ ɞɌɜ-

ɏɑɞəɟɪ ɞɑɜɌɛɔɪ ɍɚɗɨəɧɡ ɝ ɜɌɓəɧɘɔ ɎɔɐɌɘɔ ɜɌ-

ɖɌ ɝɗɑɓəɚɕ ɒɑɗɑɓɧ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɚɎɧɤɑəɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɣɌ-

ɝɞɔɣəɧɘ ɔ ɛɚɗəɧɘ ɚɞɝɟɞɝɞɎɔɑɘ ɓɟɍɚɎ, əɟɒɐɌɪɥɔɡɝɫ Ɏ ɖɚɝɞəɚ-ɛɗɌɝɞɔɣɑɝɖɔɡ 

ɚɛɑɜɌɢɔɫɡ, ɛɟɞɑɘ ɛɜɔɘɑəɑəɔɫ ɛɑɜɑɐ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɑɕ ɝɔəɞɑɞɔɣɑ-

ɝɖɔɡ ɔ ɖɝɑəɚɏɑəəɧɡ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ 32 ɛɌɢɔɑəɞɌ (14 ɒɑə-

ɥɔə ɔ 18 ɘɟɒɣɔə) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 25 ɐɚ 65 ɗɑɞ ɝ ɐɔɌɏəɚɓɚɘ: ɡɜɚəɔɣɑɝɖɔɕ ɌɛɔɖɌɗɨəɧɕ ɛɑ-

ɜɔɚɐɚəɞɔɞ, ɡɜɚəɔɣɑɝɖɔɕ ɛɌɜɚɐɚəɞɔɞ Ɏəɑ ɝɞɌɐɔɔ ɚɍɚɝɞɜɑəɔɫ, - ɟ ɖɚɞɚɜɧɡ ɛɚɝɗɑ ɚɛɑɜɌ-

ɢɔɔ ɟɐɌɗɑəɔɫ ɓɟɍɌ ɛɜɚɎɚɐɔɗɔ ɌɟɏɘɑəɞɌɢɔɪ ɗɟəɖɔ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɔɘ ɘɌɞɑɜɔɌɗɚɘ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɔ ɖɚəɟɝəɚ-ɗɟɣɑɎɟɪ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ (ȶȷȶȾ) əɌ ɐɚ- 

ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ. 

ȼɑɓɟɗɨɞɌɞ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȶȷȶȾ ɟ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ 1 (ɝɔəɞɑɞɔɣɑɝɖɔɕ ɖɚɝɞəɚ-

ɛɗɌɝɞɔɣɑɝɖɔɕ ɘɌɞɑɜɔɌɗ (ȶȻȸ)) ɍɧɗɚ ɚɞɘɑɣɑəɚ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɖɚɝɞəɚɛɗɌ-

ɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɝɜɑɐəɫɫ ɛɗɚɞəɚɝɞɨ əɚɎɚɚɍɜɌɓɚɎɌəəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɝɚɝɞɌɎɔɗɌ 

1490Ñ448 ɟɝɗɚɎəɧɡ ɑɐɔəɔɢ, ɤɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ ɣɌɝɞɔ ɣɑɗɪɝɞɔ ɐɚ əɌɣɌɗɌ 

ɗɑɣɑəɔɫ ɝɚɝɞɌɎɗɫɗɌ Ɏ ɝɜɑɐəɑɘ 9,06Ñ0,6 ɘɘ, ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑɜɌɢɔɔ ɟɐɌɗɑəɔɫ ɓɟɍɌ 

ɝ ɚɐəɚɘɚɘɑəɞəɚɕ ɛɗɌɝɞɔɖɚɕ ɗɟəɖɔ ɝɚɝɞɌɎɔɗɌ 7,45Ñ0,51 ɘɘ, ɣɞɚ ɝɚɝɞɌɎɔɗɚ 81% ɚɞ ɛɑɜ-

ɎɚəɌɣɌɗɨəɚɕ ɤɔɜɔəɧ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȶȷȶȾ ɟ ɛɌɢɔɑəɞɚɎ 2 ɏɜɟɛɛɧ (ɖɝɑəɚɏɑəəɧɕ ȶȻȸ) 

ɞɌɖɒɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ, 

ɝɜɑɐəɫɫ ɛɗɚɞəɚɝɞɨ əɚɎɚɚɍɜɌɓɚɎɌəəɚɏɚ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɔɗɌ 1850Ñ370 

ɟɝɗɚɎəɧɡ ɑɐɔəɔɢ, ɤɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ ɣɌɝɞɔ ɣɑɗɪɝɞɔ ɐɚ əɌɣɌɗɌ ɗɑɣɑəɔɫ 

ɝɚɝɞɌɎɗɫɗɌ Ɏ ɝɜɑɐəɑɘ 8,32Ñ0,53 ɘɘ, ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑɜɌɢɔɔ ɟɐɌɗɑəɔɫ ɓɟɍɌ ɝ ɚɐəɚ-

ɘɚɘɑəɞəɚɕ ɛɗɌɝɞɔɖɚɕ ɗɟəɖɔ ɝɚɝɞɌɎɔɗɌ 6,71Ñ0,39 ɘɘ, ɣɞɚ ɝɚɝɞɌɎɔɗɚ 82% ɚɞ ɛɑɜɎɚəɌ-

ɣɌɗɨəɚɕ ɤɔɜɔəɧ. 

ȮɧɎɚɐɧ. ȶȷȶȾ ɫɎɗɫɑɞɝɫ ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɚɢɑəɖɔ ɛɜɔɘɑəɑəɔɫ ɝɔəɞɑɞɔɣɑ-

ɝɖɔɡ ɔ ɖɝɑəɚɏɑəəɧɡ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ ɐɗɫ ɌɟɏɘɑəɞɌɢɔɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞ-

ɜɚɝɞɖɌ/ ɣɌɝɞɔ ɣɑɗɪɝɞɑɕ ɛɑɜɑɐ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɑɕ. 
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COMPARATIVE ANALYSIS OF SYNTHETIC AND XENOGENEIC OSTEOPLASTIC  

MATERIALS APPLICATION FOR AUGMENTATION OF THE ALVEOLAR PROCESS / 

PART OF THE JAWS BEFORE DENTAL IMPLANTATION ACCORDING TO THE  

RADIOLOGY METHODS 

 

Tarasenko S.V., Serova N.S., Ershova A.M.  
 

urpose.  Increasing the effectiveness of patientsõ treatment with partial and co m-

plete absence of teeth that require osteoplastic operations by applying synthetic 

and xenogeneic osteoplastic materials before dental implantation under control of 

radiology methods.  

Materials and methods.  The study involved 32 patients ( 14 women and 18 men) 

aged from 25 to 65 years with the diagnosis: chronic apical periodontitis, chronic periodont i-

tis beyond exacerbation, in which after the operation of tooth extraction, socket preservation 

with osteoplastic material was performed. All p atients underwent cone -beam computed t o-

mography (CBC T) at pre - and postoperative stages of treatment.  

Results.   According to the results of CBCT in the 1st group of patients (synthetic m a-

terial), a satisfactory condition of the osteoplastic material was no ted, the average density of 

the ne wly formed bone tissue was 1490 Ñ 448 conventional units, the width of the alveolar 

process / part of the jaw before the start of treatment was at average 9.06 Ñ 0.6 mm. After 

the oper ation of tooth extraction and socket p reservation was 7.45 Ñ 0.51 mm, which was 

81% of the original width. According to the results of CBCT in patients of the 2nd group 

(xenogenic m aterial), a satisfactory condition of the osteoplastic material was also noted, the 

average de nsity of the newly formed bone was at average 1850 Ñ 370 conventional units, the 

width of the alveolar process / part of the jaw before the start of treatment was 8.32 Ñ 0,53 

mm on the average, after the operation of tooth extraction and socket preservation was 6.71 

Ñ 0.39 mm, which was 82% of the original width.  

Conclusions.  CBCT is effective method  for evaluating the usage of synthetic and 

xenogenic osteoplastic materials for augmentation of the alveolar process / part of the jaws 

before dental implantation.    

 

Keywords: cone-beam computer tomography, osteoplastic material, socket preserv a-

tion, dental implantation.  
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ɑɐɚɝɞɌɞɚɣəɚɝɞɨ ɚɍɦɑɘɌ ɖɚɝɞəɚɕ ɞɖɌəɔ 

Ɏ ɚɍɗɌɝɞɔ ɛɗɌəɔɜɟɑɘɚɏɚ ɗɑɣɑəɔɫ ɝ ɛɚ-

ɘɚɥɨɪ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ ɫɎɗɫ-

ɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ ɝɚɎɜɑɘɑə-

əɚɕ ɔɘɛɗɌəɞɚɗɚɏɔɔ [1]. Ȼɚ ɘəɑəɔɪ əɑɖɚɞɚɜɧɡ 

ɌɎɞɚɜɚɎ, əɑ ɘɑəɑɑ ɣɑɘ Ɏ 30% ɝɗɟɣɌɑɎ ɛɑɜɑɐ 

ɟɝɞɌəɚɎɖɚɕ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ ɞɜɑɍɟɑɞɝɫ 

ɛɜɚɎɑɐɑəɔɑ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɝ ɢɑɗɨɪ 

ɟɝɞɜɌəɑəɔɫ ɐɑɠɔɢɔɞɌ ɚɍɦɑɘɌ ɌɗɨɎɑɚɗɫɜəɚɕ ɖɚ-

ɝɞɔ [2]. Ƀɔɝɗɚ ɛɌɢɔɑəɞɚɎ ɝ ɣɌɝɞɔɣəɧɘ ɔ ɛɚɗəɧɘ 

Ɏɞɚɜɔɣəɧɘ ɚɞɝɟɞɝɞɎɔɑɘ ɓɟɍɚɎ ɔ ɎɧɜɌɒɑəəɚɕ 

Ɍɞɜɚɠɔɑɕ ɌɗɨɎɑɚɗɫɜəɚɕ ɖɚɝɞɔ ɣɑɗɪɝɞɑɕ ɝɚɝɞɌɎ-

ɗɫɑɞ 69-70% ɚɞ ɣɔɝɗɌ Ɏɝɑɡ ɍɚɗɨəɧɡ, ɚɍɜɌɞɔɎ-

ɤɔɡɝɫ ɓɌ ɚɜɞɚɛɑɐɔɣɑɝɖɚɕ ɛɚɘɚɥɨɪ [3]. ȰɚɝɞɌ-

ɞɚɣəɧɕ ɚɍɦɑɘ ɖɚɝɞəɚɕ ɞɖɌəɔ əɑɚɍɡɚɐɔɘ ɐɗɫ ɞɚ-

ɏɚ, ɣɞɚɍɧ ɏɌɜɌəɞɔɜɚɎɌɞɨ ɐɚɗɏɚɝɜɚɣəɧɕ ɟɝɛɑɡ 

ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ [4, 5].  

ȶɚɝɞəɌɫ ɞɖɌəɨ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɛɚɝɞɚ-

ɫəəɚ ɔɓɘɑəɫɪɥɔɕɝɫ ɖɚɘɛɗɑɖɝ ɝɞɜɟɖɞɟɜ, ɖɚɞɚ-

ɜɧɕ ɝɛɚɝɚɍɑə ɝɌɘɚɎɚɝɝɞɌəɌɎɗɔɎɌɞɨɝɫ ɔ ɌɐɌɛ-

ɞɔɜɚɎɌɞɨɝɫ ɖ əɚɎɧɘ əɌɏɜɟɓɖɌɘ. ȬɗɨɎɑɚɗɫɜəɌɫ 

ɖɚɝɞɨ, ɛɚɐɐɑɜɒɔɎɌɪɥɌɫ ɓɟɍɧ, ɫɎɗɫɑɞɝɫ ɚɝɚɍɑə-

əɚ ɡɜɟɛɖɚɕ ɔ ɗɌɍɔɗɨəɚɕ ɔ əɌɡɚɐɔɞɝɫ Ɏ ɝɚɝɞɚɫ-

əɔɔ ɛɚɝɞɚɫəəɚɏɚ ɔɓɘɑəɑəɔɫ, ɛɚɝɖɚɗɨɖɟ ɛɚɝɞɜɚ-
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ɑəɔɑ ɔ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ ɖɚɝɞɔ ɫɎɗɫɪɞɝɫ ɠɔ-

ɓɔɚɗɚɏɔɣɑɝɖɔɘɔ ɛɜɚɢɑɝɝɌɘɔ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔ-

ɘɔ ɐɔəɌɘɔɣɑɝɖɔɕ ɡɌɜɌɖɞɑɜ ɖɚɝɞəɚɕ ɞɖɌəɔ [6]. 

Ȯɝɗɑɐ ɓɌ ɟɐɌɗɑəɔɑɘ ɓɟɍɚɎ ɎɝɑɏɐɌ ɚɞɘɑɣɌɑɞɝɫ 

ɞɜɑɡɘɑɜəɌɫ ɜɑɓɚɜɍɢɔɫ ɖɚɝɞɔ [7]. ȺɝɞɌɞɚɣəɧɕ 

ɌɗɨɎɑɚɗɫɜəɧɕ ɚɞɜɚɝɞɚɖ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɓɟɍɚɎ 

ɚɍɑɝɛɑɣɔɎɌɑɞ ɚɏɜɌəɔɣɑəəɧɕ ɚɍɦɑɘ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɔɓ-ɓɌ ɛɜɚɐɚɗɒɌɪɥɑɏɚɝɫ ɛɚɝɞɑɛɑəəɚɏɚ 

ɜɌɝɝɌɝɧɎɌəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ [8]. ȹɌɔɍɚɗɨɤɌɫ 

ɝɖɚɜɚɝɞɨ ɜɑɓɚɜɍɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɚɝɗɑ ɟɐɌɗɑ-

əɔɫ ɓɟɍɚɎ ɛɜɔɡɚɐɔɞɝɫ əɌ ɛɑɜɎɧɕ ɏɚɐ, Ɏ ɚɝɚɍɑə-

əɚɝɞɔ Ɏ ɛɑɜɎɧɑ ɞɜɔ ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ [7]. 

Ȯ ɗɔɞɑɜɌɞɟɜɑ ɎɝɞɜɑɣɌɪɞɝɫ ɐɌəəɧɑ ɚ ɛɚɞɑɜɔ 50% 

ɚɍɦɑɘɌ ɖɚɝɞəɚɕ ɞɖɌəɔ ɚɞ ɛɑɜɎɚəɌɣɌɗɨəɧɡ ɓəɌ-

ɣɑəɔɕ Ɏ ɛɑɜɎɧɑ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɓɟɍɌ 

[4].  

Ȱɗɫ ɟɎɑɗɔɣɑəɔɫ ɚɍɦɑɘɌ ɌɗɨɎɑɚɗɫɜəɚɕ ɖɚ-

ɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɛɗɌəɔɜɟɑɘɚɕ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌə-

ɞɌɢɔɔ ɍɧɗɚ ɜɌɓɜɌɍɚɞɌəɚ ɘəɚɏɚ ɘɑɞɚɐɚɎ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ: ɛɜɔɘɑəɑəɔɑ ɖɚɝɞəɧɡ ɍɗɚɖɚɎ, 

əɌɛɜɌɎɗɑəəɌɫ ɞɖɌəɑɎɌɫ ɜɑɏɑəɑɜɌɢɔɫ, ɝɔəɟɝ-

ɗɔɠɞɔəɏ ɐɗɫ ɟɎɑɗɔɣɑəɔɫ ɜɌɓɘɑɜɚɎ ɏɜɑɍəɫ Ɏ ɚɍ-

ɗɌɝɞɔ ɍɚɖɚɎɧɡ ɓɟɍɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, Ɍ ɞɌɖɒɑ 

ɝɚɡɜɌəɑəɔɑ ɜɌɓɘɑɜɚɎ ɏɜɑɍəɫ ɓɌ ɝɣɑɞ ɌɟɏɘɑəɞɌ-

ɢɔɔ ɗɟəɖɔ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɔɘ 

ɘɌɞɑɜɔɌɗɚɘ [9]. ȹɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ ɝɣɔɞɌɪɞ, ɣɞɚ 

ɝɚɡɜɌəɑəɔɑ ɚɍɦɑɘɌ ɞɎɑɜɐɧɡ ɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ 

ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɓɟɍɌ ɛɚɞɑəɢɔɌɗɨəɚ ɘɚɏɟɞ ɝəɔ-

ɓɔɞɨ ɛɚɞɜɑɍəɚɝɞɨ Ɏ ɍɚɗɑɑ ɓɌɞɜɌɞəɧɡ ɚɛɑɜɌɢɔɫɡ 

ɛɚ ɟɎɑɗɔɣɑəɔɪ ɛɌɜɌɘɑɞɜɚɎ ɌɗɨɎɑɚɗɫɜəɚɕ ɖɚɝɞɔ 

ɛɜɔ ɛɚɐɏɚɞɚɎɖɑ ɖ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ [10].  

Ȱɗɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɜɑɓɚɜɍɢɔɔ ɔ ɝɚɡɜɌ-

əɑəɔɫ ɌɗɨɎɑɚɗɫɜəɚɕ ɖɚɝɞɔ ɍɧɗ ɜɌɓɜɌɍɚɞɌə ɘɑ-

ɞɚɐ ɚɐəɚɘɚɘɑəɞəɚɕ ɔɘɛɗɌəɞɌɢɔɔ, ɛɜɔ ɖɚɞɚɜɚɕ 

ɔɘɛɗɌəɞɌɞ ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ Ɏ ɗɟəɖɟ ɝɜɌɓɟ ɛɚɝɗɑ 

ɟɐɌɗɑəɔɫ ɓɟɍɌ. ȴɓɘɑəɑəɔɫ Ɏɧɝɚɞɧ Ɏ ɖɚɜɚəɌɗɨ-

əɚ-ɌɛɔɖɌɗɨəɚɘ əɌɛɜɌɎɗɑəɔɔ ɔ ɤɔɜɔəɧ Ɏ ɥɑɣ-

əɚ-ɫɓɧɣəɚɘ əɌɛɜɌɎɗɑəɔɔ əɑ ɘɚɒɑɞ ɍɧɞɨ 

ɛɜɑɐɚɞɎɜɌɥɑəɚ ɛɚɗəɚɝɞɨɪ ɛɜɔ ɛɚɘɚɥɔ ɚɐəɚ-

ɘɚɘɑəɞəɚɕ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ. ȰɌəəɧɕ 

Ɏɔɐ ɚɛɑɜɌɢɔɔ ɛɚɓɎɚɗɫɑɞ ɗɔɤɨ ɝəɔɓɔɞɨ ɟɜɚɎɑəɨ 

ɜɑɓɚɜɍɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ [11, 12]. 

Ȯɧɍɚɜ ɚɛɞɔɘɌɗɨəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɐɗɫ Ɍɟɏ-

ɘɑəɞɌɢɔɔ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɓɟ-

ɍɌ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɚɐɔɞɨ ɝ ɟɣɑɞɚɘ ɜɫɐɌ ɠɌɖɞɚ-

ɜɚɎ, Ɏɗɔɫɪɥɔɡ əɌ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɚɝɞɑɚɛɗɌɝɞɔ-

ɖɔ: ɚɝɞɑɚɔəɐɟɖɞɔɎəɧɕ ɛɚɞɑəɢɔɌɗ ɘɌɞɑɜɔɌɗɌ, 

ɐɚɝɞɟɛəɚɝɞɨ ɑɏɚ ɛɚɗɟɣɑəɔɫ, ɍɑɓɚɛɌɝəɚɝɞɨ ɛɜɔ-

ɘɑəɑəɔɫ, ɍɔɚɝɚɎɘɑɝɞɔɘɚɝɞɨ, ɝɖɚɜɚɝɞɨ ɎɌɝɖɟɗɫ-

ɜɔɓɌɢɔɔ ɔ ɘəɚɏɔɑ ɐɜɟɏɔɑ [13].  

Ȼɜɔɘɑəɑəɔɑ Ɍɟɞɚɏɑəəɧɡ ɖɚɝɞəɧɡ ɞɜɌəɝ-

ɛɗɌəɞɌɞɚɎ ɫɎɗɫɑɞɝɫ çɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè Ɏ 

ɖɚɝɞəɚɕ ɛɗɌɝɞɔɖɑ [2, 6, 14, 15, 16].  ȺɝəɚɎəɧɘ 

ɛɜɑɔɘɟɥɑɝɞɎɚɘ Ɍɟɞɚɏɑəəɚɕ ɖɚɝɞɔ ɫɎɗɫɑɞɝɫ ɝɚ-

ɡɜɌəɑəɔɑ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ, ɞɌɖɔɡ ɖɌɖ ɘɔəɑɜɌ-

ɗɧ, ɖɚɗɗɌɏɑəɚɎɧɑ ɔ əɑɖɚɗɗɌɏɑəɚɎɧɑ ɍɑɗɖɔ Ɏəɑ-

ɖɗɑɞɚɣəɚɏɚ ɘɌɞɜɔɖɝɌ, Ɍ ɞɌɖɒɑ ɒɔɓəɑɝɛɚɝɚɍəɧɑ 

ɚɝɞɑɚɍɗɌɝɞɧ ɔ ɖɚɝɞəɧɑ ɘɚɜɠɚɏɑəɑɞɔɣɑɝɖɔɑ ɍɑɗ-

ɖɔ [14]. ȺɐəɌɖɚ ɛɜɔɘɑəɑəɔɑ Ɍɟɞɚɖɚɝɞəɧɡ 

ɞɜɌəɝɛɗɌəɞɌɞɚɎ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ əɑɚɍɡɚɐɔɘɚ-

ɝɞɨɪ ɝɚɓɐɌəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɜɌəɧ Ɏ ɚɍɗɌɝɞɔ 

ɓɌɍɚɜɌ ɞɜɌəɝɛɗɌəɞɌɞɌ, Ɍ ɞɌɖɒɑ ɍɚɗɨɤɔɘ ɣɔɝɗɚɘ 

ɚɝɗɚɒəɑəɔɕ ɛɜɔ ɓɌɍɚɜɑ ɞɜɌəɝɛɗɌəɞɌɞɚɎ [17], 

əɑɐɚɝɞɌɞɚɣəɧɘ ɚɍɦɑɘɚɘ ɛɚɗɟɣɑəəɚɏɚ ɞɜɌəɝ-

ɛɗɌəɞɌɞɌ, Ɍ ɞɌɖɒɑ əɑɚɍɡɚɐɔɘɚɝɞɨɪ Ɍəɑɝɞɑɓɔɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɛɚɝɚɍɔɫ ɛɜɔ ɓɌɍɚɜɑ ɞɜɌəɝɛɗɌəɞɌɞɌ 

ɔɓ ɎəɑɜɚɞɚɎɚɏɚ ɔɝɞɚɣəɔɖɌ [18], Ɍ ɞɌɖɒɑ ɎɧɝɚɖɌɫ 

ɝɞɚɔɘɚɝɞɨ ɞɌɖɔɡ ɚɛɑɜɌɢɔɕ [14]. 

Ȼɜɔɘɑəɑəɔɑ ɖɚɝɞəɧɡ ɓɌɘɑəɔɞɑɗɑɕ ɘɚɒɑɞ 

ɖɚɘɛɑəɝɔɜɚɎɌɞɨ ɩɞɔ əɑɐɚɝɞɌɞɖɔ [19], Ɍ ɞɌɖɒɑ 

ɝəɔɓɔɞɨ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɚɛɑɜɌɢɔɔ [20]. ȹɌ 

ɐɌəəɧɕ ɘɚɘɑəɞ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɔɕ ɘɌɞɑɜɔɌɗ, 

ɖɚɞɚɜɧɕ ɍɧ ɚɍɗɌɐɌɗ Ɏɝɑɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɔ 

ɝɎɚɕɝɞɎɌɘɔ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ, ɞɌɖɔɘɔ ɖɌɖ 

ɚɝɞɑɚɏɑəɑɓ, ɚɝɞɑɚɔəɐɟɖɢɔɫ ɔ ɚɝɞɑɚɖɚəɐɟɖɢɔɫ, 

ɚɞɝɟɞɝɞɎɔɑ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɜɑɌɖɢɔɔ ɔ ɘɑɡɌəɔ-

ɣɑɝɖɌɫ ɖɚɘɛɑɞɑəɞəɚɝɞɨ, ɚɞɝɟɞɝɞɎɟɑɞ [21]. 

ȷɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɫɎɗɫɑɞɝɫ əɑɚɞɦɑɘɗɑ-

ɘɚɕ ɣɌɝɞɨɪ ɝɚɎɜɑɘɑəəɚɕ ɝɞɚɘɌɞɚɗɚɏɔɔ, Ɍ ɞɌɖɒɑ 

ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɚɗɚɏɔɔ, ɖɚɞɚɜɌɫ ɛɜɔɘɑəɫ-

ɑɞɝɫ əɌ Ɏɝɑɡ ɩɞɌɛɌɡ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ 

[9, 20]. Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɖɚɝɞəɚ-ɛɗɌɝɞɔɣɑɝɖɔɡ 

ɚɛɑɜɌɢɔɕ Ɏ ɚɍɗɌɝɞɔ ɛɗɌəɔɜɟɑɘɚɕ ɟɝɞɌəɚɎɖɔ 

ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ ɎɌɒəɧɘ Ɍɝɛɑɖɞɚɘ ɗɑ-

ɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɓɟɍɚɎ, Ɍ ɞɌɖɒɑ Ɏ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɫɎɗɫɑɞɝɫ ɚɢɑəɖɌ 

ɝɚɝɞɚɫəɔɫ ɖɚɝɞəɚɏɚ ɜɑɏɑəɑɜɌɞɌ [22, 23]. Ȼɜɔ 

ɌəɌɗɔɓɑ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ ɛɚɝɗɑ ɛɑɜɔ-

ɚɐɌ ɚɝɞɑɚɔəɞɑɏɜɌɢɔɔ əɑɚɍɡɚɐɔɘɚ ɚɢɑəɔɞɨ ɛɚɗɟ-

ɣɑəəɧɕ ɚɍɦɑɘ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ, ɛɜɌɎɔɗɨəɚɝɞɨ 

ɑɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ, ɛɜɔɗɑɏɌəɔɑ ɖ ɚɖɜɟɒɌɪɥɑɕ 

ɖɚɝɞəɚɕ ɞɖɌəɔ, ɝɞɑɛɑəɨ ɔ ɞɑɘɛɧ ɜɑɓɚɜɍɢɔɔ ɔ 

ɚɝɞɑɚɏɑəɑɓɌ, ɚɐəɚɜɚɐəɚɝɞɨ, ɚɛɞɔɣɑɝɖɟɪ ɛɗɚɞ-

əɚɝɞɨ ɔ ɝɞɜɟɖɞɟɜɟ ȶȻȸ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɑɏɚ 

ɎɔɐɌ. ȮɧɫɎɗɑəɔɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌ-

ɖɚɎ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɕ ɚɝɞɑɚɔəɞɑɏɜɌɢɔɔ ɔ/ 

ɔɗɔ ɜɑɓɚɜɍɢɔɔ ȶȻȸ ɛɚɓɎɚɗɫɑɞ ɝɎɚɑɎɜɑɘɑəəɚ 

ɛɜɚɎɑɝɞɔ ɛɚɎɞɚɜəɚɑ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɚ ɔ ɛɜɑɐɟɛɜɑɐɔɞɨ ɜɌɓɎɔɞɔɑ ɚɝɗɚɒəɑəɔɕ, Ɏ 

ɞɚɘ ɣɔɝɗɑ əɌ ɩɞɌɛɑ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ 

[23].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȻɚɎɧɤɑəɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɣɌɝɞɔɣəɧɘ ɔ ɛɚɗəɧɘ ɚɞɝɟɞɝɞɎɔɑɘ 

ɓɟɍɚɎ, əɟɒɐɌɪɥɔɡɝɫ Ɏ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɔɡ 

ɚɛɑɜɌɢɔɫɡ, ɛɟɞɑɘ ɛɜɔɘɑəɑəɔɫ ɛɑɜɑɐ ɐɑəɞɌɗɨ-

əɚɕ ɔɘɛɗɌəɞɌɢɔɑɕ ɝɔəɞɑɞɔɣɑɝɖɔɡ ɔ ɖɝɑəɚɏɑə-

əɧɡ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ ɛɚɐ ɖɚəɞɜɚ-

ɗɑɘ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɛɜɔɘɑəɫɗɔ 

ɝɔəɞɑɞɔɣɑɝɖɔɕ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɔɕ ɘɌɞɑɜɔɌɗ 

çMatriTM BONEè ɔ ɖɝɑəɚɏɑəəɧɕ ɖɚɝɞəɚɛɗɌɝɞɔɣɑ-

ɝɖɔɕ ɘɌɞɑɜɔɌɗ çBio-Ossè.  

çMatriTM BONEè ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɖɚɘɛɚ-

ɓɔɢɔɪ ɝɔəɞɑɞɔɣɑɝɖɔɡ ɓɌɘɑəɔɞɑɗɑɕ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɔ ɖɚɗɗɌɏɑəɚɎɚɕ ɘɌɞɜɔɢɧ. ȶɚɗɗɌɏɑə ɛɚɗɟ-

ɣɑə ɚɞ ɝɎɔəɑɕ, ɛɜɚɤɑɐɤɔɡ ɎɑɞɑɜɔəɌɜəɟɪ ɝɑɜ-

ɞɔɠɔɖɌɢɔɪ, Ɍ ɞɌɖɒɑ ɍɧɗ ɛɚɐɎɑɜɏəɟɞ ɚɍɜɌɍɚɞɖɑ, 

ɚɍɑɝɛɑɣɔɎɌɪɥɑɕ ɐɑɓɌɖɞɔɎɌɢɔɪ ɎɔɜɟɝɚɎ ɔ ɛɜɔ-
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ɚəɚɎ. ȸɔəɑɜɌɗɔɓɚɎɌəəɌɫ ɣɌɝɞɨ ɘɌɞɑɜɔɗɌ ɝɚɝɞɚ-

ɔɞ ɔɓ ɝɘɑɝɔ ɏɔɐɜɚɖɝɔɌɛɌɞɔɞɌ (ȯȬ) ɔ ȁ-

ɞɜɔɖɌɗɨɢɔɕɠɚɝɠɌɞɌ (ȁ-Ⱦȶɀ) Ɏ ɝɚɚɞəɚɤɑəɔɔ 

60:40. ȰɌəəɧɕ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɔɕ ɘɌɞɑɜɔɌɗ 

ɛɜɑɐɝɞɌɎɗɑə Ɏ Ɏɔɐɑ ɍɗɚɖɚɎ ɜɌɓəɚɏɚ ɜɌɓɘɑɜɌ ɝ 

ɓɑɜəɔɝɞɚɝɞɨɪ ɏɜɌəɟɗ 80-200  ɘɖɘ ɔ ɓɑɜəɔɝɞɚ-

ɝɞɨɪ ɏɜɌəɟɗ 0,5-1 ɘɘ (ɜɔɝ. 1).  

çBio-Ossè  ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ əɌɞɟɜɌɗɨ-

əɧɕ ɖɚɝɞəɧɕ ɘɔəɑɜɌɗ, ɖɚɞɚɜɧɕ ɛɚɗɟɣɌɪɞ ɔɓ 

ɖɚɝɞəɚɕ ɞɖɌəɔ ɖɜɟɛəɚɏɚ ɜɚɏɌɞɚɏɚ ɝɖɚɞɌ. 

Geistlich Bio -OssÈ ɐɚɝɞɟɛɑə Ɏ Ɏɔɐɑ ɏɜɌəɟɗ ɔ 

ɍɗɚɖɚɎ ɎɑɥɑɝɞɎɌ ɖɚɝɞɔ. ȰɌəəɧɕ ɖɚɝɞəɚɛɗɌɝɞɔ-

ɣɑɝɖɔɕ ɘɌɞɑɜɔɌɗ ɛɜɑɐɝɞɌɎɗɑə Ɏ Ɏɔɐɑ ɏɜɌəɟɗ 

ɜɌɓəɧɡ ɜɌɓɘɑɜɚɎ (S ɔ L). ȯɜɌəɟɗɧ S ɔɘɑɪɞ ɜɌɓ-

ɘɑɜ ɣɌɝɞɔɢ 0,25-1 ɘɘ, ɏɜɌəɟɗɧ L ɛɜɑɐɝɞɌɎɗɑəɧ 

Ɏ ɐɔɌɛɌɓɚəɑ 1-2 ɘɘ (ɜɔɝ. 2).  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɚɤɗɔ 32 ɛɌɢɔɑəɞɌ (14 

ɒɑəɥɔə ɔ 18 ɘɟɒɣɔə) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 25 ɐɚ 65 

ɗɑɞ ɝ ɐɔɌɏəɚɓɚɘ: ɡɜɚəɔɣɑɝɖɔɕ ɌɛɔɖɌɗɨəɧɕ ɛɑ-

ɜɔɚɐɚəɞɔɞ, ɡɜɚəɔɣɑɝɖɔɕ ɛɌɜɚɐɚəɞɔɞ Ɏəɑ ɝɞɌ-

ɐɔɔ ɚɍɚɝɞɜɑəɔɫ, - ɟ ɖɚɞɚɜɧɡ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ 

ɟɐɌɗɑəɔɫ ɓɟɍɌ ɛɜɚɎɚɐɔɗɔ ɌɟɏɘɑəɞɌɢɔɪ ɗɟəɖɔ 

ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɔɘ ɘɌɞɑɜɔɌɗɚɘ. ȻɌɢɔɑəɞɧ 

ɝɗɟɣɌɕəɧɘ ɚɍɜɌɓɚɘ ɜɌɝɛɜɑɐɑɗɫɗɔɝɨ əɌ ɐɎɑ 

ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɔɐɌ ɘɌɞɑɜɔɌɗɌ, ɖɚɞɚ-

ɜɧɕ ɛɜɔɘɑəɫɗɔ ɟ ɛɌɢɔɑəɞɌ. 

ȹɌ ɩɞɌɛɑ ɛɗɌəɔɜɚɎɌəɔɫ ɗɑɣɑəɔɫ Ɏɝɑɘ ɛɌ-

ɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɔ ɖɚəɟɝəɚ-ɗɟɣɑɎɟɪ ɖɚɘɛɨɪ-

ɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ (ȶȷȶȾ) ɣɑɗɪɝɞɑɕ ɐɗɫ ɚɢɑə-

ɖɔ ɝɚɝɞɚɫəɔɫ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɞɖɌəɑɕ, ɚɛɜɑɐɑ-

ɗɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ ɣɌ-

ɝɞɔ ɣɑɗɪɝɞɔ (ɌɛɛɌɜɌɞ Galileos, Sirona). ȰɌɗɑɑ 

Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ, Ɏɖɗɪɣɑəəɧɘ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ,  

ɛɜɚɎɚɐɔɗɔ ɚɛɑɜɌɢɔɪ ɟɐɌɗɑəɔɫ ɓɟɍɌ ɔ Ɍɟɏɘɑə-

ɞɌɢɔɪ ɗɟəɖɔ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ ɚɐəɔɘ ɔɓ ɖɚɝɞəɚ-

ɛɗɌɝɞɔɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ (ȶȻȸ): ɛɚɝɗɑ ɛɜɚɎɑ-

ɐɑəɔɫ ɩɖɝɞɜɌɖɢɔɔ ɓɟɍɌ ɔ ɞɥɌɞɑɗɨəɚɏɚ ɖɪɜɑɞɌ-

ɒɌ Ɏ ɗɟəɖɟ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ Ɏəɚɝɔɗɔ ȶȻȸ, ɐɌɗɑɑ 

ɚɞɝɗɌɔɎɌɗɔ ɔ ɘɚɍɔɗɔɓɚɎɌɗɔ ɝɗɔɓɔɝɞɚ-

əɌɐɖɚɝɞəɔɣəɧɕ ɗɚɝɖɟɞ ɝ Ɏɑɝɞɔɍɟɗɫɜəɚɕ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ ɣɌɝɞɔ ɣɑɗɪ-

ɝɞɔ, ɛɑɜɑɖɜɧɎɌɗɔ ɗɟəɖɟ ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚɍɧ 

ɗɚɝɖɟɞ ɍɑɓ əɌɞɫɒɑəɔɫ ɝɚɛɜɔɖɌɝɌɗɝɫ ɝɚ ɝɗɔɓɔ-

ɝɞɚɕ ɚɍɚɗɚɣɖɚɕ ɝ ɫɓɧɣəɚɕ/ əɑɍəɚɕ ɝɞɚɜɚəɧ 

ɗɟəɖɔ ɔ Ɏ ɞɌɖɚɘ ɛɚɗɚɒɑəɔɔ ɠɔɖɝɔɜɚɎɌɗɔ ɑɏɚ 

ɟɓɗɚɎɧɘɔ ɤɎɌɘɔ.  

ȻɌɢɔɑəɞɌɘ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɧɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ əɌɓəɌɣɌɗɔ ɖɟɜɝ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɚɕ ɞɑ-

ɜɌɛɔɔ. ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ ɟ Ɏɝɑɡ ɛɌ-

ɢɔɑəɞɚɎ ɛɜɚɞɑɖɌɗ ɍɗɌɏɚɛɜɔɫɞəɚ.  

Ȼɚ ɛɜɚɤɑɝɞɎɔɔ ɛɑɜɔɚɐɌ ɌɟɏɘɑəɞɌɢɔɔ (6 

ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑɜɌɢɔɔ) ɛɌɢɔɑə-

ɞɌɘ ɛɜɚɎɚɐɔɗɔ ɛɚɎɞɚɜəɚɑ ɗɟɣɑɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

(ȶȷȶȾ), ɛɚ ɐɌəəɧɘ ɖɚɞɚɜɚɏɚ ɚɛɜɑɐɑɗɫɗɔ ɝɚɝɞɚɫ-

əɔɑ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɚɝɗɑ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɚɕ 

ɚɛɑɜɌɢɔɔ, ɛɌɜɌɘɑɞɜɧ ɌɗɨɎɑɚɗɫɜəɚɕ ɖɚɝɞɔ ɣɑ-

ɗɪɝɞɔ ɔ ɛɗɌəɔɜɚɎɌɗɔ ɚɛɑɜɌɢɔɪ ɐɑəɞɌɗɨəɚɕ ɔɘ-

ɛɗɌəɞɌɢɔɔ.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɔɡ ɚɍɝɟɒ-

ɐɑəɔɑ. 

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɛɜɚɎɚɐɔɘ 

ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɐɎɟɡ ȶȻȸ, ɚɞɗɔɣɌɪɥɔɡ-

ɝɫ ɛɚ ɝɞɜɚɑəɔɪ, ɡɔɘɔɣɑɝɖɔɘ ɝɎɚɕɝɞɎɌɘ, ɝɜɚɖɌɘ 

ɚɝɞɑɚɔəɞɑɏɜɌɢɔɔ, ɝɖɚɜɚɝɞɔ ɜɑɓɚɜɍɢɔɔ ɔ ɜɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɚɕ ɝɑɘɔɚɞɔɖɑ. Ȱɗɫ ɚɢɑəɖɔ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ ɝɜɌɎəɔɎɌɑɘɧɡ ɘɌɞɑɜɔɌɗɚɎ 

ɘɧ ɛɜɚɎɑɗɔ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ȯɔɐɜɌɞɔɜɚɎɌəəɧɑ ɘɌɞɑɜɔɌɗɧ ɍɧɗɔ ɔɓɟɣɑəɧ ɝ 

ɛɚɘɚɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ (ɌɛɛɌɜɌɞ 

Toschiba AQUILION ONE 640) Ɏ ɚɐɔəɌɖɚɎɧɡ ɜɑ-

ɒɔɘɌɡ ɝɦɑɘɖɔ. 

çMatriTM BONEè - ɩɞɚ ɘɌɞɑɜɔɌɗ ɝ ɚɐəɚɜɚɐ-

əɚɕ ɝɞɜɟɖɞɟɜɚɕ, ɛɜɑɐɝɞɌɎɗɑəəɧɕ ɖɚɘɍɔəɌɢɔɑɕ 

ɘɑɗɖɚ-  ɔ  ɖɜɟɛəɚɓɑɜəɔɝɞɧɡ  ɏɜɌəɟɗ,   ɛɗɚɞəɚɝɞɨ  

 

ȼɔɝ. 1 (Fig. 1).                                                      

 

ȼɔɝ. 2 (Fig . 2).                                                      

ȼɔɝ. 1.  ɀɚɞɚɏɜɌɠɔɫ.  

ȿɛɌɖɚɎɖɌ ɝɔəɞɑɞɔɣɑɝɖɚɏɚ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑ-

ɜɔɌɗɌ çMatriTM BONEè. 

Fig. 1.  Photo.  

Packing of synthetic bone graft çMatriTM BONEè. 

ȼɔɝ. 2.  ɀɚɞɚɏɜɌɠɔɫ.  

ȿɛɌɖɚɎɖɌ ɖɝɑəɚɏɑəəɚɏɚ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑ-

ɜɔɌɗɌ çBio-Ossè. 

Fig. 2.  Photo.  

Packing of xenogenic bone graft çBio-Ossè. 
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ɑɏɚ ɛɚ ɐɌəəɧɘ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) 265,6Ñ 379,4 HU (ɜɔɝ. 

3). 

Geistlich Bio -OssÈ (ɏɜɌəɟɗɧ ɖɜɟɛəɚɏɚ ɜɌɓ-

ɘɑɜɌ) ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɛɗɚɞəɧɕ ɘɌɞɑɜɔɌɗ ɝ 

əɑɚɐəɚɜɚɐəɚɕ ɖɜɟɛəɚɓɑɜəɔɝɞɚɕ ɝɞɜɟɖɞɟɜɚɕ, ɑɏɚ 

ɛɗɚɞəɚɝɞɨ ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɝɚɝɞɌɎɗɫɑɞ 

883,7Ñ227,7 HU (ɜɔɝ. 4).  

Ȼɚ ɛɜɚɤɑɝɞɎɔɔ ɛɑɜɔɚɐɌ ɚɝɞɑɚɔəɞɑɜɏɌɢɔɔ 

Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɛɚɎɞɚɜəɚɑ ɗɟ-

ɣɑɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȶȷȶȾ), əɌ ɚɝəɚɎɌəɔɔ ɖɚɞɚ-

ɜɚɏɚ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ ɝɞɑɛɑəɔ ɚɝɞɑɚɔəɞɑ-

ɏɜɌɢɔɔ ȶȻȸ, ɛɗɚɞəɚɝɞɔ ɎəɚɎɨ ɚɍɜɌɓɚɎɌəəɚɕ 

ɖɚɝɞəɚɕ ɞɖɌəɔ, ɝɚɝɞɚɫəɔɫ ɚɖɜɟɒɌɪɥɑɕ çɘɌɞɑ-

ɜɔəɝɖɚɕè ɖɚɝɞəɚɕ ɞɖɌəɔ, ɛɌɜɌɘɑɞɜɚɎ ɌɗɨɎɑɚ-

ɗɫɜəɚɏɚ ɏɜɑɍəɫ/ ɚɞɜɚɝɞɖɌ ɣɑɗɪɝɞɔ (ɤɔɜɔəɌ, 

ɎɧɝɚɞɌ) ɔ ɚɛɜɑɐɑɗɑəɌ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ 

Ɏ ɐɌəəɚɘ ɟɣɌɝɞɖɑ ɣɑɗɪɝɞɔ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌə-

ɞɌɢɔɔ.  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɕ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ 1 (ɝɔəɞɑ-

ɞɔɣɑɝɖɔɕ ȶȻȸ) ɍɧɗɚ ɚɞɘɑɣɑəɚ ɟɐɚɎɗɑɞɎɚɜɔ-

ɞɑɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑ-

ɜɔɌɗɌ, ɏɜɌəɟɗɧ ɑɏɚ ɛɗɚɞəɚ ɛɜɔɗɑɏɌɗɔ ɖ ɝɞɑəɖɌɘ 

ɗɟəɖɔ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ, ɝɞɜɟɖɞɟɜɌ ɘɌɞɑɜɔɌɗɌ 

ɍɧɗɌ ɚɐəɚɜɚɐəɌɫ, ɚɐəɌɖɚ ɚɞɘɑɣɌɗɚɝɨ əɌɗɔɣɔɑ 

əɑɓəɌɣɔɞɑɗɨəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɛɗɚɞəɧɡ ɟɣɌɝɞɖɚɎ 

Ɏəɟɞɜɔ ɗɟəɖɔ (ɚɝɞɌɞɖɔ əɑɜɑɓɚɜɍɔɜɚɎɌəəɧɡ ɏɜɌ-

əɟɗ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ). Ƚɜɑɐəɫɫ 

ɛɗɚɞəɚɝɞɨ əɚɎɚɚɍɜɌɓɚɎɌəəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɝɚ-

ɝɞɌɎɔɗɌ 1490Ñ448 ɟɝɗɚɎəɧɡ ɑɐɔəɔɢ. ɄɔɜɔəɌ 

ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ ɣɌɝɞɔ ɣɑɗɪɝɞɔ ɐɚ 

əɌɣɌɗɌ ɗɑɣɑəɔɫ ɝɚɝɞɌɎɗɫɗɌ Ɏ ɝɜɑɐəɑɘ 9,06Ñ0,6 

ɘɘ, ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑɜɌɢɔɔ ɟɐɌɗɑəɔɫ ɓɟɍɌ 

ɝ ɚɐəɚɘɚɘɑəɞəɚɕ ɛɗɌɝɞɔɖɚɕ ɗɟəɖɔ ɝɚɝɞɌɎɔɗɌ 

7,45Ñ0,51 ɘɘ, ɣɞɚ ɝɚɝɞɌɎɔɗɚ 81% ɚɞ ɛɑɜɎɚəɌ-

ɣɌɗɨəɚɕ ɤɔɜɔəɧ.  

ȿ ɛɌɢɔɑəɞɚɎ 2 ɏɜɟɛɛɧ (ɖɝɑəɚɏɑəəɧɕ ȶȻȸ) 

ɞɌɖɒɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɛɗɚɞəɚɑ ɛɜɔɗɑɏɌəɔɑ 

ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ ɖ ɝɞɑəɖɌɘ ɗɟəɖɔ ɟɐɌɗɑəəɚɏɚ 

ɓɟɍɌ, ɚɐəɚɜɚɐəɌɫ ɝɞɜɟɖɞɟɜɌ ȶȻȸ. ȸɌɞɑɜɔɌɗ ɓɌ 

ɛɑɜɔɚɐ ɚɝɞɑɚɔəɞɑɏɜɌɢɔɔ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ 2 

ɏɜɟɛɛɧ əɑ ɓɌɘɑɝɞɔɗɝɫ ɛɚɗəɚɝɞɨɪ əɌ ɝɚɍɝɞɎɑə-

əɟɪ ɖɚɝɞəɟɪ ɞɖɌəɨ, ɚ ɣɑɘ ɘɚɒəɚ ɝɟɐɔɞɨ ɞɌɖɒɑ 

ɛɚ əɌɗɔɣɔɪ ɏɜɌəɟɗ ɘɌɞɑɜɔɌɗɌ Ɏ ɗɟəɖɌɡ ɟɐɌɗɑə-

əɧɡ ɓɟɍɚɎ, ɏɜɌəɔɢɧ ɖɚɞɚɜɧɡ ɣɑɞɖɚ ɛɜɚɝɗɑɒɔ-

ɎɌɪɞɝɫ ɛɚ ɐɌəəɧɘ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌ-

əɔɫ. Ȼɗɚɞəɚɝɞɨ əɚɎɚɚɍɜɌɓɚɎɌəəɚɏɚ ɚɝɞɑɚɜɑɏɑəɑ-

ɜɌɞɌ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɔɗɌ 1850Ñ370 ɟɝɗɚɎəɧɡ 

ɑɐɔəɔɢ. ɄɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ ɣɌ-

ɝɞɔ ɣɑɗɪɝɞɔ ɐɚ əɌɣɌɗɌ ɗɑɣɑəɔɫ ɝɚɝɞɌɎɗɫɗɌ Ɏ 

ɝɜɑɐəɑɘ 8,32Ñ0,53 ɘɘ, ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑ-

ɜɌɢɔɔ ɟɐɌɗɑəɔɫ ɓɟɍɌ ɝ ɚɐəɚɘɚɘɑəɞəɚɕ ɛɗɌɝɞɔ-

ɖɚɕ ɗɟəɖɔ ɝɚɝɞɌɎɔɗɌ 6,71Ñ0,39 ɘɘ, ɣɞɚ ɝɚɝɞɌɎɔ-

ɗɚ 82% ɚɞ ɛɑɜɎɚəɌɣɌɗɨəɚɕ ɤɔɜɔəɧ. 

ȿ ɛɌɢɔɑəɞɚɎ ɚɍɑɔɡ ɏɜɟɛɛ ɜɑəɞɏɑəɚ-

ɝɑɘɔɚɞɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ ɖɚɝɞəɚ-ɛɗɌɝɞɔɣɑɝɖɔɡ 

ɘɌɞɑɜɔɌɗɚɎ ɛɚɝɗɑ ɛɑɜɔɚɐɌ ɚɝɞɑɚɔəɞɑɏɜɌɢɔɔ ɝɚ-

ɚɞɎɑɞɝɞɎɚɎɌɗɔ ɡɌɜɌɖɞɑɜəɧɘ ɐɗɫ ɐɌəəɧɡ ȶȻȸ, 

ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɐɑəɞɌɗɨəɚɕ 

ɔɘɛɗɌəɞɌɢɔɔ (ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑ-

əɔɕ) əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ. 

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ (ɛɌɢɔɑəɞ ɔɓ ɏɜɟɛ-

ɛɧ 1). 

ȻɌɢɔɑəɞɖɌ ȹ., 38 ɗɑɞ, ɚɍɜɌɞɔɗɌɝɨ Ɏ ɖɗɔ-

əɔɖɟ ɝ ɒɌɗɚɍɌɘɔ əɌ ɜɌɓɜɟɤɑəɔɑ ɖɚɜɚəɖɔ ɓɟɍɌ 

1.6 (ɜɔɝ. 5). Ȼɜɔ ɚɝɘɚɞɜɑ ɖɚɜɚəɖɚɎɌɫ ɣɌɝɞɨ ɓɟɍɌ 

1.6 ɜɌɓɜɟɤɑəɌ, ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɖɚɜɑəɨ, ɖɚɜɑəɨ 

ɜɌɓɘɫɏɣɑəəɧɕ, ɔɓɘɑəɑə Ɏ ɢɎɑɞɑ. Ȼɜɔ ɛɜɚɎɑɐɑ-

əɔɔ ȶȷȶȾ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɚɣɌɏɚɎ ɐɑɝɞɜɟɖɢɔɔ 

əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ. ɄɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞ-

ɜɚɝɞɖɌ Ɏ ɚɍɗɌɝɞɔ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ 1.6 ɝɚɝɞɌɎɗɫɑɞ 

11,89 ɘɘ (ɜɔɝ. 6). ȻɌɢɔɑəɞɖɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ 

ɟɐɌɗɑəɔɑ ɓɟɍɌ 1.6 ɝ ɚɐəɚɘɚɘɑəɞəɚɕ ɛɗɌɝɞɔɖɚɕ 

ɗɟəɖɔ ɝɔəɞɑɞɔɣɑɝɖɔɘ ȶȻȸ çMatriTM BONEè. Ƀɑ-

ɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɍɧɗɌ ɎɧɛɚɗəɑəɌ  

 

ȼɔɝ. 3 (Fig. 3).                                                      

 

ȼɔɝ. 4 (Fig . 4).                                                      

ȼɔɝ. 3.  ȸȽȶȾ.  

ȯɔɐɜɌɞɔɜɚɎɌəəɧɕ ɠɜɌɏɘɑəɞ ɝɔəɞɑɞɔɣɑɝɖɚɏɚ ȶȻȸ 

çMatriTM BONEè, ɛɗɚɞəɚɝɞɨ 265,6Ñ 379,4 HU. 

Fig. 3.  MSCT.  

Hydrated fr agment of the synthetic bone graft "Matri TM 

BONE", density 265.6 Ñ 379.4 HU. 

ȼɔɝ. 4.   ȸȽȶȾ.  

ȯɔɐɜɌɞɔɜɚɎɌəəɧɕ ɠɜɌɏɘɑəɞ ɖɝɑəɚɏɑəəɚɏɚ ȶȻȸ çBio-

Ossè, ɛɗɚɞəɚɝɞɨ 883,7Ñ227,7 HU. 

Fig. 4.   MSCT.  

Hydrated fragment of the xenog eneic bone graft "Bio -

Oss", density 883.7 Ñ 227.7 HU.  
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ȼɔɝ. 5 (Fig. 5).                                                      

 

ȼɔɝ. 6 (Fig . 6).                                                      

ȼɔɝ. 5.  ȶȷȶȾ.  ȻɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȻɌɢɔɑəɞ ȹ. ɐɚ əɌɣɌɗɌ ɗɑɣɑəɔɫ. 

Fig. 5.  CBCT. Panoramic reconstruction.  

Patient  N. before  treatment . 

ȼɔɝ. 6.  ȶȷȶȾ.  MPR ɔ ɖɜɚɝɝ-ɝɑɖɢɔɫ Ɏ ɚɍɗɌɝɞɔ ɓɟɍɌ 

1.6. 

ȻɌɢɔɑəɞ ȹ. ɐɚ əɌɣɌɗɌ ɗɑɣɑəɔɫ. ɄɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ 

ɚɞɜɚɝɞɖɌ ɝɚɝɞɌɎɗɫɑɞ 11,89 ɘɘ. 

Fig. 6.  CBCT. MPR and cross -section in the area of the 

tooth 1.6.  

Patient  N. before  treatment , the width of the alveolar pr o-

cess is 11.89 mm. 

 

ȼɔɝ. 7 (Fig . 7). 

 

ȼɔɝ. 8 (Fig . 8). 

ȼɔɝ. 7.  ȶȷȶȾ.  ȻɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.  

ȻɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɛɌɢɔɑəɞ ȹ. 6 ɘɑɝɫ-

ɢɑɎ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɌɟɏɘɑəɞɌɢɔɔ ɗɟəɖɔ ɓɟɍɌ 

1.6. 

Fig. 7.  CBCT.  Panoramic reconstruction.   

Panoramic reconstruction. Patient N., 6 months after 

socket preservation in the area 1.6.  

ȼɔɝ. 8.  ȶȷȶȾ. MPR ɔ ɖɜɚɝɝ-ɝɑɖɢɔɫ Ɏ ɛɜɚɑɖɢɔɔ ɓɟɍɌ 

1.6. 

ȻɌɢɔɑəɞ ȹ. ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ Ɍɟɏɘɑə-

ɞɌɢɔɔ ɗɟəɖɔ ɓɟɍɌ 1.6. ɄɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ 

ɝɚɝɞɌɎɗɫɑɞ 8,92 ɘɘ. 

Fig. 8.  CBCT. MPR and cross -section in the pr ojection 

of the tooth 1.6.   

Patient N., 6 months after the socket preservation in the area 

1.6. The width of t he alveolar process is 8.92 mm.  

 

ȼɔɝ. 9 (Fig . 9). 

ȼɔɝ. 9.  ȺȻȾȯ.  

ȻɌɢɔɑəɞ ȹ. ɣɑɜɑɓ 1,5 ɏɚɐɌ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ.  

Fig. 9.  Ortopantomography.   

Patient  N. 1.5 years  after  the  treatment . 
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ɛɚɎɞɚɜəɌɫ ȶȷȶȾ (ɜɔɝ. 7). ȭɧɗ ɛɚɗɟɣɑə ɐɚɝɞɌ-

ɞɚɣəɚ ɛɗɚɞəɧɕ ɚɝɞɑɚɜɑɏɑəɑɜɌɞ, ɚɐəɚɜɚɐəɧɕ ɛɚ  

ɝɞɜɟɖɞɟɜɑ, ɚɞɘɑɣɌɗɔɝɨ əɑɓəɌɣɔɞɑɗɨəɧɑ Ɏɖɗɪɣɑ-

əɔɫ ɣɌɝɞɔɢ ȶȸȻ, ɛɗɚɞəɚɝɞɨ ɝɚɝɞɌɎɗɫɗɌ 1300-

1600 ɟɝɗɚɎəɧɡ ɑɐɔəɔɢ. ɄɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɕ 

ɣɌɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɓɟɍɌ 1.6 ɝɚɝɞɌɎɗɫɗɌ 8,92 ɘɘ 

(ɜɔɝ. 8). ȻɌɢɔɑəɞɖɑ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɟɝɞɌəɚɎɖɌ 

ɐɑəɞɌɗɨəɚɏɚ ɔɘɛɗɌəɞɌɞɌ Ɏ ɚɍɗɌɝɞɔ ɚɞɝɟɞɝɞɎɟɪ-

ɥɑɏɚ ɓɟɍɌ 1.6 (ɜɔɝ. 9).  

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ (ɛɌɢɔɑəɞ ɔɓ ɏɜɟɛ-

ɛɧ 2). 

ȻɌɢɔɑəɞɖɌ ȭ., 49 ɗɑɞ, ɚɍɜɌɞɔɗɌɝɨ ɝ ɒɌɗɚɍɌɘɔ əɌ 

ɛɚɐɎɔɒəɚɝɞɨ ɓɟɍɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɓɌɞɜɟɐ-

əɑəəɧɕ ɛɜɔɑɘ ɛɔɥɔ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɗɔəɔɣɑ-

ɝɖɚɏɚ ɚɝɘɚɞɜɌ ɍɧɗɚ ɎɧɫɎɗɑəɚ: ɛɚɐɎɔɒəɚɝɞɨ ɓɟ-

ɍɚɎ 3.3, 3.2, 3.1, 4.1, 4.2, 4.3 ɞɜɑɞɨɑɕ ɝɞɑɛɑəɔ, 

ɛɚɞɑɜɫ Ɏɧɝɚɞɧ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ ɚɖɚɗɚ Ĵ Ɏɧɝɚɞɧ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ (ɜɔɝ.  

10). ȽɗɔɓɔɝɞɌɫ ɚɍɚɗɚɣɖɌ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ Ɏ 

ɚɍɗɌɝɞɔ ɓɟɍɚɎ ɚɞɑɣəɌ, ɎɧɜɌɒɑəəɚɕ ɏɔɛɑɜɑɘɔɔ 

əɑ ɚɞɘɑɣɌɑɞɝɫ. Ȼɚ ɐɌəəɧɘ ȶȷȶȾ ɛɑɜɔɌɛɔɖɌɗɨ-

əɧɡ ɚɣɌɏɚɎ ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ əɑ ɎɧɫɎ-

ɗɑəɚ. ɄɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɓɟ 

ɍɌ 3.3 ɝɚɝɞɌɎɔɗɌ 7,04 ɘɘ, ɓɟɍɌ 3.2 5,64 ɘɘ, ɓɟɍɌ  

3.1 4,88 ɘɘ, ɓɟɍɌ 4.2 6,73 ɘɘ, ɓɟɍɌ 4.3 7,71 ɘɘ 

(ɜɔɝ. 11). ȭɧɗɚ ɛɜɚɎɑɐɑəɚ ɟɐɌɗɑəɔɑ ɓɟɍɚɎ 3.3, 

3.2, 3.1, 4.1, 4.2, 4.3 ɝ ɚɐəɚɘɚɘɑəɞəɚɕ ɛɗɌɝɞɔ-

ɖɚɕ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɚɍ-

ɗɌɝɞɔ ɟɐɌɗɑəəɧɡ ɓɟɍɚɎ ɝ ɛɜɔɘɑəɑəɔɑɘ ɖɝɑəɚ-

ɏɑəəɚɏɚ ɘɌɞɑɜɔɌɗɌ çBio-Ossè. Ƀɑɜɑɓ 6 ɘɑɝɫɢɑɎ 

ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑɜɌɢɔɔ ɔɘɛɗɌəɞɌɢɔɔ 

ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ ɍɧɗɌ Ɏɧɛɚɗəɑ-

 

ȼɔɝ. 10 (Fig . 10). 

 

ȼɔɝ. 11 (Fig . 11). 

ȼɔɝ. 10. ȶȷȶȾ.  ȻɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.  

ȻɌɢɔɑəɞ ȭ. ɐɚ əɌɣɌɗɌ ɗɑɣɑəɔɫ. 

Fig. 10. CBCT.  Panoramic reconstructio n.  

Patient  B. before  treatment . 

ȼɔɝ. 11. ȶȷȶȾ. MPR ɔ ɖɜɚɝɝ-ɝɑɖɢɔɫ Ɏ ɚɍɗɌɝɞɔ ɓɟɍɌ 3.3. 

ȻɌɢɔɑəɞ ȭ. ɐɚ əɌɣɌɗɌ ɗɑɣɑəɔɫɤɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ 

ɝɚɝɞɌɎɗɫɑɞ 7,04 ɘɘ. 

Fig. 11. CBCT. MPR and cross -section in the tooth area 

3.3.  

Patient B. before treatment.; the width of the alveolar part is 

7.04 mm.  

 

ȼɔɝ. 12 (Fig . 12). 

 

ȼɔɝ. 13 (Fig . 13). 

ȼɔɝ. 12. ȶȷȶȾ.  ȻɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȻɌɢɔɑəɞ ȭ. 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ Ɍɟɏ-

ɘɑəɞɌɢɔɔ ɗɟəɚɖ ɓɟɍɚɎ 3.3, 3.2, 3.1, 4.1, 4.2, 4.3. 

Fig. 12. CBCT.  Panoramic reconstruction.    

Patient B. 6 months after the socket preservation in 

the area 3.3, 3.2, 3.1, 4.1, 4.2, 4.3.  

ȼɔɝ. 13. ȶȷȶȾ. MPR ɔ ɖɜɚɝɝ-ɝɑɖɢɔɫ Ɏ ɚɍɗɌɝɞɔ ɓɟɍɌ 3.3. 

ȻɌɢɔɑəɞ ȭ. ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɌɟɏɘɑəɞɌ-

ɢɔɔ ɗɟəɚɖ ɓɟɍɚɎ 3.3, 3.2, 3.1, 4.1, 4.2, 4.3. ɄɔɜɔəɌ ɌɗɨɎɑɚɗɫɜ-

əɚɕ ɣɌɝɞɔ ɝɚɝɞɌɎɗɫɑɞ 6,27 ɘɘ. 

Fig. 13. CBCT. MPR and cross -section in the tooth area 

3.3.  

Patient B. 6 months after the socket preservation in the area 

3.3, 3.2, 3.1, 4.1, 4.2, 4.3. The width of the alveolar part is 6.27 

mm.  
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əɌ ɛɚɎɞɚɜəɌɫ ȶȷȶȾ (ɜɔɝ. 12), ɛɚ ɐɌəəɧɘ ɖɚɞɚ-

ɜɚɕ ɛɗɚɞəɚɝɞɨ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɚɍɗɌɝɞɔ ɛɚɐɝɌɐ-

ɖɔ ȶȸȻ ɝɚɝɞɌɎɔɗɌ ɚɖɚɗɚ 1700-2000 ɟɝɗɚɎəɧɡ 

ɑɐɔəɔɢ, ɤɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɟɐɌɗɑəəɧɡ ɓɟɍɚɎ ɝɚɝɞɌɎɔɗɌ: 

ɓɟɍɌ 3.3 6,72 ɘɘ, ɓɟɍɌ 3.2 4,48 ɘɘ, ɓɟɍɌ 3.1 3,96 

ɘɘ, ɓɟɍɌ 4.2 4,64 ɘɘ, ɓɟɍɌ 4.3 5,9 ɘɘ (ɜɔɝ. 13). 

ȺɞɘɑɣɌɑɞɝɫ əɌɗɔɣɔɑ ɎəɚɎɨ ɚɍɜɌɓɚɎɌəəɚɕ ɖɚɝɞ-

əɚɕ ɞɖɌəɔ əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ, ɝ Ɏɖɗɪɣɑ-

əɔɫɘɔ ɣɌɝɞɔɢ ȶȻȸ. ȳɌɛɚɗəɑəəɧɑ ɖɚɝɞəɚɛɗɌ-

ɝɞɔɣɑɝɖɔɘ ɘɌɞɑɜɔɌɗɚɘ ɗɟəɖɔ Ɏɧɐɑɗɫɗɔɝɨ əɌ 

ɠɚəɑ ɚɝɞɌɗɨəɧɡ ɝɞɜɟɖɞɟɜ ɖɚɝɞəɚɕ ɞɖɌəɔ. ȻɌɢɔ-

ɑəɞɖɑ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɟɝɞɌəɚɎɖɌ 8 ɐɑəɞɌɗɨəɧɡ 

ɔɘɛɗɌəɞɌɞɚɎ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ (ɜɔɝ. 14), əɌ 

ɐɌəəɧɕ ɘɚɘɑəɞ ɛɌɢɔɑəɞ əɌɡɚɐɔɞɝɫ əɌ ɩɞɌɛɑ 

ɚɜɞɚɛɑɐɔɣɑɝɖɚɕ ɜɑɌɍɔɗɔɞɌɢɔɔ. 

ȮɧɎɚɐɧ.  

ȶȷȶȾ ɫɎɗɫɑɞɝɫ ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ 

ɚɢɑəɖɔ ɛɜɔɘɑəɑəɔɫ ɝɔəɞɑɞɔɣɑɝɖɔɡ ɔ ɖɝɑəɚɏɑə-

əɧɡ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ ɐɗɫ Ɍɟɏɘɑə-

ɞɌɢɔɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ ɣɌɝɞɔ ɣɑɗɪɝɞɑɕ 

ɛɑɜɑɐ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɑɕ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɚɛɑɜɌɢɔɔ ɟɐɌɗɑəɔɫ ɓɟɍɌ 

ɔ ɚɞɝɟɞɝɞɎɔɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɛɑ-

ɜɔɌɛɔɖɌɗɨəɧɡ ɞɖɌəɫɡ ɝ ɢɑɗɨɪ ɝɚɡɜɌəɑəɔɫ ɛɌ-

ɜɌɘɑɞɜɚɎ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ ɏɜɑɍəɫ ɜɑ-

ɖɚɘɑəɐɟɑɞɝɫ ɛɜɚɎɚɐɔɞɨ ɚɛɑɜɌɢɔɪ ɌɟɏɘɑəɞɌɢɔɔ 

ɗɟəɖɔ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȼɔɝ. 14 (Fig . 14). 

ȼɔɝ. 14. ȺȻȾȯ.  

ȻɌɢɔɑəɞ ȭ. ɛɚɝɗɑ ɟɝɞɌəɚɎɖɔ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ 

əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ.  

Fig. 14. Ortopantomography . 

Patient  B. after  the  dental  implantation  on  the  lower  jaw . 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɛɑɜɠɟɓɔɚəəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ (ȻȶȾ) Ɏ ɚɢɑəɖɑ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɚɕ 

ɔɤɑɘɔɑɕ.  Ⱥɢɑəɔɞɨ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ȻȶȾ ɛɌɢɔɑəɞɌɘ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɎɌɜɔɌəɞɌ ɛɚɜɌɒɑəɔɫ Ɏəɟɞɜɑəəɔɡ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ (ȮȽȬ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ 2015-2016 ɏɏ. Ɏ ɚɞɐɑɗɑəɔɔ ȶȾ ɔ ȸȼȾ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 

103 ɛɌɢɔɑəɞɌ ɛɑɜɑɐ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɑɕ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ. ȻɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɔɝɨ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ ɌəɏɔɚɏɜɌɠɔɫ (ȶȾȬ) 

ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɔ ɝɚɝɟɐɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɛɑɜɠɟɓɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚ-

ɘɚɏɜɌɠɔɫ (ȻȶȾ). ȭɧɗɚ ɛɜɚɚɛɑɜɔɜɚɎɌəɚ 76 ɛɌɢɔɑəɞɚɎ, əɌ 5-6 ɝɟɞɖɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ Ɏɧ-

ɛɚɗəɫɗɚɝɨ ɛɚɎɞɚɜəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɜɌɒɑəɔɫ ȮȽȬ Ɍɜɞɑɜɔɔ ɍɧɗɔ 

ɜɌɓɐɑɗɑəɧ ɞɜɔ ɏɜɟɛɛɧ: ɝ ɚɐəɚɝɞɚɜɚəəɔɘ ɝɟɒɑəɔɑɘ ȮȽȬ, ɝ ɐɎɟɝɞɚɜɚəəɔɘ ɝɞɑəɚɓɚɘ ȮȽȬ, 

ɝ ɝɚɣɑɞɌəɔɑɘ ɚɖɖɗɪɓɔɔ ɚɐəɚɕ ȮȽȬ ɔ ɝɞɑəɚɓɚɘ ɛɜɚɞɔɎɚɛɚɗɚɒəɚɕ ȮȽȬ. ȺɢɑəɔɎɌɗɝɫ ɖɚ-

ɩɠɠɔɢɔɑəɞ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɖɌɖ ɚɞəɚɤɑəɔɑ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɏɑɘɔɝɠɑɜɑ əɌ 

ɟɜɚɎəɑ ɝɟɒɑəəɚɏɚ (ɛɜɚɚɛɑɜɔɜɚɎɌəəɚɏɚ) ɝɚɝɟɐɌ ɖ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ əɌ ɛɜɚɞɔɎɚɛɚɗɚɒ-

əɚɕ ɝɞɚɜɚəɑ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ I ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɚɐəɚɝɞɚɜɚəəɔɘ ɝɟɒɑəɔɑɘ ȮȽȬ ɚɞɘɑɣɌɗɚɝɨ 

ɟɘɑəɨɤɑəɔɑ ɖɜɚɎɚɞɚɖɌ əɌ ɝɞɚɜɚəɑ ɛɚɜɌɒɑəɔɫ Ɏ 72% ɝɗɟɣɌɑɎ. Ȯ 26% ɝɗɟɣɌɑɎ ɝɖɚɜɚɝɞɨ 

ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɍɧɗɌ ɝəɔɒɑəɌ əɌ ɝɞɚɜɚəɑ, əɑ ɔɓɘɑəɑəəɚɕ ȮȽȬ. Ȯ 1 ɝɗɟɣɌɑ ɛɚɖɌɓɌ-

ɞɑɗɔ ɍɧɗɔ ɝɔɘɘɑɞɜɔɣəɧ. Ȯɚ II ɏɜɟɛɛɑ ɝ ɐɎɟɝɞɚɜɚəəɔɘɔ ɝɞɑəɚɓɌɘɔ ɟɘɑəɨɤɑəɔɑ ɖɜɚɎɚɞɚ-

ɖɌ əɌ ɝɞɚɜɚəɑ ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɏɚ ɝɟɒɑəɔɫ ɎɧɫɎɗɑəɚ Ɏ 46% ɝɗɟɣɌɑɎ. ȭɚɗɨɤɔɕ ɖɜɚɎɚɞɚɖ 

əɌ ɝɞɚɜɚəɑ ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɏɚ ɝɞɑəɚɓɌ ȮȽȬ ɚɞɘɑɣɑə Ɏ 42%, ɝɔɘɘɑɞɜɔɣəɧɕ ɖɜɚɎɚɞɚɖ Ɏ 

12% ɝɗɟɣɌɑɎ. Ȯ III ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɚɖɖɗɪɓɔɑɕ ɚɐəɚɕ ȮȽȬ ɔ ɝɞɑəɚɓɚɘ ɛɜɚɞɔɎɚɛɚɗɚɒ-

əɚɕ ȮȽȬ Ɏ 74% ɝɗɟɣɌɑɎ ɎɧɫɎɗɑəɚ ɟɘɑəɨɤɑəɔɑ ɖɜɚɎɚɞɚɖɌ əɌ ɝɞɚɜɚəɑ ɚɖɖɗɪɓɔɔ. Ȯ 9% 

ɝɗɟɣɌɑɎ ɖɜɚɎɚɞɚɖ ɍɧɗ ɗɟɣɤɑ əɌ ɝɞɚɜɚəɑ ɚɖɖɗɪɓɔɔ, Ɏ 17% ɖɜɚɎɚɞɚɖ ɟ ɛɌɢɔɑəɞɚɎ ɍɧɗ 

ɝɔɘɘɑɞɜɔɣɑə.  

Ȼɜɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ Ɏ I ɏɜɟɛɛɑ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɔɝɡɚɐəɧɘ 

ɐɑɠɔɢɔɞɚɘ ɖɜɚɎɚɞɚɖɌ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɟɎɑɗɔɣɑəɔɑ ɛɚɖɌɓɌɞɑɗɫ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ Ɏ 81% ɝɗɟ-

ɣɌɑɎ. Ȯɚ II  ɏɜɟɛɛɑ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɝɡɚɐəɚ ɘɑəɨɤɑɕ ɝɖɚɜɚɝɞɨɪ ɖɜɚɎɚɞɚɖɌ 

əɌ ɝɞɚɜɚəɑ ɍɚɗɨɤɑɏɚ ɝɞɑəɚɓɌ ȮȽȬ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɎɧɫɎɗɑəɚ ɟɎɑɗɔɣɑəɔɑ ɖɜɚɎɚɞɚ-

ɖɌ ɚɞ 1 ɐɚ 90%. Ȯ ɝɗɟɣɌɫɡ ɝ ɔɝɡɚɐəɚ ɍɚɗɨɤɑɕ ɝɖɚɜɚɝɞɨɪ ɖɜɚɎɚɞɚɖɌ əɌ ɝɞɚɜɚəɑ ɝɟɒɑəəɚɕ 

Ɍɜɞɑɜɔɔ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɓɌɠɔɖɝɔɜɚɎɌəɚ ɟɘɑəɨɤɑəɔɑ ɜɌɓəɔɢɧ ɝɖɚɜɚɝɞəɧɡ ɛɚɖɌ-

ɓɌɞɑɗɑɕ ɘɑɒɐɟ ɏɑɘɔɝɠɑɜɌɘɔ. Ȯ III  ɏɜɟɛɛɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɝɡɚɐəɚ ɗɟɣɤɔɘ ɖɜɚɎɚɞɚɖɚɘ əɌ 

ɝɞɚɜɚəɑ, ɝɟɒɑəəɚɕ ȮȽȬ Ɏ 45% ɝɗɟɣɌɑɎ ɚɞɘɑɣɌɗɚɝɨ ɐɌɗɨəɑɕɤɑɑ ɟɎɑɗɔɣɑəɔɑ CBF əɌ ɝɞɚ-

ɜɚəɑ ɚɛɑɜɌɢɔɔ, Ɏ 55% ĭ əɌɚɍɚɜɚɞ ɟɘɑəɨɤɑəɔɑ ɜɌɓəɔɢɧ Ɏ ɝɖɚɜɚɝɞəɧɡ ɛɚɖɌɓɌɞɑɗɫɡ ɘɑɒ-

ɐɟ ɏɑɘɔɝɠɑɜɌɘɔ.   

ȶɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ȯȻȽ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɞɚɗɨɖɚ Ɏ 1 ɝɗɟ-

ɣɌɑ Ɏ I ɏɜɟɛɛɑ. Ȯɚ Ɏɝɑɡ ɚɝɞɌɗɨəɧɡ ɝɗɟɣɌɫɡ, Ɏ əɑɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɓɘɑəɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ 

ɛɑɜɠɟɓɔɔ, ɚɣɌɏɚɎɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ ɟ ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ.  

ȳɌɖɗɪɣɑəɔɑ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ȻȶȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑɘɔɑɕ ɏɚɗɚɎəɚ-

ɏɚ ɘɚɓɏɌ Ɏɚɓɘɚɒəɚ ɛɜɔ əɌɗɔɣɔɔ ɣɑɞɖɔɡ ɛɚɖɌɓɌəɔɕ. ȹɌɔɍɚɗɑɑ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ ȻȶȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɐəɚɝɞɚɜɚəəɔɘ ɝɞɑəɚɓɚɘ ȮȽȬ. ȹɑɚɍɡɚɐɔɘɚ ɐɌɗɨəɑɕɤɑɑ ɔɓɟɣɑ-

əɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ȻȶȬ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑɘɔɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɡɌɜɌɖɞɑɜɌ ɛɚɜɌɒɑəɔɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɐɗɫ ɛɚɔɝɖɌ ɚɍɦɑɖɞɔɎəɧɡ ɖɜɔɞɑɜɔɑɎ ɢɑɗɑ-

ɝɚɚɍɜɌɓəɚɝɞɔ ɔ ɖɗɔəɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɑɏɚ ɛɜɔɘɑəɑəɔɫ.  

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɑɜɠɟɓɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɡɜɚəɔɣɑɝɖɌɫ ɔɤɑ-

ɘɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɝɞɑəɚɓ Ɏəɟɞɜɑəəɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ. 
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DIAGNOSTIC VALUE OF BRAIN COMPUTED TOMOGRAPHY PERFUSION IN  

CAROTID OCCLUSIVE DISEASE 

 

Vishnyakova M. V.  1, Pronin I.N.2, Larkov R. N. 1, Vishnyakova M.V.  1 
 

urpose.  To determine the diagnostic value of computed tomography perfusion (CTP) 

in cerebral blood flow assessment in patients with chronic brain ischemia. To a p-

preciate advisability of CTP for patient with different variants of internal carotid a r-

tery (ICA) occlusive disease.  

Materials and methods.  During 2015 -2016 years in CT and MRI department 103 

patien ts underwent complex examination (ultrasound and computed angiography of brach i-

ocephalic arteries and cerebral vessels, CTP) before surgical carotid revascularization. 76 

patients were operated and had postoperative examination at the 5 -6 th  day after surge ry. 

According to internal carotid artery affection patients were divided in 3 groups: with unila t-

eral ICA stenosis, with bilateral ICA stenosis, with combination of on ICA occlusion and a n-

other ICA stenosis. Cerebral blood flow (CBF) coefficient was determ ined as relation of CBF 

on affected (operated) ICA side to contralateral CBF.  

Results.  In patients group I with unilateral ICA stenosis CBF reduction was mea s-

ured on affected side in 72% of cases. In 26% of cases CBF was reduced on nonstenotic 

side, in on e patient CBF values were symmetric. For second group with bilateral stenosis 

CBF reduction on the side of heavier ICA stenosis was observed in 46%. Greater CBF nu m-

bers on the less affected side were in 42% of cases, in 12% CBF in second group was sy m-

metri c. In third group in 74% decrease of CBF was found on the side of ICA occlusion co m-

paring with stenosis side. In 17% of cases CBF was symmetric, in 9% - CBF was faster on 

occlusion side.  

Postoperative examination revealed in first group with initial CBF d eficit an increase 

of CBF value in 81% of cases. In second group in majority of patients with initial CBF deficit 

on the side of heavier stenosis postoperative CBF also increased. In cases with faster CBF 

on the heavier stenosis side an equation of CBF in both hemispheres was found after su r-

gery.  In third group in patients with better CBF on stenosis side comparing with the side of 

occlusion in 45% there was farther increase in CBF on the side of operated ICA comparing 

with occlusion, in 55% - equation of parameters.  

Clinical symptoms characteristic for hyperperfusion syndrome were detected in 1 

case in first group. In all other cases, there were no focal neural symptoms.  

Conclusion.  CTP examination in patients with chronic ischemic brain disease can be 

used with clear clinical purpose. CTP can be most helpful in patients with unilateral ICA 

stenosis. Farther assessment of CTP diagnostic values for patients with chronic brain i s-

chemia according to ICA affection variant should be studied to find appropriate  criteria for 

clinical usefulness of the procedure.  

 

Keywords: computed tomography perfusion, chronic ischemic brain disease, internal 

carotid artery stenosis.
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Ɍɜɟɤɑəɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ 

(ȹȸȶ) ɛɚ ɔɤɑɘɔɣɑɝɖɚɘɟ ɞɔɛɟ, ɖɚɞɚ-

ɜɧɑ ɚɝɞɌɪɞɝɫ ɚɐəɚɕ ɔɓ əɌɔɍɚɗɑɑ Ɍɖ-

ɞɟɌɗɨəɧɡ ɛɜɚɍɗɑɘ ɝɚɎɜɑɘɑəəɚɕ ɘɑɐɔɢɔəɧ, Ɏ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɎɚɑɘ ɜɌɓɎɔɎɌɪɞɝɫ əɌ ɠɚəɑ Ɍɞɑ-

ɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɚɖɖɗɪɓɔɜɟɪɥɑɏɚ ɛɚɜɌɒɑəɔɫ 

ɝɚəəɧɡ Ɍɜɞɑɜɔɕ. ȺɛɑɜɌɞɔɎəɚɑ ɗɑɣɑəɔɑ ɛɌɢɔɑə-

ɞɚɎ ɝ ɛɚɐɚɍəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɛɚɘɚɏɌɑɞ 

ɛɜɑɐɚɞɎɜɌɞɔɞɨ ɜɌɓɎɔɞɔɑ ɖɌɖ ɛɑɜɎɔɣəɧɡ, ɞɌɖ ɔ 

ɛɚɎɞɚɜəɧɡ ȹȸȶ [1 - 3].  

ȼɑɤɑəɔɑ ɎɚɛɜɚɝɌ ɚ ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɑ əɌ ɝɟɒɑəəɧɡ ɝɚəəɧɡ Ɍɜɞɑɜɔɫɡ ɛɜɔəɔ-

ɘɌɑɞɝɫ əɌ ɚɝəɚɎɌəɔɔ ɝɚɎɚɖɟɛəɚɝɞɔ ɖɗɔəɔɣɑ-

ɝɖɔɡ ɐɌəəɧɡ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ. Ⱥɐ-

əɔɘ ɔɓ əɌɔɍɚɗɑɑ ɛɜɔəɢɔɛɔɌɗɨəɧɡ ɎɚɛɜɚɝɚɎ ɫɎ-

ɗɫɑɞɝɫ ɝɞɑɛɑəɨ ɝɟɒɑəɔɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɔ Ɏɗɔ-

ɫəɔɑ ɐɌəəɚɏɚ ɝɟɒɑəɔɫ əɌ ɝɚɝɞɚɫəɔɑ ɘɚɓɏɚɎɚɏɚ 

ɖɜɚɎɚɞɚɖɌ [4 - 7].  

ȹɑ ɘɑəɑɑ ɣɌɝɞɚ ɛɚɐəɔɘɌɑɞɝɫ Ɏɚɛɜɚɝ ɚ ɜɑ-

ɓɟɗɨɞɌɞɌɡ ɖɌɜɚɞɔɐəɚɕ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ, ɛɜɚ-

Ɏɚɐɔɘɚɕ ɝ ɢɑɗɨɪ ɟɗɟɣɤɑəɔɫ ɖɜɚɎɚɝəɌɍɒɑəɔɫ 

ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

Ȼɚɝɖɚɗɨɖɟ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɚɕ 

ɔɤɑɘɔɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɚɔɝɡɚɐɔɞ əɌɜɟɤɑ-

əɔɑ Ɍɟɞɚɜɑɏɟɗɫɢɔɔ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɞɚ ɛɚ-

ɝɗɑ ɚɛɑɜɌɢɔɔ ɟ əɔɡ ɘɚɏɟɞ ɎɚɓəɔɖɌɞɨ ɜɌɓəɚɚɍ-

ɜɌɓəɧɑ ɚɝɗɚɒəɑəɔɫ ɖɌɖ ɔɤɑɘɔɣɑɝɖɚɏɚ, ɞɌɖ ɔ 

ɏɑɘɚɜɜɌɏɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ [2, 3].  

Ȱɗɫ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑ-

ɣɑəɔɫ ɛɜɚɎɚɐɔɞɝɫ ɔɓɘɑɜɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɘɚɓ-

ɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɐɚ ɔ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌ. ȻɑɜɠɟɓɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚ-

ɘɚɏɜɌɠɔɫ (ȻȶȾ) ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ 

ɐɚɝɞɟɛəɧɡ ɝɛɚɝɚɍɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɚɝɞɚɫəɔɫ 

ɖɜɚɎɚɞɚɖɌ Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ. ȹɌ əɌɝɞɚɫɥɔɕ ɘɚ-

ɘɑəɞ ɝɟɥɑɝɞɎɟɑɞ ɘəɚɒɑɝɞɎɚ ɗɔɞɑɜɌɞɟɜəɧɡ ɔɝ-

ɞɚɣəɔɖɚɎ, ɚɞɘɑɣɌɪɥɔɡ Ɏɧɝɚɖɟɪ ɔəɠɚɜɘɌɞɔɎ-

əɚɝɞɨ ɛɚɐɚɍəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɔɓɘɑəɑəɔɫ ɖɜɚ-

ɎɚɞɚɖɌ Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ [8, 9].  

 ȺɐəɌɖɚ ɚɞɝɟɞɝɞɎɟɪɞ ɐɌəəɧɑ ɚ ɢɑɗɑɝɚɚɍ-

ɜɌɓəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɛɚɐɚɍəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑɘɔɑɕ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ, ɚɝɚɍɑəəɚ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɌɜɔɌəɞɚɎ 

ɚɖɖɗɪɓɔɜɟɪɥɑɏɚ ɛɚɜɌɒɑəɔɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ. 

ȻȶȾ ð ɘɑɞɚɐ, ɝɎɫɓɌəəɧɕ ɝ Ɏɧɝɚɖɚɕ ɗɟɣɑ-

Ɏɚɕ əɌɏɜɟɓɖɚɕ, ɎəɟɞɜɔɎɑəəɧɘ ɎɎɑɐɑəɔɑɘ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɛɚɩɞɚɘɟ əɑ ɐɚɗɒɑə ɛɜɔ-

ɘɑəɫɞɨɝɫ ɍɑɓ ɣɑɞɖɚ ɚɛɜɑɐɑɗɑəəɧɡ ɛɚɖɌɓɌəɔɕ 

ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ.   

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɚɛɜɑɐɑɗɔɞɨ Ɏɚɓɘɚɒəɚ-

ɝɞɔ ɛɑɜɠɟɓɔɚəəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ 

ɚɢɑəɖɑ ɔɓɘɑəɑəɔɕ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑɘɔɑɕ.  Ⱥɢɑəɔɞɨ ɢɑɗɑ-

ɝɚɚɍɜɌɓəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ȻȶȾ ɛɌɢɔɑəɞɌɘ Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɎɌɜɔɌəɞɌ ɛɚɜɌɒɑəɔɫ ɝɚəəɧɡ Ɍɜ-

ɞɑɜɔɕ.  

 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ 2015-2016 ɏɏ. Ɏ ɚɞɐɑɗɑəɔɔ ȶȾ ɔ ȸȼȾ 

ȯȭȿȳ ȸȺ ȸȺȹȴȶȴ ɔɘ. ȸ.ɀ. ȮɗɌɐɔɘɔɜɝɖɚɏɚ 

ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 103 ɛɌɢɔɑəɞɌ Ɏ ɜɌɘɖɌɡ ɛɜɑɐ-

ɚɛɑɜɌɢɔɚəəɚɕ ɛɚɐɏɚɞɚɎɖɔ ɖ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ 

ɝɚəəɧɡ Ɍɜɞɑɜɔɕ. ȻɌɢɔɑəɞɌɘ Ɏɧɛɚɗəɫɗɔɝɨ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɜɌɡɔɚɢɑ-

ɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ (ȭɂȬ) ɔ ɝɚɝɟɐɚɎ ȮɔɗɗɔɓɔɑɎɌ 

ɖɜɟɏɌ, ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ Ɍəɏɔɚ-

ɏɜɌɠɔɫ (ȶȾȬ), ɛɑɜɠɟɓɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚ-

ɘɚɏɜɌɠɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȼɜɚɞɚɖɚɗ ɛɜɚɎɑɐɑ-

əɔɫ ȶȾȬ ɎɖɗɪɣɌɗ əɔɓɖɚɐɚɓɚɎɚɑ ɍɑɝɖɚəɞɜɌɝɞəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ, ɛɜɚɎɑɐɑəɔɑ ɌɜɞɑɜɔɌɗɨəɚɕ ɔ Ɏɑ-

əɚɓəɚɕ ɠɌɓ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ (ɎɑəɚɓəɌɫ 

ɠɌɓɌ ɞɚɒɑ ɝɚ ɝəɔɒɑəəɚɕ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɚɕ), 

ɎəɟɞɜɔɎɑəəɚɑ ɍɚɗɪɝəɚɑ ɎɎɑɐɑəɔɑ əɔɓɖɚɚɝɘɚ-

ɗɫɜəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɚɍɦɑɘɑ 50 

ɘɗ, ɝɚ ɝɖɚɜɚɝɞɨɪ 4-4,5 ɘɗ/ɝɑɖ. ȿ Ɏɝɑɡ ɛɌɢɔɑə-

ɞɚɎ, Ɏɖɗɪɣɑəəɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ, ɍɧɗɚ ɎɧɫɎɗɑ-

əɚ ɝɟɒɑəɔɑ Ɏəɟɞɜɑəəɔɡ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ (ȮȽȬ) 

ɍɚɗɑɑ 60% ɛɚ ɖɜɔɞɑɜɔɫɘ NASCET (North 

American Stenosis Carotid Endartectomy Trial).  

Ȼɜɚɞɚɖɚɗ ȻȶȾ ɎɖɗɪɣɌɗ ɛɜɚɎɑɐɑəɔɑ 35 

ɢɔɖɗɚɎ ɝɖɌəɔɜɚɎɌəɔɫ, ɓɌɡɎɌɞɧɎɌɪɥɔɡ ɟɜɚɎɑəɨ 

ɍɌɓɌɗɨəɧɡ ɫɐɑɜ ɔ ɍɚɗɨɤɔɕ ɚɍɦɑɘ ɛɚɗɟɤɌɜɔɕ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (ɛɜɚɞɫɒɑəəɚɝɞɨ ɝɖɌəɔɜɚɎɌəɔɫ 

6 ɝɘ), ɎəɟɞɜɔɎɑəəɚɑ ɍɚɗɪɝəɚɑ ɎɎɑɐɑəɔɑ əɔɓɖɚ-

ɚɝɘɚɗɫɜəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɚɍɦɑɘɑ 

40 ɘɗ, ɝɚ ɝɖɚɜɚɝɞɨɪ 4 ɘɗ/ɝɑɖɟəɐɟ. 

Ȼɜɔ ɚɢɑəɖɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ ɚɢɑəɔ-

ɎɌɗɔɝɨ: ɚɍɦɑɘ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɘɗ/100 ɏ 

(CBV ð cerebral blood volume); ɝɖɚɜɚɝɞɨ ɘɚɓɏɚɎɚ-

ɏɚ ɖɜɚɎɚɞɚɖɌ, ɘɗ/100 ɏ/ɘɔə (cerebral blood 

flow); ɝɜɑɐəɑɑ Ɏɜɑɘɫ ɞɜɌəɓɔɞɌ ɖɜɚɎɔ, ɝɑɖ (MTT ð 

mean transit time); Ɏɜɑɘɫ ɐɚ ɐɚɝɞɔɒɑəɔɫ ɛɔɖɚ-

Ɏɚɕ ɖɚəɢɑəɞɜɌɢɔɔ, ɝɑɖ (TTP ð time to peak). Ȯɧ-

ɣɔɝɗɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ ɛɜɚɎɚɐɔɗɚɝɨ əɌ 

ɟɜɚɎəɫɡ ɍɌɓɌɗɨəɧɡ ɫɐɑɜ, ɐɗɫ ɛɚɎɧɤɑəɔɫ ɐɚɝɞɚ-

Ɏɑɜəɚɝɞɔ ɛɜɚɎɚɐɔɗɚɝɨ ɌɎɞɚɘɌɞɔɣɑɝɖɚɑ ɟɐɌɗɑəɔɑ 

ɝɚɝɟɐɚɎ ɔɓ Ɏɧɣɔɝɗɑəɔɕ. ȰɌɗɑɑ Ɏ ɡɚɐɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɜɚɎɚɐɔɗɝɫ ɚɍɝɣɑɞ ɔ ɝɜɌɎəɑəɔɑ ɝɖɚɜɚɝɞɔ 

ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ. ȴɓ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɝɖɗɪ-

ɣɌɗɔɝɨ ɛɌɢɔɑəɞɧ ɝ əɌɗɔɣɔɑɘ əɌ ɟɜɚɎəɫɡ ɝɖɌəɔ-

ɜɚɎɌəɔɫ ɚɣɌɏɚɎ ɔ ɓɚə ɔɓɘɑəɑəəɚɕ ɛɗɚɞəɚɝɞɔ 

ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

Ȱɗɫ ɐɚɝɞɚɎɑɜəɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɜɌɓəɔɢɧ 

ɛɚɖɌɓɌɞɑɗɑɕ ɝɖɚɜɚɝɞɔ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɐɚ ɔ 

ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɚɞəɚɝɔɞɑɗɨəɧɑ 

ɛɚɖɌɓɌɞɑɗɔ ĭ  ɎɧɝɣɔɞɧɎɌɗɝɫ ɖɚɩɠɠɔɢɔɑəɞ ɘɚɓ-

ɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ (ȶȸȶ) ɖɌɖ ɝɚɚɞəɚɤɑəɔɑ ɖɜɚ-

ɎɚɞɚɖɌ əɌ ɝɞɚɜɚəɑ ɍɚɗɨɤɑɏɚ ɛɚɜɌɒɑəɔɫ ɔɗɔ 

ɝɞɚɜɚəɑ ɚɛɑɜɌɢɔɔ (CBF1) ɖ ɖɜɚɎɚɞɚɖɟ Ɏ ɛɜɚɞɔ-

Ɏɚɛɚɗɚɒəɚɕ ɏɑɘɔɝɠɑɜɑ (CBF2):  

ȶȸȶ = 1 -CBF1/CBF2.  

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɖɜɔɞɑɜɔɑɎ ɢɑɗɑɝɚɚɍɜɌɓ-

əɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ȻȶȾ ɛɌɢɔɑəɞɌɘ ɝ ɜɌɓɗɔɣəɧɘ  

ȹ 
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Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ ȭɂȬ, ɍɧɗɔ 

Ɏɧɐɑɗɑəɧ əɌ ɝɗɑɐɟɪɥɔɑ ɏɜɟɛɛɧ:  

I ɏɜɟɛɛɌ ð ɛɌɢɔɑəɞɧ ɝ ɚɐəɚɝɞɚɜɚəəɔɘ ɝɞɑ-

əɚɓɚɘ ȮȽȬ (54 ɣɑɗɚɎɑɖɌ),  

II ɏɜɟɛɛɌ ð ɛɌɢɔɑəɞɧ ɝ ɐɎɟɝɞɚɜɚəəɔɘ ɝɞɑ-

əɚɓɚɘ ȮȽȬ (26 ɣɑɗɚɎɑɖ), 

III ɏɜɟɛɛɌ ð ɛɌɢɔɑəɞɧ ɝ ɝɚɣɑɞɌəɔɑɘ ɚɖ-

ɖɗɪɓɔɔ ɚɐəɚɕ ȮȽȬ ɔ ɝɞɑəɚɓɚɘ ɖɚəɞɜɗɌɞɑɜɌɗɨ-

əɚɕ ȮȽȬ (23 ɣɑɗɚɎɑɖɌ). 

ȭɧɗɚ ɛɜɚɚɛɑɜɔɜɚɎɌəɚ 76 ɛɌɢɔɑəɞɚɎ. Ȯ 

ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ əɌ 5-6 ɝɟɞ-

ɖɔ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȻȶȾ ɛɚ ɜɌ-

əɑɑ ɟɖɌɓɌəəɚɘɟ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ.  

ȼɑɓɟɗɨɞɌɞɧ: ɌəɌɗɔɓɔɜɚɎɌɗɔɝɨ ɔ ɝɜɌɎəɔɎɌ-

ɗɔɝɨ ɜɑɓɟɗɨɞɌɞɧ ɛɑɜɠɟɓɔɔ, ɛɚɗɟɣɑəəɧɑ ɛɑɜɑɐ ɔ 

ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ.  

ȺɢɑəɖɌ ɐɌəəɧɡ ɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

ɛɑɜɑɐ ɚɛɑɜɌɞɔɎəɧɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ.  

I ɏɜɟɛɛɌ ð 54 ɛɌɢɔɑəɞɌ ɝ ɚɐəɚɝɞɚɜɚəəɔɘ 

ɝɟɒɑəɔɑɘ ȮȽȬ ɍɚɗɑɑ 60% ɛɚ ɖɜɔɞɑɜɔɫɘ 

NASCET (ɜɔɝ. 1 Ɍ). 

Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɘɧ Ɏɧɐɑɗɔɗɔ əɑɝɖɚɗɨɖɚ ɎɌɜɔ-

ɌəɞɚɎ Ɍɝɔɘɘɑɞɜɔɔ ɖɜɚɎɚɞɚɖɌ (ɞɌɍɗ. ʈ1).  

Ȼɜɔ ɛɚɐɝɣɑɞɑ ȶȸȶ ɍɧɗɚ ɛɚɗɟɣɑəɚ, ɣɞɚ ɟ 

39 ɛɌɢɔɑəɞɚɎ (72%) ɝɚ ɝɞɑəɚɓɚɘ ȮȽȬ ɚɞɘɑɣɌɑɞ-

ɝɫ ɟɘɑəɨɤɑəɔɑ CBF əɌ ɝɞɚɜɚəɑ ɛɚɜɌɒɑəɔɫ (ɜɔɝ. 

1 ɍ). Ȭɝɔɘɘɑɞɜɔɫ CBF ɍɧɗɌ ɎɧɜɌɒɑəɌ Ɏ ɜɌɓɗɔɣ-

əɚɕ ɝɞɑɛɑəɔ ð ɘɌɖɝɔɘɌɗɨəɌɫ Ɍɝɔɘɘɑɞɜɔɫ ɖɜɚ-

ɎɚɞɚɖɌ ɝɚɝɞɌɎɔɗɌ 36%.  

ȿ 14 ɛɌɢɔɑəɞɚɎ (26%) ɛɚɖɌɓɌɞɑɗɨ CBF ɍɧɗ ɝəɔ-

ɒɑə əɌ ɝɞɚɜɚəɑ, əɑ ɔɓɘɑəɑəəɚɕ Ɏəɟɞɜɑəəɑɕ 

ɝɚəəɚɕ Ɍɜɞɑɜɔɔ. Ȼɜɔ ɩɞɚɘ Ɍɝɔɘɘɑɞɜɔɫ ɘɌɖɝɔ-

ɘɌɗɨəɚ ɝɚɝɞɌɎɔɗɌ 11%.  

ȿ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɛɚɖɌɓɌɞɑɗɔ ɛɑɜɠɟɓɔɔ 

ɍɧɗɔ ɝɔɘɘɑɞɜɔɣəɧ (ɜɔɝ. 1 Ɏ).  

Ƚɚɚɞəɚɤɑəɔɑ ɔɓɘɑəɑəɔɫ ɝɖɚɜɚɝɞɔ ɘɚɓɏɚɎɚɏɚ 

ɖɜɚɎɚɞɚɖɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɜɌɒɑəəɚɕ Ɍɜɞɑ-

ɜɔɔ ɛɜɑɐɝɞɌɎɗɑəɚ əɌ ɜɔɝɟəɖɑ 2. 

 Ȼɜɔ ɚɢɑəɖɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ Ɏ ɩɞɚɕ 

ɏɜɟɛɛɑ ɘɧ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɔɓɟɣɌɗɔ Ɍɝɔɘɘɑɞɜɔɪ 

ɛɑɜɠɟɓɔɔ əɌ ɝɞɚɜɚəɑ ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɏɚ ɝɟɒɑ-

əɔɫ ȮȽȬ ɛɚ ɐɌəəɧɘ ȶȾȬ ɔ ȿȳȴ: ɛɚɐɚɍəɧɡ ɛɌ-

ɢɔɑəɞɚɎ ɍɧɗɚ 12 (46%). ȼɌɓəɔɢɌ Ɏ ɓəɌɣɑəɔɫɡ 

CBF ɘɌɖɝɔɘɌɗɨəɚ ɝɚɝɞɌɎɔɗɌ 29%.  

ȻɌɢɔɑəɞɚɎ, ɝ ɍɚɗɨɤɔɘ ɖɜɚɎɚɞɚɖɚɘ əɌ 

ɝɞɚɜɚəɑ ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɏɚ ɝɞɑəɚɓɌ ȮȽȬ, ɍɧɗɚ 

ɎɧɫɎɗɑəɚ 11 (42%), ɐɑɠɔɢɔɞ ɖɜɚɎɚɞɚɖɌ ɝɚɝɞɌ-

Ɏɔɗ ɘɌɖɝɔɘɌɗɨəɚ 43%.  

ȿ 3 ɛɌɢɔɑəɞɚɎ ɛɚɖɌɓɌɞɑɗɔ ɛɑɜɠɟɓɔɔ ɍɧ-

ɗɔ ɝɔɘɘɑɞɜɔɣəɧ.  

Ⱥɞəɚɤɑəɔɑ ɔɓɘɑəɑəɔɫ ɝɖɚɜɚɝɞɔ ɘɚɓɏɚɎɚ-

ɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɜɌɒɑəəɚɕ Ɍɜ-

ɞɑɜɔɔ Ɏɚ II  ɏɜɟɛɛɑ ɛɜɑɐɝɞɌɎɗɑəɚ əɌ ɜɔɝɟəɖɑ 3.  

 Ȯ ɐɌəəɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ Ɏ 17 ɝɗɟɣɌɫɡ 

(74%) ɍɧɗɌ ɎɧɜɌɒɑəɌ Ɍɝɔɘɘɑɞɜɔɫ ɝɖɚɜɚɝɞɔ 

ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɝ ɟɘɑəɨɤɑəɔɑɘ ɑɏɚ əɌ ɝɞɚ-

ɜɚəɑ ɚɖɖɗɪɓɔɔ. Ƚɞɑɛɑəɨ Ɍɝɔɘɘɑɞɜɔɔ ɐɚɝɞɔɏɌɗɌ 

44%. ȿ 2 ɛɌɢɔɑəɞɚɎ ɖɜɚɎɚɞɚɖ ɍɧɗ ɗɟɣɤɑ əɌ 

ɝɞɚɜɚəɑ ɚɖɖɗɪɓɔɔ, ɟ 4 ɛɌɢɔɑəɞɚɎ ɖɜɚɎɚɞɚɖ ɍɧɗ 

ɝɔɘɘɑɞɜɔɣɑə. Ⱥɞəɚɤɑəɔɑ ɔɓɘɑəɑəɔɫ ɝɖɚɜɚɝɞɔ 

ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɜɌ-

ɒɑəəɚɕ Ɍɜɞɑɜɔɔ Ɏ III  ɏɜɟɛɛɑ ɛɜɑɐɝɞɌɎɗɑəɚ əɌ 

ɜɔɝɟəɖɑ 4. 

 Ȼɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ ɓəɌɣɔɘɌɫ Ɍɝɔɘ-

ɘɑɞɜɔɫ ɝɖɚɜɚɝɞɔ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɖɚɞɚɜɌɫ 

ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɔɓɘɑəɑəɔɑ CBF əɌ ɟɜɚɎəɑ ɔɤɑ-

ɘɔɓɔɜɚɎɌəəɚɕ ɞɖɌəɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɝɚɝɞɌɎɗɫ-

ɑɞ ɍɚɗɑɑ 15% [11 - 13]. ȱɝɗɔ ɛɚɐɡɚɐɔɞɨ ɖ əɌɤɔɘ 

ɔɓɘɑɜɑəɔɫɘ ɔɝɡɚɐɫ ɔɓ ɩɞɔɡ ɛɜɚɛɚɜɢɔɕ, ɞɚ ɞɚɗɨ-

ɖɚ ɟ 14 ɛɌɢɔɑəɞɚɎ ɔɓ I ɏɜɟɛɛɧ (26%) Ɍɝɔɘɘɑɞ-

ɜɔɫ ɖɜɚɎɚɞɚɖɌ ɚɞɘɑɣɌɗɌɝɨ Ɏ ɜɌɘɖɌɡ əɑ ɠɔɓɔɚ-

ɗɚɏɔɣɑɝɖɔɡ, Ɍ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ. Ⱥɐ-

əɌɖɚ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɝɚ ɓəɌɣɔɘɚɕ Ɍɝɔɘɘɑɞɜɔ-

ɑɕ ɖɜɚɎɚɞɚɖɌ ɔɓɘɑəɑəɔɫ ɎɧɫɎɗɫɗɔɝɨ əɌ ɝɞɚ-

ɜɚəɑ, ɝɟɒɑəəɚɕ ȮȽȬ.  

ȿ ɛɌɢɔɑəɞɚɎ II ɏɜɟɛɛɧ ɓəɌɣɔɘɧɑ (Ɍɝɔɘ-

ɘɑɞɜɔɫ ɖɜɚɎɚɞɚɖɌ ɍɚɗɑɑ 15%) ɔɓɘɑəɑəɔɫ ɎɧɫɎ-

ɗɫɗɔɝɨ Ɏ 11 ɝɗɟɣɌɫɡ (42%). Ƚɜɑɐɔ ɩɞɔɡ ɛɌɢɔɑə-

ɞɚɎ əɑɓəɌɣɔɞɑɗɨəɚ ɛɜɑɚɍɗɌɐɌɗɔ ɍɚɗɨəɧɑ ɝ 

ɟɘɑəɨɤɑəɔɑɘ ɖɜɚɎɚɞɚɖɌ əɌ ɝɞɚɜɚəɑ ɘɑəɨɤɑɏɚ 

ɛɚɜɌɒɑəɔɫ ɛɜɔ ȿȳȴ ɔ ȶȾȬ (6 ɛɌɢɔɑəɞɚɎ).  

ȹɌɔɍɚɗɑɑ ɓɌɖɚəɚɘɑɜəɧɘ ɍɧɗɚ ɜɌɝɛɜɑɐɑ-

ɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɛɚ ɎɧɜɌɒɑəəɚɝɞɔ Ɍɝɔɘɘɑɞɜɔɔ 

ɖɜɚɎɚɞɚɖɌ Ɏ III ɏɜɟɛɛɑ. ȿ 13 ɛɌɢɔɑəɞɚɎ (56%) 

Ɍɝɔɘɘɑɞɜɔɫ ɛɜɑɎɧɤɌɗɌ 15%, ɔ ɛɜɌɖɞɔɣɑɝɖɔ ɟ 

Ɏɝɑɡ ɔɓ əɔɡ (ɖɜɚɘɑ ɚɐəɚɏɚ) ɟɘɑəɨɤɑəɔɑ ɖɜɚɎɚ-

ɞɚɖɌ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɝɞɚɜɚəɑ ɚɖɖɗɪɓɔɜɚɎɌəəɚɕ 

ȮȽȬ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌɔɍɚɗɑɑ ɟɍɑɐɔɞɑɗɨəɧɘɔ 

ɍɧɗɔ ɐɌəəɧɑ ȻȶȾ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɚɐəɚɝɞɚ-

ɜɚəəɔɘɔ ɝɟɒɑəɔɫɘɔ ȮȽȬ ɔ ɝ ɚɖɖɗɪɓɔɑɕ ȮȽȬ ɝ 

ɚɐəɚɕ ɝɞɚɜɚəɧ ɔ ɝɟɒɑəɔɑɘ ȮȽȬ ɝ ɛɜɚɞɔɎɚɛɚ-

ɗɚɒəɚɕ ɝɞɚɜɚəɧ.  

ȺɢɑəɖɌ ɐɌəəɧɡ ɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɛɚɝɗɑ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚɕ ɚɛɑɜɌɢɔɔ.  

ȼɑɎɌɝɖɟɗɫɜɔɓɌɢɔɫ ɝɚɝɟɐɚɎ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɛɜɔ ɚɖɖɗɪɓɔɜɟɪɥɑɘ ɛɚɜɌɒɑəɔɔ ɝɚəəɧɡ 

Ɍɜɞɑɜɔɕ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ Ɏ 76 ɝɗɟɣɌɫɡ. 

Ȯ I ɏɜɟɛɛɑ ɍɧɗɚ ɛɜɚɚɛɑɜɔɜɚɎɌəɚ 39 ɛɌ-

ɢɔɑəɞɚɎ.  

ȽəɌɣɌɗɌ ɌəɌɗɔɓɔɜɚɎɌɗɔɝɨ ɐɌəəɧɑ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɔɝɡɚɐəɧɘ ɐɑɠɔɢɔɞɚɘ ɖɜɚɎɚɞɚɖɌ əɌ 

ɝɞɚɜɚəɑ, ɝɟɒɑəəɚɕ ɔ ɓɌɞɑɘ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəəɚɕ 

ȮȽȬ ð 27 ɣɑɗɚɎɑɖ. ȿ əɔɡ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɟɎɑɗɔɣɑ- 

ȾɌɍɗɔɢɌ ʈ1.    ȮɌɜɔɌəɞɧ Ɍɝɔɘɘɑɞɜɔɔ ɖɜɚɎɚɞɚɖɌ. 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ).                                                      

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ).                                                      

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ).                                                      

ȼɔɝ. 1.  ȶȾ-ɛɑɜɠɟɓɔɫ. ȺɍɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɚɐəɚɝɞɚɜɚəəɔɘ ɝɞɑəɚɓɚɘ ȮȽȬ. 

Ɍ - ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ ɌəɏɔɚɏɜɌɠɔɫ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ. Ƚɟɍɚɖɖɗɪɓɔɫ ɛɜɌɎɚɕ ȮȽȬ.  

ɍ - Ȼɚɝɞɜɚɑəɔɑ ɢɎɑɞɚɎɧɡ ɖɌɜɞ ɛɑɜɠɟɓɔɔ. ȿ ɛɌɢɔɑəɞɌ ɝɚ ɝəɔɒɑəɔɑɘ CBF, ɟɎɑɗɔɣɑəɔɑɘ ȸȾȾ ɔ ȾȾȼ. 

Ɏ - Ȼɚɝɞɜɚɑəɔɑ ɢɎɑɞɚɎɧɡ ɖɌɜɞ ɛɑɜɠɟɓɔɔ. ȿ ɛɌɢɔɑəɞɌ ɝ ɝɔɘɘɑɞɜɔɣəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɛɑɜɠɟɓɔɔ.  

Fig. 1.  ȽT perfusion. Patients with unilateral ICA stenosis.  

a - Computed angiography, volume rendering techni que ð right ICA subocclusion. Colored perfusion maps:  

b - case of patient with CBF decrease, MTT and TTP increase;  

c - case of patients with symmetric perfusion para meters.  

 

ȼɔɝ. 2 (Fig. 2). 

ȼɔɝ. 2. ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ I ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɔɓɘɑəɑəɔɫ ɝɖɚɜɚɝɞɔ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ (CBF). 

Fig. 2. Diagramm.  

Distribution of I group patients according to CBF 

changes.  

ȾɌɍɗɔɢɌ ʈ2.  ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ II ɏɜɟɛɛɧ. 

ɺʳʨʘʞʝʥʥʦʩʪʴ ʘʩʠʤʤʝʪʨʠʠ ʢʨʦʚʦʪʦʢʘ ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ 
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ȼɔɝ. 3 (Fig. 3). 

ȼɔɝ. 3. ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ II ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɔɓɘɑəɑəɔɫ ɝɖɚɜɚɝɞɔ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ (CBF). 

Fig. 3.   Diagramm.  

Distribution of II group patients according to CBF 

changes.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (2):31-38     DOI:10.21569/2222-7415-2017-7-2-31-38               ʉʪʨʘʥʠʮʘ  36 
  

əɔɑ CBF ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ Ɏ 22 ɝɗɟɣɌɫɡ (81%), 

ɛɜɚɢɑəɞ ɟɎɑɗɔɣɑəɔɫ ɖɜɚɎɚɞɚɖɌ ɖɚɗɑɍɌɗɝɫ ɚɞ 1% 

ɐɚ 80%. ȿ ɛɌɢɔɑəɞɌ, ɟ ɖɚɞɚɜɚɏɚ ɟɎɑɗɔɣɑəɔɑ ɝɖɚ-

ɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ əɌ ɝɞɚɜɚəɑ ɚɛɑɜɌɢɔɔ ɝɚɝɞɌɎɔ-

ɗɚ 80%, ɜɌɓɎɔɗɔɝɨ ɎɧɜɌɒɑəəɧɑ ɏɚɗɚɎəɧɑ ɍɚɗɔ, 

ɍɧɗɚ ɓɌɠɔɖɝɔɜɚɎɌəɚ ɛɚɎɧɤɑəɔɑ ɌɜɞɑɜɔɌɗɨəɚɏɚ 

ɐɌɎɗɑəɔɫ. Ȼɚɐɚɍəɧɑ ɔɓɘɑəɑəɔɫ ɍɧɗɔ ɜɌɝɢɑəɑ-

əɧ ɖɌɖ ɛɜɚɫɎɗɑəɔɑ ɏɔɛɑɜɛɑɜɠɟɓɔɚəəɚɏɚ ɝɔə-

ɐɜɚɘɌ. ȿ 4 ɛɌɢɔɑəɞɚɎ ɝ ɔɝɡɚɐəɧɘ ɐɑɠɔɢɔɞɚɘ 

ɖɜɚɎɚɞɚɖɌ ɎɧɫɎɗɑəɚ ɟɘɑəɨɤɑəɔɑ CBF ɛɚ ɝɜɌɎ-

əɑəɔɪ ɝ ɔɝɡɚɐəɧɘɔ ɓəɌɣɑəɔɫɘɔ, ɖɚɗɑɍɌəɔɫ ɚɞ 

1% ɐɚ 14%. Ȼɜɔ ɩɞɚɘ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɛɚɫɎɗɑəɔɫ 

ɚɣɌɏɚɎ ɔɗɔ ɓɚə ɔɤɑɘɔɔ Ɏ ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ, ɖɗɔəɔɣɑɝɖɔ ɟɡɟɐɤɑəɔɫ 

ɝɌɘɚɣɟɎɝɞɎɔɫ ɛɌɢɔɑəɞɚɎ əɑ ɚɞɘɑɣɑəɚ.  

Ȼɜɔ ɚɛɑɜɌɞɔɎəɚɘ ɗɑɣɑəɔɔ ɛɌɢɔɑəɞɚɎ I  

ɏɜɟɛɛɧ ɝ ɔɝɡɚɐəɚ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɝɖɚɜɚɝɞɨɪ 

ɖɜɚɎɚɞɚɖɌ əɌ ɝɞɚɜɚəɑ ɝɟɒɑəəɚɕ Ɍɜɞɑɜɔɔ ɟɝɞɌ-

əɚɎɗɑəɚ: ɔɓ 11 ɛɜɚɚɛɑɜɔɜɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ Ɏ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɛɜɚɔɓɚɤɗɚ ɓɌɘɑɐɗɑəɔɑ 

ɖɜɚɎɚɞɚɖɌ əɌ ɝɞɚɜɚəɑ ɚɛɑɜɌɢɔɔ (8 ɣɑɗɚɎɑɖ), 

ɜɌɓəɔɢɌ ɓəɌɣɑəɔɕ ɝɚɝɞɌɎɔɗɌ ɚɞ 1% ɐɚ 14%. Ȯ 1 

ɝɗɟɣɌɑ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɜɚ-

ɞɔɎɚɛɚɗɚɒəɚɕ ɝɞɚɜɚəɚɕ əɑ ɔɓɘɑəɔɗɌɝɨ. Ȯ 2 ɝɗɟ-

ɣɌɫɡ əɌɍɗɪɐɌɗɚɝɨ ɐɌɗɨəɑɕɤɑɑ ɟɎɑɗɔɣɑəɔɑ ɜɌɓ-

əɔɢɧ ɘɑɒɐɟ ɏɑɘɔɝɠɑɜɌɘɔ ɝ ɟɎɑɗɔɣɑəɔɑɘ CBF 

əɌ ɝɞɚɜɚəɑ ɚɛɑɜɌɢɔɔ.  

ȿ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɝ ɔɝɡɚɐəɚ ɝɔɘɘɑɞ-

ɜɔɣəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɖɜɚɎɚɞɚɖɌ ɛɚɖɌɓɌɞɑɗɔ 

ɚɝɞɌɎɌɗɔɝɨ ɝɔɘɘɑɞɜɔɣəɧɘɔ.  

ȾɌɖɒɑ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ 

ɛɚɫɎɗɑəɔɫ ɚɣɌɏɚɎ ɔɗɔ ɓɚə ɔɤɑɘɔɔ Ɏ ɎɑɥɑɝɞɎɑ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɟɡɟɐɤɑəɔɫ ɝɌ-

ɘɚɣɟɎɝɞɎɔɫ ɛɌɢɔɑəɞɚɎ əɑ ɚɞɘɑɣɑəɚ. 

Ȯɚ II ɏɜɟɛɛɑ ɍɧɗɚ ɛɜɚɚɛɑɜɔɜɚɎɌəɚ 22 

ɛɌɢɔɑəɞɌ.  

Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɔɝɡɚɐəɚ ɘɑəɨɤɑɕ 

ɝɖɚɜɚɝɞɨɪ ɖɜɚɎɚɞɚɖɌ əɌ ɝɞɚɜɚəɑ ɍɚɗɨɤɑɏɚ 

ɝɟɒɑəɔɫ ɛɜɚɝɎɑɞɌ ȮȽȬ (14 ɣɑɗɚɎɑɖ) Ɏ ɍɚɗɨɤɔə-

ɝɞɎɑ ɝɗɟɣɌɑɎ (11 ɛɌɢɔɑəɞɚɎ) ɚɞɘɑɣɑəɚ ɟɎɑɗɔɣɑ-

əɔɑ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ ɚɞ 1% ɐɚ 90%. ȿ ɛɌɢɔ-

ɑəɞɌ ɝ ɟɎɑɗɔɣɑəɔɑɘ CBF əɌ 90% ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɔɝɡɚɐəɧɘɔ ɐɌəəɧɘɔ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ, 

ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ ɏɔɛɑɜɛɑɜɠɟɓɔɚəəɚɏɚ ɝɔəɐɜɚ-

ɘɌ, ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. ȿ 2 ɛɌɢɔɑəɞɚɎ ɝɖɚɜɚɝɞɨ 

ɖɜɚɎɚɞɚɖɌ ɚɝɞɌɗɌɝɨ ɍɑɓ ɐɔəɌɘɔɖɔ ɛɚ ɝɜɌɎəɑəɔɪ 

ɝ ɛɜɑɐɚɛɑɜɌɢɔɚəəɧɘɔ ɔɝɝɗɑɐɚɎɌəɔɑɘ, ɟ 1 ɛɌ-

ɢɔɑəɞɌ ɟɘɑəɨɤɌɗɌɝɨ əɌ 4 %.  

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɔɝɡɚɐəɚ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ 

ɝɖɚɜɚɝɞɨɪ əɌ ɝɞɚɜɚəɑ ɝɟɒɑəəɚɕ Ɍɜɞɑɜɔɔ Ɏ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ (10 ɣɑɗɚɎɑɖ) ɛɜɚɔɓɚɤɗɚ 

ɟɘɑəɨɤɑəɔɑ ɜɌɓəɔɢɧ ɘɑɒɐɟ ɝɖɚɜɚɝɞəɧɘɔ ɛɚ-

ɖɌɓɌɞɑɗɫɘɔ Ɏ ɏɑɘɔɝɠɑɜɌɡ ɝ ɟɘɑəɨɤɑəɔɑɘ ɝɖɚ-

ɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ əɌ ɝɞɚɜɚəɑ ɚɛɑɜɌɢɔɔ, ɛɚɖɌɓɌ-

ɞɑɗɔ ɎɌɜɨɔɜɚɎɌɗɔ ɚɞ 2% ɐɚ 29%. ȾɌɖɒɑ ɖɗɔəɔ-

ɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɝɚɍɧɞɔɕ, 

ɛɚɫɎɗɑəɔɫ əɚɎɧɡ ɚɣɌɏɚɎ Ɏ ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ əɑ ɎɧɫɎɗɑəɚ.  

Ȯ III ɏɜɟɛɛɑ ɍɧɗɚ ɛɜɚɚɛɑɜɔɜɚɎɌəɚ 15 ɛɌ-

ɢɔɑəɞɚɎ.  

Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɔɝɡɚɐəɚ ɍɚɗɨɤɑɕ CBF 

əɌ ɝɞɚɜɚəɑ, ɝɟɒɑəəɚɕ ȮȽȬ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɚɖ-

ɖɗɪɓɔɜɚɎɌəəɚɕ ȮȽȬ (9 ɣɑɗɚɎɑɖ) ð Ɏ 4 ɝɗɟɣɌɫɡ 

ɚɞɘɑɣɌɗɚɝɨ ɐɌɗɨəɑɕɤɑɑ ɟɎɑɗɔɣɑəɔɑ CBF əɌ ɝɞɚ-

ɜɚəɑ ɚɛɑɜɌɢɔɔ, Ɏ 5 ɝɗɟɣɌɫɡ ð əɌɚɍɚɜɚɞ ɟɘɑəɨ-

ɤɑəɔɑ CBF əɌ ɝɞɚɜɚəɑ ɚɛɑɜɌɢɔɔ. ȼɌɓəɔɢɌ ɖɜɚ-

ɎɚɞɚɖɌ Ɏ ɛɜɚɢɑəɞɌɡ ɝɚɝɞɌɎɗɫɗɌ ɚɞ 5% ɐɚ 40%. 

ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɟɘɑəɨɤɑəɔɑɘ ɖɜɚɎɚɞɚɖɌ əɌ ɝɞɚɜɚəɑ ɚɛɑɜɔɜɚ-

ɎɌəəɚɕ Ɍɜɞɑɜɔɔ, Ɏ ɞɚɘ ɣɔɝɗɑ, ɐɚɝɞɔɏɌɎɤɔɘ 
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40%, əɑ ɛɚɫɎɗɫɗɚɝɨ çɝɎɑɒɔɡè ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑ-

əɔɕ Ɏ ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɖɗɔəɔɣɑɝɖɔ 

ɛɌɢɔɑəɞɧ əɌɡɚɐɔɗɔɝɨ Ɏ ɝɞɌɍɔɗɨəɚɘ ɝɚɝɞɚɫəɔɔ.  

Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɔɝɡɚɐəɚ ɝɔɘɘɑɞɜɔɣ-

əɧɘ ɖɜɚɎɚɞɚɖɚɘ (6 əɌɍɗɪɐɑəɔɕ) Ɏ 2 ɝɗɟɣɌɫɡ 

CBF əɌ ɝɞɚɜɚəɑ ɚɛɑɜɌɢɔɔ əɑ ɔɓɘɑəɔɗɌɝɨ, Ɏ 3 ĭ 

ɟɘɑəɨɤɔɗɌɝɨ (ɜɌɓɗɔɣɔɑ ɐɚɝɞɔɏɌɗɚ 9%), Ɏ 1 ɝɗɟ-

ɣɌɑ ð ɟɎɑɗɔɣɔɗɌɝɨ əɌ 16%. ȻɌɢɔɑəɞɧ ɝ ɟɘɑəɨ-

ɤɑəɔɑɘ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ əɌ ɝɞɚɜɚəɑ ɚɛɑɜɌ-

ɢɔɔ ɞɌɖɒɑ əɑ ɛɜɑɐɦɫɎɗɫɗɔ ɒɌɗɚɍ, ɛɚɫɎɗɑəɔɫ 

ɚɣɌɏɚɎ ɔɤɑɘɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɎɑɥɑɝɞɎɑ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ.   

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔɘɑəɑəɔɑ ȻȶȾ ɐɗɫ 

ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɚɛɑɜɌɢɔɔ əɑɚɐəɚɓəɌɣəɚ. 

ȾɌɖ, ɐɌɒɑ Ɏ I ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɔɝɡɚɐəɚ ɚɒɔ-

ɐɌɑɘɧɘ ɟɎɑɗɔɣɑəɔɑɘ ɖɜɚɎɚɞɚɖɌ Ɏ ɎɑɥɑɝɞɎɑ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɛɚɐɚɍəɧɑ ɔɓɘɑ-

əɑəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɞɚɗɨɖɚ Ɏ 56% ɝɗɟɣɌɑɎ. ȿ 

ɚɝɞɌɗɨəɧɡ ɛɌɢɔɑəɞɚɎ ɛɚɖɌɓɌɞɑɗɔ ɛɑɜɠɟɓɔɔ ɗɔ-

ɍɚ əɑ ɔɓɘɑəɔɗɔ ɝɎɚɑ ɝɚɚɞəɚɤɑəɔɑ, ɗɔɍɚ ɔɓɘɑəɔ-

ɗɔɝɨ Ɏ ɚɍɜɌɞəɟɪ ɝɞɚɜɚəɟ.  

ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ əɔ ɟ ɚɐəɚɏɚ 

ɛɌɢɔɑəɞɌ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɟɎɑɗɔɣɑəɔɫ ɖɜɚɎɚɞɚɖɌ 

ɔɗɔ ɟɘɑəɨɤɑəɔɑɘ ɖɜɚɎɚɞɚɖɌ əɌ ɝɞɚɜɚəɑ ɚɛɑɜɌ-

ɢɔɔ əɑ Ɏɚɓəɔɖɗɚ əɑɎɜɚɗɚɏɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔ-

ɖɔ, Ɏ ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɚɎɧɑ ɚɣɌɏɔ ɔ 

ɓɚəɧ ɔɤɑɘɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɎɧɫɎɗɑəɧ əɑ ɍɧ-

ɗɔ. Ȼɚɐɚɍəɧɑ ɐɌəəɧɑ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ ɛɜɔɘɑ-

əɑəɔɑ ȻȶȾ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɝ ɢɑ-

ɗɨɪ ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɘɚ-

ɒɑɞ ɐɌɎɌɞɨ əɑɚɐəɚɓəɌɣəɧɑ ɜɑɓɟɗɨɞɌɞɧ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȻɑɜɠɟɓɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ əɌ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɫɎɗɫɑɞɝɫ ɤɔɜɚɖɚ 

ɛɜɔɘɑəɫɑɘɚɕ ɞɑɡəɚɗɚɏɔɑɕ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɖɌɖ 

ɚɝɞɜɚɕ, ɞɌɖ ɔ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑɘɔɔ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ [14 - 16].  

ȺɐəɌɖɚ ɑɝɗɔ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɜɚɕ 

ɔɤɑɘɔɔ ɝɟɥɑɝɞɎɟɪɞ ɝɞɌəɐɌɜɞəɧɑ ɛɜɔəɢɔɛɧ 

ɚɢɑəɖɔ ɔ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɌ, ɞɚ Ɏɚɛɜɚɝ ɛɜɔɘɑ-

əɑəɔɫ ȻȶȾ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑ-

ɘɔɑɕ ɚɝɞɌɑɞɝɫ ɚɞɖɜɧɞɧɘ [8].  

ɉɞɚ ɚɍɟɝɗɚɎɗɑəɚ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɍɚɗɨɤɚɕ 

ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɚɕ, ɖɚɞɚɜɚɕ ɛɚɐɎɑɜɏɌɑɞɝɫ ɛɌɢɔ-

ɑəɞ Ɏɚ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɚɝɗɚɒəɑəɔɕ ɛɚ-

ɝɗɑ ɚɛɑɜɌɢɔɕ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ 

ɘɑɞɚɐɔɖɔ ɞɚɗɨɖɚ ɟ ɚɞɐɑɗɨəɧɡ ɚɛɜɑɐɑɗɑəəɧɡ 

ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ [8, 17].  

Ȼɚ  ɐɌəəɧɘ  əɌɤɑɏɚ  ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌ- 

ɓɌɞɑɗɔ ɛɑɜɠɟɓɔɔ ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ ɍɧɎɌɪɞ ɜɌɓ-

ɗɔɣəɧɘɔ. ȿ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɝəɔɒɑəɔɑ 

ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɛɚɜɌɒɑəəɚɘɟ 

Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɝɚɝɟɐɟ. ȺɐəɌɖɚ ɖɜɚɎɚɞɚɖ Ɏ 

ɏɚɗɚɎəɚɘ ɘɚɓɏɑ ɞɌɖɒɑ ɘɚɒɑɞ ɍɧɞɨ ɝɔɘɘɑɞɜɔ-

ɣɑə, ɖɜɚɘɑ ɞɚɏɚ ɘɚɒɑɞ ɍɧɞɨ ɘɑəɨɤɑ əɌ ɝɞɚɜɚəɑ 

əɑɛɚɜɌɒɑəəɚɕ (ɔɗɔ ɛɚɜɌɒɑəəɚɕ Ɏ ɘɑəɨɤɑɕ 

ɝɞɑɛɑəɔ) Ɍɜɞɑɜɔɔ. ȾɌɖɒɑ əɑɘɌɗɚɎɌɒəɧɘ ɚɝɞɌ-

ɑɞɝɫ Ɏɚɛɜɚɝ ɚɍ ɚɛɜɑɐɑɗɑəɔɔ ɛɚɜɚɏɚɎɧɡ ɓəɌɣɑ-

əɔɕ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ, ɖɚɞɚɜɧɑ ɍɟɐɟɞ ɝɚɚɞ-

ɎɑɞɝɞɎɚɎɌɞɨ ɜɑɌɗɨəɚɘɟ ɟɘɑəɨɤɑəɔɪ ɖɜɚɎɚɞɚɖɌ 

Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ, Ɍ əɑ ɎɌɜɔɌɢɔɔ ɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɚɕ Ɍɝɔɘɘɑɞɜɔɔ.  

Ȼɚɝɗɑ ɚɛɑɜɌɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɟɘɑəɨɤɑ-

əɔɑ ɔɗɔ ɟɎɑɗɔɣɑəɔɑ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɏɚ-

ɗɚɎəɚɘ ɘɚɓɏɑ ɛɜɌɖɞɔɣɑɝɖɔ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ əɑ 

ɛɜɚɫɎɗɫɗɚɝɨ ɖɗɔəɔɣɑɝɖɔ, ɚɣɌɏɚɎ ɔɤɑɘɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ ɔɗɔ ɏɑɘɚɜɜɌɏɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ Ɏ 

ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ.  

ȳɌɖɗɪɣɑəɔɑ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɎɌɜɔɌɍɑɗɨəɚɝɞɨ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ɛɑɜɠɟɓɔɔ, ɚɞɝɟɞɝɞɎɔɑ ɓɌɖɚəɚɘɑɜəɧɡ ɔ 

ɛɚɝɞɚɫəəɧɡ ɝɎɫɓɑɕ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ ɛɑɜɠɟ-

ɓɔɔ, ɚɖɖɗɪɓɔɜɟɪɥɔɘ ɛɜɚɢɑɝɝɚɘ Ɏ ɝɚəəɧɡ Ɍɜ-

ɞɑɜɔɫɡ ɔ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ ɛɚɜɌɒɑ-

əɔɫ əɌ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɐɑɗɌɪɞ əɑɢɑɗɑɝɚɚɍ-

ɜɌɓəɧɘ ɑɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚ-

əɔɣɑɝɖɚɕ ɔɤɑɘɔɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɍɑɓ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɣɑɞɖɔɡ ɛɚɖɌɓɌəɔɕ. ȴɝɡɚɐɫ ɔɓ ɜɑɓɟɗɨɞɌɞɚɎ 

ɔɝɝɗɑɐɚɎɌəɔɫ, əɌɔɍɚɗɑɑ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɔɝɛɚɗɨ-

ɓɚɎɌɞɨ ȻȶȾ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɚɐəɚɝɞɚɜɚəəɔɘ 

ɎɧɜɌɒɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ ȮȽȬ. ȻɜɚɎɑɐɑəɔɑ 

ȻȶȾ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɐɗɫ ɔɓɟɣɑ-

əɔɫ ɔɓɘɑəɑəɔɕ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɢɑɗɑɝɚɚɍ-

ɜɌɓəɚ ɛɜɚɎɚɐɔɞɨ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ ɔɝɡɚɐəɚ ɔɓ-

ɘɑəɑəəɧɘ ɘɚɓɏɚɎɧɘ ɖɜɚɎɚɞɚɖɚɘ əɌ ɝɞɚɜɚəɑ 

ɚɛɑɜɌɢɔɔ. Ⱦɜɑɍɟɑɞɝɫ ɐɌɗɨəɑɕɤɑɑ ɔɓɟɣɑəɔɑ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ȻȶȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑ-

ɘɔɑɕ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɜɌɒɑəɔɫ ɝɚəəɧɡ Ɍɜ-

ɞɑɜɔɕ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɖɞɔɎəɧɡ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ ɔ ɖɗɔ-

əɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɑɏɚ ɛɜɔɘɑəɑəɔɫ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȻȼȱȴȸȿɅȱȽȾȮȬ ȾȼȬȹȽȼȬȰȴȬȷɈȹȺȯȺ ȽȺȽȿȰȴȽȾȺȯȺ ȰȺȽȾȿȻȬ Ȼȼȴ  

ɉȸȭȺȷȴȳȬɂȴȴ ȭȼȺȹɁȴȬȷɈȹɇɁ ȬȼȾȱȼȴȵ 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɎɑɝɞɔ ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔ ɍɑɓ-

ɚɛɌɝəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɞɜɌəɝɜɌɐɔɌɗɨəɚɏɚ (ȾȼȰ) ɔ ɞɜɌəɝɠɑɘɚɜɌɗɨəɚɏɚ (ȾɀȰ) 

ɐɚɝɞɟɛɌ ɛɜɔ ɩɘɍɚɗɔɓɌɢɔɔ ɍɜɚəɡɔɌɗɨəɧɡ Ɍɜɞɑɜɔɕ (ɉȭȬ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɚɤɗɚ 29 ɛɌɢɔɑəɞɚɎ (15 Ɏ ɏɜɟɛɛɟ ȾȼȰ 

ɔ 14 Ɏ ɏɜɟɛɛɟ ȾɀȰ) ɝ ɘɌɝɝɔɎəɧɘ ɔɗɔ ɜɑɢɔɐɔɎɔɜɟɪɥɔɘ ɗɑɏɚɣəɧɘ ɖɜɚɎɚɞɑɣɑəɔɑɘ. Ⱥɝ-

əɚɎəɧɑ ɖɗɔəɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɝɚɛɚɝɞɌɎɔɘɧ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ. 

ȻɜɚɎɚɐɔɗɌɝɨ ɚɢɑəɖɌ ɟɝɛɑɡɌ ɛɜɚɢɑɐɟɜɧ, ɣɌɝɞɚɞɧ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ, ɚɍɥɑɕ ɛɜɚɐɚɗ-

ɒɔɞɑɗɨəɚɝɞɔ ɉȭȬ, ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ, ɐɔɝɖɚɘɠɚɜɞɌ, ɝɎɫɓɌəəɚɏɚ ɝ ɛɜɚɢɑɐɟɜɚɕ.  

ȼɑɓɟɗɨɞɌɞɧ. ȿɝɛɑɡ ɛɜɚɢɑɐɟɜɧ ɝɚɝɞɌɎɔɗ 100% Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ. ȺɍɥɌɫ ɛɜɚɐɚɗ-

ɒɔɞɑɗɨəɚɝɞɨ ɛɜɚɢɑɐɟɜɧ, ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ, ɣɌɝɞɚɞɌ ɍɚɗɨɤɔɡ ɔ ɘɌɗɧɡ ɚɝɗɚɒəɑəɔɕ ɍɧɗɔ 

ɝɚɛɚɝɞɌɎɔɘɧ ɘɑɒɐɟ ɔɝɝɗɑɐɟɑɘɧɘɔ ɏɜɟɛɛɌɘɔ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ȾȼȰ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɐɚ-

ɝɞɚɎɑɜəɧɘ ɝəɔɒɑəɔɑɘ ɣɌɝɞɚɞɧ ɜɌɓɎɔɞɔɫ ɔ ɎɧɜɌɒɑəəɚɝɞɔ ɐɔɝɖɚɘɠɚɜɞɌ, ɝɎɫɓɌəəɚɏɚ ɝ 

ɉȭȬ.  

ȮɧɎɚɐɧ. ȾȼȰ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɉȭȬ əɑ ɟɝɞɟɛɌɑɞ Ɏ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔ ɍɑɓɚɛɌɝəɚ-

ɝɞɔ ȾɀȰ. Ȱɗɔɞɑɗɨəɚɝɞɨ ɛɜɚɢɑɐɟɜɧ ɔ ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ ɝɚɛɚɝɞɌɎɔɘɧ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɚɍɚɔɡ ɐɚɝɞɟɛɚɎ.  ȶ ɛɜɑɔɘɟɥɑɝɞɎɌɘ ȾȼȰ ɚɞəɚɝɔɞɝɫ ɛɚɎɧɤɑəɔɑ ɖɚɘɠɚɜɞɌ ɛɌɢɔɑəɞɌ ɛɚ-

ɝɗɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ.  

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɗɑɏɚɣəɚɑ ɖɜɚɎɚɞɑɣɑəɔɑ, ɩɘɍɚɗɔɓɌɢɔɫ ɍɜɚəɡɔɌɗɨəɚɕ Ɍɜɞɑɜɔɔ, 

ɞɜɌəɝɜɌɐɔɌɗɨəɧɕ ɐɚɝɞɟɛ, ɞɜɌəɝɠɑɘɚɜɌɗɨəɧɕ ɐɚɝɞɟɛ. 
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urpose.  To compare safety and feasibility of transradial approach (TRA) and tran s-

femoral approach (TFA) in patients undergoing bronchial artery embolization (BAE).   

Materials and methods.  A total of 29 patients with massive or recurrent hem opt y-

sis (15 in the ȾRA group and 14 in the TFA group) were included into the study. Clinical 

characteristics of the patients were comparable between the two groups. Patients were eva l-

uated for the success and duration of the procedure, radiation exposure, complications, p a-

rameters of procedural discomfort.  

Results.  The procedural success was 100% in both groups. The duration of BAE, r a-

diation exposure, the rate of major and minor complications were comparable between the 

two groups. TRA was associated with a significant reduc tion in all parameters of procedural 

discomfort.  

Conclusion.  TRA for BAE has the same efficacy and safety compared to TFA. The 

duration of the procedure and radiation exposure are comparable in both groups. Increased 

patient comfort after the procedure is the main advantage of TRA.  
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Ɏɑɐɑəɔɑ. 

ȸɌɝɝɔɎəɚɑ ɗɑɏɚɣəɚɑ ɖɜɚɎɚɞɑɣɑəɔɑ ɫɎ-

ɗɫɑɞɝɫ ɝɑɜɨɑɓəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɛɜɚ-

ɍɗɑɘɚɕ ɔ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ Ɏɧɝɚɖɚɕ ɗɑɞɌɗɨəɚ-

ɝɞɨɪ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɩɞɔɚɗɚɏɔɣɑɝɖɚɕ ɛɜɔɣɔ-

əɧ ɝɘɑɜɞəɚɝɞɨ ɚɞ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ ɝɚ-

ɝɞɌɎɗɫɑɞ 35-85%. ȹɑɛɚɝɜɑɐɝɞɎɑəəɚɕ ɛɜɔɣɔəɚɕ 

ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚɐɌ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɫɎɗɫ-

ɑɞɝɫ Ɍɝɠɔɖɝɔɫ ɖɜɚɎɨɪ. ȷɑɏɚɣəɧɑ ɖɜɚɎɚɞɑɣɑəɔɫ 

ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɜɑɢɔɐɔɎɔɜɟɪɥɔɘ ɞɑɣɑəɔɑɘ Ɏ 

ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɔɫ ɩɞɔɚɞɜɚɛəɚɕ ɞɑɜɌɛɔɔ ɔ ɝɚ-

ɛɜɚɎɚɒɐɌɪɞɝɫ ɝɘɑɜɞəɚɝɞɨɪ Ɏ 50% ɝɗɟɣɌɑɎ Ɏ 

ɞɑɣɑəɔɑ ɤɑɝɞɔ ɘɑɝɫɢɑɎ [1-3]. ȼɑɓɟɗɨɞɌɞɧ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɚɝɞɌɪɞɝɫ 

əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɘɔ, ɗɑɞɌɗɨəɚɝɞɨ ɐɚɝɞɔɏɌɑɞ 

40% Ɏ ɝɗɟɣɌɑ ɩɖɝɞɜɑəəɧɡ ɚɛɑɜɌɢɔɕ. 

ȼɌɓɎɔɞɔɑ ɩəɐɚɎɌɝɖɟɗɫɜəɚɕ ɡɔɜɟɜɏɔɔ ɛɚɓ-

Ɏɚɗɔɗɚ Ɏəɑɐɜɔɞɨ ɛɜɔəɢɔɛɔɌɗɨəɚ əɚɎɧɑ ɘɑɞɚɐɧ 

ɘɌɗɚɔəɎɌɓɔɎəɚɏɚ ɗɑɣɑəɔɫ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ. 

ȮɛɑɜɎɧɑ ɩɘɍɚɗɔɓɌɢɔɫ ɍɜɚəɡɔɌɗɨəɚɕ Ɍɜɞɑɜɔɔ 

(ɉȭȬ) ɍɧɗɌ ɎɧɛɚɗəɑəɌ Ɏ 1973 ɏɚɐɟ J. Remy ɔ 

ɝɚɌɎɞ. ɔ ɝɚ Ɏɜɑɘɑəɑɘ ɝɞɌɗɌ ɚɍɥɑɛɜɔɓəɌəəɧɘ 

ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɝ ɘɌɝɝɔɎəɧɘ ɗɑɏɚɣ-

əɧɘ ɖɜɚɎɚɞɑɣɑəɔɑɘ [4].  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɗɫ ɉȭȬ ɣɌɥɑ Ɏɝɑɏɚ 

ɔɝɛɚɗɨɓɟɑɞɝɫ ɝɚɝɟɐɔɝɞɧɕ ɐɚɝɞɟɛ ɣɑɜɑɓ ɍɑɐɜɑə-

əɟɪ Ɍɜɞɑɜɔɪ ð ɞɜɌəɝɠɑɘɚɜɌɗɨəɧɕ ɐɚɝɞɟɛ 

(ȾɀȰ). Ȯ ɝɗɟɣɌɑ əɑɎɚɓɘɚɒəɚɝɞɔ ɑɏɚ Ɏɧɛɚɗəɑəɔɫ 

ɎɘɑɤɌɞɑɗɨɝɞɎɚ ɛɜɚɎɚɐɔɞɝɫ ɣɑɜɑɓ ɛɗɑɣɑɎɟɪ ɔɗɔ 

ɛɚɐɘɧɤɑɣəɟɪ Ɍɜɞɑɜɔɪ. Ⱥɝɗɚɒəɑəɔɫ ɝɚ ɝɞɚɜɚ-

əɧ ɝɚɝɟɐɔɝɞɚɏɚ ɐɚɝɞɟɛɌ ɛɜɔ ɐɌəəɚɘ Ɏɔɐɑ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎ ɫɎɗɫɪɞɝɫ ɚɐəɔɘɔ ɔɓ əɌɔɍɚɗɑɑ ɣɌɝɞɚ 

ɎɝɞɜɑɣɌɪɥɔɡɝɫ. 

Ȱɚɝɞɟɛ ɣɑɜɑɓ ɗɟɣɑɎɟɪ Ɍɜɞɑɜɔɪ ð ɞɜɌəɝɜɌ-

ɐɔɌɗɨəɧɕ ɐɚɝɞɟɛ (ȾȼȰ) ɛɚɓɎɚɗɫɑɞ ɝɟɥɑɝɞɎɑəəɚ 

ɝəɔɓɔɞɨ ɣɌɝɞɚɞɟ ɚɝɗɚɒəɑəɔɕ ɝɚ ɝɞɚɜɚəɧ ɝɚɝɟ-

ɐɔɝɞɚɏɚ ɐɚɝɞɟɛɌ. Ⱥə ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ 

Ɏɧɛɚɗəɑəɔɫ ɎɘɑɤɌɞɑɗɨɝɞɎ əɌ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɫɡ, ɖɜɚɘɑ ɞɚɏɚ, Ɏ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɚə Ɏɝɑ 

ɣɌɥɑ ɛɜɔɘɑəɫɑɞɝɫ ɛɜɔ ɩɘɍɚɗɔɓɌɢɔɔ ɛɑɜɔɠɑɜɔ-

ɣɑɝɖɔɡ Ɍɜɞɑɜɔɕ [5-9]. ȮɛɑɜɎɧɑ ɉȭȬ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ȾȼȰ ɍɧɗɌ ɎɧɛɚɗəɑəɌ əɌɘɔ Ɏ ɌɎɏɟɝɞɑ 

2013 ɏɚɐɌ [10]. ɂɑɗɨɪ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧ-

ɗɚ ɛɜɚɎɑɐɑəɔɑ ɝɜɌɎəɔɞɑɗɨəɚɏɚ ɌəɌɗɔɓɌ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɔ ɍɑɓɚɛɌɝəɚɝɞɔ ȾȼȰ ɔ ȾɀȰ ɛɜɔ ɛɜɚɎɑ-

ɐɑəɔɔ ɉȭȬ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɛɜɚɝɛɑɖɞɔɎ-

əɧɘ əɑɜɌəɐɚɘɔɓɔɜɚɎɌəəɧɘ ɚɐəɚɢɑəɞɜɚɎɧɘ ɔ 

ɛɜɚɎɚɐɔɗɚɝɨ ɝ ɌɎɏɟɝɞɌ 2013 ɛɚ ɫəɎɌɜɨ 2017 ɏɚ-

ɐɌ Ɏ ȯȶȭ ɔɘ. Ƚ.Ȼ. ȭɚɞɖɔəɌ, ɏ. ȸɚɝɖɎɌ. Ȯɝɑɏɚ 

ɉȭȬ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɟ 29 ɛɌɢɔɑəɞɚɎ. ȾȼȰ ɔɝ-

ɛɚɗɨɓɚɎɌɗɝɫ ɟ 15 (51,7%), Ɍ ȾɀȰ ð ɟ 14 ɍɚɗɨəɧɡ 

(48,3%). ȻɚɖɌɓɌəɔɑɘ ɖ ɛɜɚɎɑɐɑəɔɪ ɉȭȬ ɫɎɔɗɚɝɨ  

ɘɌɝɝɔɎəɚɑ ɔɗɔ ɜɑɢɔɐɔɎɔɜɟɪɥɑɑ ɗɑɏɚɣəɚɑ ɖɜɚ-

Ɏɚɞɑɣɑəɔɑ, ɜɑɠɜɌɖɞɑɜəɚɑ ɖ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌ-

ɛɔɔ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ əɑ ɎɖɗɪɣɌɗɔɝɨ ɛɌɢɔɑəɞɧ ɝ 

əɌɗɔɣɔɑɘ ɎɧɜɌɒɑəəɧɡ ɝɞɑəɚɓɚɎ ɔɗɔ ɚɖɖɗɪɓɔɕ 

ɛɚɐɎɓɐɚɤəɚ-ɍɑɐɜɑəəɧɡ ɝɑɏɘɑəɞɚɎ ɔɗɔ ɍɜɪɤəɚ-

ɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ, ɜɌəɑɑ Ɏɧɛɚɗəɑəəɧɘ ɛɜɚɞɑɓɔ-

ɜɚɎɌəɔɑɘ ɛɚɐɎɓɐɚɤəɚ-ɍɑɐɜɑəəɧɡ ɝɑɏɘɑəɞɚɎ, 

ɚɞɝɟɞɝɞɎɔɑɘ ɛɟɗɨɝɌ əɌ ɗɟɣɑɎɚɕ Ɍɜɞɑɜɔɔ, Ɍɜɞɑ-

ɜɔɚ-Ɏɑəɚɓəɧɘɔ ɤɟəɞɌɘɔ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɛɚ-

ɣɑɣəɚɏɚ ɐɔɌɗɔɓɌ, ɍɚɗɑɓəɨɪ ȭɪɜɏɑɜɌ ɔɗɔ ȼɑɕəɚ, 

Ɍ ɞɌɖɒɑ ɝ əɌɗɔɣɔɑɘ ɎɧɜɌɒɑəəɚɏɚ ɝɞɑəɚɓɌ ɔɗɔ 

ɚɖɖɗɪɓɔɔ ɛɜɚɖɝɔɘɌɗɨəɑɑ ɘɑɝɞɌ ɛɟəɖɢɔɔ ɗɟɣɑ-

Ɏɚɕ Ɍɜɞɑɜɔɔ. Ȯɝɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏɧɛɚɗəɫɗɔɝɨ 

ɐɎɟɘɫ ɚɛɧɞəɧɘɔ ɝɛɑɢɔɌɗɔɝɞɌɘɔ ɛɚ ɜɑəɞɏɑəɩə-

ɐɚɎɌɝɖɟɗɫɜəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɪ.  

Ȯ ɏɜɟɛɛɑ ȾɀȰ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɚ Ɏɧɛɚɗəɫɗɚɝɨ ɣɑɜɑɓ ɔəɞɜɚɐɨɪɝɑɜ ɐɔɌɘɑɞ-

ɜɚɘ 5 Fr, ɖɚɞɚɜɧɕ ɟɝɞɌəɌɎɗɔɎɌɗɝɫ Ɏ ɛɜɌɎɟɪ ɔɗɔ 

ɗɑɎɟɪ ɍɑɐɜɑəəɟɪ Ɍɜɞɑɜɔɪ. Ȯɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ 

ɎɎɚɐɔɗɚɝɨ 5000 ȱɐ ɏɑɛɌɜɔəɌ. ȻɑɜɎɚəɌɣɌɗɨəɚ, ɝ 

ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ ɟɜɚɎəɫ ɚɞɡɚɒɐɑəɔɫ ɍɜɚəɡɔ-

Ɍɗɨəɧɡ Ɍɜɞɑɜɔɕ, ɎɧɛɚɗəɫɗɌɝɨ ɌəɏɔɚɏɜɌɠɔɫ 

əɔɝɡɚɐɫɥɑɏɚ ɚɞɐɑɗɌ ɏɜɟɐəɚɕ Ɍɚɜɞɧ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɖɌɞɑɞɑɜɌ Pigtail . ȶɌɞɑɞɑɜɔɓɌɢɔɫ ɍɜɚəɡɔ-

Ɍɗɨəɧɡ Ɍɜɞɑɜɔɕ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɖɌɞɑɞɑɜɚɘ 

Cobra 1 ɔɗɔ Shepherd  Hook  1. Ȼɚɝɗɑ ɚɛɜɑɐɑɗɑ-

əɔɫ ɔɝɞɚɣəɔɖɌ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ ɝ ɛɚɘɚ-

ɥɨɪ ɘɔɖɜɚɖɌɞɑɞɑɜɌ Maestro (ɐɗɔəɌ ð 110 ɔɗɔ 

130 ɝɘ, Merit Medical) ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɝɑɗɑɖɞɔɎ-

əɌɫ ɖɌɞɑɞɑɜɔɓɌɢɔɫ ɎɑɞɎɑɕ ɚɞɎɑɞɝɞɎɑəəɧɡ ɓɌ ɑɏɚ 

ɜɌɓɎɔɞɔɑ. Ȯ ɖɌɣɑɝɞɎɑ ɛɜɑɛɌɜɌɞɌ ɐɗɫ ɩɘɍɚɗɔɓɌ-

ɢɔɔ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɛɜɔɘɑəɫɗɔɝɨ ɘɔɖɜɚɝɠɑɜɧ 

EmboSphere (ɐɔɌɘɑɞɜ ĭ 300-500 ɘɔɖɜɚə, Merit 

Medical). ȿɐɌɗɑəɔɑ ɔəɞɜɚɐɨɪɝɑɜɌ ɛɜɚɔɓɎɚɐɔɗɚɝɨ 

ɝɜɌɓɟ ɒɑ ɛɚɝɗɑ ɔɓɎɗɑɣɑəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ 

ɖɌɞɑɞɑɜɌ. Ȼɚɝɗɑ ɐɚɝɞɔɒɑəɔɫ ɏɑɘɚɝɞɌɓɌ əɌ ɚɍ-

ɗɌɝɞɨ ɘɑɝɞɌ ɛɟəɖɢɔɔ əɌɖɗɌɐɧɎɌɗɌɝɨ ɖɚɘɛɜɑɝ-

ɝɔɚəəɌɫ ɐɌɎɫɥɌɫ ɛɚɎɫɓɖɌ əɌ 24 ɣɌɝɌ. Ȼɜɚɐɚɗ-

ɒɔɞɑɗɨəɚɝɞɨ ɛɚɝɞɑɗɨəɚɏɚ ɜɑɒɔɘɌ ɛɚɝɗɑ ɛɜɚɢɑ-

ɐɟɜɧ ɞɌɖɒɑ ɝɚɝɞɌɎɗɫɗɌ 24 ɣɌɝɌ. ȿ 4 (28,6%) ɛɌ- 

Ȯ 
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ɢɔɑəɞɚɎ ɐɗɫ ɓɌɖɜɧɞɔɫ ɝɚɝɟɐɔɝɞɚɏɚ ɐɚɝɞɟɛɌ ɔɝ-

ɛɚɗɨɓɚɎɌɗɚɝɨ ɟɝɞɜɚɕɝɞɎɚ Perclose Proglide, Ɏ 

ɩɞɚɘ ɝɗɟɣɌɑ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɛɚɝɞɑɗɨəɚɏɚ 

ɜɑɒɔɘɌ ɛɚɝɗɑ ɛɜɚɢɑɐɟɜɧ ɝɚɖɜɌɥɌɗɌɝɨ ɐɚ 4 ɣɌ-

ɝɚɎ. 

Ȯ ɏɜɟɛɛɑ ȾȼȰ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɉȭȬ Ɏɧɛɚɗ-

əɫɗɌɝɨ ɣɑɜɑɓ ɔəɞɜɚɐɨɪɝɑɜ ɐɔɌɘɑɞɜɚɘ 5 Fr, ɖɚ-

ɞɚɜɧɕ ɟɝɞɌəɌɎɗɔɎɌɗɝɫ Ɏ ɗɑɎɟɪ ɗɟɣɑɎɟɪ Ɍɜɞɑ-

ɜɔɪ. Ȱɗɫ ɛɜɚɠɔɗɌɖɞɔɖɔ ɝɛɌɓɘɌ ɔ ɞɜɚɘɍɚɓɌ ɗɟ-

ɣɑɎɚɕ Ɍɜɞɑɜɔɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ ɎɎɚɐɔɗɝɫ ɎɑɜɌ-

ɛɌɘɔɗ 2,5 ɘɏ ɔ ɏɑɛɌɜɔə 5000 ȱɐ. ȻɑɜɎɚəɌɣɌɗɨ-

əɚ, ɝ ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ ɟɜɚɎəɫ ɚɞɡɚɒɐɑəɔɫ 

ɍɜɚəɡɔɌɗɨəɧɡ Ɍɜɞɑɜɔɕ, ɎɧɛɚɗəɫɗɌɝɨ ɌəɏɔɚɏɜɌ-

ɠɔɫ əɔɝɡɚɐɫɥɑɏɚ ɚɞɐɑɗɌ ɏɜɟɐəɚɕ Ɍɚɜɞɧ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɖɌɞɑɞɑɜɌ Pigtail. ȶɌɞɑɞɑɜɔɓɌɢɔɫ 

ɍɜɚəɡɔɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɖɌɞɑɞɑ-

ɜɚɘ AR 2, AL 1 ɔɗɔ AL 2 (ɜɔɝ. 1).  

Ȼɚɝɗɑ ɚɛɜɑɐɑɗɑəɔɫ ɔɝɞɚɣəɔɖɌ ɗɑɏɚɣəɚɏɚ 

ɖɜɚɎɚɞɑɣɑəɔɫ ɝ ɛɚɘɚɥɨɪ ɘɔɖɜɚɖɌɞɑɞɑɜɌ 

Maestro (ɐɗɔəɌ ð 110 ɔɗɔ 130 ɝɘ, Merit Medical)  

ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɝɑɗɑɖɞɔɎəɌɫ ɖɌɞɑɞɑɜɔɓɌɢɔɫ 

ɎɑɞɎɑɕ ɚɞɎɑɞɝɞɎɑəəɧɡ ɓɌ ɑɏɚ ɜɌɓɎɔɞɔɑ (ɜɔɝ. 2).  

Ȯ ɖɌɣɑɝɞɎɑ ɛɜɑɛɌɜɌɞɌ ɐɗɫ ɩɘɍɚɗɔɓɌɢɔɔ Ɏɚ 

Ɏɝɑɡ ɝɗɟɣɌɫɡ ɛɜɔɘɑəɫɗɔɝɨ ɘɔɖɜɚɝɠɑɜɧ Embo S-

phere  (ɐɔɌɘɑɞɜ ð 300 -500 ɘɔɖɜɚə, Merit  Medical ) 

(ɜɔɝ. 3). 

ȿɐɌɗɑəɔɑ ɔəɞɜɚɐɨɪɝɑɜɌ ɛɜɚɔɓɎɚɐɔɗɚɝɨ 

ɝɜɌɓɟ ɒɑ ɛɚɝɗɑ ɔɓɎɗɑɣɑəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ 

ɖɌɞɑɞɑɜɌ. ȹɌ ɚɍɗɌɝɞɨ ɘɑɝɞɌ ɛɟəɖɢɔɔ əɌɖɗɌɐɧ-

ɎɌɗɚɝɨ ɟɝɞɜɚɕɝɞɎɚ ɐɗɫ ɖɚɘɛɜɑɝɝɔɔ ɗɟɣɑɎɚɕ Ɍɜ-

 

ȼɔɝ. 1 (Fig. 1).                                                      

 

ȼɔɝ. 2 (Fig. 2).                                                      

ȼɔɝ. 1.   ȬəɏɔɚɏɜɌɘɘɌ. 

ȸɑɒɜɑɍɑɜəɚɍɜɚəɡɔɌɗɨəɧɕ ɝɞɎɚɗ: ɛɜɌɎɌɫ ɍɜɚəɡɔɌɗɨ-

əɌɫ Ɍɜɞɑɜɔɫ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ) ɔ ɘɑɒɜɑɍɑɜəɌɫ ɎɑɞɎɨ 

(ɣɑɜəɌɫ ɝɞɜɑɗɖɌ). 

Fig. 1.   Angiogram.  

Intercostabronchial trunk: right bronchial artery (white 

arrow) and intercostal branch (black arrow).   

ȼɔɝ. 2.   ȬəɏɔɚɏɜɌɘɘɌ. 

ȻɜɌɎɌɫ ɍɜɚəɡɔɌɗɨəɌɫ Ɍɜɞɑɜɔɔ, ɎɧɛɚɗəɑəəɌɫ ɣɑɜɑɓ 

ɘɔɖɜɚɖɌɞɑɞɑɜ Maestro  (Merit  Med ical ). 

Fig. 2.   Angiogram.  

Right bronchial artery. Performed using microcatheter 

Maestro (Merit Medical).  

 

ȼɔɝ. 3 (Fig. 3).                                                      

ȼɔɝ. 3.  ȬəɏɔɚɏɜɌɘɘɌ.   

ȾɚɞɌɗɨəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ɛɜɌɎɚɕ ɍɜɚəɡɔɌɗɨəɚɕ Ɍɜ-

ɞɑɜɔɔ ɘɔɖɜɚɝɠɑɜɌɘɔ Embosphere (Merit Medical).  

Fig. 3.   Angiogram.  

Total embolization of right bronchial artery with the 

help of microspheres Embosphere (Merit Medical).   
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ɞɑɜɔɔ Finale (Merit Medical) əɌ 4 ɣɌɝɌ. Ȼɜɚɐɚɗ-

ɒɔɞɑɗɨəɚɝɞɨ ɛɚɝɞɑɗɨəɚɏɚ ɜɑɒɔɘɌ ɛɚɝɗɑ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ ɝɚɝɞɌɎɗɫɗɌ 1 ɣɌɝ, ɛɚɝɗɑ ɣɑɏɚ ɛɌɢɔɑəɞɟ 

ɜɌɓɜɑɤɌɗɚɝɨ ɎɝɞɌɎɌɞɨ.  

Ȯɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ ɚɢɑəɔɎɌɗɔɝɨ: ɟɝɛɑɡ ɔ 

ɣɌɝɞɚɞɌ ɚɝɗɚɒəɑəɔɕ, ɝɎɫɓɌəəɧɡ ɝ ɛɜɚɢɑɐɟɜɚɕ, 

ɚɍɥɌɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɉȭȬ, Ɏɜɑɘɫ, ɛɚɞɜɌ-

ɣɑəəɚɑ əɌ ɖɌɞɑɞɑɜɔɓɌɢɔɪ ɍɜɚəɡɔɌɗɨəɧɡ Ɍɜɞɑ-

ɜɔɕ, Ɍ ɞɌɖɒɑ ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ. Ȯ ɍɗɔɒɌɕɤɑɘ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɟɣɔɞɧɎɌɗɌɝɨ ɣɌ-

ɝɞɚɞɌ ɚɝɗɚɒəɑəɔɕ ɝɚ ɝɞɚɜɚəɧ ɝɚɝɟɐɔɝɞɚɏɚ ɐɚ-

ɝɞɟɛɌ, ɖɚɞɚɜɧɑ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɍɚɗɨɤɔɑ 

(ɛɝɑɎɐɚɌəɑɎɜɔɓɘɌ, ɌɜɞɑɜɔɚɎɑəɚɓəɌɫ ɠɔɝɞɟɗɌ, 

ɏɑɘɌɞɚɘɧ ɍɚɗɑɑ 5 ɝɘ, ɔɤɑɘɔɫ ɖɚəɑɣəɚɝɞɔ, ɗɪ-

ɍɚɑ ɚɝɗɚɒəɑəɔɑ ɝɚɝɟɐɔɝɞɚɏɚ ɐɚɝɞɟɛɌ, ɛɚɞɜɑɍɚ-

ɎɌɎɤɑɑ ɛɜɚɎɑɐɑəɔɑ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ) ɔ 

ɘɌɗɧɑ (ɏɑɘɌɞɚɘɌ ɘɑəɑɑ 5 ɝɘ, ɚɖɖɗɪɓɔɫ ɗɟɣɑɎɚɕ 

Ɍɜɞɑɜɔɔ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɔɤɑɘɔɔ Ɏɑɜɡəɑɕ ɖɚəɑɣ-

əɚɝɞɔ) ɚɝɗɚɒəɑəɔɫ. ȺɢɑəɖɌ ɐɔɝɖɚɘɠɚɜɞɌ, ɝɎɫ-

ɓɌəəɚɏɚ ɝ ɛɜɚɢɑɐɟɜɚɕ, ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɛɚɘɚɥɨɪ 

ɝɛɑɢɔɌɗɨəɚɏɚ ɚɛɜɚɝəɔɖɌ, Ɏ ɖɚɞɚɜɚɘ ɖɌɒɐɧɕ 

ɛɌɜɌɘɑɞɜ ɚɢɑəɔɎɌɗɝɫ ɛɚ ɤɖɌɗɑ ɚɞ 0 ɐɚ 10 ɍɌɗ-

ɗɚɎ.   

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɝɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚ-

ɏɜɌɘɘɧ MS Statistica 7.0. ȼɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔɝɨ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɘɔ ɛɜɔ ɓəɌɣɑəɔɑ 

ɜ<0,05. 

ȼɑɓɟɗɨɞɌɞɧ.  

ȴɝɝɗɑɐɟɑɘɧɑ ɏɜɟɛɛɧ ɍɧɗɔ ɝɚɛɚɝɞɌɎɔɘɧ 

ɛɚ ɚɝəɚɎəɧɘ ɖɗɔəɔɣɑɝɖɔɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ: 

ɎɚɓɜɌɝɞ, ɛɚɗ, Ɏɑɝ, ɜɚɝɞ, ɔəɐɑɖɝ ɘɌɝɝɧ ɞɑɗɌ ɔ 

əɌɗɔɣɔɑ ɝɌɡɌɜəɚɏɚ ɐɔɌɍɑɞɌ. ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ 

ɎɌɜɨɔɜɚɎɌɗ ɚɞ 32 ɐɚ 76 ɗɑɞ. 

ȴɝɞɚɣəɔɖɚɘ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ ɟ 

100% ɍɚɗɨəɧɡ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɫɎɗɫɗɔɝɨ ɍɜɚə-

ɡɔɌɗɨəɧɑ Ɍɜɞɑɜɔɔ. ȻɜɚɢɑɐɟɜɌ ɉȭȬ ɍɧɗɌ 

ɟɝɛɑɤəɚ ɎɧɛɚɗəɑəɌ ɟ 100% ɛɌɢɔɑəɞɚɎ Ɏ ɚɍɑɔɡ 

ɏɜɟɛɛɌɡ. Ⱥɝɗɚɒəɑəɔɕ Ɏɚ Ɏɜɑɘɫ ɛɜɚɢɑɐɟɜɧ ɓɌ-

ɜɑɏɔɝɞɜɔɜɚɎɌəɚ əɑ ɍɧɗɚ. ȺɍɥɌɫ ɛɜɚɐɚɗɒɔɞɑɗɨ-

əɚɝɞɨ ɉȭȬ, Ɏɜɑɘɫ, ɛɚɞɜɌɣɑəəɚɑ əɌ ɖɌɞɑɞɑɜɔɓɌ-

ɢɔɪ ɍɜɚəɡɔɌɗɨəɧɡ Ɍɜɞɑɜɔɕ, Ɍ ɞɌɖɒɑ ɗɟɣɑɎɌɫ 

əɌɏɜɟɓɖɌ ɍɧɗɔ ɝɚɛɚɝɞɌɎɔɘɧ ɘɑɒɐɟ ɔɝɝɗɑɐɟɑ-

ɘɧɘɔ ɏɜɟɛɛɌɘɔ (ɞɌɍɗ. ʈ1).  

Ȯ ɍɗɔɒɌɕɤɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚ-

ɐɑ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɍɚɗɨɤɔɡ ɚɝɗɚɒəɑəɔɕ ɝɚ ɝɞɚ-

ɜɚəɧ ɝɚɝɟɐɔɝɞɚɏɚ ɐɚɝɞɟɛɌ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. 

ȸɌɗɧɑ ɚɝɗɚɒəɑəɔɫ ɝɚ ɝɞɚɜɚəɧ ɝɚɝɟɐɔɝɞɚɏɚ ɐɚ-

ɝɞɟɛɌ ɍɧɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ ɛɚɐɖɚɒəɧɘɔ ɏɑɘɌɞɚ- 

ɘɌɘɔ ɐɔɌɘɑɞɜɚɘ ɘɑəɑɑ 5 ɝɘ ɔ əɑ ɞɜɑɍɚɎɌɗɔ 

ɝɛɑɢɔɌɗɨəɚɏɚ ɗɑɣɑəɔɫ. ɃɌɝɞɚɞɌ ɔɡ ɎɝɞɜɑɣɌɑɘɚ-

ɝɞɔ ɍɧɗɌ ɝɚɛɚɝɞɌɎɔɘɌ ɘɑɒɐɟ ɔɝɝɗɑɐɟɑɘɧɘɔ 

ɏɜɟɛɛɌɘɔ (13,3% (ȾȼȰ) ɔ 21,4% (ȾɀȰ), p > 0,05).  

ȻɜɚɎɑɐɑəəɧɕ ɌəɌɗɔɓ ɝɑɍɑɝɞɚɔɘɚɝɞɔ ɜɌɝ-

ɡɚɐəɚɏɚ ɔəɝɞɜɟɘɑəɞɌɜɔɫ, əɑɚɍɡɚɐɔɘɚɏɚ ɐɗɫ Ɏɧ-

ɛɚɗəɑəɔɫ ɎɘɑɤɌɞɑɗɨɝɞɎ ɟɖɌɓɌəəɧɘɔ ɝɛɚɝɚɍɌ-

ɘɔ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ, ɣɞɚ ɉȭȬ ɣɑɜɑɓ ȾȼȰ ɝəɔɒɌ-

ɑɞ ɝɑɍɑɝɞɚɔɘɚɝɞɨ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ 9,4% Ɏ ɝɗɟ-

ɣɌɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɟɝɞɜɚɕɝɞɎ ɐɗɫ ɓɌɖɜɧɞɔɫ ɍɑɐ-

ɜɑəəɚɏɚ ɐɚɝɞɟɛɌ.    

ȴɝɛɚɗɨɓɚɎɌəɔɑ ȾȼȰ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɘ ɝəɔɒɑəɔɑɘ ɣɌɝɞɚɞɧ 

ɜɌɓɎɔɞɔɫ ɔ ɎɧɜɌɒɑəəɚɝɞɔ ɐɔɝɖɚɘɠɚɜɞɌ ɝɎɫ-

ɓɌəəɚɏɚ ɝ ɉȭȬ ɔ ɛɚɎɧɤɑəɔɑɘ ɖɌɣɑɝɞɎɌ ɒɔɓəɔ 

ɛɌɢɔɑəɞɌ Ɏ ɍɗɔɒɌɕɤɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑ-

ɜɔɚɐɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ȾɀȰ 

(ɞɌɍɗ. ʈ2). ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɐɚɝɞɚɎɑɜ-

əɚ ɣɌɥɑ ɟ ɍɚɗɨəɧɡ Ɏ ɏɜɟɛɛɑ ȾȼȰ ɛɚ ɝɜɌɎəɑəɔɪ 

ɝ ɏɜɟɛɛɚɕ ȾɀȰ ɛɚɗəɚɝɞɨɪ ɚɞɝɟɞɝɞɎɚɎɌɗ ɐɔɝ-

ɖɚɘɠɚɜɞ, ɝɎɫɓɌəəɧɕ ɝ ɛɜɚɢɑɐɟɜɚɕ (53,3% ɔ 0% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ, p < 0,001).  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɞɜɌəɝɠɑɘɚɜɌɗɨəɧɕ 

ɐɚɝɞɟɛ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɔɝɛɚɗɨɓɟɑɘɧɘ 

ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɉȭȬ. ɃɌɝɞɚɞɌ ɜɌɓɎɔɞɔɫ ɝɚɝɟ-

ɐɔɝɞɧɡ ɚɝɗɚɒəɑəɔɕ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɐɌəəɚɏɚ 

ɐɚɝɞɟɛɌ ɎɌɜɨɔɜɟɑɞ ɚɞ 2% ɐɚ 15%, ɛɜɔ ɩɞɚɘ ɏɑ-

ɘɌɞɚɘɧ Ɏ ɚɍɗɌɝɞɔ ɘɑɝɞɌ ɛɟəɖɢɔɔ ɎɝɞɜɑɣɌɪɞɝɫ 

ɣɌɥɑ ɐɜɟɏɔɡ [11]. ȴɝɛɚɗɨɓɚɎɌəɔɑ  ɟɝɞɜɚɕɝɞɎ ɐɗɫ  

ɓɌɖɜɧɞɔɫ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɚɝɞɟɛɌ, ɛɚ ɐɌəəɧɘ 

ɜɫɐɌ ɔɝɝɗɑɐɚɎɌəɔɕ, ɛɚɓɎɚɗɔɗɚ ɝəɔɓɔɞɨ ɣɌɝɞɚɞɟ 

ɜɌɓɎɔɞɔɫ ɝɚɝɟɐɔɝɞɧɡ ɚɝɗɚɒəɑəɔɕ əɌ 42%, ɚɐ-

əɌɖɚ ɔɡ ɛɜɔɘɑəɑəɔɑ ɝɟɥɑɝɞɎɑəəɚ ɟɎɑɗɔɣɔɎɌɑɞ 

ɝɑɍɑɝɞɚɔɘɚɝɞɨ ɛɜɚɢɑɐɟɜɧ [12]. ȱɥɑ ɚɐəɔɘ ɔɓ 

əɑɐɚɝɞɌɞɖɚɎ ɞɜɌəɝɠɑɘɚɜɌɗɨəɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ 

ɐɚɝɞɟɛɌ ɫɎɗɫɑɞɝɫ əɑɚɍɡɚɐɔɘɚɝɞɨ ɝɚɍɗɪɐɑəɔɫ 

ɛɚɝɞɑɗɨəɚɏɚ ɜɑɒɔɘɌ Ɏ ɞɑɣɑəɔɑ ɝɟɞɚɖ ɛɚɝɗɑ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɣɞɚ ɝɟɥɑɝɞɎɑəəɚ ɛɚəɔɒɌɑɞ 

ɖɚɘɠɚɜɞ ɛɌɢɔɑəɞɌ ɔ əɑ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ ɑɏɚ 

ɜɌəəɪɪ ɌɖɞɔɎɔɓɌɢɔɪ.  

ȬɗɨɞɑɜəɌɞɔɎəɧɘ ɝɚɝɟɐɔɝɞɧɘ ɐɚɝɞɟɛɚɘ 

ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɉȭȬ, ɚɛɔɝɌəəɧɘ Ɏ ɗɔɞɑɜɌɞɟɜɑ, 

ɫɎɗɫɑɞɝɫ ɛɟəɖɢɔɫ ɛɗɑɣɑɎɚɕ ɔɗɔ ɛɚɐɘɧɤɑɣəɚɕ 

Ɍɜɞɑɜɔɔ. ȶɌɖ ɛɜɌɎɔɗɚ, ɐɌəəɧɕ ɝɚɝɟɐɔɝɞɧɕ ɐɚ 

ȾɌɍɗɔɢɌ ʈ1.  ȹɑɛɚɝɜɑɐɝɞɎɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɩɘɍɚɗɔɓɌɢɔɔ ɍɜɚəɡɔɌɗɨəɧɡ Ɍɜɞɑɜɔɕ. 

 ɻʨʫʧʧʘ ʊʈɼ ɻʨʫʧʧʘ ʊʌɼ p 

ʋʩʧʝʭ ʧʨʦʮʝʜʫʨʳ (%) 100% 100% > 0,05 

ʆʩʣʦʞʥʝʥʠʷ (%): 

¶ ʙʦʣʴʰʠʝ  

¶ ʤʘʣʳʝ  

 

0% 

13,3%  

 

0% 

21,4% 

 

> 0,05 

> 0,05 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʕɹɸ (ʤʠʥ) 49,2 53,1 > 0,05 

ɺʨʝʤʷ, ʧʦʪʨʘʯʝʥʥʦʝ ʥʘ ʢʘʪʝʪʝʨʠʟʘʮʠʶ ʙʨʦʥʭʠ-

ʘʣʴʥʳʭ ʘʨʪʝʨʠʡ (ʤʠʥ) 

29,8 33,2 > 0,05 

ʃʫʯʝʚʘʷ ʥʘʛʨʫʟʢʘ (ʤɿʚ) 0,71 0

9 > 0,05 
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ɝɞɟɛ ɔɝɛɚɗɨɓɟɑɞɝɫ ɛɜɔ əɑɎɚɓɘɚɒəɚɝɞɔ ɛɜɚɔɓɎɑ-

ɝɞɔ ɐɚɝɞɟɛ ɣɑɜɑɓ ɍɑɐɜɑəəɟɪ Ɍɜɞɑɜɔɪ, ɚɐəɌɖɚ 

ɑɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɍɚɗɨɤɚɕ ɣɌ-

ɝɞɚɞɚɕ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ. Ȯ ɝɗɟɣɌɑ ɛɜɔɘɑ-

əɑəɔɫ ɣɜɑɝɛɗɑɣɑɎɚɏɚ ɐɚɝɞɟɛɌ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ 

ɏɜɚɓəɧɡ ɚɝɗɚɒəɑəɔɕ ɫɎɗɫɑɞɝɫ ɞɜɚɘɍɚɓ ɛɗɑɣɑɎɚɕ 

Ɍɜɞɑɜɔɔ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɕɝɫ ɜɌɓɎɔɞɔɑɘ ɚɝɞɜɚɕ 

ɔɤɑɘɔɔ Ɏɑɜɡəɑɕ ɖɚəɑɣəɚɝɞɔ. ȺɍɜɌɓɚɎɌəɔɑ ɏɑ-

ɘɌɞɚɘɧ Ɏ ɚɍɗɌɝɞɔ ɛɟəɖɢɔɔ ɛɗɑɣɑɎɚɕ Ɍɜɞɑɜɔɔ, 

ɞɜɑɍɟɪɥɑɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ, ɎɝɞɜɑɣɌ-

ɑɞɝɫ əɑɣɌɝɞɚ, Ɏ 0,28% ɝɗɟɣɌɑɎ. Ƚɜɑɐɔ ɚɝɗɚɒəɑ-

əɔɕ ɛɚɐɘɧɤɑɣəɚɏɚ ɐɚɝɞɟɛɌ əɑɚɍɡɚɐɔɘɚ Ɏɧɐɑ-

ɗɔɞɨ ɚɍɜɌɓɚɎɌəɔɑ ɏɑɘɌɞɚɘɧ Ɏ ɚɍɗɌɝɞɔ ɘɑɝɞɌ 

ɛɟəɖɢɔɔ ɝɚ ɝɐɌɎɗɑəɔɑɘ ɛɗɑɣɑɎɚɏɚ əɑɜɎɌ (2,8-

8%) ɔ ɞɜɚɘɍɚɓ ɛɚɐɘɧɤɑɣəɚɕ Ɍɜɞɑɜɔɔ Ɏ 1,2% 

ɝɗɟɣɌɑɎ [13]. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɞɜɌəɝɜɌɐɔɌɗɨəɚɏɚ ɐɚɝɞɟɛɌ 

ɛɚɓɎɚɗɫɑɞ ɝɟɥɑɝɞɎɑəəɚ ɝəɔɓɔɞɨ ɣɌɝɞɚɞɟ ɚɝɗɚɒ-

əɑəɔɕ ɝɚ ɝɞɚɜɚəɧ ɝɚɝɟɐɔɝɞɚɏɚ ɐɚɝɞɟɛɌ. ȾɌɖ, ɛɚ 

ɐɌəəɧɘ ɜɫɐɌ ɜɌəɐɚɘɔɓɔɜɚɎɌəəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ, ɛɜɔɘɑəɑəɔɑ ɞɜɌəɝɜɌɐɔɌɗɨəɚɏɚ ɐɚɝɞɟɛɌ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɞɜɌəɝɠɑɘɚɜɌɗɨəɧɘ Ɏɑɐɑɞ ɖ ɝəɔ-

ɒɑəɔɪ ɣɌɝɞɚɞɧ ɜɌɓɎɔɞɔɫ ɖɜɚɎɚɞɑɣɑəɔɕ ɍɚɗɑɑ 

ɣɑɘ əɌ 75% ɔ ɣɌɝɞɚɞɧ ɚɝɗɚɒəɑəɔɕ ɝɚ ɝɞɚɜɚəɧ 

ɝɚɝɟɐɔɝɞɚɏɚ ɐɚɝɞɟɛɌ əɌ 63% [14]. ȻɜɑɔɘɟɥɑɝɞɎɚ 

ɞɜɌəɝɜɌɐɔɌɗɨəɚɏɚ ɐɚɝɞɟɛɌ ɝɚɡɜɌəɫɑɞɝɫ ɔ Ɏ ɝɗɟ-

ɣɌɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɟɝɞɜɚɕɝɞɎ ɐɗɫ ɓɌɖɜɧɞɔɫ Ɍɜ-

ɞɑɜɔɌɗɨəɚɏɚ ɐɚɝɞɟɛɌ. ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ 

ɏɑɘɌɞɚɘ ɛɚɝɗɑ ɛɟəɖɢɔɔ ɗɟɣɑɎɚɕ Ɍɜɞɑɜɔɔ ɝɚ-

ɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 1-3%, ɛɜɔ ɩɞɚɘ ɏɑɘɌɞɚɘɧ, Ɏɑɐɟ-

ɥɔɑ ɖ ɜɌɓɎɔɞɔɪ çɖɚɘɛɌɜɞɘɑəɞè ɝɔəɐɜɚɘɌ, 

əɌɍɗɪɐɌɪɞɝɫ Ɏ ɘɑəɑɑ ɣɑɘ 0,01%. Ȱɜɟɏɔɘɔ 

ɚɝɗɚɒəɑəɔɫɘɔ ɫɎɗɫɪɞɝɫ ɚɍɜɌɓɚɎɌəɔɑ ɛɝɑɎɐɚɌə-

ɑɎɜɔɓɘ (ɘɑəɑɑ 0,1%) ɔ Ɍɜɞɑɜɔɚ-Ɏɑəɚɓəɧɡ ɠɔɝɞɟɗ 

(ɘɑəɑɑ 0,1%), Ɍ ɞɌɖɒɑ ɔəɠɔɢɔɜɚɎɌəɔɑ ɘɑɝɞɌ 

ɛɟəɖɢɔɔ (ɘɑəɑɑ 0,1%) [15]. ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚ-

ɝɞɔ ɞɜɚɘɍɚɓɌ ɗɟɣɑɎɚɕ Ɍɜɞɑɜɔɔ əɌ ɘɚɘɑəɞ Ɏɧ-

ɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚəɌɜɌ ɎɌɜɨɔɜɟɑɞ ɚɞ 0,8% ɐɚ 10% 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɝɛɚɗɨɓɟɑɘɚɏɚ ɔəɝɞɜɟɘɑəɞɌ-

ɜɔɫ, ɞɑɡəɔɖɔ ɝɚɝɟɐɔɝɞɚɏɚ ɏɑɘɚɝɞɌɓɌ ɔ ɜɑɒɔɘɌ 

ɌəɞɔɖɚɌɏɟɗɫəɞəɚɕ ɞɑɜɌɛɔɔ. ȶɌɖ ɛɜɌɎɔɗɚ, ɞɜɚɘ-

ɍɚɓ ɗɟɣɑɎɚɕ Ɍɜɞɑɜɔɔ ɛɜɚɞɑɖɌɑɞ ɍɑɝɝɔɘɛɞɚɘəɚ. 

ȻɚɖɌɓɌəɔɫ ɖ ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ ɗɑɣɑəɔɪ ɚɝɗɚɒəɑ-

əɔɕ ɛɜɔ ɞɜɌəɝɜɌɐɔɌɗɨəɚɘ ɐɚɝɞɟɛɑ ɎɚɓəɔɖɌɪɞ Ɏ 

ɘɑəɑɑ ɣɑɘ 0,1% əɌɍɗɪɐɑəɔɕ [16].  

Ȯ ɛɜɚɎɑɐɑəəɧɡ ɜɌəɑɑ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɛɚ 

ɛɜɔɘɑəɑəɔɪ ȾȼȰ ɛɜɔ ɩɘɍɚɗɔɓɌɢɔɔ ɛɑɜɔɠɑɜɔ-

ɣɑɝɖɔɡ Ɍɜɞɑɜɔɕ ɍɧɗɌ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɌ əɔɓ-

ɖɌɫ ɣɌɝɞɚɞɌ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ. Ȯ əɌɔɍɚɗɑɑ 

ɖɜɟɛəɚɘ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, Ɏɖɗɪ-

ɣɔɎɤɑɘ 936 ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɍɧɗɚ ɛɜɚɎɑ-

ɐɑəɚ 1512 ɎɘɑɤɌɞɑɗɨɝɞɎ əɌ ɛɑɜɔɠɑɜɔɣɑɝɖɔ Ɍɜ-

ɞɑɜɔɫɡ, ɣɌɝɞɚɞɌ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ ɝɚɝɞɌɎɔ-

ɗɌ 2,51%. Ȼɜɔ ɩɞɚɘ ɍɚɗɨɤɔɑ ɚɝɗɚɒəɑəɔɫ 

əɌɍɗɪɐɌɗɔɝɨ ɞɚɗɨɖɚ Ɏ 2 ɝɗɟɣɌɫɡ (0,13%). ȴɓ 36 

ɘɌɗɧɡ ɚɝɗɚɒəɑəɔɕ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɗɔɝɨ 

ɏɑɘɌɞɚɘɧ (0,86%) ɔ ɞɜɚɘɍɚɓɧ ɗɟɣɑɎɚɕ Ɍɜɞɑɜɔɔ 

(0,73%) [17]. Ȯ ɛɜɚɎɑɐɑəəɚɘ əɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɣɌɝɞɚɞɌ ɍɚɗɨɤɔɡ ɔ ɘɌɗɧɡ ɚɝɗɚɒəɑəɔɕ ɝɚ ɝɞɚɜɚ-

əɧ ɝɚɝɟɐɔɝɞɚɏɚ ɐɚɝɞɟɛɌ ɍɧɗɌ ɝɚɛɚɝɞɌɎɔɘɚɕ, 

ɣɞɚ, Ɏɑɜɚɫɞəɑɑ Ɏɝɑɏɚ, ɝɎɫɓɌəəɚ ɝ ɘɌɗɧɘ ɚɍɦɑ-

ɘɚɘ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ. ȭɚɗɨɤɔɡ ɚɝɗɚɒəɑəɔɕ 

ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ əɑ ɍɧɗɚ. ȮɧɫɎɗɑəəɧɑ ɚɝɗɚɒ-

əɑəɔɫ ɚɞəɚɝɔɗɔɝɨ ɖ ɖɌɞɑɏɚɜɔɔ ɘɌɗɧɡ ɔ əɑ ɞɜɑ-

ɍɚɎɌɗɔ ɝɛɑɢɔɌɗɨəɚɏɚ ɗɑɣɑəɔɫ.  

Ȼɜɑɐɛɚɣɞɔɞɑɗɨəɚɕ Ɍɜɞɑɜɔɑɕ ɐɚɝɞɟɛɌ ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ ɉȭȬ ɫɎɗɫɑɞɝɫ ɗɑɎɌɫ ɗɟɣɑɎɌɫ Ɍɜɞɑ-

ɜɔɫ, ɣɞɚ ɝɎɫɓɌəɚ ɝ ɚɞɝɟɞɝɞɎɔɑɘ əɑɚɍɡɚɐɔɘɚɝɞɔ 

ɛɜɚɎɑɐɑəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɖɌɞɑɞɑɜɌ ɣɑɜɑɓ 

ɐɟɏɟ Ɍɚɜɞɧ ɛɜɔ ɖɌɞɑɞɑɜɔɓɌɢɔɔ əɔɝɡɚɐɫɥɑɏɚ ɚɞ-

ɐɑɗɌ ɏɜɟɐəɚɕ Ɍɚɜɞɧ. ȶɜɚɘɑ ɞɚɏɚ, ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ɐɌəəɚɏɚ ɐɚɝɞɟɛɌ ɟɘɑəɨɤɌɑɞ ɜɔɝɖ ɩɘɍɚɗɔɔ Ɏ ɢɑ-

ɜɑɍɜɌɗɨəɧɑ Ɍɜɞɑɜɔɔ, Ɏ ɝɎɫɓɔ ɝ ɚɞɝɟɞɝɞɎɔɑɘ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɖɌɞɑɞɑɜɌ ɣɑɜɑɓ ɍɜɌ-

ɡɔɚɢɑɠɌɗɨəɧɕ ɝɞɎɚɗ ɔ ɟɝɞɨɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ. Ȯ 

ɔɝɝɗɑɐɚɎɌəɔɔ, ɛɜɚɎɑɐɑəəɚɘ M. Hamon et al., 

ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɜɔ ɖɌɞɑɞɑɜɔɓɌɢɔɔ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ ɣɑɜɑɓ ɛɜɌɎɟɪ ɗɟɣɑɎɟɪ Ɍɜɞɑɜɔɪ 

ɣɌɝɞɚɞɌ ɜɌɓɎɔɞɔɫ ɚɝɞɜɚɕ ɢɑɜɑɍɜɌɗɨəɚɕ ɩɘɍɚɗɔɔ 

ɝɚɝɞɌɎɗɫɑɞ 4,9%, ɚɐəɌɖɚ Ɏɝɑ ɩɞɔ ɩɛɔɓɚɐɧ ɍɧɗɔ 

ɍɑɝɝɔɘɛɞɚɘəɧɘɔ [18]. ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ 

ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɢɑɜɑɍɜɌɗɨəɚɕ ɩɘɍɚɗɔɔ ɛɜɔ ɖɌ-

ɞɑɞɑɜɔɓɌɢɔɔ  ɖɚɜɚəɌɜəɧɡ  Ɍɜɞɑɜɔɕ, ɛɚɖɌɓɌɗ ɑɏɚ  

ɝəɔɒɑəɔɑ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɗɑɎɚɕ ɗɟɣɑɎɚɕ Ɍɜ-

ȾɌɍɗɔɢɌ ʈ2.   ȺɢɑəɖɌ ɖɌɣɑɝɞɎɌ ɒɔɓəɔ ɛɌɢɔɑəɞɚɎ. 

ʇʘʨʘʤʝʪʨ 

 

ɻʨʫʧʧʘ ʊʈɼ  ɻʨʫʧʧʘ ʊʌɼ  

p ʥʘʣʠʯʠʝ/ʚʳʨʘʞʝʥʥʦʩʪʴ  

ʜʠʩʢʦʤʬʦʨʪʘ (%) 

ʊʨʫʜʥʦʩʪʠ ʤʦʯʝʠʩʧʫʩʢʘʥʠʷ 20 / 4,7 64,3 / 27,8 < 0,00
 

ɹʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ ʧʨʠ ʛʝʤʦʩʪʘʟʝ ʠ ʦʪ  

ʜʘʚɦ̫ʝʡ ʧʦʚʷʟʢʠ  

66,7 / 16 92,9 / 34,3 < 0,001 

ʊʨʫʜʥʦʩʪʠ ʧʨʠ ʧʨʠʝʤʝ ʧʠʱʠ 13,3 / 4,7 71,4 / 24,3 < 0,001 

ɼʠʩʢʦʤʬʦʨʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʦʩʪʝʣʴʥʳʤ  

ʨʝʞʠʤʦʤ 

13,3 / 5,3 78,6 / 35 < 0,001 

ʆʙʱʠʡ ʜʠʩʢʦʤʬʦʨʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʦʮʝʜʫʨʦʡ 46,7 / 11,3 100 / 45

 < 0,001 
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ɞɑɜɔɔ [19].  

ȼɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəəɚɏɚ əɌɘɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ Ɏɧɝɚɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɔ ɍɑɓɚɛɌɝəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȾȼȰ ɛɜɔ ɉȭȬ. 

Ȼɜɚɢɑɐɟɜɧ, Ɏɧɛɚɗəɑəəɧɑ ɣɑɜɑɓ ȾȼȰ, ɛɚ ɝɎɚɑɕ 

ɐɗɔɞɑɗɨəɚɝɞɔ ɔ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɑ əɑ ɟɝɞɟɛɌɪɞ 

ɛɜɚɢɑɐɟɜɌɘ, ɛɜɚɎɑɐɑəəɧɘ ɣɑɜɑɓ ȾɀȰ. Ȼɜɔɘɑ-

əɑəɔɑ ȾȼȰ ɛɚɓɎɚɗɔɗɚ ɛɜɚɎɑɝɞɔ ɜɌəəɪɪ ɌɖɞɔɎɔ-

ɓɌɢɔɪ ɍɚɗɨəɧɡ ɔ ɝəɔɓɔɞɨ əɌ 53,3% Ɏɑɜɚɫɞəɚɝɞɨ 

ɜɌɓɎɔɞɔɫ ɔ əɌ 75,3% ɎɧɜɌɒɑəəɚɝɞɨ ɐɔɝɖɚɘ-

ɠɚɜɞɌ ɝɎɫɓɌəəɚɏɚ ɝ ɉȭȬ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ȾȼȰ 

ɫɎɗɫɑɞɝɫ ɩɖɚəɚɘɔɣɑɝɖɔ Ɏɧɏɚɐəɧɘ, ɛɚɝɖɚɗɨɖɟ 

ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ ɜɌəəɪɪ ɌɖɞɔɎɔɓɌɢɔɪ ɛɌ-

ɢɔɑəɞɌ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɝɚɖɜɌɞɔɞɨ ɐɗɔɞɑɗɨ-

əɚɝɞɨ ɛɜɑɍɧɎɌəɔɫ Ɏ ɝɞɌɢɔɚəɌɜɑ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȾȼȰ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɉȭȬ əɑ ɟɝɞɟɛɌɑɞ Ɏ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ȾɀȰ. ȱɏɚ ɛɜɔɘɑəɑəɔɑ ɡɌɜɌɖɞɑ-

ɜɔɓɟɑɞɝɫ əɔɓɖɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒ-

əɑəɔɕ, ɖɚɞɚɜɧɑ, ɖɌɖ ɛɜɌɎɔɗɚ, ɛɜɑɐɝɞɌɎɗɑəɧ 

ɘɌɗɧɘɔ ɚɝɗɚɒəɑəɔɫɘɔ ɝɚ ɝɞɚɜɚəɧ ɝɚɝɟɐɔɝɞɚɏɚ 

ɐɚɝɞɟɛɌ ɔ əɑ ɞɜɑɍɟɪɞ ɝɛɑɢɔɌɗɨəɚɏɚ ɗɑɣɑəɔɫ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ȾȼȰ əɑ Ɏɑɐɑɞ ɖ ɟɎɑɗɔɣɑəɔɪ ɐɗɔ-

ɞɑɗɨəɚɝɞɔ ɛɜɚɢɑɐɟɜɧ ɔ ɛɚɎɧɤɑəɔɪ ɗɟɣɑɎɚɕ 

əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȾɀȰ. 

ȶɜɚɘɑ ɞɚɏɚ, ɛɜɔɘɑəɑəɔɑ ɐɌəəɚɏɚ ɐɚɝɞɟɛɌ ɝɟɥɑ-

ɝɞɎɑəəɚ ɛɚɎɧɤɌɑɞ ɖɚɘɠɚɜɞ ɛɌɢɔɑəɞɌ ɛɚɝɗɑ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ ɑɏɚ ɜɌə-

əɪɪ ɌɖɞɔɎɔɓɌɢɔɪ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɌəəɧɕ ɝɚ-

ɝɟɐɔɝɞɧɕ ɐɚɝɞɟɛ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɉȭȬ ɫɎɗɫɑɞɝɫ 

ɩɠɠɑɖɞɔɎəɚɕ ɌɗɨɞɑɜəɌɞɔɎɚɕ ȾɀȰ ɔ ɔɘɑɑɞ 

ɍɚɗɨɤɟɪ ɖɗɔəɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɡɌɜɌɖɞɑɜ Ɏɚɓɘɚɒəɧɡ ɝɚɚɞəɚɤɑəɔɕ ɏɔɛɑɜɞɜɚɠɔɔ 

ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȷȲ) ɔ ɑɏɚ ɛɚɎɜɑɒɐɑəɔɫ, Ɍ ɞɌɖɒɑ ɛɚɜɚɏɚɎɚɏɚ 

ɠɚɜɘɔɜɚɎɌəɔɫ ɛɚɎɜɑɒɐɑəɔɫ ɘɔɚɖɌɜɐɌ ȷȲ Ɏ ɚɞɝɟɞɝɞɎɔɑ ɖɜɔɞɔɣɑɝɖɚɏɚ ɝɞɑəɚ-

ɓɔɜɚɎɌəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȭɧɗɌ ɎɧɛɚɗəɑəɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȼȾ) ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 16 ɛɌɢɔɑəɞɌɘ, ɍɚɗɨəɧɘ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚ-

ɘɔɚɛɌɞɔɑɕ (ȯȶȸȻ). ȺɢɑəɔɎɌɗɌɝɨ ɞɚɗɥɔəɌ ɝɑɏɘɑəɞɚɎ Ɏ ɘɘ, Ɍ ɞɌɖɒɑ əɌɗɔɣɔɑ ɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ Ɏɖɗɪɣɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɝɞɑəɖɟ ɘɔɚɖɌɜɐɌ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɞɚɗɥɔəɧ ɝɞɑəɚɖ ɘɔɚɖɌɜɐɌ ȷȲ ɔ əɌɖɚɛɗɑəɔɫ 

ɛɌɜɌɘɌɏəɔɞəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɚɖɌɓɌɗɚɝɨ, ɣɞɚ ɛɜɔ ɞɚɗɥɔəɑ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ 

ɛɑɜɑɏɚɜɚɐɖɔ ɍɚɗɑɑ 12 ɘɘ Ɏɑɜɚɫɞəɚɝɞɨ əɌɗɔɣɔɫ ɟɣɌɝɞɖɚɎ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ əɌɖɚɛɗɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ ȸȼ-ɛɜɔɓəɌɖɚɘ ɛɚɎɜɑɒɐɑəɔɫ ɘɔɚɖɌɜɐɌ, ɝɚ-

ɝɞɌɎɗɫɑɞ 0,44, ɛɜɔ ɞɚɗɥɔəɑ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ɍɚɗɑɑ 11 ɘɘ ð 0,51, ɛɜɔ ɟɎɑɗɔɣɑəɔɔ ɍɚɖɚ-

Ɏɚɕ ɝɞɑəɖɔ ɍɚɗɑɑ 13 ɘɘ Ɏɑɜɚɫɞəɚɝɞɨ ɑɑ ɛɚɎɜɑɒɐɑəɔɫ ɝɚɝɞɌɎɗɫɑɞ 0,47.  

ȳɌɖɗɪɣɑəɔɑ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɑɕ ɝɟɥɑɝɞɎɟɑɞ 

ɓɌɎɔɝɔɘɚɝɞɨ ɘɑɒɐɟ ɞɚɗɥɔəɚɕ ɝɞɑəɖɔ ɘɔɚɖɌɜɐɌ ȷȲ ɔ əɌɖɚɛɗɑəɔɑɘ ɖɚəɞɜɌɝɞɌ, ɣɞɚ ɫɎ-

ɗɫɑɞɝɫ ɛɜɔɓəɌɖɚɘ ɗɌɞɑəɞəɚɏɚ əɑɖɚɜɚəɌɜɚɏɑəəɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɘɔɚɖɌɜɐɌ, ɖɚɞɚɜɌɫ əɚ-

ɝɔɞ ɛɚɜɚɏɚɎɧɕ ɡɌɜɌɖɞɑɜ. 
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CONTRAST-ENHANCED MRI OF THE HEART IN DETECTION AND QUANTIFICATION 

OF BORDERLINE MYOCARDIAL DAMAGE WITHIN HYPERTROPHIC  

CARDIOMYOPATHY 

 

Mochula O.V., Tereshenkova E.K., Pavljukova E.N., Ussov W.Yu.  
 

urpose.  To evaluate the mode of possible relationship between left ventricular (LV) 

hypertrophy and hidden myocardial damage, as well  as the threshold of forming LV 

myocardial damage in the absence of a coronary arteries critical stenosis.  

Materials and methods . Contrast -enhanced MRI of the heart was carried out in 16 

patients with hypertrophic cardiomyopathy (HCM). Anatomic thickness in every segment of 

left vent ricle was assessed with submillimeter preciseness, and related to the presence or 

absence of contrast uptake to myocardial wall in the segments, as MRI sign of myocardial 

damage.   

Results.  When plotting the thickness of the left ventricular wall against t he uptake of 
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the paramagnetic contrast it was found that when the thickness of the interventricular se p-

tum is over 12 mm the probability of observing the pathologic accumulation of contrast 

agents to the region is 0.44; the anterior wall borderline thickne ss is over 11 mm, with r e-

spective probability 0.51; and in the lateral wall - more than 13 mm delivered the contrast 

uptake to myocardium with the probability 0.47.  

Conclusion . In patients with hypertrophic cardiomyopathy, there is a borderline 

threshold r elationship between left ventricular myocardial hypertrophy and intersegmental 

contrast uptake, as a symptom of latent myocardial damage.  

 

Keywords: cardiac MRI, paramagnetic contrast enhancement, hypertrophic cardi o-

myopathy, myocardial hypertrophy.  
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ɚɎɜɑɒɐɑəɔɑ ɘɔɚɖɌɜɐɌ ɫɎɗɫɑɞɝɫ ɚɐ-

əɔɘ ɔɓ ɎɌɒəɑɕɤɔɡ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɡ 

ɠɌɖɞɚɜɚɎ ɛɜɔ ɛɌɞɚɗɚɏɔɔ ɝɑɜɐɢɌ ɖɌɖ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɏɑəɑɓɌ, ɞɌɖ ɔ 

ɛɜɔ ɜɌɓɗɔɣəɧɡ ɠɚɜɘɌɡ ɏɔɛɑɜɞɜɚɠɔɔ 

ɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ [1-3]. Ⱥɐəɔɘ ɔɓ ɚɝ-

əɚɎəɧɡ ɘɑɞɚɐɚɎ ɎɧɍɚɜɌ Ɏ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ 

ɛɚɎɜɑɒɐɑəɔɕ ɘɔɚɖɌɜɐɌ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɫɡ ɫɎɗɫɑɞɝɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȼȾ) ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɛɌɜɌ-

ɘɌɏəɔɞəɧɘɔ ɛɜɑɛɌɜɌɞɌɘɔ [4]. 

Ȼɜɚɏəɚɝɞɔɣɑɝɖɔ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɫɎɗɫɑɞ-

ɝɫ əɌɗɔɣɔɑ ɟ ɍɚɗɨəɧɡ ɝ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɘɔ 

ɓɌɍɚɗɑɎɌəɔɫɘɔ ɎɧɜɌɒɑəəɚɕ ɏɔɛɑɜɞɜɚɠɔɔ ɗɑɎɚ-

ɏɚ ɒɑɗɟɐɚɣɖɌ (ȷȲ), ɣɞɚ ɐɚɛɚɗəɔɞɑɗɨəɚ ɟɎɑɗɔɣɔ-

ɎɌɑɞ Ɏɑɜɚɫɞəɚɝɞɨ ɎɚɓəɔɖəɚɎɑəɔɫ ɔəɠɌɜɖɞɚɎ 

ɘɔɚɖɌɜɐɌ, ɘɚɓɏɚɎɧɡ ɔəɝɟɗɨɞɚɎ, ɝɑɜɐɑɣəɚɕ əɑ-

ɐɚɝɞɌɞɚɣəɚɝɞɔ ɔ ɎəɑɓɌɛəɚɕ ɝɘɑɜɞɔ [5]. Ⱥɝɚɍɑə-

əɚ ɎɌɒəɚ ɛɜɔ ɩɞɚɘ ɚɞɘɑɞɔɞɨ əɌɗɔɣɔɑ ɞɑɝəɚɕ 

ɝɎɫɓɔ ɘɑɒɐɟ ɝɞɑɛɑəɨɪ ɎɚɓɜɌɝɞɌəɔɫ ɟɜɚɎəɑɕ Ɍɜ-

ɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ ɔ Ɏɑɗɔɣɔəɚɕ ɘɌɝɝɧ ɘɔɚ-

ɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ [6]. 

ȮɔɓɟɌɗɨəɌɫ ɖɌɜɞɔəɌ ɛɌɜɌɘɌɏəɔɞəɚɏɚ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ ɖɌɖ ɛɜɔ ɖɚɜɚəɌɜɚɏɑəəɚɕ, ɞɌɖ ɔ 

ɛɜɔ əɑɖɚɜɚəɌɜɚɏɑəəɚɕ ɛɌɞɚɗɚɏɔɔ, ɔɓɟɣɑəɌ ɐɚ-

ɝɞɌɞɚɣəɚ ɡɚɜɚɤɚ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɍɗɌɏɚɐɌɜɫ 

ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɧɘ ɚɞɑɣɑɝɞɎɑəəɧɘ ɜɌɍɚɞɌɘ 

[4,7,8]. Ȯ ɣɌɝɞəɚɝɞɔ ɍɧɗɔ ɐɑɞɌɗɨəɚ ɛɜɚɌəɌɗɔɓɔ-

ɜɚɎɌəɧ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɘɌɝɝɧ ɗɑɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ Ɏ ɢɑɗɚɘ ɔ Ɏɑɜɚɫɞəɚɝɞɔ ɜɌɓɎɔɞɔɫ ɛɜɔɓəɌ-

ɖɚɎ ɛɚɎɜɑɒɐɑəɔɫ ȷȲ. ȺɐəɌɖɚ ɝɚɚɞəɚɤɑəɔɫ 

ɘɑɒɐɟ ɏɑɚɘɑɞɜɔɣɑɝɖɚɕ ɞɚɗɥɔəɚɕ ɘɔɚɖɌɜɐɌ Ɏ 

ɖɚəɖɜɑɞəɚɘ ɝɑɏɘɑəɞɑ ɔ Ɏɑɜɚɫɞəɚɝɞɨɪ ɑɏɚ ɛɚ-

Ɏɜɑɒɐɑəɔɫ ɐɚ ɝɔɡ ɚɝɞɌɪɞɝɫ ɘɌɗɚ ɔɓɟɣɑəəɧɘɔ. 

ȸɑɒɐɟ ɞɑɘ, ɞɌɖɚɑ çɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɚɑè 

ɓəɌəɔɑ ɍɧɗɚ ɍɧ ɎɑɝɨɘɌ ɢɑəəɚ, ɛɚɝɖɚɗɨɖɟ ɐɑ-

ɞɌɗɨəɚ ɚɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɞɚɗɥɔəɟ ɘɔɚɖɌɜɐɌ ɔ 

ɎɧɫɎɔɞɨ ɑɑ ɖɜɔɞɔɣɑɝɖɚɑ ɟɎɑɗɔɣɑəɔɑ Ɏɚɓɘɚɒəɚ ɝ 

Ɏɧɝɚɖɚɕ ɐɚɝɞɚɎɑɜəɚɝɞɨɪ ɝɜɑɐɝɞɎɌɘɔ əɑ ɝɞɚɗɨɖɚ 

ȸȼ-ɞɚɘɚɏɜɌɠɔɔ, ɝɖɚɗɨɖɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ. Ȼɚɩɞɚɘɟ, ɘɧ ɛɜɚɎɑɗɔ əɌɝɞɚɫɥɑɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɢɑɗɨɪ ɚɢɑəɔɞɨ ɡɌɜɌɖɞɑɜ Ɏɚɓ-

ɘɚɒəɧɡ ɝɚɚɞəɚɤɑəɔɕ ɏɔɛɑɜɞɜɚɠɔɔ ɘɔɚɖɌɜɐɌ 

ȷȲ ɔ ɑɏɚ ɛɚɎɜɑɒɐɑəɔɫ, Ɍ ɞɌɖɒɑ ɛɚɜɚɏɚɎɚɏɚ 

ɠɚɜɘɔɜɚɎɌəɔɫ ɛɚɎɜɑɒɐɑəɔɫ ɘɔɚɖɌɜɐɌ ȷȲ Ɏ 

ɚɞɝɟɞɝɞɎɔɑ ɖɜɔɞɔɣɑɝɖɚɏɚ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 16 ɛɌɢɔ-

ɑəɞɚɎ (11 ɒɑəɥɔə, 5 ɘɟɒɣɔə; ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

ɝɚɝɞɌɎɔɗ 59,69Ñ7 ɗɑɞ), ɝ ɛɚɐɞɎɑɜɒɐɑəəɧɘ ɐɔɌ-

ɏəɚɓɚɘ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ 

(ȯȶȸȻ). Ȱɗɔɞɑɗɨəɚɝɞɨ ɎɧɫɎɗɑəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ 

ɝɚɝɞɌɎɔɗɌ 3,2Ñ1,4 ɏɚɐɌ, ɛɜɔ ɩɞɚɘ ɟ Ɏɝɑɡ ɛɌɢɔɑə-

ɞɚɎ ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ɍɧɗɌ ɍɚɗɨɤɑ ɏɚɐɌ 

ɔ ɟɝɞɌəɚɎɗɑəɌ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɘɛɗɑɖɝəɚɏɚ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȯ ɌəɌɘəɑɓɑ ɚɞɝɟɞɝɞɎɚɎɌɗɔ: ɛɑɜɑəɑɝɑəəɧɕ ɔə-

ɠɌɜɖɞ ɘɔɚɖɌɜɐɌ, əɌɜɟɤɑəɔɑ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚ-

ɚɍɜɌɥɑəɔɫ ɔ ɐɜɟɏɔɑ ɖɜɟɛəɧɑ ɝɚɝɟɐɔɝɞɧɑ ɖɌɞɌ-

ɝɞɜɚɠɧ, ɌəɑɎɜɔɓɘɧ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, əɑɖɚɘ-

ɛɌɖɞəɧɕ ɘɔɚɖɌɜɐ, ɞɌɖɒɑ ɟ ɛɌɢɔɑəɞɚɎ ɚɞɝɟɞ-

ɝɞɎɚɎɌɗɔ Ɍɍɝɚɗɪɞəɧɑ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫ ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɑɜɐɢɌ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɖɗɔəɔ-

ɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, ɎɖɗɪɣɌɎ-

ɤɑɑ ɖɚɘɛɗɑɖɝ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɑɜɐɢɌ, ɔ, Ɏ ɣɌɝɞəɚɝɞɔ, ɛɚ 

ɐɌəəɧɘ ɔəɎɌɓɔɎəɚɕ ɖɌɞɑɞɑɜəɚɕ ɌəɏɔɚɏɜɌɠɔɔ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɛɜɚɎɑɐɑəəɚɕ Ɏ ɝɜɚɖɔ əɑ 

ɍɚɗɑɑ 4 ɘɑɝɫɢɑɎ, əɌɗɔɣɔɑ ɓəɌɣɔɘɚɏɚ ɖɚɜɚəɌɜəɚ-

ɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɍɧɗɚ ɔɝɖɗɪɣɑəɚ ð əɔ Ɏ ɚɐəɚɕ 

ɔɓ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝɞɑɛɑəɨ ɝɞɑəɚɓɔɜɚɎɌ-

əɔɫ əɑ ɛɜɑɎɧɤɌɗɌ 25% ɛɚ ɛɜɚɝɎɑɞɟ. ȻɜɔɓəɌɖɚɎ  
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ɚɝɞɜɚɏɚ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ ɛɚ ɐɌəəɧɘ ɔə-

ɝɞɜɟɘɑəɞɌɗɨəɧɡ ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɘɛɗɑɖɝəɚ-

ɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ɛɜɚɎɚɐɔɗɚɝɨ 

əɑɚɐəɚɖɜɌɞəɚ) ɔ ȸȼȾ ɚɛɜɑɐɑɗɫɗɚɝɨ ɛɜɑɎɧɤɑəɔɑ 

ɘɌɝɝɧ ɘɔɚɖɌɜɐɧ ȷȲ, Ɏ ɝɜɑɐəɑɘ ɛɚ ɏɜɟɛɛɑ ɝɚ-

ɝɞɌɎɗɫɫ ɍɚɗɑɑ 237Ñ55 ɏ. 

ȸȼȾ ɝɑɜɐɢɌ ɝ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɑɕ, ɝ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɌɜɌɘɌɏəɑɞɔɖɌɘɔ ɍɧɗɌ ɛɜɚɎɑ-

ɐɑəɌ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ Ɏ ɛɚɖɚɑ, ɍɑɓ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɡ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɛɜɚɍ. ȴɝɝɗɑɐɚɎɌəɔɑ 

ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɞɚɘɚɏɜɌɠɑ Toshiba Titan Vintage 

ɝ ɘɚɥəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 Ⱦ. Ȯɧɛɚɗəɫ-

ɗɌɝɨ Ⱦ1- ɔ Ⱦ2-ɎɓɎɑɤɑəəɌɫ ȸȼȾ ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑɘ Ɏ ɝɛɔə-ɩɡɚ ɜɑɒɔɘɑ, Ɍ ɞɌɖɒɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɝ ɐɚɛɚɗəɔɞɑɗɨəɧɘ ɔəɎɑɜɞɔɜɟɪɥɔɘ 

ɔɘɛɟɗɨɝɚɘ (ɔɓɚɍɜɌɒɑəɔɫ ɝ çɣɑɜəɧɘ ɘɔɚɖɌɜ-

ɐɚɘè): TR=9,1 ɘɝ, TE=3,6 ɘɝ, ɞɚɗɥɔəɌ ɝɜɑɓɌ=7-8 

ɘɘ, ɘɌɞɜɔɢɌ 256Į126 ɛɔɖɝɑɗɑɕ ɛɜɔ Ɏɜɑɘɑəɔ 

ɔəɎɑɜɝɔɔ 240 -360 ɘɝ. Ȼɚɗɟɣɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ 

ɌəɌɗɔɓɔɜɚɎɌɗɔɝɨ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘəɚɏɚ ɛɌ-

ɖɑɞɌ eFilm Workstation 3.4. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏɧ-

ɛɚɗəɫɗɚɝɨ ɣɑɜɑɓ 15-25 ɘɔəɟɞ ɛɚɝɗɑ ɎəɟɞɜɔɎɑə-

əɚɏɚ ɍɚɗɪɝəɚɏɚ ɎɎɑɐɑəɔɫ ɚɍɥɑɛɜɔəɫɞɧɡ ɛɌɜɌ-

ɘɌɏəɔɞəɧɡ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ əɌ ɚɝəɚɎɑ 

ɏɌɐɚɗɔəɔɫ (ȺɘəɔɝɖɌə, ȸɌɏəɑɎɔɝɞ, ȯɌɐɚɎɔɝɞ, 

ȺɛɞɔɘɌɜɖ) Ɏ ɐɚɓɔɜɚɎɖɑ 2 ɘɗ 0,5 ȸ ɜɌɝɞɎɚɜɌ əɌ 

10 ɖɏ ɘɌɝɝɧ ɞɑɗɌ. ȾɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɝɜɑɓɧ 

ɝɑɜɐɢɌ ɜɌɝɛɚɗɌɏɌɗɔɝɨ ɛɚ ɖɚɜɚɞɖɚɕ ɔ ɐɗɔəəɚɕ 

ɚɝɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, Ɏ ɣɑɞɧɜɑɡ- ɔ ɐɎɟɡɖɌɘɑɜ-

əɚɕ ɛɚɓɔɢɔɫɡ ɝ ɛɚɗɟɣɑəɔɑɘ ɖɚəɑɣəɚ- ɐɔɌɝɞɚɗɔ-

ɣɑɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ (ɜɔɝ. 1). 

ȺɢɑəɖɌ ɔɓɚɍɜɌɒɑəɔɫ ɛɜɚɎɚɐɔɗɌɝɨ ɛɚ ɝɑɏ-

ɘɑəɞɌɘ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɝɚɏɗɌɝəɚ 

ɛɜɔəɫɞɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɝɑɏɘɑəɞɚɎ ɘɔɚɖɌɜɐɌ 

ȬɘɑɜɔɖɌəɝɖɚɕ ɌɝɝɚɢɔɌɢɔɑɕ ɝɑɜɐɢɌ (ɜɔɝ. 2) [9]. 

Ȱɗɫ ɖɌɒɐɚɏɚ ɝɑɏɘɑəɞɌ ɚɢɑəɔɎɌɗɌɝɨ ɞɚɗ-

ɥɔəɌ ɝɞɑəɖɔ ȷȲ Ɏ ɘɘ, Ɍ ɞɌɖɒɑ əɌɗɔɣɔɑ ɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ Ɏɖɗɪɣɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ 

ɝɞɑəɖɟ ɘɔɚɖɌɜɐɌ ĭ ɛɚ ɎɔɓɟɌɗɨəɚɕ ɖɌɜɞɔəɑ ȸȼȾ 

ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɐɎɟɘɫ əɑɓɌɎɔɝɔɘɧɘɔ 

ɎɜɌɣɌɘɔ-ɜɑəɞɏɑəɚɗɚɏɌɘɔ, əɑɔəɠɚɜɘɔɜɚɎɌəəɧ-

ɘɔ ɚ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ ɓɌɍɚɗɑɎɌəɔɫ (ɜɔɝ. 3). 

ȹɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞɌ-ɛɌɜɌɘɌɏəɑɞɔɖɌ Ɏ 

ɘɔɚɖɌɜɐɑ ɚɢɑəɔɎɌɗɚɝɨ ɎɔɓɟɌɗɨəɚ ɛɚ ɐɚɝɞɚɎɑɜ-

əɚɘɟ əɌɗɔɣɔɪ ɔɗɔ ɚɞɝɟɞɝɞɎɔɪ əɌɖɚɛɗɑəɔɫ Ɏ 

ɝɞɑəɖɑ ɘɔɚɖɌɜɐɌ ɖɌɒɐɚɏɚ ɝɑɏɘɑəɞɌ ɗɑɎɚɏɚ ɒɑ-

ɗɟɐɚɣɖɌ, Ɍ ɓɌɞɑɘ ɌəɌɗɔɓɔɜɚɎɌɗɚɝɨ ɔəɐɔɎɔɐɟ-

Ɍɗɨəɚ, ɛɚɝɑɏɘɑəɞəɚ (ɜɔɝ. 4). 

Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗ ɚɐɚɍɜɑə ɩɞɔ-

ɣɑɝɖɔɘ ɖɚɘɔɞɑɞɚɘ ȹȴȴ ɖɌɜɐɔɚɗɚɏɔɔ. ȿ Ɏɝɑɡ 

ɛɌɢɔɑəɞɚɎ, Ɏɚɤɑɐɤɔɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ, ɍɧɗɚ ɛɚ-

ɗɟɣɑəɚ ɔəɠɚɜɘɔɜɚɎɌəəɚɑ ɝɚɏɗɌɝɔɑ.  

ȬəɌɗɔɓ ɔ ɝɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɛɚɗɟ-

ɣɑəəɧɡ ɐɌəəɧɡ Ɏɧɛɚɗəɫɗɔɝɨ ɝ ɛɚɘɚɥɨɪ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɚɏɚ ɛɌɖɑɞɌ Statistica  8.0 (StatSoft), Origin  

6.0.  Ȱɗɫ ɛɜɚɎɑɜɖɔ ɓɌɖɚəɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɍɧɗ 

ɔɝɛɚɗɨɓɚɎɌə ɖɜɔɞɑɜɔɕ ɝɚɏɗɌɝɔɫ ɄɌɛɔɜɚ-ȿɔɗɖɌ 

W (ɞ. ɖ. ɚɍɦɑɘ Ɏɧɍɚɜɖɔ ɜɌɎɑə 16), ɐɌəəɧɑ ɛɚɐ-

ɣɔəɫɗɔɝɨ əɚɜɘɌɗɨəɚɘɟ ɓɌɖɚəɟ ɜɌɝɛɜɑɐɑɗɑəɔɫ, 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ: , ɏɐɑ ð ɝɜɑɐəɑɑ, Sd 

ð ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ. ȼɌɓɗɔɣɔɫ Ɏ ɝɜɌɎəɔ-

ɎɌɑɘɧɡ ɏɜɟɛɛɌɡ ɝɣɔɞɌɗɔɝɨ ɐɚɝɞɚɎɑɜəɧɘɔ ɛɜɔ 

ɟɜɚɎəɑ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ 95% 

(ɜ<0,05). 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɞɚɗɥɔəɧ ɝɞɑəɚɖ ɘɔɚ-

ɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɔ əɌɖɚɛɗɑəɔɫ ɛɌɜɌɘɌɏ-

əɔɞəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɑɏɚ ɝɞɑəɖɌɡ 

ɚɖɌɓɌɗɚɝɨ, ɣɞɚ ɝɟɥɑɝɞɎɟɑɞ ɫɎəɌɫ ɓɌɎɔɝɔɘɚɝɞɨ 

ɘɑɒɐɟ əɌɖɚɛɗɑəɔɑɘ ɔ ɞɚɗɥɔəɚɕ ɘɔɚɖɌɜɐɌ, ɖɚ-

ɞɚɜɌɫ əɚɝɔɞ ɛɚɜɚɏɚɎɧɕ ɡɌɜɌɖɞɑɜ. 

ȾɌɖ, ɛɜɔ ɞɚɗɥɔəɑ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑ-

ɏɚɜɚɐɖɔ ɍɚɗɑɑ 12 ɘɘ Ɏɑɜɚɫɞəɚɝɞɨ əɌɗɔɣɔɫ 

ɟɣɌɝɞɖɚɎ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ əɌɖɚɛɗɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ ȸȼ-

ɛɜɔɓəɌɖɚɘ ɛɚɎɜɑɒɐɑəɔɫ ɘɔɚɖɌɜɐɌ (ɗɌɞɑəɞəɚɑ 

ɔɗɔ ɖɗɔəɔɣɑɝɖɔ ɘɌəɔɠɑɝɞəɚɑ) ɝɚɝɞɌɎɗɫɑɞ 0,44, 

ɛɜɔ ɞɚɗɥɔəɑ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ɍɚɗɑɑ 11 ɘɘ ð 

0,51, ɛɜɔ ɟɎɑɗɔɣɑəɔɔ ɍɚɖɚɎɚɕ ɝɞɑəɖɔ ɍɚɗɑɑ 13 

ɘɘ Ɏɑɜɚɫɞəɚɝɞɨ ɑɑ ɛɚɎɜɑɒɐɑəɔɫ ɝɚɝɞɌɎɗɫɑɞ 

0,47 (ɜɔɝ. 5 - 7).  

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɐɗɫ ɓɌɐəɑɕ ɝɞɑəɖɔ ȷȲ ɞɌ-

ɖɚɏɚ çɛɚɜɚɏɚɎɚɏɚè ɝɚɚɞəɚɤɑəɔɫ ɎɧɫɎɔɞɨ əɑ ɟɐɌ-

ɗɚɝɨ (ɜɔɝ. 8). 

Ȯ ɣɌɝɞəɚɝɞɔ, ɟɣɌɝɞɖɔ ɘɔɚɖɌɜɐɌ ɝ 

əɌɔɍɚɗɨɤɔɘ əɌɛɜɫɒɑəɔɑɘ, ɝ əɌɔɍɚɗɨɤɑɕ ɞɚɗ-

ɥɔəɚɕ əɑ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɐɗɫ ɝɗɟɣɌɫ ɓɌɐəɑɕ 

ɝɞɑəɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ əɌɖɚɛɗɑəɔɫ, ɖɚɞɚɜɚɑ ɍɧ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɚɝɨ ɝ ɛɚɘɚɥɨɪ ɛɌɜɌɘɌɏəɔɞəɚɏɚ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (ɜɔɝ. 9). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȻɚɎɜɑɒɐɑəɔɑ ɘɔɚɖɌɜɐɌ ɛɜɔ ȯȶȸȻ Ɏ ɢɑ-

ɗɚɘ ɫɎɗɫɑɞɝɫ ɡɚɜɚɤɚ ɔɓɟɣɑəəɧɘ ɫɎɗɑəɔɑɘ ɔ 

ɖɗɔəɔɣɑɝɖɔɘ ɝɔəɐɜɚɘɚɘ. Ȯ ɣɌɝɞəɚɝɞɔ, Ɏ ɢɑɗɚɘ 

ɜɫɐɑ ɖɌɖ ɚɞɑɣɑɝɞɎɑəəɧɡ, ɞɌɖ ɔ ɓɌɜɟɍɑɒəɧɡ ɜɌ-

ɍɚɞ ɛɚɖɌɓɌəɚ, ɣɞɚ ȯȶȸȻ, ɖɌɖ ɛɜɌɎɔɗɚ, ɝɚɛɜɚ-

ɎɚɒɐɌɑɞɝɫ Ɏ ɐɌɗɑɖɚ ɓɌɤɑɐɤɔɡ ɖɗɔəɔɣɑɝɖɔɡ 

ɝɞɌɐɔɫɡ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɓɚə 

ɛɚɎɜɑɒɐɑəɔɫ ɘɔɚɖɌɜɐɌ, ɖɚɞɚɜɚɑ ɛɜɔɎɚɐɔɞ Ɏ 

ɖɚəɑɣəɚɘ ɔɞɚɏɑ ɖ ɜɌɓɎɔɞɔɪ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɔ ɔ ɝɛɚɝɚɍɝɞɎɟɑɞ ɛɜɚɏəɚɝɞɔɣɑɝɖɔ əɑɍɗɌ-

ɏɚɛɜɔɫɞəɧɘ ɝɚɍɧɞɔɫɘ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɐɔəɌɘɔɖɑ 

ɛɌɢɔɑəɞɌ [10-12 ]. 

Ⱥɝɚɍɚɑ ɎəɔɘɌəɔɑ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɛɜɔ-

ɎɗɑɖɌɪɞ əɑɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɑ ɠɌɖɞɚɜɧ Ɏɚɓəɔɖ-

əɚɎɑəɔɫ ȯȷȲ, ɖ ɣɔɝɗɟ ɖɚɞɚɜɧɡ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, 

ɚɞəɚɝɫɞɝɫ ɞɌɖɔɑ ɛɜɑɝɝɚɜəɧɑ ɏɚɜɘɚəɧ, ɖɌɖ 

əɚɜɩɛɔəɑɠɜɔə, Ɍəɏɔɚɞɑəɓɔə II ɔ ɩəɐɚɞɑɗɔə [13]. 

ȺɍɗɌɐɌɫ ɎɧɜɌɒɑəəɧɘɔ ɞɜɚɠɔɣɑɝɖɔɘɔ ɝɎɚɕ-

ɝɞɎɌɘɔ, ɩɞɔ ɏɚɜɘɚəɧ ɚɍɗɌɐɌɪɞ ɝɛɚɝɚɍəɚɝɞɨɪ 

ɝɞɔɘɟɗɔɜɚɎɌɞɨ ɜɚɝɞ ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ, ɔəɐɟɢɔ-

ɜɟɫ ɎɚɓəɔɖəɚɎɑəɔɑ ȯȷȲ ɔ ɟɎɑɗɔɣɔɎɌɫ Ɏ ɛɚɝɗɑ-

ɐɟɪɥɑɘ ɝɞɑɛɑəɨ ɑɑ ɎɧɜɌɒɑəəɚɝɞɔ. ɉɞɔ ɠɌɖɞɚ-

ɜɧ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɟɣɌɝɞɎɟɪɞ ɞɌɖɒɑ Ɏ Ɏɚɓ-

əɔɖəɚɎɑəɔɔ ɐɑɖɚɘɛɑəɝɌɢɔɔ ɏɔɛɑɜɞɜɚɠɔɜɚɎɌə-

əɚɏɚ ɗɑɎɚɏɚ  ɒɑɗɟɐɚɣɖɌ ɔ ɛɚɫɎɗɑəɔɔ  ɛɜɔɓəɌɖɚɎ 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

ȼɔɝ. 1. ȸȼȾ ɝɑɜɐɢɌ, SSFP-ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ Ɏ ɐɔɌɝɞɚɗɟ, ɝɜɑɓ ɛɚ ɐɗɔəəɚɕ ɚɝɔ ɝɑɜɐɢɌ. 

Ɍ ð ɃɑɞɧɜɑɡɖɌɘɑɜəɧɕ ɝɜɑɓ. 

ɍ ð ȰɎɟɡɖɌɘɑɜəɧɕ ɝɜɑɓ. 

Fig. 1. Cardiac MRI, SSFP-sequence, diastole, long axis of the heart.  

a ð 4 chamber.  

b ð 2 chamber.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

ȼɔɝ. 2.  ȽɡɑɘɌ. ȶɗɌɝɝɔɠɔɖɌɢɔɫ ɝɑɏɘɑəɞɚɎ ɘɔɚɖɌɜɐɌ ȬɘɑɜɔɖɌəɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ɝɑɜɐɢɌ. Ƚɜɑɓ ɛɚ 

ɖɚɜɚɞɖɚɕ ɚɝɔ. 

Ɍ ð ȭɌɓɌɗɨəɧɕ ɝɑɏɘɑəɞ. 

ɍ ð Ƚɜɑɐəɔɕ ɒɑɗɟɐɚɣɖɚɎɧɕ ɝɑɏɘɑəɞ. 

Ɏ ð ȬɛɔɖɌɗɨəɧɕ ɝɑɏɘɑəɞ.  

ɏ ð ȮɑɜɞɔɖɌɗɨəɧɕ ɝɜɑɓ ɛɚ ɐɗɔəəɚɕ ɚɝɔ (ɐɎɟɡɖɌɘɑɜəɧɕ ɝɜɑɓ). 

Fig. 2.  Classification of myocardial segments of the American Heart Association. Short axis.   

Ɍ ð Basal segment.  

b - Average ventricular segment.,  

c ð Apical segment.  

d ð Vertical slice along the long axis (2 chamber).  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3. ȸȼȾ. ȴɓɘɑɜɑəɔɑ ɞɚɗɥɔəɧ ɝɞɑəɚɖ ɘɔɚɖɌɜɐɌ ȷȲ ɛɚ ɐɌəəɧɘ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɫ əɌ Ⱦ2-Ȯȴ ɛɚ ɖɚ-

ɜɚɞɖɚɕ ɚɝɔ ɝɑɜɐɢɌ. 

Ɍ ð ȭɌɓɌɗɨəɧɕ ɝɑɏɘɑəɞ. 

ɍ ð Ƚɜɑɐəɔɕ ɝɑɏɘɑəɞ. 

Ɏ ð ȬɛɔɖɌɗɨəɧɕ ɝɑɏɘɑəɞ, ɚɞɐɑɗɨəɚ ɐɗɫ ɘɑɒɛɜɑɐɝɑɜɐəɚɕ ɛɑɜɑɏɚɜɚɐɖɔ, ɛɑɜɑɐəɑɕ, ɍɚɖɚɎɚɕ ɔ ɓɌɐəɑɕ ɝɞɑəɚɖ. 

Fig. 3.  MRI. Measurement of left ventricular myocardial wall  thickness according to MRI studies on T2 -WI 

on the short axis of the heart.  

a - Basal segment.  

b - Middle segment.  

c - Apical segment separately for interatrial septum, front, side and rear walls.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 Ɏ) 

 

ȼɔɝ. 4 Ɏ (Fig . 4 ɝ) 

ȼɔɝ. 4.  ȸȼȾ ɝɑɜɐɢɌ, ɝɜɑɓ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ ɛɜɌɎɚɏɚ ɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

Ɍ ð Ⱦ2-Ȯȴ (Ⱦ2 BlackBlood).  

ɍ -  Ȯ ɝɜɑɐəɑɘ ɝɑɏɘɑəɞɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ Ɏ ɍɚɖɚɎɚɕ ɝɞɑəɖɑ (ɝɑɏɘɑəɞɧ 11, 12) əɌ ɔɓɚɍɜɌɒɑəɔɫɡ Ɏ ɚɞɝɜɚɣɑəəɟɪ 

ɠɌɓɟ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, Ɏ ɜɑɒɔɘɑ ɔəɎɑɜɝɔɫ-ɎɚɝɝɞɌəɚɎɗɑəɔɑ (Inversion-Recovery) ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɣɌɝɞɚɖ əɌɖɚɛ-

ɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. 

Ɏ - ɂɎɑɞɚɎɚɑ ɖɚɐɔɜɚɎɌəɔɑ ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɞɚɘ ɒɑ ɜɑɒɔɘɑ.  

Fig. 4. MRI of the heart, slice along the short axis of the left and right ventricle.  

a - T2-WI (T2 BlackBlood ). 

b - The middle segment of the left ventricle in the side wall (segments 11, 12) in the images in the delayed phase 
contrast in the inversion -Recovery mode determined contr ast agent accumulation portion.  

c - Ƚolor coding the image in the same mode. 
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ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɞɚɗɥɔəɧ ɘɔɚɖɌɜɐɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɌɗɔɣɔɫ (1) ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ (0) əɌɖɚɛɗɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɑ. ȶɌɖ Ɏɔɐəɚ, Ɏɖɗɪɣɑəɔɑ ɛɌɜɌɘɌɏəɑɞɔɖɌ ɛɜɔɝɟɞɝɞɎɟɑɞ 

ɞɚɗɨɖɚ ɛɜɔ ɞɚɗɥɔəɑ ɛɑɜɑɏɚɜɚɐɖɔ ɍɚɗɑɑ 12 ɘɘ. 

Fig. 5.  Distribution of myocardium thickness depending on availability (1) or absence (0) of accumulation of co n-

trast agent in the ventricular septum. As can be seen, the inclusion of contrast agent is present at a thickness of 

septum more the 12 mm.  

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɞɚɗɥɔəɧ ɘɔɚɖɌɜɐɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɌɗɔɣɔɫ (1) ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ (0) əɌɖɚɛɗɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɛɑɜɑɐəɑɕ ɝɞɑəɖɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. ȹɌɖɚɛɗɑəɔɑ ɛɌɜɌɘɌɏəɑɞɔɖɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɜɔ ɞɚɗ-

ɥɔəɑ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ɍɚɗɑɑ 11 ɘɘ. 

Fig. 6. Distribution of myocardium thickness depending on availability (1) or absence (0) of accumulation of contrast 

agent in the anterior wall of the left ventricle. As can be seen, the inclusion of contrast agent is present at a thic k-

ness of the lef t ventricle anterior wall more the 11 mm.  
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ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɞɚɗɥɔəɧ ɘɔɚɖɌɜɐɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɌɗɔɣɔɫ (1) ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ (0) əɌɖɚɛɗɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɍɚɖɚɎɚɕ ɝɞɑəɖɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. ȹɌɖɚɛɗɑəɔɑ ɛɌɜɌɘɌɏəɑɞɔɖɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɜɔ ɞɚɗ-

ɥɔəɑ ɍɚɖɚɎɚɕ ɝɞɑəɖɔ ɍɚɗɑɑ 13 ɘɘ. 

Fig. 7.  Distribution of myocardium thickness depending on availability (1) or absence (0) of accumulation of co n-

trast agent in the lateral wall of the left ventricle. As can be seen, the inclusion of contrast agen t is present at a 

thickness of the left ventricle lateral wall more the 13 mm.   

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɞɚɗɥɔəɧ ɘɔɚɖɌɜɐɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɌɗɔɣɔɫ (1) ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ (0) əɌɖɚɛɗɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɓɌɐəɑɕ ɝɞɑəɖɑ ɘɔɚɖɌɜɐɌ. 

Fig. 8.  Distribution of myocardium thickness depending on availability (1) or absence (0) of accumulation of co n-

trast agent in the posterior myocardial wall.   
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ɑɏɚ ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɔ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɐɔɝɠɟəɖ-

ɢɔɔ [10 -11 ]. 

 Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɍɚɗɑɑ 

ɝɟɥɑɝɞɎɑəəɚɑ ɓəɌɣɑəɔɑ Ɏ ɘɑɡɌəɔɓɘɌɡ ɠɚɜɘɔ-

ɜɚɎɌəɔɫ ɩɞɔɡ ɛɜɚɢɑɝɝɚɎ ɟɐɑɗɫɑɞɝɫ Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɝəɔɒɑəɔɪ ɜɑɓɑɜɎɌ ɖɚɜɚəɌɜəɚɕ ɎɌɓɚɐɔ-

ɗɌɞɌɢɔɔ ɔ ɎɚɓəɔɖəɚɎɑəɔɪ əɌɜɟɤɑəɔɕ ɛɑɜɠɟ-

ɓɔɔ ɘɔɚɖɌɜɐɌ ɟ ɍɚɗɨəɧɡ ɝ ɏɔɛɑɜɞɜɚɠɔɑɕ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ (ȯȷȲ) ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɖɚɜɚəɌɜəɚɏɚ 

ɌɞɑɜɚɝɖɗɑɜɚɓɌ. ȻɜɔɣɔəɌɘɔ ɩɞɚɏɚ ɫɎɗɫɪɞɝɫ 

ɝəɔɒɑəɔɑ ɣɔɝɗɌ ɖɌɛɔɗɗɫɜɚɎ əɌ ɏɜɌɘɘ ɘɧɤɑɣ-

əɚɕ ɞɖɌəɔ ɝɑɜɐɢɌ ɔ ɎɚɓɜɌɝɞɌəɔɑ ɖɚɜɚəɌɜəɚɏɚ 

ɝɚɝɟɐɔɝɞɚɏɚ ɝɚɛɜɚɞɔɎɗɑəɔɫ ɎɝɗɑɐɝɞɎɔɑ ɩɖɝɞɜɌ-

ɎɌɝɖɟɗɫɜəɚɕ ɖɚɘɛɜɑɝɝɔɔ, ɚɍɟɝɗɚɎɗɑəəɚɕ ɏɔɛɑɜ-

ɞɜɚɠɔɑɕ ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ, ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɘ 

ɠɔɍɜɚɓɚɘ ɔ ɟɞɚɗɥɑəɔɑɘ ɝɞɑəɚɖ ɘɑɗɖɔɡ Ɍɜɞɑɜɔɕ 

ɔ Ɍɜɞɑɜɔɚɗ [12,14,15 ]. ȺɍəɌɜɟɒɑəɚ ɞɌɖɒɑ, ɣɞɚ 

ɎɚɓɜɌɝɞɌəɔɑ ɖɚɜɚəɌɜəɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ ɝɚɛɜɚ-

ɞɔɎɗɑəɔɫ əɑ ɎɝɑɏɐɌ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɟɎɑɗɔɣɑəɔɑɘ 

ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ ȷȲ, ɛɚɝɖɚɗɨɖɟ əɌɜɫɐɟ ɝ ɠɚɜ-

ɘɔɜɚɎɌəɔɑɘ ɝɞɜɟɖɞɟɜəɚɏɚ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɏɚ 

ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ, ɝɟɥɑɝɞɎɑəəɚɑ ɓəɌɣɑəɔɑ ɔɘɑ-

ɪɞ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɝɚɝɟɐɔɝɞɧɑ əɌɜɟɤɑəɔɫ, 

ɫɎɗɫɪɥɔɑɝɫ ɝɗɑɐɝɞɎɔɑɘ ɩəɐɚɞɑɗɔɌɗɨəɚɕ ɐɔɝ-

ɠɟəɖɢɔɔ [16,17 ].  

 Ƚəɔɒɑəɔɑ ɖɚɜɚəɌɜəɚɏɚ ɜɑɓɑɜɎɌ ɟ ɍɚɗɨəɧɡ 

ɝ ȯȷȲ Ɍɝɝɚɢɔɔɜɟɑɞɝɫ ɝ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɕ ɐɔɗɌ-

ɞɌɢɔɑɕ ȷȲ ɔ ɎɚɓəɔɖəɚɎɑəɔɑɘ ɝɑɜɐɑɣəɚɕ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɔ [18]. 

ɉɠɠɑɖɞɔɎəɚɑ ɝəɔɒɑəɔɑ ɟɜɚɎəɑɕ ȬȰ, ɐɚ-

ɝɞɔɏɌɑɘɚɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɍɑɞɌ-ɍɗɚɖɌɞɚɜɚɎ ɔ 

ɔəɏɔɍɔɞɚɜɚɎ Ɍəɏɔɚɞɑəɓɔə-ɛɜɑɎɜɌɥɌɪɥɑɏɚ 

ɠɑɜɘɑəɞɌ, ɛɚɓɎɚɗɫɑɞ ɟɘɑəɨɤɔɞɨ ɝɞɑɛɑəɨ ɎɧɜɌ-

ɒɑəəɚɝɞɔ ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ɝɑɜɐɢɌ [19 ]. 

ɉɞɚ ɘɚɒɑɞ ɍɧɞɨ ɐɚɝɞɚɎɑɜəɚ ɎɧɫɎɗɑəɚ ɝ ɛɚɘɚ-

ɥɨɪ ɖɚɘɛɗɑɖɝɌ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ, ɚɐəɌɖɚ ɔɓɘɑəɑəɔɫ ɝɞɑɛɑəɔ ɎɧɜɌɒɑə-

əɚɝɞɔ ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɘɔɚɖɌɜɐɌ, 

ɚɍɟɝɗɚɎɗɑəəɧɡ ɛɜɚɢɑɝɝɌɘɔ ɑɏɚ ɏɔɛɑɜɞɜɚɠɔɔ, əɑ 

ɘɚɏɟɞ ɍɧɞɨ ɎɧɫɎɗɑəɧ ɛɚ ɐɌəəɧɘ ɩɡɚɖɌɜɐɔɚ-

ɏɜɌɠɔɔ. ȭɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɩɞɚ ɔɘɑɑɞ ɛɜɔ ɛɜɚ-

Ɏɑɐɑəɔɔ ɗɑɣɑəɔɫ ɟ ɍɚɗɨəɧɡ Ȭȯ ɔ ɛɌɢɔɑəɞɚɎ ɝ 

ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɑɕ, ɟ ɖɚɞɚ-

ɜɧɡ ɚɞɘɑɣɌɑɞɝɫ əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɌɫ ɏɔɛɑɜ-

ɞɜɚɠɔɫ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɔ ɑɑ əɌɔɍɚɗɑɑ ɎɧɜɌ-

ɒɑəəɚɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɝ ɎɚɓəɔɖəɚɎɑəɔɑɘ 

ɞɫɒɑɗɧɡ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɚɝɗɚɒəɑəɔɕ 

[20,21 ]. 

ȻɚɖɌɓɌəɚ, ɣɞɚ Ɏɑɜɚɫɞəɚɝɞɨ ɞɌɖɚɏɚ ɜɌɓɎɔ-

ɞɔɫ ɝɚɍɧɞɔɕ ɝɟɥɑɝɞɎɑəəɚ Ɏɧɤɑ Ɏ ɝɗɟɣɌɑ ɞɚɗ-

ɥɔəɧ ɘɔɚɖɌɜɐɌ Ɏ ɛɜɑɐɑɗɌɡ 18-35 ɘɘ, ɣɞɚ ɛɚ 

Ɍɍɝɚɗɪɞəɚɘɟ ɓəɌɣɑəɔɪ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɟɒɑ 

ɝɠɚɜɘɔɜɚɎɌɎɤɑɕɝɫ ɐɌɗɑɖɚ ɓɌɤɑɐɤɑɕ ȯȶȸȻ. 

Ȼɜɔ ɩɞɚɘ, ɛɌɜɌɐɚɖɝɌɗɨəɧɘ ɚɍɜɌɓɚɘ ɛɚɜɚɏɚɎɚɑ 

ɓəɌɣɑəɔɑ, əɌɣɔəɌɫ ɝ ɖɚɞɚɜɧɡ ɜɌɓɎɔɎɌɑɞɝɫ ɛɚ-

Ɏɜɑɒɐɑəɔɑ ɘɔɚɖɌɜɐɌ, əɑ ɐɑɞɌɗɔɓɔɜɚɎɌəɧ ɔ ɩɞɚ 
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ȼɔɝ. 9 Ɏ (Fig. 9 ɝ) 

ȼɔɝ. 9. ȸȼȾ ɝɑɜɐɢɌ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ, ɜɑɒɔɘ ɔəɎɑɜɝɔɫ-ɎɚɝɝɞɌəɚɎɗɑəɔɑ.  

Ȯ ɓɌɐəɑɕ ɝɞɑəɖɑ ȷȲ ɚɞɝɟɞɝɞɎɟɑɞ əɌɖɚɛɗɑəɔɑ ɛɌɜɌɘɌɏəɔɞəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. 

Ɍ - ȭɌɓɌɗɨəɧɕ ɝɑɏɘɑəɞ. 

ɍ - Ƚɜɑɐəɔɕ ɝɑɏɘɑəɞ. 

Ɏ - ȬɛɔɖɌɗɨəɧɕ ɝɑɏɘɑəɞ. 

Fig. 9. Cardiac MRI, short axis, mode Inversion -recovery.  

In the posterior wall of the LV accumulati on of the paramagnetic contrast agent is a bsent.  

a ð Basal segment.  

b - Middle segment.  

c - Apical segment.  
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ɖɗɔəɔɣɑɝɖɔ ɎɑɝɨɘɌ ɎɌɒəɧɕ ɠɌɖɞ, ɖɚɞɚɜɧɕ 

ɚɏɜɌəɔɣɔɎɌɑɞɝɫ çɚɍɥɔɘɔ ɝɚɚɍɜɌɒɑəɔɫɘɔè. 

ȸɑɒɐɟ ɞɑɘ, ɞɌɖɚɑ ɎɓɌɔɘɚɚɞəɚɤɑəɔɑ ɘɑɒɐɟ 

ɞɚɗɥɔəɚɕ ɘɔɚɖɌɜɐɌ ɔ ɜɌɓɎɔɞɔɑɘ ɑɏɚ ɛɚɎɜɑɒɐɑ-

əɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɖɜɌɕəɑ ɎɌɒəɧɘ, ɛɚɝɖɚɗɨɖɟ 

ɞɚɗɥɔəɌ ɘɔɚɖɌɜɐɌ ɛɜɌɖɞɔɣɑɝɖɔ Ɏ ɗɪɍɚɕ ɞɚɣɖɑ 

ȷȲ ɘɚɒɑɞ ɍɧɞɨ ɚɛɜɑɐɑɗɑəɌ ɝ ɛɚɘɚɥɨɪ ȿȳȴ 

ɝɜɌɎəɔɞɑɗɨəɚ ɗɑɏɖɚ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɜɌɓɎɔɞɔɑ 

ɛɚɎɜɑɒɐɑəɔɫ ɞɜɑɍɟɑɞ ɐɗɫ ɝɎɚɑɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɍɚɗɑɑ ɝɗɚɒəɧɡ ɞɑɡəɚɗɚɏɔɕ ɞɌɖɔɡ, ɖɌɖ ȸȼȾ 

ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɣɞɚ ɝɟɥɑɝɞɎɑəəɚ 

ɍɚɗɑɑ ɓɌɞɜɌɞəɚ ɠɔəɌəɝɚɎɚ ɔ ɛɚ Ɏɜɑɘɑəɔ, Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ȿȳȴ ɝɑɜɐɢɌ. 

Ȯɑɜɚɫɞəɚɝɞɨ ɛɚɎɜɑɒɐɑəɔɫ ɝɑɜɐɑɣəɚɕ 

ɘɧɤɢɧ ɛɜɔ ɞɚɗɥɔəɑ ɍɚɗɑɑ 18-20 ɘɘ ɎɑɝɨɘɌ Ɏɑ-

ɗɔɖɌ ɔ Ɏ ɞɌɖɚɘ ɝɗɟɣɌɑ, ɖɌɖ ɛɜɌɎɔɗɚ, ɛɜɔɝɟɞ-

ɝɞɎɟɑɞ ɛɚɎɜɑɒɐɑəɔɑ ɘɔɚɖɌɜɐɌ, ɎɔɓɟɌɗɔɓɔɜɟɑ-

ɘɚɑ ɛɚ ɐɌəəɧɘ əɌɖɚɛɗɑəɔɫ ɛɌɜɌɘɌɏəɔɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ. ȺɐəɌɖɚ ɐɗɫ ɛɑɜɑɐəɑɕ, ɍɚɖɚɎɚɕ ɝɞɑ-

əɚɖ ȷȲ, ɛɑɜɑɏɚɜɚɐɖɔ ɛɚɏɜɌəɔɣəɚɑ ɓəɌɣɑəɔɑ 

ɚɖɌɓɧɎɌɪɞ ɝɟɥɑɝɞɎɑəəɚ ɘɑəɨɤɔɑ Ɏɑɗɔɣɔəɧ, Ɏ 

ɣɌɝɞəɚɝɞɔ, ɟɒɑ ɛɜɔ ɞɚɗɥɔəɑ ɍɚɗɑɑ 13 ɘɘ ɚɛɜɑ-

ɐɑɗɫɑɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɘɔɚɖɌɜɐɑ. ɉɞɚ ɎɑɝɨɘɌ ɝɟɥɑ-

ɝɞɎɑəəɚ, ɞ.ɖ. ɐɗɫ ɛɜɌɖɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɝəɔɒɌɑɞ çɛɗɌəɖɟè ɞɚɗɥɔəɧ ɘɔɚɖɌɜɐɌ ȷȲ, 

əɌɣɔəɌɫ ɝ ɖɚɞɚɜɚɕ əɑɚɍɡɚɐɔɘɚ ɛɜɚɫɎɗɫɞɨ ɍɚɗɨ-

ɤɟɪ ɖɗɔəɔɣɑɝɖɟɪ əɌɝɞɚɜɚɒɑəəɚɝɞɨ ɔ ɚɝɟ-

ɥɑɝɞɎɗɫɞɨ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɑ 

ɘɑɜɚɛɜɔɫɞɔɫ. ȶɜɚɘɑ ɞɚɏɚ, ɩɞɚ ɛɚɓɎɚɗɫɑɞ ɛɜɑɐ-

ɛɚɗɌɏɌɞɨ, ɣɞɚ ɟ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ ɝ əɌɣɌɗɨəɧɘɔ 

ɛɜɚɫɎɗɑəɔɫɘɔ ɏɔɛɑɜɞɜɚɠɔɔ ȷȲ ɢɑɗɑɝɚɚɍɜɌɓəɚ 

Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɢɑɗɫɡ ɛɜɚɎɚɐɔɞɨ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɔ ȸȼȾ əɌ ɛɜɑɐɘɑɞ ɎɧɫɎɗɑ-

əɔɫ ɝɖɜɧɞɧɡ ɚɣɌɏɚɎ ɛɚɎɜɑɒɐɑəɔɫ ɘɔɚɖɌɜɐɌ, 

ɣɞɚ ɟ əɔɡ Ɏɧɛɚɗəɫɑɞɝɫ əɑ ɎɝɑɏɐɌ. Ȯ ɞɌɖɚɘ ɝɗɟ-

ɣɌɑ, ɩɞɚɞ ɛɚɐɡɚɐ ɛɚɓɎɚɗɔɗ ɍɧ ɝɟɥɑɝɞɎɑəəɚ ɛɚ-

Ɏɧɝɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɜɌəəɑɏɚ ɎɧɫɎɗɑəɔɫ 

ɝɖɜɧɞɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɘɔɚɖɌɜɐɌ ɔ ɓɌ ɝɣɑɞ ɔɓ-

ɘɑəɑəɔɫ ɛɚɝɗɑɐɟɪɥɑɕ ɞɌɖɞɔɖɔ ɝɛɚɝɚɍɝɞɎɚɎɌɗ 

ɟɗɟɣɤɑəɔɪ ɛɜɚɏəɚɓɌ ɟ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚ-

ɘɔɚɛɌɞɔɑɕ ɝɟɥɑɝɞɎɟɑɞ ɓɌɎɔɝɔɘɚɝɞɨ ɘɑɒɐɟ ɞɚɗ-

ɥɔəɚɕ ɝɞɑəɖɔ ɘɔɚɖɌɜɐɌ ȷȲ ɔ əɌɖɚɛɗɑəɔɑɘ 

ɖɚəɞɜɌɝɞɌ (ɣɞɚ ɫɎɗɫɑɞɝɫ ɛɜɔɓəɌɖɚɘ ɗɌɞɑəɞəɚɏɚ 

əɑɖɚɜɚəɌɜɚɏɑəəɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɝɑɜɐɑɣəɚɕ 

ɘɧɤɢɧ), ɖɚɞɚɜɌɫ əɚɝɔɞ ɛɚɜɚɏɚɎɧɕ ɡɌɜɌɖɞɑɜ. 

ȾɌɖ ɛɜɔ ɞɚɗɥɔəɑ ɛɑɜɑɏɚɜɚɐɖɔ ɍɚɗɑɑ 12 ɘɘ, ɛɑ-

ɜɑɐəɑɕ ɝɞɑəɖɔ ɍɚɗɑɑ 11 ɘɘ, ɍɚɖɚɎɚɕ ɝɞɑəɖɔ ɍɚ-

ɗɑɑ 13 ɘɘ ɔɘɑɑɞ ɘɑɝɞɚ ɛɚɎɧɤɑəəɌɫ Ɏɑɜɚɫɞ-

əɚɝɞɨ ɜɌɓɎɔɞɔɫ ɛɚɎɜɑɒɐɑəɔɕ ɘɔɚɖɌɜɐɌ ȷȲ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɓɜɌɍɚɞɖɌ ɔ ɖɗɔəɔɣɑɝɖɌɫ ɌɛɜɚɍɌɢɔɫ ɘɑɞɚɐɔɖɔ ɟɝɞɜɌəɑ-

əɔɫ ɌɜɞɑɠɌɖɞɚɎ ɝɚɖɜɌɥɑəɔɫ ɝɑɜɐɢɌ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɛɑɜɠɟɓɔɚəəɚɕ ɝɢɔəɞɔ-

ɏɜɌɠɔɔ ɘɔɚɖɌɜɐɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 42 ɛɌɢɔɑəɞɌ (39  

ɘɟɒɣɔə ɔ 3  ɒɑəɥɔəɧ) ɝ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɨɪ ɝɑɜɐɢɌ (ȴȭȽ). Ȼɚ ɛɚɖɌɓɌəɔɫɘ ɛɌɢɔɑə-

ɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɔəɎɌɓɔɎəɌɫ (n=30) ɔ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ (n=12). Ȯɝɑɘ ɛɌɢɔɑə-

ɞɌɘ ɛɜɚɎɚɐɔɗɔ ɛɑɜɠɟɓɔɚəəɟɪ ɝɢɔəɞɔɏɜɌɠɔɪ ɘɔɚɖɌɜɐɌ (ȻȽȸ) Ɏ ɟɝɗɚɎɔɔ ɝɞɜɑɝɝ-

əɌɏɜɟɓɖɔ ɝ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɑɕ ɔ Ɏ ɝɚɝɞɚɫəɔɔ ɛɚɖɚɫ. Ȼɜɔ ɛɚɘɚɥɔ ɝɛɑɢɔɌɗɨəɚɏɚ ɛɜɚ-

ɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɔɓ əɌɞɔɎəɧɡ ɐɌəəɧɡ ɜɑɖɚəɝɞɜɟɔɜɚɎɌɗɔ ɝɞɌɞɔɣɑɝɖɔɑ ɞɚɘɚɝɢɔə-

ɞɔɏɜɌɘɘɧ ɝɑɜɐɢɌ ɍɑɓ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɔ ɔ 16 ɝɑɜɔɕ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ Ɏ 

ɜɌɓɗɔɣəɧɡ ɠɌɓɌɡ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ. Ȱɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɌəɌɗɔɓɌ ɔɝɛɚɗɨɓɚɎɌɗɔ ɝɑɜɔɪ 

ɔɓɚɍɜɌɒɑəɔɕ, ɚɞɜɌɒɌɪɥɟɪ ɠɌɓɟ ɐɔɌɝɞɚɗɧ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔəɎɌɓɔɎ-

əɚɕ ɔ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ Ɏɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɛɚɐɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɏɜɟɛɛɧ: Ɏ 

ɛɑɜɎɟɪ Ɏɚɤɗɔ ɍɚɗɨəɧɑ ȴȭȽ ɝ əɌɗɔɣɔɑɘ ɝɞɑəɚɓɚɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ Ó70% (n=18), 

Ɏɞɚɜɟɪ ɝɚɝɞɌɎɔɗɔ ɛɌɢɔɑəɞɧ ɝ ɝɟɒɑəɔɑɘ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ <70% (n=24). Ȼɚ ɐɌəəɧɘ 

ȻȽȸ ɚɢɑəɔɎɌɗɔ ɝɗɑɐɟɪɥɔɑ ɛɚɖɌɓɌɞɑɗɔ: SSS  ð əɌɜɟɤɑəɔɑ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ Ɏ ɟɝɗɚ-

Ɏɔɫɡ əɌɏɜɟɓɚɣəɚɏɚ ɝɞɜɑɝɝ-ɞɑɝɞɌ, Stress Extent ð ɛɗɚɥɌɐɨ ɐɑɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ ɛɜɔ 

əɌɏɜɟɓɖɑ. 

ȼɑɓɟɗɨɞɌɞɧ. ȿ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɚɘ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɘɑəɑɑ 70% ɝɢɔəɞɔ-

ɏɜɌɠɔɣɑɝɖɔɑ Ɏɑɗɔɣɔəɧ, ɚɢɑəɑəəɧɑ ɛɚ ɔɓɚɍɜɌɒɑəɔɫɘ ɝɑɜɐɢɌ Ɏ ɠɌɓɟ ɐɔɌɝɞɚɗɧ, ɍɧɗɔ ɐɚ-

ɝɞɚɎɑɜəɚ əɔɒɑ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɔɡ ɓəɌɣɑəɔɫɘɔ, ɛɚɗɟɣɑəəɧɘɔ ɍɑɓ ɖɚɜɜɑɖɢɔɔ ɐɎɔɒɑəɔɫ 

ɝɑɜɐɢɌ: SSS 5 (3-7) ɔ 6,5 (5-9), (p<0,01); Stress Extent 9,5% (5,5 -17,5%) ɔ 12% (9-21,5%), 

(p<0,01) ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɚɘ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ Ó70% 

ɛɚɖɌɓɌɞɑɗɔ ȻȽȸ, ɚɢɑəɑəəɧɑ ɛɚ ɞɚɘɚɝɢɔəɞɔɏɜɌɘɘɌɘ ɝ ɖɚɜɜɑɖɢɔɑɕ ɐɎɔɒɑəɔɫ ɝɑɜɐɢɌ, 

ɍɧɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ Ɏɧɤɑ, ɣɑɘ ɛɜɔ ɚɢɑəɖɑ ɔɓɚɍɜɌɒɑəɔɕ ɍɑɓ ɖɚɜɜɑɖɢɔɔ: SSS 

23(19 -31) ɔ 21 (8-22), (p<0,01); Stress Extent 44,5 (35 -63) ɔ 39% (18-50%), (p=0,01) ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ. Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ROC-ɌəɌɗɔɓɌ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɛɑɜɠɟɓɔɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ ɘɔɚɖɌɜɐɌ, Ɏɧɛɚɗəɑəəɚɕ ɝ ɖɚɜ-

ɜɑɖɢɔɑɕ ɐɎɔɒɑəɔɫ ɝɑɜɐɢɌ, ɚɖɌɓɌɗɔɝɨ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ Ɏɧɤɑ (p<0,05), ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɚɢɑəɖɚɕ ɝɟɘɘɌɢɔɚəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ. 

ȮɧɎɚɐɧ. ȳəɌɣɑəɔɫ ɔəɐɑɖɝɚɎ əɌɜɟɤɑəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ, ɛɚɗɟɣɑə-

əɧɑ ɛɜɔ ɌəɌɗɔɓɑ ɖɚəɑɣəɚ-ɐɔɌɝɞɚɗɔɣɑɝɖɔɡ ɛɑɜɠɟɓɔɚəəɧɡ ɞɚɘɚɝɢɔəɞɔɏɜɌɘɘ, ɫɎɗɫɪɞɝɫ 

ɐɚɝɞɚɎɑɜəɚ ɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɞɌɖɚɎɧɘɔ ɛɜɔ ɖɗɌɝɝɔɣɑɝɖɚɕ ɘɑɞɚ-

ɐɔɖɑ Ɏɧɛɚɗəɑəɔɫ ȺɀɉȶȾ ɘɔɚɖɌɜɐɌ, Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔ-ɓəɌɣɔɘɧɡ ɝɞɑəɚ-

ɓɚɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ɝɟɒɑəɔɑ ɛɜɚɝɎɑɞɌ Ó70%). Ȼɜɔɘɑəɑəɔɑ ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɛɚɓ-

Ɏɚɗɫɑɞ ɝɚɖɜɌɞɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɔ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ 

ȻȽȸ ɔ ɍɚɗɑɑ ɣɑɞɖɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɝɞɑəɚɓɧ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɘɔɚɖɌɜɐɌ, ɌɜɞɑɠɌɖɞɧ ɐɎɔɒɑəɔɫ, 

ɔɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ. 
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Ⱦɚɘɝɖɔɕ əɌɢɔɚəɌɗɨəɧɕ 
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Ⱦɚɘɝɖɔɕ  

Ȼɚɗɔɞɑɡəɔɣɑɝɖɔɕ 

 ɟəɔɎɑɜɝɔɞɑɞè.  

ɏ. Ⱦɚɘɝɖ, ȼɚɝɝɔɫ. 
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THE METHOD FOR CORRECTION OF MOTION ARTEFACTS TO IMPROVE  

MYOCARDIAL PERFUSION IMAGING  

 

Zavadovsky K.V.  1,2, Mishkina A.I.  1, Mochula A.V.  1, Lishmanov Yu.B.  1,2 
 

urpose.  To develop and clinically approve method for correction of blurring art e-

facts of the left ventricle to improve single photon emission computed tomography 

of myocardial perfusion imaging.  

Materials and methods.  A total of 42 patients (39 of patients were males and 3 of 

patients were females) who had cardiac ischemia were exami ned by this method. Invasive 

(n=30) and MSCT (n=30) coronary angiography were performed in patients according to i n-

dications. Patients with coronary artery stenosis were conducted in ECG -gated myocardial 

perfusion scintigraphy with pharmacological stress t est and a functional rest study. Co m-

puter processing of native images was carried out using special software which allowed for 

the reconstruction of static tomographic images without ECG -synchronization and 16 series 

of the tomographic images characterizin g the myocardial perfusion at different phases of the 

cardiac cycle. Diastolic phase of cardiac circle was used for further analysis of myocardial 

perfusion. According to the results of invasive coronary angiography (n = 30) and MSCT (n = 

12) patients were  divided into two groups: group 1 included patients with CAD and the 

presence of coronary artery stenosis Ó 70% (n = 18); group 2 comprised patients with coro-

nary artery stenosis < 70% (n = 24). The sum of the stress scores of all segments (SSS) and 

extent of perfusion defects during stress test (Stress Extent) were determined from these 

values.  

Results.  The a verage myocardial perfusion values in patients with coronary artery 

stenosis less than 70% during the diastolic phase images were significantly lower than the 

corresponding values obtained without cardiac motion correction: SSS 5(3 -7) and 6,5(5 -9), 

(p<0,01 ); Stress Extent 9,5% (5,5 -17,5%) and 12% (9 -21,5%), (p<0,01), respectively. The a v-

erage myocardial perfusion values in patients with coronary artery stenosis more than 70% 

in the diastole phase images were significantly higher than the corresponding value s ob-

tained without cardiac motion correction: SSS 23(19 -31) and 21 (8 -22), (p<0,01); Stress E x-

tent 44,5(35 -63) and 39% (18 -50%), (p=0,01), respectively. ROC analysis showed that the 

sensitivity and the specificity rates of MPS performed with cardiac motion  correction were 

significantly (p < 0.05) higher compared with those obtained based on the assessment of 

summation images.  

Conclusion.  The myocardial perfusion values obtained based on the analysis of end -

diastolic series were significantly more informativ e then those obtained by the classical 

method in the diagnosis of angiographically significant (luminal narrowing Ó 70%) coronary 

artery stenosis. This method allows to reduce the rates of false positive and false negative 

MPS results and to provide more a ccurate diagnosis of hemodynamically significant stenosis 

of the coronary arteries.  

 

Keywords: myocardial perfusion scintigraphy, motion artefacts, CAD.
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Ɏɑɐɑəɔɑ. 

Ȼɚ ɐɌəəɧɘ Ȯɝɑɘɔɜəɚɕ ɚɜɏɌəɔɓɌɢɔɔ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɔɤɑɘɔɣɑɝɖɌɫ ɍɚ-

ɗɑɓəɨ ɝɑɜɐɢɌ ɫɎɗɫɑɞɝɫ Ɏɑɐɟɥɑɕ ɛɜɔɣɔəɚɕ ɝɘɑɜ-

ɞɔ ɞɜɟɐɚɝɛɚɝɚɍəɚɏɚ əɌɝɑɗɑəɔɫ [1]. Ȯ ɝɎɫɓɔ ɝ 

ɎɧɤɑɝɖɌɓɌəəɧɘ, ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɖɚɜɚəɌɜəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɘɚɒɑɞ 

ɫɎɔɞɨɝɫ ɎɌɒəɧɘ ɠɌɖɞɚɜɚɘ ɛɚɎɧɤɑəɔɫ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ Ɏɞɚɜɔɣəɚɕ ɛɜɚɠɔɗɌɖɞɔɖɔ ɐɌəəɚɕ ɛɌ-

ɞɚɗɚɏɔɔ [2]. 

ȻɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɘɔɚɖɌɜɐɌ 

(ȻȽȸ) Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ 

əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ [3 

P 
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- 8]. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɐɌəəɚɕ 

ɘɑɞɚɐɔɖɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȴȭȽ ɝɚɝɞɌɎɗɫɪɞ 90-

91% ɔ 75-84% ɝɚɚɞɎɑɞɝɞɎɑəəɚ [9]. Ⱥɐəɔɘ ɔɓ 

ɠɌɖɞɚɜɚɎ, ɚɛɜɑɐɑɗɫɪɥɔɡ ɎɚɓəɔɖəɚɎɑəɔɑ ɗɚɒ-

əɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɔ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ȻȽȸ, ɫɎɗɫɑɞɝɫ əɌɗɔɣɔɑ ɌɜɞɑɠɌɖɞɚɎ, 

ɚɍɟɝɗɚɎɗɑəəɧɡ ɑɝɞɑɝɞɎɑəəɧɘ ɐɎɔɒɑəɔɑɘ ɝɑɜɐ-

ɢɌ. ȽɎɫɓɌəɚ ɩɞɚ ɝ ɞɑɘ, ɣɞɚ ɚɢɑəɖɟ ɘɔɚɖɌɜɐɔɌɗɨ-

əɚɕ ɛɑɜɠɟɓɔɔ ɛɜɚɎɚɐɫɞ ɛɚ ɝɟɘɘɌɢɔɚəəɧɘ 

ɔɓɚɍɜɌɒɑəɔɫɘ, ɖɚɞɚɜɧɑ ɠɚɜɘɔɜɟɪɞɝɫ əɌ ɚɝəɚ-

ɎɌəɔɔ ɐɌəəɧɡ Ɏɝɑɏɚ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ. ȹɑɐɚ-

ɝɞɌɞɖɚɘ ɞɌɖɚɏɚ ɛɚɐɡɚɐɌ ɫɎɗɫɑɞɝɫ əɑɣɑɞɖɌɫ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɫ ɖɚəɞɟɜɚɎ ɝɑɜɐɢɌ ɔ çɜɌɓɘɧɞɔɑè ɐɑ-

ɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ. Ȯ Ɍəɏɗɚɫɓɧɣəɧɡ əɌɟɣəɧɡ 

ɛɟɍɗɔɖɌɢɔɫɡ ɩɞɚɞ ɠɑəɚɘɑə əɚɝɔɞ əɌɓɎɌəɔɑ 

çBlurring artifactè. 

ȼɑɤɑəɔɑɘ ɐɌəəɚɕ ɛɜɚɍɗɑɘɧ ɫɎɗɫɑɞɝɫ Ɏɧ-

ɛɚɗəɑəɔɑ ɉȶȯ-ɝɔəɡɜɚəɔɓɔɜɚɎɌəəɚɕ ɓɌɛɔɝɔ ɚɐ-

əɚɠɚɞɚəəɚɕ ɩɘɔɝɝɔɚəəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ (ȺɀɉȶȾ) ɘɔɚɖɌɜɐɌ ɝ ɐɌɗɨəɑɕɤɔɘ ɚɛɜɑ-

ɐɑɗɑəɔɑɘ ɝɚɝɞɚɫəɔɫ ɛɑɜɠɟɓɔɔ əɌ ɔɓɚɍɜɌɒɑəɔ-

ɫɡ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɠɌɓɑ ɝɑɜ-

ɐɑɣəɚɏɚ ɢɔɖɗɌ. ȺɐəɌɖɚ ɐɌəəɧɕ ɛɚɐɡɚɐ əɑ ɘɚ-

ɒɑɞ ɍɧɞɨ ɜɑɌɗɔɓɚɎɌə əɌ ɖɗɌɝɝɔɣɑɝɖɔɡ ɏɌɘɘɌ-

ɖɌɘɑɜɌɡ (ɝ ɖɜɔɝɞɌɗɗɌɘɔ əɌ ɚɝəɚɎɑ NaI), ɞɌɖ ɖɌɖ 

ɔɓɚɍɜɌɒɑəɔɫ ɝ ɚɞɐɑɗɨəɧɡ ɠɌɓ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ 

ɔɘɑɪɞ əɔɓɖɔɕ ɝɢɔəɞɔɗɫɢɔɚəəɧɕ ɝɣɑɞ, əɑɐɚɝɞɌ-

ɞɚɣəɧɕ ɐɗɫ ɛɚɝɞɜɚɑəɔɫ ɖɌɣɑɝɞɎɑəəɧɡ ɝɢɔəɞɔ-

ɏɜɌɘɘ [10, 11]. ȻɚɫɎɗɑəɔɑ əɚɎɧɡ ɏɌɘɘɌ-ɖɌɘɑɜ, 

ɚɝəɌɥɑəəɧɡ ɛɚɗɟɛɜɚɎɚɐəɔɖɚɎɧɘɔ ɖɌɐɘɔɕ-

ɢɔəɖ-ɞɑɗɗɟɜɚɎɧɘɔ ɐɑɞɑɖɞɚɜɌɘɔ, ɛɚɓɎɚɗɫɑɞ ɜɑ-

ɤɔɞɨ ɟɖɌɓɌəəɟɪ ɛɜɚɍɗɑɘɟ [10, 11]. Ȱɑɗɚ Ɏ ɞɚɘ, 

ɣɞɚ ɎɧɝɚɖɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ (21 ɝɢɔəɞɔɗɗɫ-

ɢɔɫ/ɝɑɖ/1 ɘȶɔ) ɛɚɓɎɚɗɫɑɞ ɓɌ 5-10 ɘɔəɟɞ ɝɠɚɜ-

ɘɔɜɚɎɌɞɨ ɝɑɜɔɪ ɉȶȯ-ɝɔəɡɜɚəɔɓɔɜɚɎɌəəɧɡ 

ɔɓɚɍɜɌɒɑəɔɕ ɝ ɛɗɚɞəɚɝɞɨɪ ɝɢɔəɞɔɗɗɫɢɔɚəəɚɏɚ 

ɝɣɑɞɌ, ɐɚɝɞɌɞɚɣəɚɕ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɖɌɣɑɝɞɎɑəəɚ-

ɏɚ, ɐɔɌɏəɚɝɞɔɣɑɝɖɔ ɛɜɔɏɚɐəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɚɫɎɗɫɑɞɝɫ Ɏɝɑ ɍɚɗɨɤɑ ɜɌɍɚɞ, 

ɛɚɝɎɫɥɑəəɧɡ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɘɑɞɚɐɚɎ ɖɚɜɜɑɖ-

ɢɔɔ ɐɗɫ ɟɝɞɜɌəɑəɔɫ ɌɜɞɑɠɌɖɞɚɎ ɚɞ ɐɎɔɒɑəɔɫ 

ɝɑɜɐɢɌ [12, 13]. Ȯ ɩɞɔɡ ɜɌɍɚɞɌɡ, ɐɚ əɌɝɞɚɫɥɑɏɚ 

Ɏɜɑɘɑəɔ, əɑ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɚɖɌɓɌɞɑɗɑɕ ȻȽȸ ɝ ɖɚɜɜɑɖɢɔɑɕ 

ɌɜɞɑɠɌɖɞɚɎ ɐɎɔɒɑəɔɫ. ȹɑ ɍɧɗɚ ɛɜɔɎɑɐɑəɚ ɝɚ-

ɛɚɝɞɌɎɗɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɏɜɟɛ-

ɛɌɡ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɨɪ ɝɞɑəɚɓɌ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

ɂɑɗɨɪ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɧ ɫɎɗɫɑɞɝɫ ɜɌɓɜɌ-

ɍɚɞɖɌ ɔ ɖɗɔəɔɣɑɝɖɌɫ ɌɛɜɚɍɌɢɔɫ ɘɑɞɚɐɔɖɔ 

ɟɝɞɜɌəɑəɔɫ ɌɜɞɑɠɌɖɞɚɎ ɝɚɖɜɌɥɑəɔɫ ɝɑɜɐɢɌ ɛɜɔ 

Ɏɧɛɚɗəɑəɔɔ ɛɑɜɠɟɓɔɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ ɘɔɚ-

ɖɌɜɐɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 42 ɛɌɢɔ-

ɑəɞɌ ɝ ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɘ ɐɔɌɏəɚɓɚɘ ɝɞɌɍɔɗɨ-

əɚɕ ȴȭȽ. Ȯɑɜɚɫɞəɚɝɞɨ ȴȭȽ ɚɛɜɑɐɑɗɫɗɔ ɖɌɖ 

əɔɓɖɟɪ (ɘɑəɑɑ 15%), ɛɜɚɘɑɒɟɞɚɣəɟɪ (15-85%) ɔ 

Ɏɧɝɚɖɟɪ (ɍɚɗɑɑ 85%) Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɚɐɡɚɐɚɘ 

Diamond and Forrester ɔ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ESC 

2013 [14, 15]. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɚɍɝɗɑɐɟɑɘɧɡ ɝɚ-

ɝɞɌɎɔɗ 60 ɗɑɞ (57 - 65), 92%  ɘɟɒɣɔə (n=39) ɔ 

8%  ɒɑəɥɔə (n=3). Ȼɚ ɛɚɖɌɓɌəɔɫɘ ɛɌɢɔɑəɞɌɘ 

ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɔəɎɌɓɔɎəɌɫ ɔɗɔ ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɠɔɫ [16 - 20]. Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ 

ɛɜɚɔəɠɚɜɘɔɜɚɎɌəɧ ɚ ɢɑɗɔ ɔ Ɏɚɓɘɚɒəɧɡ ɜɔɝ-

ɖɌɡ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɐɌɗɔ ɝɚɏɗɌɝɔɑ əɌ ɑɏɚ ɛɜɚɎɑ-

ɐɑəɔɑ. ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɝɚɏɗɌɝɚɎɌəɚ ɝ ɩɞɔɣɑ-

ɝɖɔɘ ɖɚɘɔɞɑɞɚɘ ȹȴȴ ɖɌɜɐɔɚɗɚɏɔɔ Ⱦɚɘɝɖɚɏɚ 

ȹȴȸɂ. 

Ƚɍɚɜ ɐɌəəɧɡ.  

Ȼɑɜɠɟɓɔɚəəɟɪ ɝɢɔəɞɔɏɜɌɠɔɪ ɝɑɜɐɢɌ Ɏɧ-

ɛɚɗəɫɗɔ əɌ ɏɌɘɘɌ-ɖɌɘɑɜɑ ɝ ɞɎɑɜɐɚɞɑɗɨəɧɘɔ ɐɑ-

ɞɑɖɞɚɜɌɘɔ (GE Discovery MN/CT 570c) əɌ ɚɝəɚɎɑ 

ɖɌɐɘɔɕ-ɢɔəɖ-ɞɑɗɗɟɜɌ. ȳɌɛɔɝɨ ɐɌəəɧɡ ɚɝɟ-

ɥɑɝɞɎɗɫɗɔ Ɏ ɜɑɒɔɘɑ çListè, ɛɚɓɎɚɗɫɪɥɑɘ ɜɑɞɜɚ-

ɝɛɑɖɞɔɎəɚ ɜɑɖɚəɝɞɜɟɔɜɚɎɌɞɨ ɔɓɚɍɜɌɒɑəɔɫ ɝ 

ɓɌɐɌəəɧɘɔ ɛɌɜɌɘɑɞɜɌɘɔ. 

Ȯ ɖɌɣɑɝɞɎɑ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ) 

ɔɝɛɚɗɨɓɚɎɌɗɔ 99mTc-ɘɑɞɚɖɝɔ-ɔɓɚɍɟɞɔɗ-

ɔɓɚəɔɞɜɔɗ (Ⱦɑɡəɑɞɜɔɗ, ȺȺȺ çȰɔɌɘɑɐè, ȼɚɝɝɔɫ), 

ɖɚɞɚɜɧɕ ɎɎɚɐɫɞ ɎəɟɞɜɔɎɑəəɚ Ɏ ɐɚɓɑ 370-450 

ȸȭɖ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ ɛɚ ɐɎɟɡɐəɑɎəɚɘɟ 

ɛɜɚɞɚɖɚɗɟ ð əɌ əɌɏɜɟɓɖɑ (ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɔɕ 

ɞɑɝɞ ɝ ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞɚɘ) ɔ Ɏ ɝɚɝɞɚɫəɔɔ 

ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɛɚɖɚɫ [21]. ȴɝɝɗɑɐɚɎɌəɔɑ əɌ 

ɠɚəɑ ɝɞɜɑɝɝ-ɞɑɝɞɌ Ɏɧɛɚɗəɫɗɔ ɝ ɉȶȯ-

ɝɔəɡɜɚəɔɓɌɢɔɑɕ (16 ɠɜɑɕɘɚɎ əɌ ɝɑɜɐɑɣəɧɕ 

ɢɔɖɗ), ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɛɚɖɚɑ ð ɍɑɓ ɝɔəɡɜɚəɔɓɌ-

ɢɔɔ. ȳɌɛɔɝɨ ɔɓɚɍɜɌɒɑəɔɕ əɌɣɔəɌɗɔ ɣɑɜɑɓ 90 

ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ ɖɌɖ ɛɜɔ ɔɝɝɗɑɐɚɎɌ-

əɔɔ əɌ əɌɏɜɟɓɖɑ, ɞɌɖ ɔ Ɏ ɛɚɖɚɑ. ȶɚɜɜɑɖɢɔɫ Ɍɞ-

ɞɑəɪɌɢɔɔ əɑ ɛɜɚɎɚɐɔɗɌɝɨ. Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ 

ɝɍɚɜɌ ɐɌəəɧɡ ɝɚɝɞɌɎɗɫɗɌ 600 ɝɑɖɟəɐ. ȴɓɚɍɜɌ-

ɒɑəɔɫ ɛɚɗɟɣɌɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ əɔɓɖɚɩəɑɜɏɑ-

ɞɔɣɑɝɖɚɏɚ ɘɟɗɨɞɔɛɔəɡɚɗ-ɖɚɗɗɔɘɌɞɚɜɌ Ɏ 19 ɛɜɚ-

ɑɖɢɔɫɡ Ɏ ɘɌɞɜɔɢɟ 32Į32 ɛɔɖɝɑɗɫ (ɜɌɓɘɑɜ ɛɔɖ-

ɝɑɗɫ 4 ɘɘ). ɂɑəɞɜ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɚɖəɌ ɟɝɞɌ-

əɌɎɗɔɎɌɗɔ əɌ ɠɚɞɚɛɔɖ 99mTc ð 140 Ñ 10 ɖɉɎ; 

ɤɔɜɔəɌ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɚɖəɌ ɍɧɗɌ ɝɔɘɘɑɞɜɔɣ-

əɌ ɔ ɝɚɝɞɌɎɗɫɗɌ 20%. ȺɍɥɌɫ ɩɠɠɑɖɞɔɎəɌɫ ɗɟ-

ɣɑɎɌɫ əɌɏɜɟɓɖɌ ɝɚɝɞɌɎɔɗɌ 6-7,3 ɘȳɎ. 

ȺɍɜɌɍɚɞɖɌ ɐɌəəɧɡ. 

ȴɓɚɍɜɌɒɑəɔɫ ɍɧɗɔ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəɧ əɌ 

ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ (Xeleris 

II; GE Healthcare, Haifa, Israel) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɌɗɏɚɜɔɞɘɌ ɔɞɑɜɌɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ. Ȼɜɔ 

ɠɚɜɘɔɜɚɎɌəɔɔ ɛɚɛɑɜɑɣəɧɡ ɝɜɑɓɚɎ ɝɑɜɐɢɌ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ ɠɔɗɨɞɜ Butterworth (ɣɌɝɞɚɞɌ 0,37; 

ɛɚɜɫɐɚɖ 7) [22]. ȶɚɘɛɨɪɞɑɜəɟɪ ɚɍɜɌɍɚɞɖɟ əɌ-

ɞɔɎəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɛɜɚɎɚɐɔɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɝɛɑɢɔɌɗɨəɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ, 

ɛɜɔ ɛɚɘɚɥɔ ɖɚɞɚɜɚɏɚ ɔɓ ɛɑɜɎɔɣəɧɡ ɝɢɔəɞɔ-

ɏɜɌɠɔɣɑɝɖɔɡ ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ ɛɜɔ ɉȶȯ- 

ɝɔəɡɜɚəɔɓɔɜɚɎɌəəɚɘ əɌɏɜɟɓɚɣəɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ, ɜɑɖɚəɝɞɜɟɔɜɚɎɌɗɔ ɐɎɌ əɌɍɚɜɌ ɔɓɚɍɜɌɒɑ-

əɔɕ. ȻɑɜɎɧɕ ĭ ɝɞɌɞɔɣɑɝɖɔɑ ɝɟɘɘɌɢɔɚəəɧɑ (ɍɑɓ 

ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɔ) ɞɚɘɚɝɢɔəɞɔɏɜɌɘɘɧ ɝɑɜɐ-

ɢɌ;  Ɏɞɚɜɚɕ ð 16  ɝɑɜɔɕ  ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɔɓɚɍ- 
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ɜɌɒɑəɔɕ, ɚɞɜɌɒɌɪɥɔɡ ɛɑɜɠɟɓɔɪ ɘɔɚɖɌɜɐɌ Ɏ 

ɜɌɓɗɔɣəɧɡ ɠɌɓɌɡ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ (ɛɑɜɎɌɫ ɔ 

ɤɑɝɞəɌɐɢɌɞɌɫ ɝɑɜɔɔ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɐɔɌɝɞɚɗɑ, 

ɎɚɝɨɘɌɫ ð ɝɔɝɞɚɗɑ ɒɑɗɟɐɚɣɖɚɎ). Ȱɗɫ ɐɌɗɨəɑɕɤɑ-

ɏɚ ɌəɌɗɔɓɌ ɝɚɝɞɚɫəɔɫ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ Ɏ 

ɐɔɌɝɞɚɗɟ ɔɝɛɚɗɨɓɚɎɌɗɔ 16-ɪ ɝɑɜɔɪ ɔɓ ɉȶȯ-

ɝɔəɡɜɚəɔɓɔɜɚɎɌəəɚɏɚ əɌɍɚɜɌ ɐɌəəɧɡ. 

Ⱥɢɑəɖɟ ɜɑɓɟɗɨɞɌɞɚɎ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜ-

ɠɟɓɔɔ ɛɜɚɔɓɎɚɐɔɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɜɑɓɚɎ ɛɚ 

ɖɚɜɚɞɖɚɕ ɔ ɐɗɔəəɧɘ (ɏɚɜɔɓɚəɞɌɗɨəɚɕ ɔ Ɏɑɜɞɔ-

ɖɌɗɨəɚɕ) ɚɝɫɘ ɝɑɜɐɢɌ, Ɍ ɞɌɖɒɑ 17-ɝɑɏɘɑəɞɌɜəɚɕ 

ɛɚɗɫɜəɚɕ ɖɌɜɞɧ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȷȲ). ȹɌɜɟ-

ɤɑəɔɑ ɛɑɜɠɟɓɔɔ ȷȲ ɚɛɜɑɐɑɗɫɗɔ ɖɌɖ ɝɟɘɘɟ ɍɌ-

ɗɚɎ Ɏɚ Ɏɝɑɡ 17 ɝɑɏɘɑəɞɌɡ ɛɚɗɫɜəɚɕ ɖɌɜɞɧ, Ɍ 

ɞɌɖɒɑ ɛɚ ɛɚɖɌɓɌɞɑɗɪ ɛɗɚɥɌɐɔ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɚɝɞɔ ɐɑɠɑɖɞɌ (Extent), Ɏɧɣɔɝɗɑəəɚɕ Ɏ ɛɜɚɢɑə-

ɞɌɡ ɚɞ ɚɍɥɑɕ ɛɗɚɥɌɐɔ ȷȲ. ȭɌɗɗɧ ɜɌɝɝɣɔɞɧɎɌɗɔ 

ɐɗɫ ɖɌɒɐɚɏɚ ɝɑɏɘɑəɞɌ Ɏ ɚɞɐɑɗɨəɚɝɞɔ ɝɗɑɐɟɪɥɔɘ 

ɚɍɜɌɓɚɘ: 0 ðɌɖɖɟɘɟɗɫɢɔɫ ȼɀȻ Ɏ ɘɔɚɖɌɜɐ Ó70% 

ɚɞ ɘɌɖɝɔɘɌɗɨəɚɏɚ; 1 ð əɑɓəɌɣɔɞɑɗɨəɚ ɎɧɜɌɒɑə-

əɚɑ (50-69%), 2 ð ɟɘɑɜɑəəɚ ɎɧɜɌɒɑəəɚɑ (30-

49%), 3 ð ɎɧɜɌɒɑəəɚɑ (10-29%) ɔ 4 ð ɜɑɓɖɚ Ɏɧ-

ɜɌɒɑəəɚɑ (<10%) ɝəɔɒɑəɔɑ əɌɖɚɛɗɑəɔɫ ɔəɐɔ-

ɖɌɞɚɜɌ Ɏ ȷȲ [23]. 

Ⱥɍɥɑɑ əɌɜɟɤɑəɔɑ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜ-

ɠɟɓɔɔ ɚɢɑəɔɎɌɗɔ ɛɚ ɝɗɑɐɟɪɥɔɘ ɛɚɖɌɓɌɞɑɗɫɘ: 

SSS ð əɌɜɟɤɑəɔɑ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ Ɏ ɟɝɗɚɎɔ-

ɫɡ əɌɏɜɟɓɚɣəɚɏɚ ɝɞɜɑɝɝ-ɞɑɝɞɌ, Stress Extent ð 

ɛɗɚɥɌɐɨ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ Ɏ ɟɝɗɚɎɔɫɡ əɌɏɜɟ-

ɓɚɣəɚɏɚ ɝɞɜɑɝɝ-ɞɑɝɞɌ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɐɌəəɧɡ ɛɜɚɔɓ-

Ɏɚɐɔɗɔ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

STATISTICA 8.0. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ əɑ ɛɚɐɣɔ-

əɫɗɔɝɨ ɓɌɖɚəɟ əɚɜɘɌɗɨəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ (ɛɚ 

ɖɜɔɞɑɜɔɪ ȶɚɗɘɚɏɚɜɚɎɌ-ȽɘɔɜəɚɎɌ), Ɏ ɝɎɫɓɔ ɝ 

ɣɑɘ, ɚəɔ ɍɧɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɘɑɐɔɌəɧ ɔ 

ɖɎɌɜɞɔɗɑɕ ȸɑ (Q25 - Q75). ȰɚɝɞɚɎɑɜəɚɝɞɨ ɜɌɓ-

ɗɔɣɔɕ ɜɑɓɟɗɨɞɌɞɚɎ ɐɎɟɡ ɘɑɞɚɐɚɎ ɚɢɑəɔɎɌɗɔ ɘɑ-

ɞɚɐɚɘ Bland Altman. ȽɜɌɎəɑəɔɑ ɛɗɚɥɌɐɑɕ ɛɚɐ 

ROC-ɖɜɔɎɧɘɔ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɘɑɞɚɐɚɘ DeLong 

[24]. Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ROC-ɌəɌɗɔɓɌ ɔɝɛɚɗɨɓɚɎɌɗɔ 

ɛɜɚɏɜɌɘɘɟ MedCalc 16.8.4. ȻɚɖɌɓɌɞɑɗɨ ɔəɠɚɜ-

ɘɌɞɔɎəɚɝɞɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɞɑɝɞɌ ɚɛɜɑɐɑɗɫɗɔ 

ɛɟɞɑɘ Ɏɧɣɔɝɗɑəɔɫ ɛɗɚɥɌɐɔ ɛɚɐ ROC-ɖɜɔɎɚɕ ð 

Area Under Curve (AUC), Ɏ ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɝəɚ-

ɏɚ ɓəɌɣɑəɔɫ ɔɝɛɚɗɨɓɚɎɌɗɔ ɝɞɑəɚɓɔɜɚɎɌəɔɑ ɖɚ-

Ɏ-

əɚɕ ɔɗɔ ȸȽȶȾ- ɖɚɜɚəɌɜɚɏɜɌɠɔɔ. ȽɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɘɔ ɜɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔɝɨ ɛɜɔ p<0,05. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȺɢɑəɖɌ ɔəɐɑɖɝɚɎ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟ-

ɓɔɔ ɛɜɚɎɚɐɔɗɌɝɨ ɛɚ ɝɟɘɘɌɢɔɚəəɧɘ ɔ ɐɔɌɝɞɚɗɔ-

ɣɑɝɖɔɘ ɔɓɚɍɜɌɒɑəɔɫɘ (ɜɔɝ. 1, 2). 

Ȼɜɔ ɌəɌɗɔɓɑ ɝɟɘɘɌɢɔɚəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

əɌɜɟɤɑəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ (SSS >4) 

ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ Ɏɝɑɡ 42 ɛɌɢɔɑəɞɚɎ. ȸɑɐɔɌə-

əɧɑ ɓəɌɣɑəɔɫ ɔəɐɑɖɝɚɎ ɛɑɜɠɟɓɔɔ ɍɧɗɔ ɝɗɑɐɟ-

ɪɥɔɘɔ: SSS 8 (4 - 23); Stress Extent 19,5% (10 - 

32%).  

Ȼɜɔ ɚɢɑəɖɑ ɐɔɌɝɞɚɗɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ 

əɚɜɘɌɗɨəɌɫ ɛɑɜɠɟɓɔɫ ɚɛɜɑɐɑɗɫɗɌɝɨ ɟ 9 ɛɌɢɔɑə-

ɞɚɎ (21%), Ɍ əɌɜɟɤɑəɔɑ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟ-

ɓɔɔ (SSS >4) ɍɧɗɚ ɎɧɫɎɗɑəɚ ɟ 33 ɛɌɢɔɑəɞɚɎ 

(79%). ȸɑɐɔɌəəɧɑ ɓəɌɣɑəɔɫ ɔəɐɑɖɝɚɎ ɛɑɜɠɟɓɔɔ 

ɝɚɝɞɌɎɔɗɔ: SSS 8 (4 - 23); Stress Extent 17,5% ( 8 

- 39%).  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔəɎɌɓɔɎəɚɕ (n=30) ɔ 

ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ (n=12)  Ɏɝɑ ɛɌɢɔɑəɞɧ 

ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɏɜɟɛɛɧ: Ɏ ɛɑɜɎɟɪ Ɏɚɤɗɔ 

ɍɚɗɨəɧɑ ȴȭȽ ɝ əɌɗɔɣɔɑɘ ɝɞɑəɚɓɚɎ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ Ó70% (n=18), Ɏɞɚɜɟɪ ɝɚɝɞɌɎɔɗɔ ɛɌɢɔ-

ɑəɞɧ ɝ ɝɟɒɑəɔɑɘ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ <70% 

(n=24).  

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ ʈ1, ɟ ɛɌɢɔɑəɞɚɎ ɝɚ 

ɝɞɑəɚɓɚɘ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɘɑəɑɑ 70% Ɏɑɗɔ-

ɣɔəɧ ɛɚɖɌɓɌɞɑɗɑɕ SSS, Stress  Extent, ɚɢɑəɑə-

əɧɑ ɛɚ ɔɓɚɍɜɌɒɑəɔɫɘ ɝɑɜɐɢɌ Ɏ ɠɌɓɟ ɐɔɌɝɞɚɗɧ, 

ɍɧɗɔ ɐɚɝɞɚɎɑɜəɚ əɔɒɑ, Ɏ ɝɜɌɎəɑəɔɔ ɝ ɔɡ ɓəɌɣɑ-

əɔɫɘɔ, ɛɚɗɟɣɑəəɧɘɔ ɍɑɓ ɖɚɜɜɑɖɢɔɔ ɐɎɔɒɑəɔɫ 

ɝɑɜɐɢɌ (ɞɌɍɗ. ʈ1). 

Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɚɘ ɖɚɜɚəɌɜ-

əɧɡ Ɍɜɞɑɜɔɕ Ó70% Ɏɑɗɔɣɔəɧ ɛɚɖɌɓɌɞɑɗɑɕ SSS, 

Stress  Extent, ɚɢɑəɑəəɧɑ ɛɚ ɞɚɘɚɝɢɔəɞɔɏɜɌɘ-

ɘɌɘ ɝ ɖɚɜɜɑɖɢɔɑɕ ɐɎɔɒɑəɔɫ ɝɑɜɐɢɌ, ɍɧɗɔ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ Ɏɧɤɑ, ɣɑɘ ɛɜɔ ɚɢɑəɖɑ əɑ-

ɖɚɜɜɑɏɔɜɚɎɌəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ. 

ȾɌɍɗɔɢɌ ʈ1.   ȺɛɔɝɌɞɑɗɨəɌɫ ɝɞɌɞɔɝɞɔɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ȻȽȸ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɚɕ ɝɞɑ-

ɛɑəɨɪ ɝɞɑəɚɓɚɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ.. 

 

ʇʘʮʠʝʥʪʳ ʩʦ ʩʪʝ
ʦʟʦʤ ʂɸ <70% ʇʘʮʠʝʥʪʳ ʩʦ ʩʪʝʥʦʟʦʤ ʂɸ Ó70% 

ʉʫʤʤʘʮʠʦʥʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ, 

Me (Q25 - Q75) 

ʀʟʦʙʨʘʞʝʥʠʷ ʚ 

ʬʘʟʫ  

ʜʠʘʩʪʦʣʳ, Me 

(Q25 ï Q75) 

ʋʨʦʚʝʥʴ  

ʟʥʘʯʠʤʦʩʪʠ 

ʨʘʟʣʠʯʠʡ , p 

ʉʫʤʤʘʮʠʦʥʥʳʝ  

ʠʟʦʙʨʘʞʝʥʠʷ, 

Me (Q25 ï Q75) 

ʀʟʦʙʨʘʞʝʥʠʷ 

ʚ ʬʘʟʫ  

ʜʠʘʩʪʦʣʳ, Me 

(Q25 ï Q7
) 

ʋʨʦʚʝʥʴ  

ʟʥʘʯʠʤʦʩʪʠ 

ʨʘʟʣʠʯʠʡ, p 

SSS 6,5 (5 - 9) 5 (3 - 7) 0,0019 21 (8 - 22) 23 (19 - 31) 0,0002 

TSE 12 (9 - 21,5) 9,5 (5,5 - 17,5) <0,0001 39 (18 - 50) 44,5 (35 - 63) 0,001 

ʇʨʠʤʝʯʘʥʠʝ: SSS - ʥʘʨʫʰʝʥʠʝ ʧʝʨʬʫʟʠʠ ʤʠʦʢʘʨʜʘ ʚ ʫʩʣʦʚʠʷʭ ʥʘʛʨʫʟʦʯʥʦʛʦ ʩʪʨʝʩʩ-ʪʝʩʪʘ; TSE (Total Stress Extent) - 

ʧʣʦʱʘʜʴ ʜʝʬʝʢʪʦʚ ʧʝʨʬʫʟʠʠ ʚ ʫʩʣʦʚʠʷʭ ʥʘʛʨʫʟʦʯʥʦʛʦ ʩʪʨʝʩʩ-ʪʝʩʪʘ; Me - ʤʝʞʢʚʘʨʪʠʣʴʥʳʡ ʠʥʪʝʨʚʘʣ; Q25 - 25-ʡ  

ʧʨʦʮʝʥʪʠʣʴ; Q75 - 75-ʡ ʧʨʦʮʝʥʪʠʣʴ. 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ).                                                      

 

ȼɔɝ. 1 ɍ (Fig . 1 Ɏ).                                                      

ȼɔɝ. 1.    ȻɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɘɔɚɖɌɜɐɌ ɝ Tc99m-Ⱦɑɡəɑɞɜɔɗɚɘ. 

Ɍ - ɛɚɗɫɜəɧɑ ɖɌɜɞɧ, ɚɞɜɌɒɌɪɥɔɑ ɛɑɜɠɟɓɔɪ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ɗɑɎɧɕ ɜɫɐ ð əɚɜɘɌɗɔɓɚɎɌəəɧɑ ɛɚ-

ɗɫɜəɧɑ ɖɌɜɞɧ; ɛɜɌɎɧɕ ɜɫɐ ð ɛɚɗɫɜəɧɑ ɖɌɜɞɧ, ɚɞɜɌɒɌɪɥɔɑ ɛɗɚɥɌɐɨ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ) ɍɑɓ ɖɚɜɜɑɖɢɔɔ ɝɑɜ-

ɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ. 

ɍ ð ɞɚ ɒɑ ɝ ɖɚɜɜɑɖɢɔɑɕ. 

Fig. 1.    Myocardial perfusion imaging with Tc 99m-MIBI. 

a - polar map of myocardial perfusion (Left row - Normalized polar maps; Right row ð Extent of perfusion defect) 

without  correction of cardiac motion  

b - with correction . 

 

ȼɔɝ. 2 (Fig . 2).                                                       

ȼɔɝ. 2.     ȻɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɘɔɚɖɌɜɐɌ ɝ Tc99m-Ⱦɑɡəɑɞɜɔɗɚɘ. 

ȾɚɘɚɝɢɔəɞɔɏɜɌɘɘɧ ɘɔɚɖɌɜɐɌ, ɛɚɗɟɣɑəəɧɑ əɌ ɛɔɖɑ ɝɞɜɑɝɝ-ɞɑɝɞɌ ɝ Ɍɐɑəɚɓɔəɚɘ (ɝɜɑɓ ɛɚ ɖɚɜɚɞɖɚɕ, ɐɗɔəəɚɕ 

ɏɚɜɔɓɚəɞɌɗɨəɚɕ ɔ ɎɑɜɞɔɖɌɗɨəɚɕ ɚɝɫɘ), ɚɞɜɌɒɌɪɥɔɑ ɛɑɜɠɟɓɔɪ ɘɔɚɖɌɜɐɌ ɍɑɓ ɖɚɜɜɑɖɢɔɔ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑ-

əɔɕ (Stress_IRNC) ɔ ɝ ɖɚɜɜɑɖɢɔɑɕ (Stress_IRNC_Morph). ȹɌ ɖɚɜɜɑɏɔɜɚɎɌəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɍɚɗɑɑ ɣɑɞɖɚ Ɏɔɓɟ-

Ɍɗɔɓɔɜɟɑɞɝɫ ɛɚɗɚɝɞɨ ȷȲ, ɚɞɣɬɞɗɔɎɑɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɍɌɓɌɗɨəɧɑ ɚɞɐɑɗɧ ɘɔɚɖɌɜɐɌ ȷȲ. 

Fig. 2.     Myocardial perfusion imaging with 99mTc -MIBI. 

Adenosine stress test images (short axes, horizontal long and vertical long axes) without correction of heart motion 

(Stress_IRNC) and with correction (Stress_IRNC_Morph). On the correction images, the LV cavity and basal parts of 

the LV myocardium are more clearly visualized.  
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Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ROC-ɌəɌɗɔɓɌ ɍɧɗɚ ɛɚɖɌ-

ɓɌəɚ, ɣɞɚ Ɏ ɢɑɗɚɘ ɛɚ Ɏɧɍɚɜɖɑ ɛɚɖɌɓɌɞɑɗɔ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɛɑɜɠɟɓɔɚəəɚɕ 

ɝɢɔəɞɔɏɜɌɠɔɔ ɘɔɚɖɌɜɐɌ, Ɏɧɛɚɗəɑəəɚɕ ɝ ɖɚɜ-

ɜɑɖɢɔɑɕ ɐɎɔɒɑəɔɫ ɝɑɜɐɢɌ, ɚɖɌɓɌɗɔɝɨ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɔ ɓəɌɣɔɘɚ Ɏɧɤɑ (p<0.05), ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɚɢɑəɖɚɕ ɝɟɘɘɌɢɔɚəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ (ɜɔɝ. 3 Ɍ, 

ɍ). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȱɝɞɑɝɞɎɑəəɚɑ ɐɎɔɒɑəɔɑ ɝɑɜɐɢɌ, Ɍ ɞɌɖɒɑ 

ɐɧɡɌɞɑɗɨəɧɑ ɩɖɝɖɟɜɝɔɔ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɫɎɗɫ-

ɪɞɝɫ əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɘɔ ɔɝɞɚɣəɔɖɌɘɔ Ɍɜɞɑ-

ɠɌɖɞɚɎ ɐɎɔɒɑəɔɫ, ɚɞɜɔɢɌɞɑɗɨəɚ Ɏɗɔɫɪɥɔɘɔ əɌ 

ɖɌɣɑɝɞɎɚ ɛɑɜɠɟɓɔɚəəɧɡ ɝɢɔəɞɔɏɜɌɘɘ ɘɔɚɖɌɜ-

ɐɌ. 

Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɎɛɑɜɎɧɑ ɍɧɗɔ 

ɚɛɜɑɐɑɗɑəɧ ɛɚɖɌɓɌɞɑɗɔ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɛɑɜ-

ɠɟɓɔɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ ɘɔɚɖɌɜɐɌ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ɖɚɜɜɑɖɢɔɔ ɌɜɞɑɠɌɖɞɚɎ ɚɞ ɐɎɔɒɑəɔɫ 

ɝɑɜɐɢɌ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔə-

ɐɑɖɝɌ SSS Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ Ó70% ɝɚɝɞɌɎɔɗɔ 94,4% ɔ 

95,8%, Ɍ Stress  Extent  ð 83,3% ɔ 98,5% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ROC-ɌəɌɗɔɓɌ ɩɞɔ ɛɚɖɌ-

ɓɌɞɑɗɔ ɍɧɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ Ɏɧɤɑ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɞɌɖɚɎɧɘɔ, ɛɚɗɟɣɑəəɧɘɔ ɍɑɓ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ ɖɚɜɜɑɖɢɔɔ ɐɎɔɒɑəɔɕ ɝɑɜɐɢɌ. Ȼɚ-

Ɏɧɤɑəɔɑ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ, əɌ əɌɤ Ɏɓɏɗɫɐ, 

ɚɍɟɝɗɚɎɗɑəɚ ɘɑəɨɤɔɘ ɣɔɝɗɚɘ ɗɚɒəɚɛɚɗɚɒɔ-

ɞɑɗɨəɧɡ ɔ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ, ɓɌ 

ɝɣɑɞ ɍɚɗɑɑ ɣɑɞɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɚɗɚɝɞɔ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ ɔ ɚɛɜɑɐɑɗɑəɔɫ ɖɚəɞɟɜɚɎ ɘɔɚɖɌɜɐɌ. 

Ȯ ɢɑɗɚɘ, Ɏ ɝɚɎɜɑɘɑəəɚɕ ɫɐɑɜəɚɕ ɖɌɜɐɔɚ-

ɗɚɏɔɔ ɔɘɑɑɞ ɘɑɝɞɚ ɞɜɑəɐ ɛɚ ɟɗɟɣɤɑəɔɪ ɖɌɣɑ-

ɝɞɎɌ ȻȽȸ ɓɌ ɝɣɑɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɜɌɓɗɔɣəɧɡ 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ).                                                      
 

ȼɔɝ. 3 ɍ (Fig . 3 Ɏ).                                                      

ȼɔɝ. 3.     ROC-ɌəɌɗɔɓ. 

Ɍ - ɝɜɌɎəɑəɔɑ ROC-ɖɜɔɎɧɡ, ɛɚɖɌɓɌɞɑɗɫ SSS. Ƚɔəɫɫ ɗɔəɔɫ ð ROC-ɖɜɔɎɌɫ, ɚɞɜɌɒɌɪɥɌɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ 

Ɏɚɓɘɚɒəɚɝɞɔ ɝɟɘɘɌɢɔɚəəɧɡ ɝɢɔəɞɔɏɜɌɘɘ. AUC=0,86; ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ = 88,9%; ɝɛɑɢɔɠɔɣəɚɝɞɨ = 75%. 

ȳɑɗɑəɌɫ ɗɔəɔɫ ð ROC-ɖɜɔɎɌɫ, ɚɞɜɌɒɌɪɥɌɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɐɔɌɝɞɚɗɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ. 

AUC=0,98; ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ = 94,4%; ɝɛɑɢɔɠɔɣəɚɝɞɨ = 95,8%. SSS - Summed Stress Score;  

ɍ - ɝɜɌɎəɑəɔɑ ROC-ɖɜɔɎɧɡ, ɛɚɖɌɓɌɞɑɗɫ Stress Extent. Ƚɔəɫɫ ɗɔəɔɫ ð ROC-ɖɜɔɎɌɫ, ɚɞɜɌɒɌɪɥɌɫ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɝɟɘɘɌɢɔɚəəɧɡ ɝɢɔəɞɔɏɜɌɘɘ. AUC=0,85; ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ = 66,7%; ɝɛɑɢɔɠɔɣəɚɝɞɨ = 

98,5%. ȳɑɗɑəɌɫ ɗɔəɔɫ ð ROC-ɖɜɔɎɌɫ, ɚɞɜɌɒɌɪɥɌɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɐɔɌɝɞɚɗɔɣɑɝɖɔɡ ɔɓɚɍɜɌ-

ɒɑəɔɕ. AUC=0,94; ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ = 83,3%; ɝɛɑɢɔɠɔɣəɚɝɞɨ = 98,5%.   S Extent - Stress Extent . 

Fig. 3.     ROC analysis.  

a -  Comparison of ROC curves for SSS. Blue line: ROC curve showing t he diagnostic capabilities of summation 

scintigrams. AUC = 0.86; sensitivity = 88.9%; specificity = 75%. Green Line: ROC curve showing the diagnostic 

capabil ities of diastolic images. AUC = 0.98; sensitivity = 94.4%; specificity = 95.8%. SSS - Summed Stres s Score.  

b -  Comparison of ROC curves for S Extent. Blue line: ROC curve showing the diagnostic capabilities of summ a-

tion scintigrams. AUC = 0.85; sensitivity = 66.7%; specificity = 98.5%. Green Line: ROC curve showing the dia g-

nostic capabilities diastoli c image. AUC = 0.94; sensitivity = 83.3% ; specificity = 98.5%. S Extent - Stress Extent.  
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ɞɑɡəɔɣɑɝɖɔɡ ɛɚɐɡɚɐɚɎ. ȹɌɔɍɚɗɑɑ ɎɌɒəɧɘɔ Ɍɝ-

ɛɑɖɞɌɘɔ ɫɎɗɫɪɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɔɞɑɜɌɞɔɎəɚɕ 

ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔɓɚɍɜɌɒɑəɔɕ, ɝɔəɡɜɚəɔɓɌɢɔɫ 

ɝɍɚɜɌ ɐɌəəɧɡ ɝ ɐɧɡɌɞɑɗɨəɧɘɔ ɐɎɔɒɑəɔɫɘɔ, Ɍ 

ɞɌɖɒɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɎɚɍɚɐəɧɡ ɚɞ ɌɜɞɑɠɌɖɞɚɎ 

ɐɎɔɒɑəɔɫ ɐɔɌɝɞɚɗɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɔ ɝɑɜɐɢɌ 

ɐɗɫ Ɏɧɣɔɝɗɑəɔɫ ɛɚɖɌɓɌɞɑɗɔ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ 

ɛɑɜɠɟɓɔɔ [25, 26 ]. 

Ȯ ɣɌɝɞəɚɝɞɔ, ɏɜɟɛɛɌ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ 

Wenhui  X. at  al. ɔɓɟɣɌɗɔ Ɏɗɔɫəɔɑ ɐɎɔɒɑəɔɫ 

ɝɑɜɐɢɌ əɌ ɜɑɓɟɗɨɞɌɞɧ ɛɑɜɠɟɓɔɚəəɚɕ ɝɢɔəɞɔ-

ɏɜɌɠɔɔ ɘɔɚɖɌɜɐɌ. Ȯ ɝɎɚɑɕ ɜɌɍɚɞɑ ɚəɔ ɛɚɖɌɓɌɗɔ, 

ɣɞɚ ɝɢɔəɞɔɗɗɫɢɔɚəəɧɕ ɝɣɑɞ əɌ ɖɚɜɜɑɏɔɜɚɎɌə-

əɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɍɧɗ Ɏɧɤɑ, ɣɑɘ əɌ əɑɖɚɜɜɑ-

ɏɔɜɚɎɌəəɧɡ ɞɚɗɨɖɚ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ɔ 

Ɏɑɜɡɟɤɖɔ ȷȲ [26]. ȶɜɚɘɑ ɞɚɏɚ, ɖɚɗɔɣɑɝɞɎɚ ɝɑɏ-

ɘɑəɞɚɎ ɝ əɌɜɟɤɑəəɚɕ ɛɑɜɠɟɓɔɑɕ (əɌɖɚɛɗɑəɔɑ 

ȼɀȻ <70% ɚɞ ɘɌɖɝɔɘɌɗɨəɚɏɚ) ɍɧɗɚ ɘɑəɨɤɑ əɌ 

ɖɚɜɜɔɏɔɜɚɎɌəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ. Ȯ əɑɍɚɗɨɤɚɘ 

ɛɚ ɚɍɦɑɘɟ ɛɌɢɔɑəɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɔ Kovalski  G. 

at  al. ɚɢɑəɔɎɌɗɔ ɎɚɓɐɑɕɝɞɎɔɑ ɖɚɜɜɑɖɢɔɔ ɐɧɡɌ-

ɞɑɗɨəɧɡ ɐɎɔɒɑəɔɕ əɌ ɛɚɖɌɓɌɞɑɗɔ ɘɔɚɖɌɜ-

ɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ [27]. Ȼɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ 5 

ɣɑɗɚɎɑɖ (8 ɔɝɝɗɑɐɚɎɌəɔɕ) ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ 

ɘɌɖɝɔɘɌɗɨəɚɑ ɔ ɝɜɑɐəɑɑ ɔɓɘɑəɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ 

ɛɑɜɠɟɓɔɔ ɐɚ ɔ ɛɚɝɗɑ ɖɚɜɜɑɖɢɔɔ ɐɎɔɒɑəɔɫ ɝɚ-

ɝɞɌɎɔɗɔ 3,75% ɔ 1,58%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ɉɞɌ ɒɑ 

ɏɜɟɛɛɌ ɌɎɞɚɜɚɎ ɚɢɑəɔɎɌɗɌ Ɏɗɔɫəɔɑ ɖɚɜɜɑɖɢɔɔ 

ɐɧɡɌɞɑɗɨəɧɡ ɐɎɔɒɑəɔɕ ɝɚɎɘɑɝɞəɚ ɝ ɖɚɜɜɑɖɢɔ-

ɑɕ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ əɌ ɛɚɖɌɓɌɞɑɗɔ ɘɔɚ-

ɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ [28]. ȭɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɚɘɍɔəɌɢɔɔ ɐɎɟɡ ɘɑɞɚɐɚɎ ɖɚɜ-

ɜɑɖɢɔɔ ɔɘɑɑɞ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɨɤɔɑ Ɏɑɗɔɣɔəɧ 

ɖɌɣɑɝɞɎɑəəɧɡ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɔɝ-

ɝɗɑɐɚɎɌəɔɫɘɔ ɍɑɓ ɖɚɜɜɑɖɢɔɔ ɔɗɔ ɝ ɛɜɔɘɑəɑəɔ-

ɑɘ ɚɐəɚɏɚ ɔɓ ɘɑɞɚɐɚɎ ɖɚɜɜɑɖɢɔɔ. 

ȴɓ ɛɜɔɎɑɐɑəəɧɡ Ɏɧɤɑ ɜɌɍɚɞ əɑ ɛɚəɫɞəɚ 

ɖɗɔəɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɛɜɑɐɛɚɗɌɏɌɑɘɧɡ ɘɑɞɚ-

ɐɚɎ. ȶɜɚɘɑ ɞɚɏɚ, əɑ ɍɧɗɚ ɌəɌɗɔɓɌ ɜɑɓɟɗɨɞɌɞɚɎ 

ȻȽȸ ɝ ɖɚɜɜɑɖɢɔɑɕ ɌɜɞɑɠɌɖɞɚɎ ɐɎɔɒɑəɔɫ ɝɑɜɐ-

ɢɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ 

ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ. 

ȺɏɜɌəɔɣɑəɔɑɘ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, 

Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɫɎɗɫɑɞɝɫ ɝɜɌɎəɔɞɑɗɨəɚ əɑ-

ɍɚɗɨɤɌɫ ɎɧɍɚɜɖɌ ɛɌɢɔɑəɞɚɎ. ȶ əɑɐɚɝɞɌɞɖɌɘ 

ɝɗɑɐɟɑɞ ɞɌɖɒɑ ɚɞəɑɝɞɔ ɞɚɞ ɠɌɖɞ, ɣɞɚ əɑ ɍɧɗɔ 

ɛɚɐɎɑɜɏəɟɞɧ ɌəɌɗɔɓɟ ɛɚɖɌɓɌɞɑɗɔ, ɚɞɜɌɒɌɪɥɔɑ 

ɔɤɑɘɔɪ ɘɔɚɖɌɜɐɌ- summed  difference  score ɔ 

summed  extent  reversibility . ȽɚɚɞɎɑɞɝɞɎɑəəɚ, 

ɞɌɖɒɑ əɑ ɍɧɗɌ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɌ ɜɌɓəɔɢɌ 

ɘɑɒɐɟ ɖɚɜɜɑɏɔɜɚɎɌəəɧɘɔ ɔ əɑɖɚɜɑɏɔɜɚɎɌəəɧ-

ɘɔ ɔɓɚɍɜɌɒɑəɔɫɘɔ, ɛɚɗɟɣɑəəɧɘɔ Ɏ ɛɚɖɚɑ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɓəɌɣɑəɔɫ ɔəɐɑɖɝɚɎ əɌɜɟ-

ɤɑəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ, ɛɚɗɟɣɑəəɧɑ 

ɛɜɔ ɌəɌɗɔɓɑ ɖɚəɑɣəɚ-ɐɔɌɝɞɚɗɔɣɑɝɖɔɡ ɛɑɜɠɟɓɔ-

ɚəəɧɡ ɞɚɘɚɝɢɔəɞɔɏɜɌɘɘ, ɫɎɗɫɪɞɝɫ ɐɚɝɞɚɎɑɜəɚ 

ɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɞɌɖɚ-

Ɏɧɘɔ ɛɜɔ ɖɗɌɝɝɔɣɑɝɖɚɕ ɘɑɞɚɐɔɖɑ Ɏɧɛɚɗəɑəɔɫ 

ȺɀɉȶȾ ɘɔɚɖɌɜɐɌ, Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɌəɏɔɚɏɜɌɠɔ-

ɣɑɝɖɔ ɓəɌɣɔɘɧɡ (ɝɟɒɑəɔɑ ɛɜɚɝɎɑɞɌ Ó70%) ɝɞɑ-

əɚɓɚɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɎɛɑɜɎɧɑ ɐɌəɧ 

ɚɛɔɝɌəɔɑ ɔ ɖɗɔəɔɣɑɝɖɌɫ ɌɛɜɚɍɌɢɔɫ ɘɑɞɚɐɔɖɔ 

ɟɝɞɜɌəɑəɔɫ ɌɜɞɑɠɌɖɞɚɎ ɐɎɔɒɑəɔɫ ɝɑɜɐɢɌ ɛɜɔ 

Ɏɧɛɚɗəɑəɔɔ ȻȽȸ. Ȼɜɔɘɑəɑəɔɑ ɐɌəəɚɕ ɘɑɞɚɐɔ-

ɖɔ ɛɚɓɎɚɗɫɑɞ ɝɚɖɜɌɞɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɗɚɒəɚɛɚɗɚ-

ɒɔɞɑɗɨəɧɡ ɔ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ 

ȻȽȸ ɔ ɍɚɗɑɑ ɣɑɞɖɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɏɑɘɚɐɔəɌ-

ɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɝɞɑəɚɓɧ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȮɧɫɎɔɞɨ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɐɌəəɧɘɔ ɖɗɔəɔɣɑɝɖɚɏɚ 

ɚɝɘɚɞɜɌ ɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ ɝ 

Ȭȯ ɔ ɖɚɏəɔɞɔɎəɧɘ ɐɑɠɔɢɔɞɚɘ.   

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 196 ɛɌɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 

65 ɗɑɞ ɐɚ 99 ɗɑɞ ɝ əɌɗɔɣɔɑɘ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ, əɚ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɏɑɘɚɐɔəɌɘɔ-

ɣɑɝɖɔ ɓəɌɣɔɘɚɏɚ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɍɜɌɡɔɚɢɑɠɌɗɨəɚɏɚ ɍɌɝɝɑɕəɌ. ȻɌɢɔɑəɞɧ ɛɚ ɎɚɓɜɌɝɞɟ 

ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɣɑɞɧɜɑ ɏɜɟɛɛɧ: Ɏ 1 ɏɜɟɛɛɟ Ɏɚɤɗɔ ɛɌɢɔɑəɞɧ Ɏ ɎɚɓɜɌɝɞɑ 90-99 ɗɑɞ, Ɏɚ 

2 ɏɜɟɛɛɟ ð ɛɌɢɔɑəɞɧ 85-89 ɗɑɞ, Ɏ ɞɜɑɞɨɪ ð 75-84 ɗɑɞ, Ɏ ɣɑɞɎɑɜɞɟɪ ð 65-74 ɗɑɞ. Ȯɝɑ ɛɌɢɔ-

ɑəɞɧ ɛɜɚɤɗɔ əɑɕɜɚɛɝɔɡɚɗɚɏɔɣɑɝɖɚɑ ɞɑɝɞɔɜɚɎɌəɔɑ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɖɚɏəɔɞɔɎəɧɡ əɌɜɟ-

ɤɑəɔɕ, ɛɜɚɎɚɐɔɘɚɏɚ ɏɑɜɔɌɞɜɚɘ. Ȯɝɑɘ Ɏɖɗɪɣɑəəɧɘ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚ-

ɐɔɗɚɝɨ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɛɜɔɍɚɜɑ AplioÊ 500 

ɖɚɘɛɌəɔɔ Toshiba . ȴɝɝɗɑɐɚɎɌəɔɑ ɝɞɜɟɖɞɟɜ ɘɚɓɏɌ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɘ 

ɞɚɘɚɏɜɌɠɑ GE Signa  Infinity  HD  1,5 T. 

ȼɑɓɟɗɨɞɌɞɧ. ȴɓɘɑəɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ ɢɑɜɑɍɜɌɗɨəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ ɘɚɒɑɞ ɍɧɞɨ 

ɚɍɟɝɗɚɎɗɑəɚ əɑ ɞɚɗɨɖɚ əɌɗɔɣɔɑɘ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɚɏɚ ɝɞɑəɚɓɌ, əɚ ɔ ɏɑɘɚɐɔəɌ-

ɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɔɓɎɔɞɚɝɞɫɘɔ ȸȬȯ, ɜɌɓɎɔɎɌɪɥɔɘɔɝɫ əɌ ɠɚəɑ ɐɗɔɞɑɗɨəɚ ɞɑɖɟɥɑɕ 

ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ. ȼɑɓɟɗɨɞɌɞɧ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɜɌɢɔ-

ɚəɌɗɨəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɖɚɘɛɗɑɖɝəɚɏɚ ɛɜɔɘɑəɑəɔɫ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, ɞɌɖɔɡ ɖɌɖ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɚɝɟɐɚɎ ɍɜɌɡɔɚɢɑɠɌɗɨəɚɏɚ ɍɌɝɝɑɕ-

əɌ ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝɞɜɟɖɞɟɜ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȮɧɎɚɐɧ. ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɐɑɠɚɜɘɌɢɔɔ ȺȽȬ ɔ ȮȽȬ, ɜɌɓɎɔɎɌɪɥɔɑɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɐɗɔɞɑɗɨəɚ əɑɖɚɜɜɑɖɞɔɜɟɑɘɚɕ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɚəɔɔ, ɘɚɒəɚ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɖɌɖ 

ɚɐɔə ɔɓ Ɏɚɓɘɚɒəɧɡ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɡ ɘɑɡɌəɔɓɘɚɎ ɜɌɓɎɔɞɔɫ ɖɚɏəɔɞɔɎəɚɏɚ ɐɑɠɔɢɔɞɌ. 

ȶɚɘɛɗɑɖɝəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɑɞɚɐɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɍɜɞɑɜɔɕ ɖɌɜɚɞɔɐəɚɏɚ 

ɍɌɝɝɑɕəɌ ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚɓɎɚɗɫɑɞ ɜɑɏɔɝɞɜɔɜɚ-

ɎɌɞɨ ɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɝɛɑɢɔɠɔɣɑɝɖɔɑ ɐɗɫ ɖɌɒɐɚɏɚ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɞɞɑɜəɧ 

ɟ ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ ɝ ɛɜɑɐɐɑɘɑəɞəɧɘɔ ɝɚɝɞɚɫəɔɫɘɔ ɔ ɐɑɘɑəɢɔɑɕ 

ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɐɜɟɏɔɡ ɛɜɔɣɔə ɖɚɏəɔɞɔɎəɚɏɚ ɝəɔɒɑəɔɫ. ȹɑɚɍɡɚɐɔɘɚɝɞɨ ɜɌəəɑɏɚ ɎɧɫɎ-

ɗɑəɔɫ ɛɜɔɣɔə ɖɚɏəɔɞɔɎəɚɏɚ ɝəɔɒɑəɔɫ ɚɍɟɝɗɚɎɗɑəɌ əɑɚɍɡɚɐɔɘɚɝɞɨɪ ɔ ɎɌɒəɚɝɞɨɪ ɝɎɚɑ-

Ɏɜɑɘɑəəɚɏɚ əɌɣɌɗɌ ɗɑɣɑəɔɫ ɐɌəəɧɡ ɝɚɝɞɚɫəɔɕ.  
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DATA EVALUATION COMPARISON OF CLINICAL ULTRASOUND EXAMINATION 

AND MAGNETIC RESONANCE IMAGING RESULTS AMONG OLDER AGE GROUP 

PATIENTS WITH ARTERIAL HYPERTENSION 

 

Zubarev A.R. 1, Krivosheeva N.V. 2,  Rychkova I.V .1, .Tarasenko T.D.3, Lazebny V.V. 3  
 

urpose.  To identify parallels between the clinical examination data and the data of 

magnetic resonance imaging and ultrasound examination among the older age 

group patients with arterial hypertension (AH) and cognitive deficits.   

Materials and methods.  The study included 196 patients, aged from 65 to 99 years 

with the art erial hypertension, but with no evidence of hemodynamically significant stenosis 

of the brachiocephalic system. Patients were divided into four groups: one group included 

patients aged 90 -99 years, the second group included patients aged 85 -89 years, in th e 

third group there were 75 -84 years old patients, and the fourth one - 65-74 years old p a-

tients. All patients underwent neuropsychological testing to detect cognitive impairment by 

the geriatrician. Brachiocephalic arteries of patients were examined on th e ultrasonic device 

Aplio Ê 500 by Toshiba. The study of brain structures was carried out using the magnetic 

resonance scanner GE Signa Infinity HD 1.5T.    

Results.  Changes in the parameters of cerebral hemodynamics may be due not only 

to the presence of hemodynamically significant stenosis, but also to hemodynamically signi f-

icant tortuosity of MAH, that develop within long -term arterial hypertension. The results of 

this study indicated the rationality of using a comprehensive application of instrumental 

research methods, such as ultrasound examination of brachiocephalic vessels and magnetic 

resonance imaging of brain structures.     

Conclusions.  Pathological deformations of ȽȽȬ and IC Ƚ, which develop as a result of 

long -term non -correctable arterial hypert ension, can be considered as one of the possible 

pathogenic mechanisms of cognitive deficits development. Complex use of ultrasound exa m-

ination of carotid arteries and magnetic resonance imaging of the brain allows one to regi s-

ter and differentiate pattern s specific for each method of study among older age group p a-

tients with predementia and dementia state to exclude other causes of cognitive decline. The 

need for early detection of the cognitive decline causes is provoked by the necessity and i m-

portance of  timely treatment of these conditions.   

 

Keywords: senior age group, arterial hypertension, cognitive impairment, ultrasound 

examination, magnetic resonance imaging.   
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ɝɎɫɓɔ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɛɜɚɐɚɗɒɔɞɑɗɨəɚ-

ɝɞɔ ɒɔɓəɔ ɛɜɚɍɗɑɘɌ ɡɜɚəɔɣɑɝɖɔɡ ɛɜɚ-

ɏɜɑɝɝɔɜɟɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɘɚɓɏɌ Ɏɧ-

ɐɎɔɏɌɑɞɝɫ əɌ ɚɐəɚ ɔɓ ɛɑɜɎɧɡ ɘɑɝɞ ɛɚɣɞɔ Ɏɚ Ɏɝɑɡ 

ɩɖɚəɚɘɔɣɑɝɖɔ ɜɌɓɎɔɞɧɡ ɝɞɜɌəɌɡ. ȮɝɗɑɐɝɞɎɔɑ 

ɩɞɚɏɚ ɛɜɚɍɗɑɘɌ ɐɑɘɑəɢɔɔ ɛɚɓɐəɑɏɚ ɎɚɓɜɌɝɞɌ ɫɎ-

ɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɚɝəɚɎəɧɡ Ɏ ɝɚɎɜɑɘɑəəɚɕ ɏɑɜɚə-

ɞɚɗɚɏɔɔ, ɝɚɢɔɌɗɨəɌɫ ɔ ɩɖɚəɚɘɔɣɑɝɖɌɫ ɓəɌɣɔ-

ɘɚɝɞɨ ɖɚɞɚɜɚɕ ɚɍɟɝɗɚɎɗɑəɌ ɑɑ ɐɗɔɞɑɗɨəɧɘ ɞɑɣɑ-

əɔɑɘ.  

 ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɜɌɓɎɔɞɔɪ ɖɚɏəɔɞɔɎəɧɡ 

əɌɜɟɤɑəɔɕ Ɏ ɐɌəəɚɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ ɛɜɑɐ-

ɤɑɝɞɎɟɑɞ əɑɐɚɝɞɌɞɚɣəɚ ɖɚəɞɜɚɗɔɜɟɑɘɌɫ Ɍɜɞɑ-

ɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɚəɔɫ, ɘɑɞɌɍɚɗɔɣɑɝɖɔɑ əɌɜɟɤɑ-

əɔɫ (ɛɚɖɌɓɌɞɑɗɔ ɟɏɗɑɎɚɐəɚɏɚ ɔ ɗɔɛɔɐəɚɏɚ ɚɍɘɑ-

əɌ), ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ 

ɝɚɝɟɐɚɎ ɍɜɌɡɔɚɢɑɠɌɗɨəɚɏɚ ɍɌɝɝɑɕəɌ.  

 ȹɑɖɚəɞɜɚɗɔɜɟɑɘɌɫ Ȭȯ ɛɜɔɎɚɐɔɞ ɖ ɔɓɘɑ-

əɑəɔɫɘ Ɏ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɑ, Ɏ ɣɌɝɞəɚɝɞɔ ɖ ɜɌɓ-

Ɏɔɞɔɪ ɘɑɘɍɜɌəɚɛɌɞɔɔ. ȸɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ, 

ɣɞɚ ɛɜɔ ɐɗɔɞɑɗɨəɚɘ ɞɑɣɑəɔɔ ȯȭ ɔɝɞɚɥɌɪɞɝɫ 

ɖɚɘɛɑəɝɌɞɚɜəɧɑ ɘɑɡɌəɔɓɘɧ. ɀɚɜɘɔɜɟɪɞɝɫ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɎɔɞɚɝɞɔ.  Ƚɚɝɟɐɔɝɞɧɕ ɩəɐɚɞɑ-

ɗɔɕ ɛɚɝɞɑɛɑəəɚ ɝəɔɒɌɑɞ ɝɛɚɝɚɍəɚɝɞɨ ɝɔəɞɑɓɔ-

ɜɚɎɌɞɨ Ɍɏɑəɞɧ ɝ ɌəɞɔɖɚɌɏɟɗɫəɞəɧɘ ɩɠɠɑɖɞɚɘ 

(ȬȾ- III, ɞɖɌəɑɎɚɕ ɌɖɞɔɎɌɞɚɜ ɛɗɌɓɘɔəɚɏɑəɌ (ȾȬȻ 
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ɔ ɐɜ.), ɞ.ɑ. ɜɌɓɎɔɎɌɑɞɝɫ ɑɏɚ ɐɔɝɠɟəɖɢɔɫ. Ȯɝɗɑɐ-

ɝɞɎɔɑ ɜɌɓɎɔɞɔɫ ɐɔɝɍɌɗɌəɝɌ ɘɑɒɐɟ ɛɜɚɐɟɖɢɔɑɕ 

ɔ ɟɜɚɎəɑɘ ɝɑɖɜɑɢɔɔ ɌɖɞɔɎɌɞɚɜɚɎ ɔ ɔəɏɔɍɔɞɚ-

ɜɚɎ ɠɔɍɜɔəɚɗɔɓɌ ɝɟɥɑɝɞɎɑəəɚ ɔɓɘɑəɫɑɞɝɫ ɜɑɏɟ-

ɗɫɞɚɜəɚɑ Ɏɗɔɫəɔɑ əɌ ɚɐɔə ɔɓ əɌɔɍɚɗɑɑ ɎɌɒəɧɡ 

ɛɜɚɞɔɎɚɝɎɑɜɞɧɎɌɪɥɔɡ ɘɑɡɌəɔɓɘɚɎ ɖɜɚɎɔ ð 

ɠɔɍɜɔəɚɗɔɓ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ 

ɔɓɘɑəɑəɔɫ ɝɌɘɚɕ ɝɞɑəɖɔ [1]. Ȯɝɑ ɩɞɚ ɓəɌɣɔɞɑɗɨ-

əɚ ɛɚɎɧɤɌɑɞ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔə-

ɝɟɗɨɞɌ. 

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔ-

ɛɑɜɞɚəɔɑɕ ɝɞɜɌɐɌɑɞ ɍɚɗɑɑ 50% ɛɚɒɔɗɧɡ ɛɌɢɔ-

ɑəɞɚɎ. ȶɜɟɛəɧɑ ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ (MRFIT, ɀɜɑɕɘɔəɏɑɘɝɖɚɑ) ɛɚɖɌɓɌɗɔ, ɣɞɚ 

ɛɚɎɧɤɑəəɚɑ ɌɜɞɑɜɔɌɗɨəɚɑ ɐɌɎɗɑəɔɑ (ȬȰ) ɫɎɗɫ-

ɑɞɝɫ ɝɔɗɨəɧɘ ɛɚɝɞɚɫəəɧɘ ɔ əɑɓɌɎɔɝɔɘɧɘ ɠɌɖ-

ɞɚɜɚɘ ɜɔɝɖɌ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɖɌɞɌɝɞɜɚɠ. 

ȱɥɑ ɚɐəɚɕ ɎɌɒəɚɕ ɚɝɚɍɑəəɚɝɞɨɪ ɛɌɞɚɏɑəɑɓɌ Ȭȯ 

ɟ ɛɌɢɔɑəɞɚɎ ɛɚɒɔɗɚɏɚ ɎɚɓɜɌɝɞɌ ɫɎɗɫɑɞɝɫ ɠɚɜ-

ɘɔɜɚɎɌəɔɑ ɏɔɛɑɜɖɔəɑɞɔɣɑɝɖɚɏɚ ɞɔɛɌ ɖɜɚɎɚɚɍ-

ɜɌɥɑəɔɫ [2].  

 Ȯ ɟɝɗɚɎɔɫɡ ɝɞɌɜɑɪɥɑɏɚ ɚɜɏɌəɔɓɘɌ ɟɝɔ-

ɗɔɎɌɑɞɝɫ ɜɚɗɨ ɛɜɑɝɝɚɜəɧɡ ɌɏɑəɞɚɎ, ɛɚɎɧɤɌɑɞɝɫ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɖ ɛɜɑɝɝɚɜəɧɘ ɝɞɔɘɟɗɌɘ, ɟɎɑ-

ɗɔɣɔɎɌɑɞɝɫ əɌɖɚɛɗɑəɔɑ Ɏ ɘɔɚɢɔɞɌɡ ɝɞɑəɖɔ ɜɑ-

ɓɔɝɞɔɎəɧɡ ɝɚɝɟɐɚɎ əɌɞɜɔɫ ɔ ɖɌɗɨɢɔɫ, ɣɑɘ ɔ 

ɚɍɦɫɝəɫɑɞɝɫ əɑɌɐɑɖɎɌɞəɚ Ɏɧɝɚɖɚɑ ɛɚ ɚɞəɚɤɑ-

əɔɪ ɖ ɝɑɜɐɑɣəɚɘɟ Ɏɧɍɜɚɝɟ ɛɑɜɔɠɑɜɔɣɑɝɖɚɑ ɝɚ-

ɝɟɐɔɝɞɚɑ ɝɚɛɜɚɞɔɎɗɑəɔɑ.  

ȾɌɖɌɫ ɠɚɜɘɌ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ 

ɜɌɝɢɑəɔɎɌɑɞɝɫ ɖɌɖ ɔɓɚɗɔɜɚɎɌəəɌɫ ɝɔɝɞɚɗɔɣɑ-

ɝɖɌɫ ɏɔɛɑɜɞɚəɔɫ. Ȼɚ ɐɌəəɧɘ ɔɝɝɗɑɐɚɎɌəɔɕ ȷɌ-

ɓɑɍəɔɖɌ ȷ.ȭ. ɜɌɓɎɔɞɔɑ ɞɌɖɚɏɚ ɝɚɝɞɚɫəɔɫ ɝɎɫɓɌ-

əɚ ɝ ɌɖɞɔɎɔɓɌɢɔɑɕ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɛɜɚ-

ɢɑɝɝɚɎ Ɏ ɛɚɒɔɗɚɘ ɎɚɓɜɌɝɞɑ, ɛɜɔ ɩɞɚɘ ɐɑɘɑəɢɔɫ 

ɣɌɝɞɚ ɜɑɏɔɝɞɜɔɜɟɑɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɔ ɍɑɓ əɌɗɔ-

ɣɔɫ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɚɏɚ ɝɞɑəɚɓɔɜɚɎɌ-

əɔɫ [3, 4]. 

ɀɌɖɞ əɌɗɔɣɔɫ ɝɔəɐɜɚɘɌ ɐɑɘɑəɢɔɔ ɟɝɞɌ-

əɌɎɗɔɎɌɑɞɝɫ ɛɜɔ ɛɝɔɡɔɌɞɜɔɣɑɝɖɚɘ ɚɍɝɗɑɐɚɎɌ-

əɔɔ. Ȯ ɐɌɗɨəɑɕɤɑɘ ɟɞɚɣəɫɑɞɝɫ əɚɓɚɗɚɏɔɣɑɝɖɌɫ 

ɛɜɔɜɚɐɌ ɐɑɘɑəɢɔɔ. ȻɜɚɎɚɐɔɞɝɫ ɐɔɠɠɑɜɑəɢɔ-

ɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɘɑɒɐɟ ɍɚɗɑɓəɨɪ Ȭɗɨɢɏɑɕ-

ɘɑɜɌ ɔ ɝəɔɒɑəɔɑɘ ɛɌɘɫɞɔ, ɝɎɫɓɌəəɧɘ ɝ Ɏɚɓ-

ɜɌɝɞɚɘ, ɛɑɜɎɔɣəɧɘ əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɧɘ ɛɜɚ-

ɢɑɝɝɚɘ ɔəɚɏɚ ɏɑəɑɓɌ (ɍɚɗɑɓəɨ ȻɌɜɖɔəɝɚəɌ, ɐɑ-

ɘɑəɢɔɑɕ ɝ ɞɑɗɨɢɌɘɔ ȷɑɎɔ, ɍɚɗɑɓəɨɪ ȻɔɖɌ ɔ 

ɐɜɟɏɔɘɔ, ɍɚɗɑɑ ɜɑɐɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ).   

ȹɑɚɍɡɚɐɔɘɚ ɔɝɖɗɪɣɔɞɨ Ɏɑɜɚɫɞəɚɝɞɨ ɞɚɏɚ, 

ɣɞɚ əɌɜɟɤɑəɔɑ ɛɌɘɫɞɔ ɫɎɗɫɑɞɝɫ Ɏɞɚɜɔɣəɧɘ ɛɚ 

ɚɞəɚɤɑəɔɪ ɖ ɚɝəɚɎəɚɘɟ ɓɌɍɚɗɑɎɌəɔɪ, əɌɛɜɔ-

ɘɑɜ, ɢɑɜɑɍɜɌɗɨəɚɘɟ ɝɚɝɟɐɔɝɞɚɘɟ ɓɌɍɚɗɑɎɌəɔɪ, 

ɢɑɜɑɍɜɌɗɨəɚɘɟ ɔ ɎəɑɢɑɜɑɍɜɌɗɨəɚɘɟ ɚəɖɚɗɚɏɔ-

ɣɑɝɖɚɘɟ ɛɜɚɢɑɝɝɟ, ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɑ, 

ɘɑɞɌɍɚɗɔɣɑɝɖɚ-ɞɚɖɝɔɣɑɝɖɚɘɟ əɌɜɟɤɑəɔɪ [5]. 

ȮɧɜɌɒɑəəɚɝɞɨ ɖɚɏəɔɞɔɎəɧɡ əɌɜɟɤɑəɔɕ ɛɜɔ 

ɐɑɘɑəɢɔɔ ɓɌɎɔɝɔɞ ɚɞ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɔ ɗɚ-

ɖɌɗɔɓɌɢɔɔ ɗɌɖɟəɌɜəɧɡ ɔəɠɌɜɖɞɚɎ ɔ ɝɞɑɛɑəɔ 

ɜɌɝɤɔɜɑəɔɫ ɍɚɖɚɎɧɡ ɒɑɗɟɐɚɣɖɚɎ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ, Ɍ əɑ ɞɚɗɨɖɚ ɚɞ ɛɚɜɌɒɑəɔɫ ɝɚɍɝɞɎɑəəɚ ɖɚ-

ɜɧ ɛɚɗɟɤɌɜɔɕ [6, 7]. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɛɜɔ ɎɧɫɎ-

ɗɑəɔɔ ɛɜɔɓəɌɖɚɎ ɖɚɏəɔɞɔɎəɧɡ əɌɜɟɤɑəɔɕ ɛɌ-

ɢɔɑəɞɌɘ ɚɍɫɓɌɞɑɗɨəɚ ɛɜɚɎɚɐɫɞɝɫ ɝɚɘɌɞɔɣɑɝɖɚɑ, 

əɑɎɜɚɗɚɏɔɣɑɝɖɚɑ, ɗɌɍɚɜɌɞɚɜəɚɑ ɔ ɔəɝɞɜɟɘɑə-

ɞɌɗɨəɚɑ ɚɍɝɗɑɐɚɎɌəɔɫ, ɖ ɖɚɞɚɜɧɘ ɚɞəɚɝɔɞɝɫ 

ɢɎɑɞəɚɑ ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ, ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ).  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 128 ɛɌɢɔɑəɞɚɎ 

Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 65 ɗɑɞ ɐɚ 99 ɗɑɞ ɝ əɌɗɔɣɔɑɘ Ɍɜɞɑ-

ɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ, əɚ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɏɑɘɚ-

ɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɚɏɚ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɍɜɌɡɔ-

ɚɢɑɠɌɗɨəɚɏɚ ɍɌɝɝɑɕəɌ. ȻɜɑɚɍɗɌɐɌɗɔ ɍɚɗɨəɧɑ ɝɚ 

ȣȣ ɔ ȣȣȣ ɝɞɌɐɔɫɘɔ Ȱɉ. ȻɌɢɔɑəɞɧ ɛɚ ɎɚɓɜɌɝɞɟ ɍɧ-

ɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɣɑɞɧɜɑ ɏɜɟɛɛɧ: Ɏ 1 ɏɜɟɛɛɟ Ɏɚ-

ɤɗɔ ɛɌɢɔɑəɞɧ Ɏ ɎɚɓɜɌɝɞɑ 90-99 ɗɑɞ, Ɏɚ 2 ɏɜɟɛɛɟ 

ð ɛɌɢɔɑəɞɧ 85-89 ɗɑɞ, Ɏ ɞɜɑɞɨɪ ð 75 -84 ɗɑɞ, Ɏ 

ɣɑɞɎɑɜɞɟɪ ð 65-74 ɗɑɞ. Ȯɝɑ ɛɌɢɔɑəɞɧ ɛɜɚɤɗɔ 

ɞɑɝɞɔɜɚɎɌəɔɑ ɝ ɚɢɑəɖɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ 

ɝɞɌɜɣɑɝɖɚɕ Ɍɝɞɑəɔɔ, ɚɝɟɥɑɝɞɎɗɫɪɥɑɕɝɫ əɌ ɚɝ-

əɚɎɑ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɏɚ ɏɑɜɔɌɞɜɔɣɑɝɖɚɏɚ 

ɚɝɘɚɞɜɌ (ȽȯȺ) (comprehensive geriatric 

assessment) [8]. Ȯɖɗɪɣɑəəɧɘ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɚɝɨ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɜɌɡɔɚ-

ɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɛɜɔɍɚɜɑ 

AplioÊ 500 ɖɚɘɛɌəɔɔ Toshiba. ȸɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɞɚɘɚ-

ɏɜɌɠɑ GE Signa Infinity HD 1,5T. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ ɝɗɑɐɟɪɥɔɑ ɩɞɌɛɧ: 

1. ȻɜɚɎɑɐɑəɔɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɝ ɚɢɑəɖɚɕ ɝɚɘɌɞɔɣɑɝɖɚɏɚ ɔ ɖɚɏəɔɞɔɎəɚɏɚ ɝɞɌɞɟ-

ɝɌ, ɛɜɚɎɚɐɔɘɚɏɚ ɎɜɌɣɚɘ-ɏɑɜɔɌɞɜɚɘ. 

2. ȻɜɚɎɑɐɑəɔɑ ɐɟɛɗɑɖɝəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ 

ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɝ ɢɎɑɞɚɎɧɘ ɖɌɜɞɔ-

ɜɚɎɌəɔɑɘ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɢɑ-

əɔɎɌɗɚɝɨ: 

Ɍ) ɝɚɝɞɚɫəɔɑ ɖɚɘɛɗɑɖɝɌ ɔəɞɔɘɌ-ɘɑɐɔɌ,  

ɍ) əɌɗɔɣɔɑ ɔ ɗɚɖɌɗɔɓɌɢɔɫ Ɍɞɑɜɚɝɖɗɑɜɚɞɔ-

ɣɑɝɖɚɕ ɍɗɫɤɖɔ, 

Ɏ) ɜɌɎəɚɘɑɜəɚɝɞɨ ɖɚəɞɟɜɚɎ, ɛɜɚɞɫɒɑə-

əɚɝɞɨ,  

ɏ) ɏɑɘɚɐɔəɌɘɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ, 

ɐ) ɚɛɜɑɐɑɗɑəɔɑ ɩɡɚɏɜɌɠɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɧ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ. 

ɑ) ɚɢɑəɖɌ ɝɖɚɜɚɝɞəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɏɑɘɚ-

ɐɔəɌɘɔɖɔ Ɏ Ɍɜɞɑɜɔɫɡ ɍɜɌɡɔɚɢɑɠɌɗɨəɚɏɚ ɍɌɝ-

ɝɑɕəɌ,  

ɒ) ɚɛɜɑɐɑɗɑəɔɑ ɎɌɜɔɌəɞɚɎ əɑɛɜɫɘɚɗɔəɑɕ-

əɚɝɞɔ ɡɚɐɌ Ɍɜɞɑɜɔɕ ɍɜɌɡɔɚɢɑɠɌɗɨəɚɏɚ ɍɌɝɝɑɕ-

əɌ.  

3. ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

ɛɜɚɎɚɐɔɗɌɝɨ Ɏ ɞɜɑɡ ɎɓɌɔɘəɚ ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɡ 

ɛɗɚɝɖɚɝɞɫɡ, ɔɘɛɟɗɨɝəɧɘɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫ-

ɘɔ Ⱦ2FLAIR, PD, Ⱦ2 ɔ DWI ɍɑɓ ɖɚəɞɜɌɝɞəɚɏɚ 

ɟɝɔɗɑəɔɫ. ȺɢɑəɔɎɌɗɚɝɨ əɌɗɔɣɔɑ: 

- ɓɚə ɗɑɕɖɚɌɜɑɚɓɌ, ɔɡ ɜɌɓɘɑɜɧ, ɖɚɗɔɣɑ-

ɝɞɎɚ, 

- ɑɐɔəɔɣəɧɡ ɔɗɔ ɘəɚɒɑɝɞɎɑəəɧɡ ɗɌɖɟ-

əɌɜəɧɡ ɔəɠɌɜɖɞɚɎ, 
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ȾɌɍɗɔɢɌ ʈ1. ȮɌɜɔɌəɞɧ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ Ɏəɑɣɑɜɑɛəɧɡ ɚɞɐɑɗɚɎ  

ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɛɚ ɎɚɓɜɌɝɞəɧɘ ɏɜɟɛɛɌɘ ɝ ɟɣɑɞɚɘ ɏɑəɐɑɜəɧɡ ɜɌɓɗɔɣɔɕ. 

ɺʘʨʠʘʥʪʳ 

ʧʦʨʘʞʝʥʠʷ 

ɹʎɸ 

ʆʙʱʝʝ 

ʢʦʣ-ʚʦ, 

ʦʙʱʠʡ (%) 

90-99 ʣʝʪ (I) 
(n=28) 

85-89ʣʝʪ (ʇ) 

(n=31) 
75-84 ʣʝʪ (ʐ) 

(n=35) 
65-74 ʣʝʪ (IV)  

 (n=34) 

ʤʫʞ 

11 

ʞʝʥ 

17 

ʤʫʞ 

12 

ʞʝʥ 

19 

ʤʫʞ 

13 

ʞʝʥ 

22 

ʤʫʞ 

10 

ʞʝʥ 

24 

ʀʟʤʝʥʝʥʠʝ 

ʂʀʄ 
23(18,0%) 2 3 2 5 1 4 1 5 

ɸɹ ʜʦ 20% 36(28,1%) 4 6 4 3 4 7 2 6 

ɸɹ 20-50% 69(53,9%) 5 8 6 11 8 12 7 13 
 

 

ȾɌɍɗɔɢɌ ʈ 2. ɃɌɝɞɚɞɌ ɜɑɏɔɝɞɜɌɢɔɔ əɑɛɜɫɘɚɗɔəɑɕəɚɝɞɔ Ɏəɑɣɑɜɑɛəɧɡ ɚɞɐɑɗɚɎ  

ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɛɚ ɎɚɓɜɌɝɞəɧɘ ɏɜɟɛɛɌɘ ɝ ɟɣɑɞɚɘ ɏɑəɐɑɜəɧɡ ɜɌɓɗɔɣɔɕ. 

ʅʝʧʨʷʤʦʣʠ-

ʥʝʡʥʦʩʪʴ 

ʄɸɻ 

ʆʙʱʝʝ 

ʢʦʣ-ʚʦ, 

ʦʙʱʠʡ (%) 

90-99 ʣʝʪ (I) 
(n=28) 

85-89ʣʝʪ (ʇ) 

(n=31) 
75-84 ʣʝʪ (ʐ) 

(n=35) 
65-74 ʣʝʪ (IV)  

(n=34) 

ʤʫʞ 

11 

ʞʝʥ 

17 

ʤʫʞ 

12 

ʞʝʥ 

19 

ʤʫʞ 

13 

ʞʝʥ 

22 

ʤʫʞ 

10 

ʞʝʥ 

24 

ʅʝ ʚʳʷʚʣʝ-

ʥʦ 
19(14,8%) 2 6 1 4 2 1 1 2 

ʆʉɸ 19(14,8%) 6 3 1 2 2 1 1 3 

ɺʉɸ 31(24,3%) 2 3 4 5 4 7 1 5 

ʆʉɸ+ɺʉɸ 59(46,1%) 1 5 6 8 5 13 7 14 
 

 

ȾɌɍɗɔɢɌ ʈ 3.  ɃɌɝɞɚɞɌ ɜɑɏɔɝɞɜɌɢɔɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɔɓɎɔɞɚɝɞɔ Ɏəɑɣɑɜɑɛəɧɡ 

ɚɞɐɑɗɚɎ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ Ɏ III ɔ VI ɏɜɟɛɛɌɡ ɝ ɟɣɑɞɚɘ ɏɑəɐɑɜəɧɡ ɜɌɓɗɔɣɔɕ. 

ɻʝʤʦʜʠʥʘʤʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘʷ ʠʟʚʠʪʦʩʪʴ 

ʆʙʱʝʝ ʢʦʣ-ʚʦ,  

ʦʙɦ ʠʡ (%) 

75-84 ʣʝʪ (ʐ) 
 

65-74 ʣʝʪ (IV) 

ʤʫʞ 

4 

ʞʝʥ 

11 

ʄʫʞ 

7 

ɾʝʥ 

21 

ʆʉɸ 23(53,5%) 3 5 4 11 

ɺʉɸ 13(30,2%) 1 4 2 6 

ʆʉɸ+ɺʉɸ 7(16,3%) 0 2 1 4 
 

-ɞɑɜɜɔɞɚɜɔɌɗɨəɧɡ ɔəɠɌɜɖɞɚɎ ɝ ɚɢɑəɖɚɕ 

ɜɌɓɘɑɜɚɎ ɔ ɠɔɖɝɔɜɚɎɌəɔɑɘ ɍɌɝɝɑɕəɌ ɛɚɜɌɒɑ-

əɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ Ɍɜɞɑɜɔɔ, 

-ɖɔɝɞ Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɍɚɗɨɤɔɡ ɛɚɗɟɤɌ-

ɜɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɛɚɐɖɚɜɖɚɎɧɡ ɫɐɜɌɡ, 

-ɗɚɖɌɗɨəɧɡ ɔ ɐɔɠɠɟɓəɧɡ ɢɑɜɑɍɜɌɗɨəɧɡ 

Ɍɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ. 

4. ȽɚɛɚɝɞɌɎɗɑəɔɑ ɐɌəəɧɡ ɖɗɔəɔɣɑɝɖɚɏɚ 

ɚɍɝɗɑɐɚɎɌəɔɫ ɝ ɐɌəəɧɘɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɔ ɐɌəəɧɘɔ ɘɌɏəɔɞɚɜɑɓɚəɌəɝəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ: 

Ȯɝɑ ɍɚɗɨəɧɑ, Ɏɖɗɪɣɑəəɧɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ, 

ɛɜɚɡɚɐɔɗɔ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɚ ɟɖɌɓɌəəɚɘɟ Ɏɧɤɑ 

ɛɗɌəɟ. ȶɗɔəɔɣɑɝɖɔɕ ɚɝɘɚɞɜ ɎɖɗɪɣɌɗ ɚɛɜɑɐɑɗɑ-

əɔɑ ɚɝəɚɎəɚɏɚ ɔ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɕ: 

ɚɢɑəɔɎɌɗɔɝɨ ɖɌɖ ɠɌɖɞɚɜɧ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɚɏɚ ɜɔɝɖɌ, ɞɌɖ ɔ əɌɗɔɣɔɑ ɏɑɜɔɌɞɜɔɣɑ-

ɝɖɔɡ ɝɔəɐɜɚɘɚɎ, ɚɛɜɑɐɑɗɫɪɥɔɡ ɛɜɚɏəɚɓ ɔ ɖɌ-

ɣɑɝɞɎɚ ɒɔɓəɔ ɛɚɒɔɗɚɏɚ ɣɑɗɚɎɑɖɌ, ɑɏɚ əɑɓɌɎɔ-

ɝɔɘɚɝɞɨ ɔ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ. Ⱥɞɐɑɗɨəɚ 

ɚɢɑəɔɎɌɗɝɫ ɖɚɏəɔɞɔɎəɧɕ ɝɞɌɞɟɝ ɖɌɒɐɚɏɚ ɛɌɢɔ-

ɑəɞɌ ɎɜɌɣɚɘ ɏɑɜɔɌɞɜɚɘ. 

Ȼɜɔɘɑəɑəɔɑ ɘɑɞɚɐɌ ɐɟɛɗɑɖɝəɚɏɚ ɝɖɌəɔɜɚ-

ɎɌəɔɫ ɝ ɢɎɑɞɚɎɧɘ ɖɌɜɞɔɜɚɎɌəɔɑɘ ɛɚɓɎɚɗɫɗɚ 

ɎɧɫɎɔɞɨ ɖɌɖ əɌɣɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ Ɏɔɐɑ ɔɓ-

ɘɑəɑəɔɫ ȶȴȸ, ɞɌɖ ɔ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌɞɨ əɌɗɔɣɔɑ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ, ɛɜɑɐɛɚɗɚɒɔɞɨ ɔɡ  
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ɡɌɜɌɖɞɑɜ ɔ ɩɡɚɝɞɜɟɖɞɟɜɟ, ɚɛɜɑɐɑɗɔɞɨ ɏɑɘɚɐɔ-

əɌɘɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ, ɣɞɚ ɫɎɗɫɗɚɝɨ ɖɜɔɞɑɜɔ-

ɑɘ Ɏɖɗɪɣɑəɔɫ ɔɗɔ ɔɝɖɗɪɣɑəɔɫ Ɏ ɔɝɝɗɑɐɚɎɌɞɑɗɨ-

ɝɖɟɪ ɏɜɟɛɛɟ. ȹɌɗɔɣɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɎɔɞɚ-

ɝɞɑɕ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɜɌɝɢɑəɔɎɌɗɔ, ɟɣɔɞɧɎɌɫ 

ɎɚɓɜɌɝɞ ɔ əɌɗɔɣɔɑ ɏɔɛɑɜɞɚəɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ 

ɖɌɖ ɛɜɚɫɎɗɑəɔɑ ɏɔɛɑɜɞɚəɔɣɑɝɖɚɕ ɘɌɖɜɚɌəɏɔɚ-

ɛɌɞɔɔ. Ȼɜɔ ɜɑɏɔɝɞɜɌɢɔɔ əɑɛɜɫɘɚɗɔəɑɕəɚɝɞɔ 

ɡɚɐɌ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɚɢɑəɔɎɌɗɔ ɏɑɘɚɐɔəɌɘɔɣɑ-

ɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ ɔɓɎɔɞɚɝɞɑɕ ɚɍɥɑɕ ɔ Ɏəɟɞɜɑə-

əɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ. Ȯɝɑ ɐɌəəɧɑ ɜɑɏɔɝɞɜɔɜɚɎɌ-

ɗɔɝɨ ɔ Ɏəɚɝɔɗɔɝɨ Ɏ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɏɜɌɠɧ 

ɚɢɑəɚɣəɚɕ ɞɌɍɗɔɢɧ. 

Ⱦɑɛɑɜɨ ɐɗɫ ɛɚɗəɚɏɚ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɝɔɞɟɌ-

ɢɔɔ, ɜɌɝɝɘɚɞɜɔɘ ɛɜɔɘɑɜɧ ɩɡɚɏɜɌɠɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɧ ɜɌɓɗɔɣəɧɡ ɛɚ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɓəɌ-

ɣɔɘɚɝɞɔ ɔ ɩɡɚɝɞɜɟɖɞɟɜɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ 

ɍɗɫɤɑɖ (ȬȽȭ), ɜɑɏɔɝɞɜɔɜɟɑɘɧɡ əɌɘɔ Ɏ ɛɜɚɢɑɝɝɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɏɑɜɚəɞɚɗɚɏɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ. 

ȻɜɑɐɝɞɌɎɗɑəəɧɑ ɎɌɜɔɌəɞɧ ɏɑɘɚɐɔəɌɘɔɣɑ-

ɝɖɔɡ ɓəɌɣɔɘɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɎɔɞɚɝɞɑɕ, ɜɑ-

ɏɔɝɞɜɔɜɟɑɘɧɑ əɌɘɔ ɟ ɛɌɢɔɑəɞɚɎ, Ɏɖɗɪɣɑəəɧɡ Ɏ 

ɏɜɟɛɛɟ, Ɏɗɔɫɗɔ əɌ ɖɜɚɎɚɝəɌɍɒɑəɔɑ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ. ȻɜɚɫɎɗɫɗɚɝɨ ɩɞɚ ɜɌɓɎɔɞɔɑɘ ɔ ɛɜɚɏɜɑɝɝɔ-

ɜɚɎɌəɔɑɘ ɐɔɝɢɔɜɖɟɗɫɞɚɜəɚɕ ɩəɢɑɠɌɗɚɛɌɞɔɔ. 

ȼɌɓɎɔɞɔɑ Ȱɉ ɚɍɟɝɗɚɎɗɑəɚ ɝəɔɒɑəɔɑɘ ɖɜɚɎɚɞɚɖɌ 

Ɏ ɩɖɝɞɜɌɢɑɜɑɍɜɌɗɨəɧɡ ɔ ɔəɞɜɌɢɑɜɑɍɜɌɗɨəɧɡ 

ɝɚɝɟɐɌɡ, ɣɞɚ ɛɜɚɫɎɗɫɑɞɝɫ ɔɓɘɑəɑəɔɑɘ Ɏ ɝɞɜɟɖ-

ɞɟɜɌɡ ɘɚɓɏɌ, ɎɧɫɎɗɫɑɘɧɡ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ.  

Ⱥɍɝɟɒɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ. ȸɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ    ɞɚɘɚɏɜɌɠɔɫ   (ȸȼȾ)    ɏɚɗɚɎəɚɏɚ     

ɘɚɓɏɌ     ɛɜɚɎɑɐɑəɌ 28 ɛɌɢɔɑəɞɌɘ I ɏɜɟɛɛɧ, 31 

ɛɌɢɔɑəɞɟ II ɏɜɟɛɛɧ, 35 ɛɌɢɔɑəɞɌɘ III ɏɜɟɛɛɧ ɔ 

34 ɛɌɢɔɑəɞɌɘ IV ɏɜɟɛɛɧ. 

ȻɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌɘɔ əɌ 5 ɛɚɐ-

ɏɜɟɛɛ ɛɚ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɛɜɚɫɎɗɑəɔɕ 

ɩəɢɑɠɌɗɚɛɌɞɔɔ ɔɗɔ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑɘɔɔ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ (Ɂȴȯȸ): IɌ ñ ɍɑɓ Ɂȴȯȸ, Iɍ ñ 

Ɂȴȯȸ I ɝɞɑɛɑəɔ, IɎ ñ Ɂȴȯȸ II ɝɞɑɛɑəɔ, Iɏ ñ 

Ɂȴȯȸ III ɝɞɑɛɑəɔ, Iɐ ñ Ɂȴȯȸ II ɔɗɔ III ɝɞɑɛɑəɔ ɝ 

ɖɚɏəɔɞɔɎəɧɘɔ əɌɜɟɤɑəɔɫɘɔ (ȶȹ) (ɞɌɍɗ. 4). 

ȶɜɔɞɑɜɔɫɘɔ ɐɗɫ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ ɫɎɗɫɗɔɝɨ  

 

ȼɔɝ. 1 Ɍ (Fig. 1 a) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 c ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

ȼɔɝ. 1.   ȿȳȴ. 

ȯɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ S-ɚɍɜɌɓəɌɫ ɔɓɎɔɞɚɝɞɨ ȺȽȬ: Ɍ ð Ȯ-ɜɑɒɔɘ, ɍ ð ɜɑɒɔɘ ɂȰȶ, Ɏ,ɏ ð ɝɛɑɖɞɜɚɏɜɌɘɘɌ 

ɖɜɚɎɚɞɚɖɌ Ɏ ɜɌɓəɧɡ ɖɚɗɑəɌɡ ɔɓɎɔɞɚɝɞɔ.   

Fig. 1.   Sonograms.  

Hemodynamically significant S -shaped tortuosity of the CCA: a -B-mode, b - CDI -regime, c - spectrogram of blood 
flow in different tortuosity knees.   
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ɒɌɗɚɍɧ ɛɌɢɔɑəɞɌ, ɌəɌɘəɑɝɞɔɣɑɝɖɔɑ ɐɌəəɧɑ, 

ɐɌəəɧɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɝɘɚɞɜɌ, əɑɕɜɚɛɝɔɡɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɞɑɝɞɔɜɚɎɌəɔɫ ɔ ɝɛɑɢɔɠɔɣɑɝɖɔɑ ɛɌɞ-

ɞɑɜəɧ, ɚɍəɌɜɟɒɔɎɌɑɘɧɑ ɛɜɔ əɑɕɜɚɎɔɓɟɌɗɔɓɌ-

ɢɔɔ. 

ȺɝəɚɎɌəɔɑɘ ɐɗɫ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ Ȱɉ 

ɫɎɗɫɗɔɝɨ ɛɚɐɞɎɑɜɒɐɑəəɧɕ (ɖɗɔəɔɣɑɝɖɔ, ɌəɌɘ-

əɑɝɞɔɣɑɝɖɔ, ɔəɝɞɜɟɘɑəɞɌɗɨəɚ) ɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɔɕ ɝɟɍɝɞɜɌɞ ɓɌɍɚɗɑɎɌəɔɫ (ɗɑɕɖɚɌɜɑɚɓ, ɗɌɖɟ-

əɌɜəɧɑ ɚɣɌɏɔ) ɔ ɝɛɑɢɔɠɔɖɌ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚ-

ɫɎɗɑəɔɕ. 

Ȯɚ Ɏɝɑɡ 5 ɛɚɐɏɜɟɛɛɌɡ ɍɧɗɚ ɛɜɚɌəɌɗɔɓɔɜɚ-

ɎɌəɚ əɌɗɔɣɔɑ ɗɑɕɖɚɌɜɑɚɓɌ, ɖɔɝɞ, əɌɗɔɣɔɑ ɔɤɑ-

ɘɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɔɡ ɖɚɗɔɣɑɝɞɎɚ, ɜɌɓɘɑɜ ɔ ɜɌɝ-

ɛɚɗɚɒɑəɔɑ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɍɌɝɝɑɕəɌ ɎɌɝɖɟɗɫ-

ɜɔɓɌɢɔɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ. ȼɌɝɝɘɚɞɜɔɘ ɎɌ-

ɜɔɌəɞɧ ɎɧɫɎɗɑəəɚɏɚ əɌɘɔ ɛɚɜɌɒɑəɔɫ ɝɞɜɟɖɞɟɜ 

ɘɚɓɏɌ ɟ ɍɚɗɨəɧɡ ɝ Ȭȯ. 

Ȭȯ ɎɝɞɜɑɣɌɗɌɝɨ ɝ Ɏɧɝɚɖɚɕ ɣɌɝɞɚɞɚɕ Ɏɚ 

Ɏɝɑɡ ɛɚɐɏɜɟɛɛɌɡ, Ɍ Ɏ ɛɚɐɏɜɟɛɛɑ ɝ ɖɚɏəɔɞɔɎəɧ-

ɘɔ əɌɜɟɤɑəɔɫɘɔ ɟ 100,0% ɛɌɢɔɑəɞɚɎ. 

ȹɌɔɘɑəɨɤɌɫ ɣɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ Ȭȯ 

(76,2Ñ6,6%) ɍɧɗɌ Ɏ ɛɚɐɏɜɟɛɛɑ ɝ Ɂȴȯȸ I. ȽɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɚɞɗɔɣɔɫ ɛɚɗɟɣɑəɧ ɛɜɔ 

ɝɜɌɎəɑəɔɔ ɣɌɝɞɚɞɧ ɎɝɞɜɑɣɌɑɘɚɝɞɔ Ȭȯ ɘɑɒɐɟ 

ɏɜɟɛɛɌɘɔ ɝ Ɂȴȯȸ I ɔ Ɂȴȯȸ ɝ ȶȹ (ɜ<0,01), Ɍ 

ɞɌɖɒɑ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɝ Ɂȴȯȸ II ɔ Ɂȴȯȸ ɝ ȶȹ 

(ɜ<0,05). 

Ȼɜɔ ɌəɌɗɔɓɑ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌɘ 

ɟɐɌɗɚɝɨ ɚɛɜɑɐɑɗɔɞɨ, ɣɞɚ ɐɚɝɞɌɞɚɣəɚ ɣɌɝɞɚ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ Ɂȴȯȸ I ɔ Ɂȴȯȸ II ɔɤɑɘɔɣɑɝɖɔɑ ɚɣɌɏɔ 

(Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ, ɗɌɖɟəɌɜəɧɑ ɚɣɌɏɔ) ɚɖɌ-

ɓɧɎɌɗɔɝɨ əɌɡɚɐɖɚɕ (44,4Ñ7,7%) ɔ ɎɝɞɜɑɣɌɗɔɝɨ Ɏ 

əɑɘɧɡ ɓɚəɌɡ, əɑ ɛɜɚɫɎɗɫɫɝɨ ɖɗɔəɔɣɑɝɖɔ. Ȼɚɣɞɔ 

Ɏ ɛɚɗɚɎɔəɑ ɝɗɟɣɌɑɎ (47%) ɔɤɑɘɔɣɑɝɖɔɑ ɚɣɌɏɔ 

(ɗɌɖɟəɧ ɔ ɞɑɜɜɔɞɚɜɔɌɗɨəɧɑ ɔəɠɌɜɖɞɧ) ɗɚɖɌɗɔ-

ɓɚɎɌɗɔɝɨ Ɏ ɛɚɐɖɚɜɖɚɎɧɡ ɓɚəɌɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ  

(Ɏ ɚɝəɚɎəɚɘ  ɓɚəɌ  ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɖɌɜɚ- 

 

ȼɔɝ. 2 Ɍ (Fig. 2 a) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 c ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

ȼɔɝ. 2.   ȿȳȴ. 

ȯɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ Ƚ-ɚɍɜɌɓəɌɫ ɔɓɎɔɞɚɝɞɨ ȮȽȬ ɚɞ ɟɝɞɨɫ: Ɍ ð Ȯ-ɜɑɒɔɘ, ɍ ð ɜɑɒɔɘ ɂȰȶ, Ɏ, ɏ ð ɝɛɑɖɞɜɚ-

ɏɜɌɘɘɌ ɖɜɚɎɚɞɚɖɌ Ɏ ɜɌɓəɧɡ ɖɚɗɑəɌɡ ɔɓɎɔɞɚɝɞɔ. 

Fig. 2.   Sonograms.  

Hemodynamically significant Ƚ -shaped tortuosi ty of the ICA: a -B-mode, b - CDI -regime, c, - spectrogram of blood 
flow in different tortuosity knees.  
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ɞɔɐəɚɏɚ ɍɌɝɝɑɕəɌ), Ɏ 53% ɝɗɟɣɌɑɎ ð Ɏ ɘɚɓɒɑɣɖɑ 

ɔ ɓɌɞɧɗɚɣəɧɡ ɐɚɗɫɡ (ɓɚəɌ ɖɜɚɎɚɝəɌɍɒɑəɔɫ Ɏɑɜ-

ɞɑɍɜɌɗɨəɚ-ɍɌɓɔɗɫɜəɚɏɚ ɍɌɝɝɑɕəɌ). ȴəɠɌɜɖɞɧ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɚɞɑɖɌɗɔ ɟ ɩɞɔɡ ɛɌɢɔɑəɞɚɎ, 

ɖɌɖ ɛɜɌɎɔɗɚ, Ɍɝɔɘɛɞɚɘəɚ ɔɗɔ ɝ əɑɓəɌɣɔɞɑɗɨəɚɕ 

ɚɍɥɑɘɚɓɏɚɎɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ. Ȼɚ əɌɤɔɘ ɐɌə-

əɧɘ ɟ ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑ 84 ɗɑɞ, ɔɘɑɪɥɔɡ ɡɚɞɫ 

ɍɧ ɚɐɔə ɗɌɖɟəɌɜəɧɕ ɔəɠɌɜɖɞ, ɣɌɝɞɚɞɌ Ɏɝɞɜɑ-

ɣɌɑɘɚɝɞɔ Ȭȯ ɍɧɗɌ ɚɞ 76,2Ñ6,6% ɔ Ɏɧɤɑ. 

ȻɌɢɔɑəɞɧ ɍɑɓ Ɂȴȯȸ əɑ ɔɘɑɗɔ ɔɤɑɘɔɣɑ-

ɝɖɔɡ ɚɣɌɏɚɎ əɌ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, əɑɝɘɚɞɜɫ 

əɌ Ɏɧɝɚɖɔɕ ɛɜɚɢɑəɞ ɎɝɞɜɑɣɌɑɘɚɝɞɔ Ȭȯ ð 

95,6Ñ4,4%, ɣɞɚ ɘɚɒəɚ ɚɍɦɫɝəɔɞɨ ɡɚɜɚɤɚ ɜɌɓɎɔ-

ɞɧɘ ɖɚɗɗɌɞɑɜɌɗɨəɧɘ ɖɜɚɎɚɚɍɜɌɥɑəɔɑɘ ɔ ɍɗɌ-

ɏɚɛɜɔɫɞəɧɘ ɞɑɣɑəɔɑɘ Ȭȯ. ȰɌəəɧɡ ɚ ɛɑɜɑəɑɝɑə-

əɧɡ ɚɝɞɜɧɡ əɌɜɟɤɑəɔɫɡ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌ-

ɥɑəɔɫ (Ⱥȹȸȶ) Ɏ ɌəɌɘəɑɓɑ Ɏ ɐɌəəɚɕ ɛɚɐɏɜɟɛɛɑ 

əɑ ɍɧɗɚ, ɗɌɖɟəɌɜəɧɑ ɚɣɌɏɔ əɌ ȸȼȾ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɞɌɖɒɑ ɚɞɝɟɞɝɞɎɚɎɌɗɔ. 

Ȯ ɛɚɐɏɜɟɛɛɑ Iɐ ɝ ȶȹ ɣɌɝɞɚɞɌ ɛɑɜɑəɑɝɑə-

əɧɡ Ⱥȹȸȶ ɝɚɝɞɌɎɗɫɗɌ 10,3Ñ6,5%, ɣɞɚ ɛɚɣɞɔ Ɏ 

ɞɜɔ ɜɌɓɌ ɘɑəɨɤɑ, ɣɑɘ ɛɜɔ Ɂȴȯȸ III (28,6Ñ7,2%). 

Ȯɧɝɚɖɔɕ ɟɜɚɎɑəɨ ɖɚɏəɔɞɔɎəɧɡ əɌɜɟɤɑəɔɕ Ɏ 

ɐɌəəɚɕ ɛɚɐɏɜɟɛɛɑ ɘɧ ɚɍɦɫɝəɫɑɘ ɓəɌɣɔɞɑɗɨəɚ 

ɍɚɗɨɤɑɕ ɐɗɔɞɑɗɨəɚɝɞɨɪ Ȭȯ ɔ ɍɚɗɑɑ ɌɏɜɑɝɝɔɎəɧɘ 

ɞɑɣɑəɔɑɘ, Ɍ ɞɌɖɒɑ ɍɚɗɨɤɑɕ ɎɝɞɜɑɣɌɑɘɚɝɞɨɪ Ɏ 

ɐɌəəɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɘ ɝ ɘɑɜɢɌɞɑɗɨəɚɕ 

Ɍɜɔɞɘɔɑɕ (31,4%), ɣɞɚ əɑ ɛɜɚɞɔɎɚɜɑɣɔɞ ɘəɑəɔɪ 

ɐɜɟɏɔɡ ɌɎɞɚɜɚɎ [9, 10, 11, 12, 13] ɚ ɓəɌɣɔɘɚɘ 

Ɏɗɔɫəɔɔ ɖɌɜɐɔɚɩɘɍɚɗɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑɕ 

ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ əɌ ɜɌɓɎɔɞɔɑ ɖɚɏəɔɞɔɎəɚɏɚ 

ɐɑɠɔɢɔɞɌ Ɏ ɝɚɣɑɞɌəɔɔ ɝ Ȭȯ. 

Ƚɚɝɞɚɫəɔɑ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ ɚɢɑəɔɎɌɗɚɝɨ ɛɚ ɝɗɑɐɟɪɥɔɘ ɚɝəɚɎəɧɘ ɖɜɔɞɑ-

ɜɔɫɘ: əɌɗɔɣɔɑ ɔ ɎɧɜɌɒɑəəɚɝɞɨ ɗɑɕɖɚɌɜɑɚɓɌ, 

əɌɗɔɣɔɑ ɗɌɖɟəɌɜəɧɡ ɔ ɞɑɜɜɔɞɚɜɔɌɗɨəɧɡ ɔə-

ɠɌɜɖɞɚɎ ɛɚ ɐɌəəɧɘ ȸȼȾ. 

ȷɑɕɖɚɌɜɑɚɓ əɑ ɎɝɞɜɑɣɌɗɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ 

Ɂȴȯȸ; ɝɞɌɞɔɝɞɔɣɔɝɖɔ ɐɚɝɞɚɎɑɜəɚ əɌɜɌɝɞɌɗ 

ɟɘɑɜɑəəɚ ɎɧɜɌɒɑəəɧɕ ɗɑɕɖɚɌɜɑɚɓ ɛɜɔ ɝɜɌɎəɑ-

əɔɔ ɛɌɢɔɑəɞɚɎ ɝ Ɂȴȯȸ I ɔ ɛɌɢɔɑəɞɚɎ ɝ ȶȹ 

(ɜ<0,001). 

ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɗɌɖɟəɌɜəɧɡ ɔə-

ɠɌɜɖɞɚɎ ɎɚɓɜɌɝɞɌɗɌ ɛɚ ɘɑɜɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ 

ɝɞɌɐɔɔ Ɂȴȯȸ, ɖɌɖ ɔ ɗɑɕɖɚɌɜɑɚɓ (ɞɌɍɗ. 6). Ȼɜɔ 

ɝɜɌɎəɑəɔɔ ɣɌɝɞɚɞɧ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɑɐɔəɔɣəɧɡ 

ɗɌɖɟəɌɜəɧɡ ɚɣɌɏɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ Ɂȴȯȸ ɝ ɛɌ-

ɢɔɑəɞɌɘɔ ɝ ȶȹ ɛɚɗɟɣɑəɧ ɐɚɝɞɚɎɑɜəɧɑ ɚɞɗɔɣɔɫ 

(ɜ<0,05). 

ȾɑɜɜɔɞɚɜɔɌɗɨəɧɑ ɔəɠɌɜɖɞɧ əɑ ɎɝɞɜɑɣɌ-

ɗɔɝɨ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ Ɂȴȯȸ Ⱦɜɑɞɨ (33,4Ñ7,5%) 

ɛɌɢɔɑəɞɚɎ ɝ Ɂȴȯȸ III ɔɘɑɗɔ ɔəɠɌɜɖɞɧ ɛɚ ɐɌə-

əɧɘ ȸȼȾ, əɚ ɟ 15% ɛɌɢɔɑəɞɚɎ ɚəɔ ɛɜɚɞɑɖɌɗɔ 

ɍɑɝɝɔɘɛɞɚɘəɚ. ȿ ɖɌɒɐɚɏɚ ɛɫɞɚɏɚ (20,2Ñ8,7%) 

ɛɌɢɔɑəɞɌ ɝ ȶȹ ɔɘɑɗɔ ɘɑɝɞɚ ɞɑɜɜɔɞɚɜɔɌɗɨəɧɑ 

ɔəɠɌɜɖɞɧ, ɟ ɛɚɗɚɎɔəɧ ɔɓ əɔɡ ɔəɠɌɜɖɞɧ ɍɧɗɔ 

ɞɌɖɒɑ əɌɡɚɐɖɚɕ. 

Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɍəɌɜɟɒɑəɌ ɐɚɝɞɚ-

ɎɑɜəɌɫ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɛɚɎɧɤɑəɔ-

ɑɘ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɗɌɖɟəɌɜəɧɡ ɔəɠɌɜɖɞɚɎ 

ɔ ɟɎɑɗɔɣɑəɔɑɘ ɛɗɚɥɌɐɔ  ɗɑɕɖɚɌɜɑɚɓɌ  ɟ  ɛɌɢɔ-

ɑəɞɚɎ  ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ ɝ əɌɗɔɣɔɑɘ 

ɎɧɜɌɒɑəəɚɕ Ȭȯ Ɏ ɌəɌɘəɑɓɑ (ɜ<0,01,  r=-0,27).  

ȬəɌɗɔɓ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɑɞ ɚ ɞɚɘ, ɣɞɚ ɛɌɢɔɑəɞɧ ɍɑɓ Ɂȴȯȸ ɡɌɜɌɖɞɑ-

ɜɔɓɚɎɌɗɔɝɨ əɌɔɘɑəɨɤɔɘ ɛɚɜɌɒɑəɔɑɘ ɍɑɗɚɏɚ 

ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ: ɗɑɕɖɚɌɜɑɚɓ ɚɞɝɟɞ-

ɝɞɎɚɎɌɗ, Ɏ ɎɑɥɑɝɞɎɑ ɘɚɓɏɌ ɚɍəɌɜɟɒɔɎɌɗɝɫ əɑ 

ɍɚɗɑɑ, ɣɑɘ ɑɐɔəɔɣəɧɕ ɗɌɖɟəɌɜəɧɕ ɚɣɌɏ.  

ȻɌɢɔɑəɞɧ ɝ ȶȹ ɔɘɑɗɔ ɝɌɘɚɑ ɡɟɐɤɑɑ ɝɚ-

ɝɞɚɫəɔɑ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ:  ɟ 

Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ əɌɍɗɪɐɌɗɝɫ ɟɘɑɜɑəəɚ ɎɧɜɌ-

ɒɑəəɧɕ ɗɑɕɖɚɌɜɑɚɓ ɔ ɑɐɔəɔɣəɧɑ ɗɌɖɟəɌɜəɧɑ 

ɔəɠɌɜɖɞɧ, Ɍ Ɏ ɚɞɐɑɗɨəɧɡ ɝɗɟɣɌɫɡ ð ɘəɚɒɑ-

ɝɞɎɑəəɧɑ. ȿ ɖɌɒɐɚɏɚ ɛɫɞɚɏɚ ɛɌɢɔɑəɞɌ Ɏ ɐɌəəɚɕ 

ɏɜɟɛɛɑ ɎɧɫɎɗɫɗɔɝɨ ɞɑɜɜɔɞɚɜɔɌɗɨəɧɑ ɔəɠɌɜɖ-

ɞɧ. 

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȶȹ 

əɑ əɌɍɗɪɐɌɗɚɝɨ ɎɧɜɌɒɑəəɚɏɚ ɜɌɝɤɔɜɑəɔɫ ɍɚ-

ɖɚɎɧɡ ɒɑɗɟɐɚɣɖɚɎ, Ɍ ɟɘɑɜɑəəɧɕ ɗɑɕɖɚɌɜɑɚɓ ɔ 

ɗɌɖɟəɌɜəɧɑ ɔəɠɌɜɖɞɧ ɎɧɫɎɗɫɗɔɝɨ ɟ Ɏɝɑɡ ɛɌɢɔ-

ɑəɞɚɎ. ȹɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɘ ɎɌɜɔɌəɞɚɘ ɜɌɝ-

ɤɔɜɑəɔɫ ɍɚɖɚɎɧɡ ɒɑɗɟɐɚɣɖɚɎ ɫɎɗɫɗɝɫ əɔɒɑ 

ɛɜɑɐɝɞɌɎɗɑəəɧɕ ɎɌɜɔɌəɞ ȸȼ-ɔɓɚɍɜɌɒɑəɔɫ.   

ȸəɚɒɑɝɞɎɑəəɧɑ ɗɌɖɟəɌɜəɧɑ ɔəɠɌɜɖɞɧ ɟ 

ɘɟɒɣɔə ɝɞɌɜɤɑ 84 ɗɑɞ ɎɝɞɜɑɣɌɗɔɝɨ ɣɌɥɑ, ɣɑɘ ɟ 

ɒɑəɥɔə, ɣɞɚ əɑ ɛɜɚɞɔɎɚɜɑɣɔɞ ɐɌəəɧɘ ɐɜɟɏɔɡ 

ɌɎɞɚɜɚɎ [14, 15, 16]. Ȼɚ əɌɤɑɘɟ ɘəɑəɔɪ ɐɌəəɌɫ 

ɓɌɖɚəɚɘɑɜəɚɝɞɨ ɚɍɟɝɗɚɎɗɑəɌ ɡɟɐɤɔɘ ɝɚɝɞɚɫəɔ-

ɑɘ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɘɚɓɏɌ, ɛɜɔɎɑɜɒɑəəɚɝɞɨɪ ɖ 

Ɏɜɑɐəɧɘ ɛɜɔɎɧɣɖɌɘ, ɖɚɞɚɜɧɑ ɟɝɟɏɟɍɗɫɪɞ ɩəɐɚ-

ɞɑɗɔɌɗɨəɟɪ ɐɔɝɠɟəɖɢɔɪ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓ-

ɘɑəɑəɔɫ ɝɞɑəɚɖ ɢɑɜɑɍɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ, Ɍ ɞɌɖɒɑ  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.   ȿȳȴ. 

ȯɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɔɓɎɔɞɚɝɞɨ ȮȽȬ ɛɚ ɞɔɛɟ 

ɛɑɞɗɑɚɍɜɌɓɚɎɌəɔɫ, ɜɑɒɔɘ ɂȰȶ. 

Fig. 3.   Sonograms.  

Hemodynamically significant tortuosity of the ICA: in 
the form of looping, CDI -regime.  
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ȼɔɝ. 4 Ɍ (Fig. 4 a) 
 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 c ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

 

ȼɔɝ. 4 ɐ (Fig. 4 e) 

 

ȼɔɝ. 4 ɑ (Fig. 4 f) 

ȼɔɝ. 4.   ȿȳȴ. 

ȯɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɔɓɎɔɞɚɝɞɨ ȮȽȬ ɚɞ ɟɝɞɨɫ ɔ ɜɌɓɎɔɞɔɑɘ ɐɔɗɫɞɌɢɔɔ ɛɜɚɝɎɑɞɌ ȺȽȬ ɛɜɚɖɝɔɘɌɗɨəɑɑ 

ɟɏɗɚɚɍɜɌɓɚɎɌəɔɫ ɔ əɌɗɔɣɔɑɘ Ɏ ɐɌəəɚɕ ɓɚəɑ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ əɑɓəɌɣɔɘɚɕ ɛɗɚɝɖɚɕ ɛɚɗɟɖɚəɢɑəɞɜɔɣɑɝɖɚɕ 

Ȭȭ. Ȯ-ɜɑɒɔɘ: Ɍ-ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ, ɍ-ɛɚɛɑɜɑɣəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ, Ɏ-ɚɢɑəɖɌ ɐɔɌɘɑɞɜɚɎ ɝɚɝɟɐɌ. ȼɑɒɔɘ 

ɂȰȶ: ɏ, ɐ-ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɝɎɚɍɚɐəɚɏɚ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɚɎ, ɑ-ɝɛɑɖɞɜɌɗɨəɧɕ ɜɑɒɔɘ. 

Fig. 4.  Sonograms.  

The hemodynamically significant tortuosity of the ICC from the entrance and the development of dilatation of the 
CCA lumen more pro ximal of the angulation, and the presence of a hemodynamically insignificant flat semico n-
centric atherosclerotic plaque in this zone. B -mode: a -longitudinal scanning, b -lateral scanning, ɝ-evaluation of 
vessel diameters. CDI regime: g, d -contrasting of the  free lumen of blood vessels, e -spectral regime.  
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ȾɌɍɗɔɢɌ ʈ4.  ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɌɐɔɔ Ɂȴȯȸ. 
ʇʦʜʛʨʫʧʧʳ ʧʦ ʩʪʘʜʠʷʤ 

ʍʀɻʄ 

   ʇʘʮʠʝʥʪʳ I   ʛʨʫʧʧʳ 

(n=28) 

ʇʘʮʠʝʥʪʳ II   ʛʨʫʧʧʳ 

(n=31) 

ʇʘʮʠʝʥʪʳ III ʛʨʫʧʧʳ 

(n=35) 

ʇʘʮʠʝʥʪʳ IV   ʛʨʫʧʧʳ 

(n=34) 

Iʘ - ɹʝʟ ʍʀɻʄ 9 
32,1%) 5 (16,1%) 8 (22,9%) 4 (11,8%) 

Iʙ - ʍʀɻʄ I 11 (39,3%) 3 (9,7%) 4 (11,4%) 10 (29,4%) 

Iʚ - ʍʀɻʄ II 4 (14,3%) 6 (19,4%) 10 (28,6%) 11 (32,3%) 

Iʛ - ʍʀɻʄ III 1 (3,6%) 9 (29
0%) 6 (17,1%)    4 (11,81%) 

Iʜ - ʍʀɻʄ II ʠ III ʩ ʂʅ 3 (1
,7%) 8 (25,8%) 9 (20
0%) 5 (14,7%) 

 

 

 

ȼɔɝ. 5 Ɍ (Fig. 5 a) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 ɝ (Fig. 5 c) 

ȼɔɝ.5.    ȸȼȾ. Ɍ - Ⱦ2FLAIR, ɍ - Ⱦ2 -Ȯȴ, Ɏ - ɜɑɒɔɘ DWI. 

ȱɐɔəɔɣəɧɑ ɚɣɌɏɔ ɗɑɕɖɚɌɜɑɚɓɌ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ: əɌ Ⱦ2FLAIR, Ⱦ2 ɔɓɚɍɜɌɒɑəɔɔ Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɎɔɓɟɌ-

ɗɔɓɔɜɟɪɞɝɫ ɚɣɌɏɔ ɛɚɎɧɤɑəəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ, Ɏ ɜɑɒɔɘɑ DWI ɚɣɌɏɔ əɑ ɜɑɏɔɝɞɜɔɜɟɑɞɝɫ:  

Fig. 5.  MRI. a - T2FLAIR, b - T2-image, c -  DWI mode.  

Single focuses of leukoaraiosis, axial plane: increased intensity focuses of the MR signal are visuali zed in the white 
matter on the T2FLAIR, T2 image, in the DWI regime focuses are not recorded:  

 

 

ȼɔɝ. 6 Ɍ (Fig. 6 a) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 ɝ (Fig. 6 c) 

ȼɔɝ.6.    ȸȼȾ. Ɍ - Ⱦ2 FLAIR, ɍ - Ⱦ2 -Ȯȴ, Ɏ - ɜɑɒɔɘ DWI. 

ȸəɚɒɑɝɞɎɑəəɧɑ ɚɣɌɏɔ ɗɑɕɖɚɌɜɑɚɓɌ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ: əɌ Ⱦ2 FLAIR, Ⱦ2 ð ɔɓɚɍɜɌɒɑəɔɔ Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ 

ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ ɚɣɌɏɔ ɛɚɎɧɤɑəəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ Ɏ ɛɑɜɔɎɑəɞɜɔɖɟɗɫɜəɚɕ ɓɚəɑ, ɝɗɔɎɌɪɥɔɑɝɫ 

ɘɑɒɐɟ ɝɚɍɚɕ, Ɏ ɜɑɒɔɘɑ DWI ɚɣɌɏɔ əɑ ɚɛɜɑɐɑɗɫɪɞɝɫ:  

Fig. 6.  MRI. a - T2 FLAIR, b - T2-image, c  -  DWI mode.  

Multiple focuses of leukoaraiosis, axial plane: increased intensity focuses of the MR signal are visualized in the 
white matter on the T2 FLAIR in the periventricular zone, T2 image, in the DWI regime focuses are not recorded:  
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ȼɔɝ. 7 Ɍ (Fig. 7 a) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

 

ȼɔɝ. 7 ɝ (Fig. 7 c) 

ȼɔɝ. 7.    ȸȼȾ. Ɍ - Ⱦ2FLAIR, ɍ - Ⱦ2 -Ȯȴ, Ɏ - ɜɑɒɔɘ DWI. 

ȷɌɖɟəɌɜəɧɕ ɔəɠɌɜɖɞ (əɑɍɚɗɨɤɚɕ ɚɣɌɏ ɔɤɑɘɔɔ Ɏ ɚɝɞɜɚɕ ɠɌɓɑ ɛɚɐɖɚɜɖɚɎɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɝɗɑɎɌ (ɍɌɝɝɑɕə Ɏɑɞ-

Ɏɑɕ ȽȸȬ), ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ: əɌ Ⱦ2FLAIR, Ⱦ2 ðɔɓɚɍɜɌɒɑəɔɔ Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɣɌɏ ɛɚɎɧ-

ɤɑəəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ 7ɡ4 ɘɘ, ɝ əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ, ɍɑɓ ɘɌɝɝ-ɩɠɠɑɖɞɌ: əɌ ɜɑɒɔɘɑ DWI 

ɚɣɌɏ ɍɚɗɑɑ ɣɑɞɖɚ ɜɑɏɔɝɞɜɔɜɟɑɞɝɫ ɔ ɔɘɑɑɞ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɜɌɓɘɑɜɧ ɔ ɠɚɜɘɟ. 

Fig. 7.  MRI. a - T2 FLAIR, b - T2-image, c -  DWI mode.  

Lacunar infarction (a small focus of ischemia in the acute phase of subcortical localization on the left (pool of 

MCA branches), axial plane: the focus of increased intensity of the 7x4 mm MR signal is determined in white 

matter on the  T2 FLAIR, T2 image, with fuzzy contours, without mass effect: in the DWI mode the focus is recor d-

ed more clearly and has the appropriate dimensions and shape . 

 

 

ȼɔɝ. 8 Ɍ (Fig. 8 a) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

 

ȼɔɝ. 8 ɝ (Fig. 8 c) 

ȼɔɝ. 8.    ȸȼȾ.  Ɍ - Ⱦ2FLAIR, ɍ - Ⱦ2 ðȮȴ, Ɏ - ɜɑɒɔɘ DWI. 

Ȼɚɝɞɔɤɑɘɔɣɑɝɖɔɑ ɖɔɝɞɧ Ɏ ɛɚɐɖɚɜɖɚɎɧɡ ɫɐɜɌɡ ɝ ɐɎɟɡ ɝɞɚɜɚə - ɛɚɝɗɑɐɝɞɎɔɫ ɗɌɖɟəɌɜəɧɡ ɔəɠɌɜɖɞɚɎ (ɍɌɝɝɑɕə 

ɛɚɐɖɚɜɖɚɎɧɡ ɎɑɞɎɑɕ ȽȸȬ): əɌ Ⱦ2FLAIR, Ⱦ2, DWI ðɔɓɚɍɜɌɒɑəɔɔ Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ ɖɔɝɞɚɓəɧɑ 

ɔɓɘɑəɑəɔɫ (ɚɣɌɏɔ ɛɚəɔɒɑəəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ2FLAIR, DWI ɔ Ɏɧɝɚɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-

ɝɔɏəɌɗɌ əɌ Ⱦ2) ɜɌɓɗɔɣəɚɕ ɠɚɜɘɧ ɍɑɓ ɘɌɝɝ-ɩɠɠɑɖɞɌ ɚɞ 3 ɐɚ 12 ɘɘ.  

Fig. 8.  MRI. a - T2 FLAIR, b - T2-image, Ɏ - DWI mode.  

Postischemic cysts in the subcortical nuclei from both sides - the effects of lacunar infarcts (basin of the MȽA 

subcortical branches): on the T2 FLAIR, T2, DWI image the cystic changes are recorded in the white matter (f o-

cuses of  reduced intensity of the MR signal at T2 FLAIR, DWI and high intensity MR signal on T2) of various 

shapes without mass effect from 3 to 12 mm .  
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ȼɔɝ. 9 Ɍ (Fig. 9 a) 

 

ȼɔɝ. 9 ɍ (Fig. 9 b) 

 

ȼɔɝ. 9 ɝ (Fig. 9 c) 

ȼɔɝ. 9.    ȸȼȾ. Ɍ- Ⱦ2FLAIR, ɍ - Ⱦ2 -Ȯȴ, Ɏ - ɜɑɒɔɘ DWI. 

Ȼɚɝɞɔɤɑɘɔɣɑɝɖɔɑ ɚɣɌɏɔ ð ɛɚɝɗɑɐɝɞɎɔɑ ɛɑɜɑəɑɝɑəəɚɏɚ ɜɌəɑɑ ȹȸȶ Ɏ ɛɚɐɖɚɜɖɚɎɧɡ ɫɐɜɌɡ ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ ɝɗɑɎɌ 

- (ɍɌɝɝɑɕə ɎɑɞɎɑɕ ȽȸȬ), ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ: əɌ Ⱦ2FLAIR ɔ Ⱦ2 ðɔɓɚɍɜɌɒɑəɔɫɡ Ɏ ɝɑɘɔɚɎɌɗɨəɧɡ ɢɑəɞɜɌɡ ɛɜɌ-

Ɏɚɕ ɔ ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ Ɏ ɗɑɎɚɕ ɏɑɘɔɝɠɑɜɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɟɣɌɝɞɖɔ ɛɚɎɧɤɑəəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ əɑɛɜɌɎɔɗɨ-

əɚɕ ɠɚɜɘɧ ɝ əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ ɛɜɚɞɫɒɑəəɚɝɞɨɪ 19 ɘɘ ɝɛɜɌɎɌ ɔ 53 ɘɘ ɝɗɑɎɌ, Ɏ ɜɑɒɔɘɑ DWI ɚɣɌɏɔ ɣɑɞɖɚ 

əɑ ɚɛɜɑɐɑɗɫɪɞɝɫ.  

Fig. 9.  MRI. a-T2 FLAIR, b-T2-image, c -DWI mode.  

Postischemic focuses - a consequence of previous cerebrovascular insufficiency  in subcortical nuclei with predom i-

nance on the left - (MCA branch pool), axial plane: on the T2 FLAIR and T2 images in the seminal centers of the 

right and with predominance in the left hemisphere, area s of increased intensity of irregular form with indistinct 

contours, length of 19 mm on the right and 53 mm on the left, are rendered, in the DWI mode the focuses are not 

clearly defined .  

 

ȾɌɍɗɔɢɌ ʈ5.  ȹɌɗɔɣɔɑ ɗɑɕɖɚɌɜɑɚɓɌ ɛɚ ɐɌəəɧɘ ȸȼȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɂȴȯȸ. 

 

ʇʦʢʘʟʘʪʝʣʠ 

 

ɻʨʫʧʧʘ 

 

ʃʝʡʢʦʘʨʝʦʟ 

           ʆʪʩʫʪʩʪʚʫʝʪ ʉʣʘʙʦ 

ʚʳʨʘʞʝʥ 

ʋʤʝʨʝʥʥʦʚʳʨʘʞʝʥ 

 

ɹʝʟ ʍʀɻʄ n= 26 

 

100,0-0,1% 

 

- 

 

- 

ʍʀɻʄ I n=42 30,3Ñ7,2% 40,4Ñ7,6% 29,3Ñ7,1% 

 

ʍʀɻʄ II  n=73 

 

23,2Ñ4
9% 

 

40,5Ñ5,8% 

 

36,3Ñ6,4% 

 

ʍʀɻʄ III  n=40 

 

- 

 

11,9Ñ5,0% 

 

88,1Ñ5,0% 

 

ʍʀɻʄ ʩ ʂʅ n=22 

 

- 

 

- 

 

100,0-0,1%** 
 

ȻɜɔɘɑɣɌəɔɑ: * ñ ɜ<0,05, ** ñ ɜ<0,001. 

ȾɌɍɗɔɢɌ ʈ6.   ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ (%) ɚɣɌɏɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚ ɐɌəəɧɘ ȸȼȾ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ Ɂȴȯȸ 

ʇʦʢʘʟʘʪʝʣʠ 

 

 

ɻʨʫʧʧʘ 

ʃʘʢʫʥʘʨʥʳʝ ʦʯʘʛʠ 
 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʝ 

ʠʥʬʘʨʢʪʳ 

ʆʪʩʫʪʩʪʚʫʶʪ         ɽʜʠʥʠʯʥʳʝ ʄʥʦʞʝʩʪʚʝʥʥʳʝ 

ɹʝʟ ʍʀɻʄ n= 26 21,3Ñ8,1% 78,7Ñ8,1% - - 

ʍʀɻʄ I n=42 15,1Ñ5,7% 80,6Ñ6,2% 4,3Ñ3,0% 44,4Ñ7,7% 

ʍʀɻʄ II  n=73 7,2Ñ3,0% 92,8Ñ3,0% - 18,1Ñ4,5% 

ʍʀɻʄ III  n=40 11,0Ñ5
0% 81,8Ñ6,1% 7,2Ñ4,0% 33,4Ñ7,5% 

ʍʀɻʄ ʩ ʂʅ n=22 - 100,0-0,1%* 9,7Ñ6,2% 20,2Ñ8,7% 

 

ȻɜɔɘɑɣɌəɔɑ: * ñ p<0,05.  
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ɍɚɗɑɑ ɛɚɓɐəɑɕ ɚɍɜɌɥɌɑɘɚɝɞɨɪ ɓɌ ɘɑɐɔɢɔəɝɖɚɕ 

ɛɚɘɚɥɨɪ. 

ȮɧɎɚɐɧ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɚɏɜɌɐɔɑəɞəɚɑ ɞɑɣɑəɔɑ 

Ȱɉ əɌɍɗɪɐɌɑɞɝɫ əɌ ɠɚəɑ ɔɓɘɑəɑəɔɫ ɛɌɜɌɘɑɞ-

ɜɚɎ ɢɑɜɑɍɜɌɗɨəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ, ɣɞɚ ɘɚɒɑɞ 

ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɚ əɑ ɞɚɗɨɖɚ əɌɗɔɣɔɑɘ ɏɑɘɚɐɔ-

əɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɚɏɚ ɝɞɑəɚɓɌ, əɚ ɔ ɏɑɘɚɐɔəɌ-

ɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɔɓɎɔɞɚɝɞɫɘɔ ȸȬȯ, ɜɌɓɎɔ-

ɎɌɪɥɔɘɔɝɫ əɌ ɠɚəɑ ɐɗɔɞɑɗɨəɚ ɞɑɖɟɥɑɕ Ɍɜɞɑ-

ɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ.  

ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɐɑɠɚɜɘɌ-

ɢɔɔ ȺȽȬ ɔ ȮȽȬ, ɜɌɓɎɔɎɌɪɥɔɑɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɐɗɔɞɑɗɨəɚ əɑɖɚɜɜɑɖɞɔɜɟɑɘɚɕ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔ-

ɛɑɜɞɚəɔɔ, ɘɚɒəɚ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɖɌɖ ɚɐɔə ɔɓ 

Ɏɚɓɘɚɒəɧɡ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɡ ɘɑɡɌəɔɓɘɚɎ ɜɌɓ-

Ɏɔɞɔɫ ɖɚɏəɔɞɔɎəɚɏɚ ɐɑɠɔɢɔɞɌ.  ȼɑɓɟɗɨɞɌɞɧ 

ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɜɌɢɔ-

ɚəɌɗɨəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɖɚɘɛɗɑɖɝəɚɏɚ ɛɜɔ-

ɘɑəɑəɔɫ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, ɞɌɖɔɡ ɖɌɖ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɝɚɝɟɐɚɎ ɍɜɌɡɔɚɢɑɠɌɗɨəɚɏɚ ɍɌɝɝɑɕəɌ ɔ ɘɌɏəɔɞɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝɞɜɟɖɞɟɜ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ.  

ȰɌəəɧɑ ɘɑɞɚɐɧ ɛɚɓɎɚɗɫɪɞ ɜɑɏɔɝɞɜɔɜɚ-

ɎɌɞɨ ɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɝɛɑɢɔɠɔɣɑɝɖɔɑ ɐɗɫ 

ɖɌɒɐɚɏɚ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɞɞɑɜəɧ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ ɝ ɛɜɑɐɐɑ-

ɘɑəɞəɧɘɔ ɝɚɝɞɚɫəɔɫɘɔ ɔ ɐɑɘɑəɢɔɑɕ ɐɗɫ ɔɝ-

ɖɗɪɣɑəɔɫ ɐɜɟɏɔɡ ɛɜɔɣɔə ɖɚɏəɔɞɔɎəɚɏɚ ɝəɔɒɑ-

əɔɫ.  

ȹɑɚɍɡɚɐɔɘɚɝɞɨ ɜɌəəɑɏɚ ɎɧɫɎɗɑəɔɫ ɛɜɔ-

ɣɔə ɖɚɏəɔɞɔɎəɚɏɚ ɝəɔɒɑəɔɫ ɚɍɟɝɗɚɎɗɑəɌ əɑɚɍ-

ɡɚɐɔɘɚɝɞɨɪ ɔ ɎɌɒəɚɝɞɨɪ ɝɎɚɑɎɜɑɘɑəəɚɏɚ əɌɣɌ-

ɗɌ ɗɑɣɑəɔɫ ɐɌəəɧɡ ɝɚɝɞɚɫəɔɕ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȼɔɝ. 10 Ɍ (Fig. 10 a) 

 

ȼɔɝ. 10 ɍ (Fig. 10 b) 

 

ȼɔɝ. 10 ɝ (Fig. 10 c) 

ȼɔɝ. 10.    ȸȼȾ. Ɍ- Ⱦ2FLAIR, ɍ - Ⱦ2 ðȮȴ. 

ɂɑɜɑɍɜɌɗɨəɌɫ Ɍɞɜɚɠɔɫ, ɜɌɝɤɔɜɑəɔɑ ɍɚɖɚɎɧɡ ɒɑɗɟɐɚɣɖɚɎ ɘɚɓɏɌ ð ɛɜɚɫɎɗɑəɔɑ ɟɘɑɜɑəəɚ ɎɧɜɌɒɑəəɚɕ ɝɘɑɤɌə-

əɚɕ ɏɔɐɜɚɢɑɠɌɗɔɔ ɟ ɛɌɢɔɑəɞɌ ɝ ɖɚɏəɔɞɔɎəɧɘɔ əɌɜɟɤɑəɔɫɘɔ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ: əɌ Ⱦ2FLAIR, Ⱦ2 ð ɔɓɚɍ-

ɜɌɒɑəɔɔ ɍɚɖɚɎɧɑ ɒɑɗɟɐɚɣɖɔ ɜɌɝɤɔɜɑəɧ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɗɑɎɌ.  

Fig. 10.  MRI. a-T2 FLAIR, b-T2 - image.  

Cerebral atrophy, widening of the brain lateral ventricles ð occurrence of the moderate mixed hydrocephalus in a 

patient with cognitive impairment, axial plane: on the T2 FLAIR, T2 image the lateral ventricles are widened, mainly 

on the left .  
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ȮȬȼȴȬȹȾɇ ȼȱȹȾȯȱȹȺ-ȿȷɈȾȼȬȳȮȿȶȺȮɇɁ ȴȳȸȱȹȱȹȴȵ ȻȺȽȷȱ ȺȻȱȼȬȾȴȮȹɇɁ 

ȮȸȱɄȬȾȱȷɈȽȾȮ ȹȬ ȸȺȷȺɃȹɇɁ ȲȱȷȱȳȬɁ ȻȺ ȻȺȮȺȰȿ  
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɓɜɌɍɚɞɖɌ ɝɞɜɌɞɑɏɔɔ əɌɍɗɪɐɑəɔɫ ɛɌɢɔɑəɞɚɖ, ɛɑɜɑəɑɝ-

ɤɔɡ ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ (ȸȲ) ɛɚ ɛɚɎɚɐɟ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɡ ɛɜɚɢɑɝɝɚɎ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 212 ɛɌɢɔɑəɞɚɖ (19-78 ɗɑɞ; ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 48,5Ñ21,3 

ɗɑɞ), ɛɑɜɔɚɐ əɌɍɗɪɐɑəɔɫ ɝ ɘɚɘɑəɞɌ ɚɛɑɜɌɢɔɔ ð 0,5 -54 ɏɚɐɌ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 18 ɗɑɞ). 

ȼɑɓɟɗɨɞɌɞɧ. ȮɌɜɔɌəɞɧ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ: ɚɞɝɟɞɝɞɎɔɑ Ɍɝɔɘɘɑɞɜɔɕ 

ɛɜɔ Ȭ-Ȯ ɞɔɛɌɡ ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ ȸȲ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ACR (8 ɛɌɢɔɑəɞɚɖ; 4%); 

ɛɜɔ ACR Ƚ-D (26; 14,8%); Ɍɝɔɘɘɑɞɜɔɔ ɛɜɔ ACR Ȭ-Ȯ (70; 33%); ɛɜɔ ACR Ƚ-D (72; 40,9%). 

ȮɌɜɔɌəɞɧ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔɓɘɑəɑəɔɕ: ɏɔɛɑɜɩɡɚɏɑəəɧɕ ɜɟɍɑɢ: əɌ ɠɚəɑ ɠɔɍɜɚɓəɚɕ ɛɌ-

ɜɑəɡɔɘɧ (75; 35,4%); əɌ ɠɚəɑ ɒɑɗɑɓɔɝɞɚɕ ɛɌɜɑəɡɔɘɧ (45; 21,3%); əɌ ɠɚəɑ ɒɔɜɚɎɚɕ ɛɌ-

ɜɑəɡɔɘɧ (78; 36,8%); ɏɔɛɚɩɡɚɏɑəəɧɕ ɜɟɍɑɢ (15; 7,1%); ɚɣɌɏɚɎɧɑ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɜɟɍɢɑ 

(33; 15,6%).  

ȮɧɎɚɐɧ. ȻɜɑɐɗɚɒɑəəɌɫ ɛɑɜɔɚɐɔɣəɚɝɞɨ ɚɍɝɗɑɐɚɎɌəɔɫ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɖ 

ɝɚɚɞɎɑɞɝɞɎɟɑɞ 1 ɜɌɓɟ Ɏ 6 ɘɑɝɫɢɑɎ. Ȼɜɑɐɗɚɒɑəəɧɕ ɛɚɐɡɚɐ ɝ ɟɣɑɞɚɘ ɡɌɜɌɖɞɑɜɌ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɧɡ ɔɓɘɑəɑəɔɕ ɚɍɑɝɛɑɣɔɗ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 100% ɔ ɐɚɛɟəɖɢɔɚəəɟɪ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ 88,7% Ɏ ɎɧɫɎɗɑəɔɔ ȼȸȲ, ɔəɐɟɢɔɜɚɎɌəəɚɏɚ ɚɛɑɜɌɞɔɎəɧɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɘɚɗɚɣəɌɫ ɒɑɗɑɓɌ, ɝɑɖɞɚɜɌɗɨ-

əɌɫ ɜɑɓɑɖɢɔɫ, ɘɌɘɘɚɏɜɌɠɔɫ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 
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MAMMOGRAPHIC AND ECH OGRAPHIC CHANGES AFTER BREAST SURGERY 

 PERFORMED FOR BENIGN LESIONS 

 

Busygina Ⱥ.V.1, Bakhtiozin R.F.2, Pasynkov D.V. 1, Kliouchkin I.V. 3 
 

urpose . To develop the follow -up strategy for women underwent breast surgery for 

benign lesions.  

Material and methods.  A total of 212 women (19 -78 years old; mean ñ 48,5 Ñ21,3 

years), length of observation from the date of surgery ñ 0,5 -54 years (mean ñ 18 year s). 

Results.  Possible mammographic changes: no asymmetric areas in ACR A -B breasts 

(8 patients; 4%); in ACR Ƚ-D (26; 14,8%); asymmetric areas in ACR A -B breasts (70; 33%); 

in ACR Ƚ-D (72; 40,9%). Possible echographic changes: hyperechoic scar: on the fibrous 

background (75; 35,4%); on the glandular background (45; 21,3%); on the fatty background 

(78; 36,8%); hyp oechoic scar (15; 7,1%); masses in the scar (33; 15,6%).    

Conclusion.  The proposed follow -up interval is 6 months. The approach with a c-

count of specific postoperative changes showed the sensitivity 100% and pre biopsy specifi c-
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ity 88,7% for breast cancer induced the previous breast surgery.  
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ɌɝɞɚɞɌ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, ɓɌ-

ɞɜɌɏɔɎɌɪɥɔɡ ɛɌɜɑəɡɔɘɟ ɘɚɗɚɣəɧɡ 

ɒɑɗɑɓ (ȸȲ), Ɏɧɛɚɗəɑəəɧɡ ɛɚ ɛɚɎɚɐɟ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɛɜɚɢɑɝɝɚɎ, ɐɚɝɞɌɞɚɣəɚ Ɏɑ-

ɗɔɖɌ. ȱɥɑ ɝɚɎɝɑɘ əɑɐɌɎəɚ əɌɍɗɪɐɌɗɌɝɨ ɛɚɎɝɑ-

ɘɑɝɞəɌɫ ɛɜɌɖɞɔɖɌ Ɏɧɛɚɗəɑəɔɫ ɝɑɖɞɚɜɌɗɨəɧɡ 

ɜɑɓɑɖɢɔɕ ȸȲ (ɩɖɝɢɔɓɔɚəəɧɡ ɍɔɚɛɝɔɕ) ɛɜɔ 

ɠɔɍɜɚɓəɚ-ɖɔɝɞɚɓəɚɕ ɍɚɗɑɓəɔ (ɀȶȭ) ɛɚ ɛɜɔəɢɔ-

ɛɟ çɎɝɑ, ɣɞɚ ɛɌɗɨɛɔɜɟɑɞɝɫ, ɐɚɗɒəɚ ɍɧɞɨ ɟɐɌɗɑ-

əɚè. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɚɗɟɣɌɪɞ ɜɌɝɛɜɚɝɞɜɌ-

əɑəɔɑ ɘɌɗɚɔəɎɌɓɔɎəɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɚɛɑɜɌ-

ɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ȸȲ (ɞɜɑɛɌə-ɍɔɚɛɝɔɫ, 

ɎɌɖɟɟɘəɌɫ ɍɔɚɛɝɔɫ), ɛɜɚɎɚɐɔɘɧɑ ɝ ɢɑɗɨɪ ɐɔɠ-

ɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɍɜɌɓɚɎɌəɔɕ ȸȲ, 

ɜɌɝɢɑəɑəəɧɡ ɖɌɖ ɛɚɐɚɓɜɔɞɑɗɨəɧɑ əɌ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɑ [1, 2, 3]. Ⱦɑɘ əɑ ɘɑəɑɑ, Ɏ ȼɚɝɝɔɕɝɖɚɕ 

ɀɑɐɑɜɌɢɔɔ (ȼɀ) ɐɚ ɝɔɡ ɛɚɜ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ Ɏ 

80% ɝɗɟɣɌɑɎ ɚɛɑɜɌɞɔɎəɌɫ ɍɔɚɛɝɔɫ Ɏɧɛɚɗəɫɑɞɝɫ 

ɛɚ ɛɚɎɚɐɟ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ 

ȸȲ. ȾɌɖ ɣɔɝɗɚ ɛɜɚɚɛɑɜɔɜɚɎɌəəɧɡ ɒɑəɥɔə ɝ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɘɔ ɛɜɚɢɑɝɝɌɘɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑə-

əɚɏɚ ɡɌɜɌɖɞɑɜɌ Ɏ 25-30 ɜɌɓ ɛɜɑɎɧɤɌɑɞ ɣɔɝɗɚ 

ɒɑəɥɔə, ɓɌɍɚɗɑɎɤɔɡ ɜɌɖɚɘ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ 

(ȼȸȲ). Ȼɚ ɐɌəəɧɘ ȴɜɖɟɞɝɖɚɏɚ ɚɍɗɌɝɞəɚɏɚ ɚəɖɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɐɔɝɛɌəɝɑɜɌ ɓɌ ɛɑɜɔɚɐ 2000-2005 

ɏɏ., ɞɚɗɨɖɚ Ɏ ȴɜɖɟɞɝɖɚɕ ɚɍɗɌɝɞɔ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 

3617 ɝɑɖɞɚɜɌɗɨəɧɡ ɜɑɓɑɖɢɔɕ ɛɜɔ ɣɔɝɗɑəəɚɝɞɔ 

ɒɑəɝɖɚɏɚ əɌɝɑɗɑəɔɫ 1304400 ɣɑɗɚɎɑɖ (ɞ.ɑ. Ɏɑɜɚ-

ɫɞəɚɝɞɨ ɔɡ ɔɓ ɜɌɝɣɑɞɌ əɌ ɒɑəɝɖɚɑ əɌɝɑɗɑəɔɑ 

Ɏɝɑɡ ɎɚɓɜɌɝɞɚɎ ɓɌ 5 ɗɑɞ ɝɚɝɞɌɎɗɫɑɞ ɛɜɔɍɗɔɓɔ-

ɞɑɗɨəɚ 0,3%, Ɍ ɔɓ ɜɌɝɣɑɞɌ əɌ ɛɌɢɔɑəɞɖɟ ɛɜɔ 

ɝɜɑɐəɑɕ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɒɔɓəɔ Ɏ 80 ɗɑɞ ð 

4,8%, ɞ.ɑ. ɛɜɔɍɗɔɓɔɞɑɗɨəɚ ɟ ɖɌɒɐɚɕ 20 ɒɑəɥɔ-

əɧ). Ȼɜɔ ɩɞɚɘ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɏɔ-

ɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɑɓɑɢɔɜɚɎɌəəɧɡ 

ɝɑɖɞɚɜɚɎ ȸȲ Ɏɧɏɗɫɐɑɗɚ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: ɟ 

51,78% ɛɜɚɚɛɑɜɔɜɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɖ ɍɧɗɚ Ɏɧ-

ɫɎɗɑəɚ əɌɗɔɣɔɑ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ ɔɗɔ 

ɖɔɝɞɧ, ɟ 8,35% ɛɌɢɔɑəɞɚɖ ɍɧɗɌ ɚɍəɌɜɟɒɑəɌ 

ɛɜɚɗɔɠɑɜɌɞɔɎəɌɫ ɠɚɜɘɌ ɀȶȭ, ɟ 33,93% ɛɌɢɔ-

ɑəɞɚɖ ð əɑɛɜɚɗɔɠɑɜɌɞɔɎəɌɫ ɠɚɜɘɌ ɀȶȭ ɔ ɞɚɗɨ-

ɖɚ ɟ 5,94% ɛɌɢɔɑəɞɚɖ ɍɧɗɔ ɎɑɜɔɠɔɢɔɜɚɎɌəɧ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ [4]. ȽɡɚɐəɌɫ ɝɔɞɟɌɢɔɫ 

əɌɍɗɪɐɌɑɞɝɫ ɔ Ɏ ɐɜɟɏɔɡ ɜɑɏɔɚəɌɡ ȼɀ.  

ɃɌɝɞɚɞɌ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɛɚ 

ɛɚɎɚɐɟ ɚɝɞɜɚɕ ɏəɚɕəɚɕ ɔəɠɑɖɢɔɔ ȸȲ Ɏ ɝɜɑɐ-

əɑɘ ɝɚɝɞɌɎɗɫɑɞ 0,1-3% ɚɞ ɖɚɗɔɣɑɝɞɎɌ ɖɚɜɘɫɥɔɡ 

ɒɑəɥɔə. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɟɘɘɌɜəɌɫ ɣɌɝɞɚɞɌ 

ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, Ɏɧɛɚɗəɑəəɧɡ ɛɚ 

ɛɚɎɚɐɟ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɛɌɞɚɗɚɏɔɔ ȸȲ Ɏ ɚɍ-

ɥɑɕ ɛɚɛɟɗɫɢɔɔ ɒɑəɥɔə, ɐɚɎɚɗɨəɚ ɎɧɝɚɖɌ [5]. 

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɛɚɗɟɣɑəɧ ɐɌəəɧɑ ɚ ɞɚɘ, ɣɞɚ 

ɛɑɜɑəɑɝɑəəɚɑ ɚɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ əɌ 

ȸȲ ɛɚ ɛɚɎɚɐɟ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɜɚɢɑɝɝɌ, 

ɌəɌɗɚɏɔɣəɚ ɞɌɖɚɎɚɘɟ əɌ ɒɑɗɟɐɖɑ, Ɏɑɜɚɫɞəɚ ɛɚ-

ɎɧɤɌɑɞ ɜɔɝɖ ȼȸȲ (ɚɞəɚɤɑəɔɑ ɤɌəɝɚɎ = 1,267; 

95% Ȱȴ: 1,059-1,515; ɜ=0,001) ɛɜɔ ɝɜɑɐəɑɕ 

ɐɗɔɞɑɗɨəɚɝɞɔ ɛɑɜɔɚɐɌ ɝ ɘɚɘɑəɞɌ Ɏɧɛɚɗəɑəɔɫ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ɝɞɚɜɚəɑ ɛɚɝɗɑ-

ɐɟɪɥɑɏɚ ɜɌɓɎɔɞɔɫ ȼȸȲ ɐɚ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚ-

ɓɌ ɛɚɝɗɑɐəɑɏɚ 20,05Ñ11,373 ɏɚɐɌ (ɜɌɓɘɌɡ ɎɌɜɔɌ-

ɢɔɔ ð ɚɞ 8 ɐɚ 54 ɗɑɞ) [6]. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɐɚ ɛɚ-

ɗɟɣɑəɔɫ ɛɜɚɞɔɎɚɛɚɗɚɒəɧɡ ɐɌəəɧɡ, ɛɌɢɔɑəɞɚɖ, 

ɛɑɜɑəɑɝɤɔɡ ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ 

ȸȲ, ɝɗɑɐɟɑɞ ɝɣɔɞɌɞɨ ɏɜɟɛɛɚɕ ɜɔɝɖɌ ȼȸȲ, ɣɞɚ 

ɞɜɑɍɟɑɞ ɚɜɏɌəɔɓɌɢɔɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ əɌɍɗɪ-

ɐɑəɔɫ ɓɌ əɔɘɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɎɌɜɔɌəɞɚɎ ɜɑəɞɏɑəɚ-

ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔɓɘɑəɑəɔɕ ɛɌɜɑəɡɔɘɧ ȸȲ ɛɌ-

ɢɔɑəɞɚɖ, ɛɑɜɑəɑɝɤɔɡ ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ əɌ ȸȲ ɛɚ ɛɚɎɚɐɟ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɛɌɞɚ-

ɗɚɏɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȼɚɐ əɌɤɔɘ əɌɍɗɪɐɑəɔɑɘ əɌɡɚɐɔɗɚɝɨ 212 

ɛɌɢɔɑəɞɚɖ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 19 ɐɚ 78 ɗɑɞ (ɝɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ ð 48,5Ñ21,3 ɗɑɞ), ɛɑɜɑəɑɝɤɔɡ ɚɐəɟ ɔɗɔ 

əɑɝɖɚɗɨɖɚ ɚɛɑɜɌɢɔɕ əɌ ȸȲ (ɝɑɖɞɚɜɌɗɨəɧɡ ɜɑ-

ɓɑɖɢɔɕ, Ɏɝɖɜɧɞɔɕ ɘɌɝɞɔɞɚɎ ɔɗɔ ɐɜɟɏɔɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ, ɓɌɞɜɌɏɔɎɌɎɤɔɡ ɛɌɜɑəɡɔɘɟ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɧ). Ȼɑɜɔɚɐ Ɏɜɑɘɑəɔ, ɛɜɚɤɑɐɤɔɕ ɝ ɘɚɘɑə-

ɞɌ ɚɛɑɜɌɢɔɔ, ɝɚɝɞɌɎɗɫɗ ɚɞ 0,5 ɐɚ 54 ɗɑɞ (ɝɜɑɐ-

əɔɕ ɛɑɜɔɚɐ ð18 ɗɑɞ). 

ȼɑɓɟɗɨɞɌɞɧ. 

ȸɌɘɘɚɏɜɌɠɔɫ. 

Ȯɝɑ ɎɌɜɔɌəɞɧ ɔɓɘɑəɑəɔɕ, ɡɌɜɌɖɞɑɜəɧɡ 

ɐɗɫ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ȸȲ (ɚɍɜɌɓɚ-

ɎɌəɔɑ ɝɚ ɝɛɔɖɟɗɔɓɔɜɚɎɌəəɧɘ ɖɚəɞɟɜɚɘ, ɓɎɑɓɐ-

ɣɌɞɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɖɗɌɝɞɑɜɧ ɘɔɖɜɚɖɌɗɨɢɔəɌ-

ɞɚɎ, ɚɍɗɌɝɞɔ ɔɓɘɑəɑəəɚɕ ɝɞɜɟɖɞɟɜɧ ɛɌɜɑəɡɔɘɧ, 

ɟɣɌɝɞɖɔ Ɏɞɫɒɑəɔɫ ɖɚɒɔ, Ɏɞɫɒɑəɔɑ ɝɚɝɖɌ), ɛɚ 

ɝɟɞɔ   ɝɚɚɞɎɑɞɝɞɎɟɪɞ    ɜɌɓɗɔɣəɧɘ    ɎɌɜɔɌəɞɌɘ  

Ɍɝɔɘɘɑɞɜɔɕ ɝɞɜɟɖɞɟɜɧ ɛɌɜɑəɡɔɘɧ ɐɌəəɚɏɚ ɚɜ-

ɏɌəɌ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɘɌɘɘɚ-

Ƀ 
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ɏɜɌɠɔɔ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɞɑɛɑ-

əɨɪ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ ȸȲ. 

Ȼɚɩɞɚɘɟ əɔɒɑ ɜɌɝɝɘɚɞɜɑəɧ ɎɌɜɔɌəɞɧ Ɍɝɔɘ-

ɘɑɞɜɔɕ ɛɜɔ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɛɗɚɞəɚɝɞɔ ɛɌ-

ɜɑəɡɔɘɧ ȸȲ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ACR 2013. 

ȺɞɝɟɞɝɞɎɔɑ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɔ ɚɛɜɑɐɑɗɫɑ-

ɘɧɡ Ɍɝɔɘɘɑɞɜɔɕ ɛɜɔ Ȭ-Ȯ ɞɔɛɌɡ ɛɗɚɞəɚɝɞɔ ɛɌ-

ɜɑəɡɔɘɧ ȸȲ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ACR ɎɝɞɜɑɣɌ-

ɑɞɝɫ əɑɣɌɝɞɚ (ɟ 8 ɛɌɢɔɑəɞɚɖ; 4%), ɖɌɖ ɛɜɌɎɔɗɚ, 

Ɏ ɛɚɝɞɘɑəɚɛɌɟɓɑ ɔ ɛɚ ɛɜɚɤɑɝɞɎɔɔ ɐɚɝɞɌɞɚɣəɚ 

ɐɗɔɞɑɗɨəɚɏɚ ɛɑɜɔɚɐɌ Ɏɜɑɘɑəɔ (ɍɚɗɑɑ 2 ɗɑɞ, ɝɚ-

ɏɗɌɝəɚ əɌɤɔɘ ɐɌəəɧɘ) ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ȸȲ. ȶɜɚɘɑ ɞɚɏɚ, Ɏɑɜɚɫɞəɚɝɞɨ 

ɐɌəəɚɏɚ ɔɝɡɚɐɌ ɎɚɓɜɌɝɞɌɑɞ ɟ ɒɑəɥɔə, əɑ ɔɘɑɎ-

ɤɔɡ ɛɜɔɓəɌɖɚɎ ɠɔɍɜɚɓəɚ-ɖɔɝɞɚɓəɚɕ ɍɚɗɑɓəɔ ɐɚ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔ ɏɔɛɑɜɝɞɑəɔɣɑ-

ɝɖɚɏɚ ɞɑɗɚɝɗɚɒɑəɔɫ.  

Ȯ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ ɘɌɘɘɚɏɜɌɠɔɫ ɚɍɗɌɐɌ-

ɑɞ ɘɌɖɝɔɘɌɗɨəɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ, ɍɗɌɏɚɐɌɜɫ 

ɣɑɘɟ əɑ ɎɚɓəɔɖɌɑɞ əɑɚɍɡɚɐɔɘɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ 

ɖɌɖɔɡ-ɗɔɍɚ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ. ɉɞɚ 

ɞɌɖɒɑ ɝɛɜɌɎɑɐɗɔɎɚ, ɟɣɔɞɧɎɌɫ ɞɚɞ ɠɌɖɞ, ɣɞɚ 

ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ȿȳȴ Ɏ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ ɐɚ-

ɝɞɌɞɚɣəɚ ɚɏɜɌəɔɣɑəɌ, ɛɚɝɖɚɗɨɖɟ ɩɡɚɏɑəəɚɝɞɨ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɎɑɝɨɘɌ ɝɡɚɒɌ ɝ 

ɞɌɖɚɎɚɕ ɒɔɜɚɎɚɕ ɛɌɜɑəɡɔɘɧ ȸȲ, ɓɌɞɜɟɐəɫɫ 

ɎɔɓɟɌɗɔɓɌɢɔɪ ɐɌɒɑ ɚɛɟɡɚɗɑɕ ɍɚɗɨɤɔɡ ɜɌɓɘɑ-

ɜɚɎ.  

ȸɌɘɘɚɏɜɌɠɔɣɑɝɖɔ ɚɛɜɑɐɑɗɫɑɘɧɑ Ɍɝɔɘ-

ɘɑɞɜɔɔ ɛɜɔ Ȭ-Ȯ ɞɔɛɌɡ ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ 

ȸȲ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ACR. Ȼɗɚɞəɚɝɞɨ ɛɌɜɑə-

ɡɔɘɧ ȸȲ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɌɫ Ȭ-Ȯ ɞɔɛɌɘ, ɛɜɑɐ-

ɛɚɗɌɏɌɑɞ əɔɓɖɟɪ ɣɌɝɞɚɞɟ Ɍɝɔɘɘɑɞɜɔɣəɚɏɚ ɜɌɝ-

ɛɜɑɐɑɗɑəɔɫ ɜɑəɞɏɑəɚɛɗɚɞəɧɡ ɞɖɌəɑɕ. Ȯ ɜɑɓɟɗɨ-

ɞɌɞɑ ɍɚɗɨɤɔəɝɞɎɚ ɚɛɜɑɐɑɗɫɑɘɧɡ Ɍɝɔɘɘɑɞɜɔɕ ɟ 

ɛɌɢɔɑəɞɚɖ, ɛɑɜɑəɑɝɤɔɡ ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ əɌ ȸȲ, ɚɍɟɝɗɚɎɗɑəɚ ɜɟɍɢɚɎɧɘɔ ɔɓɘɑ-

əɑəɔɫɘɔ Ɏ ɚɍɗɌɝɞɔ ɜɌəɑɑ Ɏɧɛɚɗəɑəəɚɏɚ ɚɛɑɜɌ-

ɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɗɔɍɚ ɐɜɟɏɔɘɔ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɘɔ ɛɜɚɢɑɝɝɌɘɔ. ȾɌɖɌɫ ɝɔɞɟɌɢɔɫ ɚɞɘɑɣɌ-

ɗɌɝɨ ɟ 70 ɛɌɢɔɑəɞɚɖ (33%) (ɜɔɝ. 1, 2 ). 

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɜɟɍɢɚɎɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɚɍ-

ɗɌɝɞɔ ɜɌəɑɑ Ɏɧɛɚɗəɑəəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌ ɘɚɏɟɞ ɝɚɛɜɚɎɚɒɐɌɞɨɝɫ ɐɜɟɏɔɘɔ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɘɔ ɛɜɚɢɑɝɝɌɘɔ, ɖɌɖ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɘɔ, ɞɌɖ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ, ɣɞɚ ɞɜɑ-

ɍɟɑɞ Ɏɧɛɚɗəɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

(əɌɔɍɚɗɑɑ ɣɌɝɞɚ ð ȿȳȴ) ɝ ɢɑɗɨɪ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

ȸɌɘɘɚɏɜɌɠɔɣɑɝɖɔ ɚɛɜɑɐɑɗɫɑɘɧɑ Ɍɝɔɘ-

ɘɑɞɜɔɔ ɛɜɔ Ƚ-D ɞɔɛɌɡ ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ 

ȸȲ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ACR ɟ ɛɌɢɔɑəɞɚɖ, ɛɑɜɑ-

əɑɝɤɔɡ ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ɐɌəəɚɘ 

ɚɜɏɌəɑ, ɎɝɞɜɑɣɌɗɔɝɨ ɐɚɎɚɗɨəɚ ɣɌɝɞɚ (ɟ 72 ɚɍɝɗɑ-

ɐɚɎɌəəɧɡ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɔ ɛɌɢɔɑəɞɚɖ ð 

40,9%) ɔ ɘɚɏɟɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɧ ɖɌɖ Ɍɝɔɘɘɑɞ-

ɜɔɣəɧɘ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ ɠɔɍɜɚɓəɚɕ ɞɖɌəɔ, ɞɌɖ 

ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ, ɔ ɟɐɌɗɑ-

əɔɑɘ ɝɌɘɧɡ ɛɗɚɞəɧɡ ɚɞɐɑɗɚɎ ȸȲ (Ɏ ɛɚɝɗɑɐəɑɘ 

ɝɗɟɣɌɑ ɚɛɑɜɔɜɚɎɌəəɌɫ ȸȲ Ɏɧɏɗɫɐɔɞ ɘɑəɑɑ 

ɛɗɚɞəɚɕ) (ɜɔɝ. 3, 4). 

ȺɐəɌɖɚ, ɟɣɔɞɧɎɌɫ ɞɚɞ ɠɌɖɞ, ɣɞɚ əɌɗɔɣɔɑ 

Ɍɝɔɘɘɑɞɜɔɔ ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ ɘɚɒɑɞ 

əɌɍɗɪɐɌɞɨɝɫ ɛɜɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɛɜɚɢɑɝɝɌɡ 

ȸȲ, ɖɌɒɐɧɕ ɞɌɖɚɕ ɝɗɟɣɌɕ ɞɜɑɍɟɑɞ ɛɜɚɎɑɐɑəɔɫ 

ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ. 

ȺɞɝɟɞɝɞɎɔɑ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɔ ɚɛɜɑɐɑɗɫɑ-

ɘɧɡ Ɍɝɔɘɘɑɞɜɔɕ ɛɜɔ Ƚ-D ɞɔɛɌɡ ɛɗɚɞəɚɝɞɔ ɛɌ-

ɜɑəɡɔɘɧ ȸȲ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ACR. ȮɧɝɚɖɌɫ 

(Ƚ-D ɞɔɛɧ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ACR) ɛɗɚɞəɚɝɞɨ 

ɛɌɜɑəɡɔɘɧ ȸȲ ɛɜɑɐɝɞɌɎɗɫɑɞ ɓəɌɣɔɞɑɗɨəɧɑ 

ɞɜɟɐəɚɝɞɔ ɛɜɔ əɌɍɗɪɐɑəɔɔ ɛɌɢɔɑəɞɚɖ, ɛɑɜɑ-

əɑɝɤɔɡ ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ȸȲ ɛɚ 

ɛɚɎɚɐɟ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɛɜɚɢɑɝɝɚɎ, ɛɚɝɖɚɗɨ-

ɖɟ ɘɚɒɑɞ ɘɌɝɖɔɜɚɎɌɞɨ ɐɌɒɑ ɐɚɎɚɗɨəɚ ɖɜɟɛəɧɑ 

ɚɣɌɏɚɎɧɑ ɚɍɜɌɓɚɎɌəɔɫ (ɖɌɖ ɛɜɔ ɘɌɘɘɚɏɜɌɠɔɔ, 

ɞɌɖ ɔ Ɏ ɛɜɚɢɑɝɝɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ). 

Ȼɚɩɞɚɘɟ Ɏ ɞɌɖɚɕ ɝɔɞɟɌɢɔɔ ɝɞɌəɐɌɜɞəɚɑ ɖɗɔəɔ-

ɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɔ ɘɌɘɘɚɏɜɌɠɔɪ ɎɝɑɏɐɌ 

ɛɜɔɡɚɐɔɞɝɫ ɐɚɛɚɗəɫɞɨ ȿȳȴ. ȾɌɖɌɫ ɝɔɞɟɌɢɔɫ 

ɎɝɞɜɑɣɌɗɌɝɨ ɟ 26 (14,8%) əɌɤɔɡ ɛɌɢɔɑəɞɚɖ (ɜɔɝ. 

5, 6 ). 

ȰɔəɌɘɔɣɑɝɖɌɫ ɘɌɘɘɚɏɜɌɠɔɫ. 

Ȼɜɔ ɚɢɑəɖɑ Ɍɝɔɘɘɑɞɜɔɕ, ɛɚ əɌɤɑɘɟ ɘəɑ-

əɔɪ, Ɏɧɝɚɖɟɪ ɢɑəəɚɝɞɨ ɔɘɑɑɞ ɚɞɝɗɑɒɔɎɌəɔɑ 

ɐɔəɌɘɔɖɔ ɔɓɘɑəɑəɔɕ ɛɜɔ ɘɌɘɘɚɏɜɌɠɔɔ. Ⱥɞ-

ɝɟɞɝɞɎɔɑ ɐɔəɌɘɔɖɔ Ɏ ɞɑɣɑəɔɑ 3 ɗɑɞ, Ɏɚ Ɏɝɑɡ ɝɗɟ-

ɣɌɫɡ, ɖɚɏɐɌ ɔɘɑɗɔɝɨ ɐɌəəɧɑ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ 

əɌɍɗɪɐɑəɔɫ Ɏ ɞɑɣɑəɔɑ ɑɥɑ əɑ ɘɑəɑɑ 3 ɗɑɞ, ɝɎɔ-

ɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚɍ ɚɞɝɟɞɝɞɎɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ 

ɞɜɌəɝɠɚɜɘɌɢɔɔ. ȽɌɘɔ ɒɑ ɝɠɚɜɘɔɜɚɎɌəəɧɑ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɠɔɍɜɚɓəɧɑ ɔɓɘɑəɑəɔɫ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɝɚɡɜɌəɫɪɞɝɫ ɍɑɓ Ɏɝɫɖɚɕ ɐɔəɌɘɔɖɔ. 

Ȼɜɔ ɩɞɚɘ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ ɘɚɒɑɞ 

əɌɍɗɪɐɌɞɨɝɫ ɛɜɔ əɌɗɔɣɔɔ ɟ ɛɌɢɔɑəɞɖɔ ɖɔɝɞ.  

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

Ȼɚ əɌɤɔɘ ɐɌəəɧɘ, ɐɚɛɚɗəɑəɔɑ ɘɌɘɘɚ-

ɏɜɌɠɔɔ ȿȳȴ ɓəɌɣɔɞɑɗɨəɚ ɜɌɝɤɔɜɔɗɚ ɚɍɥɟɪ 

ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɖɗɔəɔɖɚ-ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌ-

əɔɫ ɛɌɢɔɑəɞɚɖ, ɛɑɜɑəɑɝɤɔɡ ɚɛɑɜɌɞɔɎəɧɑ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌ əɌ ȸȲ ɛɚ ɛɚɎɚɐɟ ɐɚɍɜɚɖɌɣɑɝɞɎɑə-

əɧɡ ɛɜɚɢɑɝɝɚɎ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɍɧɗ ɎɧɫɎɗɑə ɜɫɐ 

ɠɌɖɞɚɜɚɎ, ɚɏɜɌəɔɣɔɎɌɪɥɔɡ Ɏɚɓɘɚɒəɚɝɞɔ ȿȳȴ 

Ɏ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɌəɌɗɔɓɌ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ 

ɍɧɗɔ Ɏɧɐɑɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɎɌɜɔɌəɞɧ ɩɡɚɖɌɜ-

ɞɔə.  

ȯɔɛɑɜɩɡɚɏɑəəɧɕ ɜɟɍɑɢ əɌ ɠɚəɑ ɠɔɍɜɚɓəɚɕ 

ɛɌɜɑəɡɔɘɧ. ȰɌəəɌɫ ɝɔɞɟɌɢɔɫ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ 

Ɏɧɝɚɖɚɕ ɩɡɚɏɑəəɚɝɞɨɪ ɛɌɜɑəɡɔɘɧ ȸȲ ɔ ɜɟɍɢɌ 

Ɏ əɑɕ, ɣɞɚ ɚɍɗɑɏɣɌɑɞ ɎɧɫɎɗɑəɔɑ ɏɔɛɚɩɡɚɏɑəəɧɡ 

ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ, ɖɌɖɔɘɔ ɫɎɗɫɪɞɝɫ ɍɚɗɨ-

ɤɔəɝɞɎɚ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ, ɖɌɖ Ɏ ɚɍɗɌ-

ɝɞɔ ɜɟɍɢɌ, ɞɌɖ ɔ Ɏ ɚɍɗɌɝɞɔ ɚɖɜɟɒɌɪɥɑɕ ɑɏɚ ɔə-

ɞɌɖɞəɚɕ ɛɌɜɑəɡɔɘɧ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɛɚɎɧɤɑəɔɑ 

ɖɚɗɔɣɑɝɞɎɌ ɠɔɍɜɚɓɌ Ɏ ȸȲ ɝəɔɒɌɑɞ ɔəɠɚɜɘɌ-

ɞɔɎəɚɝɞɨ ɘɌɘɘɚɏɜɌɠɔɔ, əɌ ɣɞɚ ɟɖɌɓɧɎɌɗɚɝɨ 

Ɏɧɤɑ, Ɏ  ɜɑɓɟɗɨɞɌɞɑ ɚɝəɚɎəɌɫ əɌɏɜɟɓɖɌ ɗɚɒɔɞɝɫ  
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ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1.  ȸɌɘɘɚɏɜɌɘɧ. 

Ȯ Ɏɑɜɡəɑ-əɌɜɟɒəɚɘ ɖɎɌɐɜɌəɞɑ ɛɜɌɎɚɕ ȸȲ, Ɏ ɓɚəɑ 

ɛɑɜɑəɑɝɑəəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɚɛɜɑɐɑ-

ɗɫɑɞɝɫ ɚɍɗɌɝɞɨ Ɍɝɔɘɘɑɞɜɔɔ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ 

(BIRADS 3; ɝɞɜɑɗɖɌ).  

Fig. 1.  Mammogm ams.  

The asymmetric area of irregular shape (BIRADS 3; a r-
row) corr esponding to the zone of previous surgery is 
clearly visible in the u pper lateral quadrant (ULQ) of the 
right breast.  

 

ȼɔɝ. 2. ȿȳȴ. 

Ȯ ɛɜɚɑɖɢɔɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɜɟɍɢɌ ɛɜɌɎɚɕ ȸȲ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɏɔɛɑɜɩɡɚɏɑəəɧɕ ɟɣɌɝɞɚɖ ɗɔəɑɕəɚɕ ɠɚɜ-

ɘɧ ɝ ɐɚɝɞɌɞɚɣəɚ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ (ɝɞɜɑɗ-

ɖɔ). 

Fig. 2.  Sonogram.  

Echogram of the postoperative scar area shows the lin e-
ar hyperechoic lesion with relatively clear margin (a r-
rows).   

 

ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig . 4) 

ȼɔɝ. 3. ȸɌɘɘɚɏɜɌɘɧ.  

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɗɑɎɚɕ 

ȸȲ. Ȼɗɚɞəɚɝɞɨ ɛɌɜɑəɡɔɘɧ ɝɚɚɞɎɑɞɝɞɎɟɑɞ Ƚ ɞɔɛɟ (əɑ-

ɚɐəɚɜɚɐəɚ ɛɗɚɞəɌɫ).  

Fig. 3. Mammogmams.  

The postoperative deformity of the left breast, that is 
clearly asymmetric (ACR C, heterog eneously dense).  

 

ȼɔɝ. 4. ȿȳȴ.  

ȿ ɞɚɕ ɒɑ ɛɌɢɔɑəɞɖɔ Ɏ ɗɑɎɚɕ ȸȲ Ɏ ɛɜɚɑɖɢɔɔ ɛɚɝɗɑ-
ɚɛɑɜɌɢɔɚəəɚɏɚ ɜɟɍɢɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɏɔɛɑɜɩɡɚɏɑəəɧɕ 
ɞɫɒ ɗɔəɑɕəɚɕ ɠɚɜɘɧ, ɚɖɜɟɒɑəəɧɕ ɔɓɚɩɡɚɏɑəəɧɘ 

ɚɍɚɐɖɚɘ (ɝɞɜɑɗɖɌ). 

Fig. 4. Sonogram.  

Echogram  of the  same patient : in  the  postoperati ve scar  
area  there  is the  linear  hyperechoic  lesion  su rrounded  
by the  isoechoic  rim  (arrow ). 
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ȼɔɝ. 5 (Fig. 5) 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 5. ȸɌɘɘɚɏɜɌɘɘɧ. 

D ɞɔɛ ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ ȸȲ (ɛɗɚɞəɌɫ). ȺɣɌɏɚɎɧɡ 

ɚɍɜɌɓɚɎɌəɔɕ, ɚɍɗɌɝɞɑɕ ɔɓɘɑəɑəəɚɕ ɝɞɜɟɖɞɟɜɧ ɛɌɜɑə-

ɡɔɘɧ, ɝɖɚɛɗɑəɔɕ ɖɌɗɨɢɔəɌɞɚɎ ɔ ɐɜɟɏɔɡ ɔɓɘɑəɑəɔɕ əɑ 

ɚɛɜɑɐɑɗɫɑɞɝɫ.  

Fig. 5. Mamm ograms.   

ACR D (extremely dense).  No suspicious  changes  

found .  

ȼɔɝ. 6.  ȿȳȴ.   

ȿ ɞɚɕ ɒɑ ɛɌɢɔɑəɞɖɔ Ɏ ɛɜɚɑɖɢɔɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ 
ɜɟɍɢɌ əɌ ɛɜɌɎɚɕ ȸȲ ɚɛɜɑɐɑɗɫɑɞɝɫ ɏɔɛɑɜɩɡɚɏɑəəɧɕ 
ɟɣɌɝɞɚɖ ɠɔɍɜɚɓɌ, ɞɜɟɐəɚ ɜɌɓɗɔɣɔɘɧɕ əɌ ɠɚəɑ ɏɔɛɑ-

ɜɩɡɚɏɑəəɚɕ ɒɑɗɑɓɔɝɞɚɕ ɞɖɌəɔ (ɝɞɜɑɗɖɔ).  

Fig. 6.  Sonogram.   

Echogram of the same patient: in the postoper ative scar 
area there is the hyperechoic fibrotic zone hardly visible 
on the hyperechoic glandular parenchyma bac kground 
(arrows).  

 

ȼɔɝ. 7 (Fig. 7) 

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 7.   ȸɌɘɘɚɏɜɌɘɘɧ. 

Ⱦɔɛ ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ Ƚ (əɑɚɐəɚɜɚɐəɚ ɛɗɚɞəɌɫ). Ȯ 

Ɏɑɜɡəɑ-əɌɜɟɒəɚɘ ɖɎɌɐɜɌəɞɑ ɛɜɌɎɚɕ ȸȲ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɚɍɗɌɝɞɨ Ɍɝɔɘɘɑɞɜɔɔ ɛɌɜɑəɡɔɘɧ ɝ əɑɣɑɞɖɔɘ ɖɚəɞɟɜɚɘ 

(BIRADS 3; ɛɜɚɘɑɒɟɞɚɣəɚɑ, ɝɞɜɑɗɖɌ).  

Fig. 7.   Mammo grams.  

ACR Ƚ (heterogeneously dense ). The ULQ of the right 

breast shows the asymmetric area with unclear margin 
(BIRADS 3; probably benign, a rrow).  

 

 

ȼɔɝ. 8. ȿȳȴ. 

Ȯ ɛɜɚɑɖɢɔɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɜɟɍɢɌ əɌ ɛɜɌɎɚɕ 
ȸȲ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɍɗɌɝɞɨ ɔɓɘɑəɑəəɚɕ ɝɞɜɟɖɞɟɜɧ ɛɌ-
ɜɑəɡɔɘɧ ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ ɏɔɛɑɜɩɡɚɏɑəəɧɡ ɟɣɌɝɞɖɚɎ, 
ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɜɟɍɢɚɎɚɕ ɞɖɌəɔ (ɝɞɜɑɗɖɔ). 

Fig. 8.  Sonogram.     

Echogram  of the  same patient : in  the  postoperative  scar  

area  there  is the  zone of architectural  distorsion  with  
predom inantly  dense bands  that  corr espond  to the  scar  
tissue  (arrows ). 
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ɔɘɑəəɚ əɌ ȿȳȴ. Ȯɚɓɘɚɒəɚɝɞɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ ȸȲ Ɏ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ ɞɌɖɒɑ ɚɏɜɌ-

əɔɣɑəɧ, ɣɞɚ ɛɚɜɚɒɐɌɑɞ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ 

ɗɚɒəɚ ɛɚɗɚɒɔɞɑɗɨəɧɡ (ɐɚ 10 ɟɣɌɝɞɖɚɎ əɌ ɘɚ-

ɗɚɣəɟɪ ɒɑɗɑɓɟ, ɝɚɏɗɌɝəɚ əɌɤɔɘ ɐɌəəɧɘ) ɔ 

ɗɚɒəɚ ɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ (50,5%, ɝɚ-

ɏɗɌɝəɚ əɌɤɔɘ ɐɌəəɧɘ). ɉɞɚɞ ɎɌɜɔɌəɞ ɩɡɚɖɌɜ-

ɞɔəɧ ɚɞɘɑɣɌɗɝɫ ɟ 75 ɔɓ 212 (35,4%) əɌɤɔɡ ɛɌ-

ɢɔɑəɞɚɖ (ɜɔɝ. 7, 8). 

ȿɣɔɞɧɎɌɫ Ɏɧɝɚɖɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ȿȳȴ 

Ɏ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ, əɑɝɘɚɞɜɫ əɌ ɚɏɜɌəɔɣɑəəɟɪ 

ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɘɌɘɘɚɏɜɌɠɔɔ, ɛɜɚɎɑɐɑəɔɑ 

ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɗɟɣɑɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ əɌ ȸȲ 

ɚɍɧɣəɚ əɑ ɞɜɑɍɚɎɌɗɚɝɨ. 

ȯɔɛɑɜɩɡɚɏɑəəɧɕ ɜɟɍɑɢ əɌ ɠɚəɑ ɒɑɗɑɓɔ-

ɝɞɚɕ ɛɌɜɑəɡɔɘɧ. Ȯ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ ɜɟɍɢɚɎɌɫ 

ɞɖɌəɨ ɞɌɖɒɑ ɔɘɑɑɞ Ɏɧɝɚɖɟɪ ɩɡɚɏɑəəɚɝɞɨ, ɣɞɚ 

ɛɚɓɎɚɗɫɑɞ ɝɜɌɎəɔɞɑɗɨəɚ ɗɑɏɖɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

əɌ ɩɞɚɘ ɠɚəɑ ɏɔɛɚɩɡɚɏɑəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ. Ȯ ɞɚ 

ɒɑ Ɏɜɑɘɫ ɩɡɚɖɌɜɞɔəɌ ɒɑɗɑɓɔɝɞɚɕ ɛɌɜɑəɡɔɘɧ 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɣɌɝɞɧɘ ɣɑɜɑɐɚɎɌəɔɑɘ ɚɖɜɟɏ-

ɗɧɡ ɏɔɛɚ- ɔ ɛɑɞɗɑɎɔɐəɧɡ ɏɔɛɑɜɩɡɚɏɑəəɧɡ 

ɝɞɜɟɖɞɟɜ əɑɍɚɗɨɤɚɏɚ ɜɌɓɘɑɜɌ, ɣɞɚ ɎɑɝɨɘɌ ɓɌ-

ɞɜɟɐəɫɑɞ ɔɝɝɗɑɐɚɎɌəɔɑ. ȶɜɚɘɑ ɞɚɏɚ, ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɘɌɘɘɚɏɜɌɠɔɔ ɔ ɖɗɔəɔɣɑ-

ɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ Ɏ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ ɞɌɖɒɑ 

ɎɑɝɨɘɌ ɚɏɜɌəɔɣɑəɧ, ɣɞɚ ɞɜɑɍɟɑɞ ɛɜɚɎɑɐɑəɔɫ 

ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɗɫ ɚɢɑəɖɔ ɝɚ-

ɝɞɚɫəɔɫ ɒɑɗɑɓɔɝɞɚɕ ɛɌɜɑəɡɔɘɧ.  

ɉɞɚɞ ɎɌɜɔɌəɞ ɩɡɚɖɌɜɞɔəɧ ɚɞɘɑɣɌɗɝɫ ɟ 45 

ɔɓ 212 (21,3%) əɌɤɔɡ ɛɌɢɔɑəɞɚɖ (ɜɔɝ. 9, 10 ). 

Ȼɚ əɌɤɑɘɟ ɘəɑəɔɪ, Ɏ ɖɌɣɑɝɞɎɑ ɐɚɛɚɗəɔ-

ɞɑɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɖ ɝɗɑɐɟɑɞ 

ɔɝɛɚɗɨɓɚɎɌɞɨ ȸȼ-ɘɌɘɘɚɏɜɌɠɔɪ (ɖɚɞɚɜɌɫ, ɞɑɘ 

əɑ ɘɑəɑɑ, ɘɚɒɑɞ ɐɌɎɌɞɨ ɗɚɒəɚ ɛɚɗɚɒɔɞɑɗɨəɧɑ 

ɜɑɓɟɗɨɞɌɞɧ ɛɜɔ ɜɌɓɎɔɞɚɘ ɒɑɗɑɓɔɝɞɚɘ ɖɚɘɛɚ-

əɑəɞɑ), ɖɚɞɚɜɟɪ ɝɗɑɐɟɑɞ ɐɚɛɚɗəɫɞɨ ȿȳȴ ɏɔɛɑɜɩ-

ɡɚɏɑəəɚɕ ɚɍɗɌɝɞɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɜɟɍɢɌ ɔ 

ɎɧɫɎɗɑəəɧɡ ɚɣɌɏɚɎ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞɌ ɛɜɔ 

ȸȼ-ɘɌɘɘɚɏɜɌɠɔɔ. 

ȯɔɛɑɜɩɡɚɏɑəəɧɕ ɜɟɍɑɢ əɌ ɠɚəɑ ɒɔɜɚɎɚɕ 

ɛɌɜɑəɡɔɘɧ. Ȯɚɓɘɚɒəɚɝɞɔ ɚɍɝɗɑɐɚɎɌəɔɫ ɏɔɛɑɜ-

ɩɡɚɏɑəəɚɏɚ ɜɟɍɢɌ ɛɌɜɑəɡɔɘɧ ȸȲ Ɏ ɐɌəəɚɕ ɝɔ-

ɞɟɌɢɔɔ ɌəɌɗɚɏɔɣəɧ ɛɜɑɐɧɐɟɥɑɘɟ ɎɌɜɔɌəɞɟ. 

ȲɔɜɚɎɌɫ ɛɌɜɑəɡɔɘɌ ɔɘɑɑɞ ɝɜɌɎəɔɞɑɗɨəɚ əɔɓ-

ɖɟɪ ɩɡɚɏɑəəɚɝɞɨ, ɣɞɚ ɓɌɞɜɟɐəɫɑɞ ɎɔɓɟɌɗɔɓɌɢɔɪ 

əɌ ɩɞɚɘ ɠɚəɑ ɏɔɛɚɩɡɚɏɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ. Ȯ ɞɚ 

ɒɑ Ɏɜɑɘɫ ɒɔɜɚɎɌɫ ɛɌɜɑəɡɔɘɌ ð ɍɗɌɏɚɐɌɞəɌɫ 

ɚɍɗɌɝɞɨ ɐɗɫ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ 

ɛɌɗɨɛɌɢɔɔ ȸȲ, ɛɚɝɖɚɗɨɖɟ ɔɘɑəəɚ Ɏ ɩɞɚɕ ɝɔɞɟ-

Ɍɢɔɔ ɓɐɑɝɨ ɐɚɝɞɔɏɌɪɞɝɫ əɌɔɗɟɣɤɔɑ ɜɑɓɟɗɨɞɌɞɧ. 

ɉɞɚɞ ɎɌɜɔɌəɞ ɩɡɚɖɌɜɞɔəɧ ɚɞɘɑɣɌɗɝɫ ɟ 78 

ɔɓ 212 (36,8%) əɌɤɔɡ ɛɌɢɔɑəɞɚɖ (ɜɔɝ. 11, 12 ). 

ȿɣɔɞɧɎɌɫ ɚɏɜɌəɔɣɑəəɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ 

Ɏɚɓɘɚɒəɚɝɞɔ ȿȳȴ əɌ ɠɚəɑ ɒɔɜɚɎɚɕ ɛɌɜɑəɡɔɘɧ 

ɛɜɔ ɘɌɖɝɔɘɌɗɨəɚɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɘɌɘɘɚ-

ɏɜɌɠɔɔ Ɏ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ, ɜɑɖɚɘɑəɐɟɑɞɝɫ ɑɒɑ-

ɏɚɐəɚɑ Ɏɧɛɚɗəɑəɔɑ ɘɌɘɘɚɏɜɌɠɔɔ ɝ ɛɜɔɢɑɗɨ-

əɧɘ ȿȳȴ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɜɟɍɢɌ. 

ȯɔɛɚɩɡɚɏɑəəɧɕ ɜɟɍɑɢ. Ȼɚ ɘɑɜɑ ɐɌɗɨəɑɕ-

ɤɑɏɚ ɟɛɗɚɞəɑəɔɫ ɔ ɚɍɧɓɎɑɝɞɎɗɑəɔɫ ɜɟɍɢɌ ɛɜɚ-

ɔɝɡɚɐɔɞ ɝəɔɒɑəɔɑ ɑɏɚ ɩɡɚɏɑəəɚɝɞɔ. ȶɜɚɘɑ ɞɚɏɚ, 

əɔɓɖɚɕ ɩɡɚɏɑəəɚɝɞɨɪ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɏɜɌəɟɗɫ-

ɢɔɚəəɌɫ ɞɖɌəɨ. Ȼɚɩɞɚɘɟ Ɏ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ 

Ɏɚɓɘɚɒəɚɝɞɔ ȿȳȴ ɜɑɓɖɚ ɝəɔɒɌɪɞɝɫ, ɜɌɎəɚ ɖɌɖ 

ɔ Ɏɚɓɘɚɒəɚɝɞɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ 

ɘɌɘɘɚɏɜɌɠɔɔ.  

ɉɞɚɞ ɎɌɜɔɌəɞ ɩɡɚɖɌɜɞɔəɧ ɚɞɘɑɣɌɗɝɫ ɟ 15 

ɔɓ 212 (7,1%) əɌɤɔɡ ɛɌɢɔɑəɞɚɖ (ɜɔɝ. 13, 14). 

ȿɣɔɞɧɎɌɫ əɑɝɛɑɢɔɠɔɣəɚɝɞɨ ɎɧɫɎɗɑəəɚɏɚ 

ɚɍɜɌɓɚɎɌəɔɫ (ɞɌɖɌɫ ɩɡɚɖɌɜɞɔəɌ ɘɚɒɑɞ əɌɍɗɪ-

ɐɌɞɨɝɫ ɖɌɖ ɛɜɔ ɜɟɍɢɚɎɧɡ ɔɓɘɑəɑəɔɫɡ, ɞɌɖ ɔ 

ɛɜɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɛɜɚɢɑɝɝɌɡ), Ɍ ɞɌɖɒɑ ɛɚ-

ɞɑəɢɔɌɗɨəɟɪ Ɏɧɝɚɖɟɪ ɣɌɝɞɚɞɟ ɗɚɒəɚ ɛɚɗɚɒɔ-

ɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ȸȼ-ɘɌɘɘɚɏɜɌɠɔɔ Ɏ ɐɌə-

əɚɕ ɝɔɞɟɌɢɔɔ, ɓɐɑɝɨ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑɐɑəɔɑ 

ɐɔəɌɘɔɣɑɝɖɚɏɚ ȿȳȴ ɜɟɍɢɌ. 

ȺɣɌɏɚɎɧɑ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɜɟɍɢɑ. Ȯ ɚɍɗɌɝɞɔ 

ɜɟɍɢɌ ȸȲ Ɏɚɓɘɚɒəɚ ɎɧɫɎɗɑəɔɑ ɖɌɖ ɚɍɜɌɓɚɎɌ-

əɔɕ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɘ 

ɚɝɗɚɒəɑəɔɫɘ (ɏɑɘɌɞɚɘ, ɝɑɜɚɘ əɌ ɜɌɓɗɔɣəɧɡ 

ɝɞɌɐɔɫɡ ɝɎɚɑɏɚ ɜɌɓɎɔɞɔɫ, ɏɜɌəɟɗɑɘ), ɞɌɖ ɔ Ɏɝɑɏɚ 

ɝɛɑɖɞɜɌ ɛɌɞɚɗɚɏɔɔ, ɡɌɜɌɖɞɑɜəɚɕ ɐɗɫ ȸȲ. ɉɞɔ 

ɔɓɘɑəɑəɔɫ Ɍɝɝɚɢɔɔɜɟɪɞɝɫ ɝ ɔɓɘɑəɑəɔɫɘɔ Ɍɜ-

ɡɔɞɑɖɞɚəɔɖɔ ɞɖɌəɑɕ ȸȲ, ɚɍɟɝɗɚɎɗɑəəɧɘɔ ɛɑ-

ɜɑəɑɝɑəəɧɘ ɚɛɑɜɌɞɔɎəɧɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ, ɣɞɚ 

ɘɚɒɑɞ ɓɌɞɜɟɐəɫɞɨ ɔəɞɑɜɛɜɑɞɌɢɔɪ ɛɚɗɟɣɑəəɧɡ 

ɜɑɓɟɗɨɞɌɞɚɎ. ȾɌɖɔɑ ɔɓɘɑəɑəɔɫ ɚɞɘɑɣɌɗɔɝɨ ɟ 33 

(15,6%) əɌɤɔɡ ɛɌɢɔɑəɞɚɖ (ɜɔɝ. 15, 16). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȳɌ ɛɚɝɗɑɐəɔɑ 10 ɗɑɞ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ 

ȼȸȲ Ɏ ɚɍɥɑɕ ɛɚɛɟɗɫɢɔɔ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌ-

ɢɔɔ ɎɚɓɜɚɝɗɌ ɍɚɗɑɑ ɣɑɘ Ɏ 1,4 ɜɌɓɌ. ȹɑɝɘɚɞɜɫ əɌ 

ɞɚ, ɣɞɚ ɟɐɑɗɨəɧɕ Ɏɑɝ ɍɚɗɨəɧɡ ȼȸȲ, ɎɧɫɎɗɑə-

əɧɡ ɌɖɞɔɎəɚ, ɛɚɝɞɑɛɑəəɚ ɟɎɑɗɔɣɔɎɌɑɞɝɫ, ɐɌə-

əɚɑ ɓəɌɣɑəɔɑ ɝɚɝɞɌɎɗɫɑɞ Ɏɝɑɏɚ 37,2%. Ȼɜɔ ɩɞɚɘ 

ɐɚɗɫ ɍɚɗɨəɧɡ ɝ ɓɌɛɟɥɑəəɧɘɔ ɠɚɜɘɌɘɔ ȼȸȲ 

III -IV ɝɞɌɐɔɔ ɚɝɞɌɑɞɝɫ əɑɐɚɛɟɝɞɔɘɚ Ɏɧɝɚɖɚɕ, 

ɝɚɝɞɌɎɗɫɫ 30,0% [7]. Ȼɔɖ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ȼȸȲ 

ɛɜɔɡɚɐɔɞɝɫ əɌ ɒɑəɥɔə ɞɜɟɐɚɝɛɚɝɚɍəɚɏɚ Ɏɚɓ-

ɜɌɝɞɌ 45-59 ɗɑɞ, ɡɚɞɫ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ əɑɜɑɐɖɔ 

ɝɗɟɣɌɔ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ ȼȸȲ ɟ ɒɑəɥɔə, 

ɑɐɎɌ ɛɑɜɑɤɌɏəɟɎɤɔɡ 30-ɗɑɞəɔɕ ɜɟɍɑɒ [8]. 

ȮɧɒɔɎɌɑɘɚɝɞɨ ɛɌɢɔɑəɞɚɖ, ɓɌɍɚɗɑɎɤɔɡ 

ȼȸȲ, əɌɛɜɫɘɟɪ ɓɌɎɔɝɔɞ ɚɞ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌ-

əɔɫ, əɌ ɖɚɞɚɜɚɕ ɚəɚ ɍɧɗɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ. ȴɓ-

Ɏɑɝɞəɚ, ɣɞɚ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɔɕ ɝɖɜɔəɔəɏ ɛɚɓ-

Ɏɚɗɫɑɞ ɝəɔɓɔɞɨ ɝɘɑɜɞəɚɝɞɨ ɚɞ ȼȸȲ Ɏ 46% ɝɗɟ-

ɣɌɑɎ, ɣɞɚ ɝɚɛɚɝɞɌɎɔɘɚ ɝ ɌəɌɗɚɏɔɣəɧɘ ɛɚɖɌɓɌɞɑ-

ɗɑɘ ɐɗɫ ɌɐɦɪɎɌəɞəɚɕ ɞɑɜɌɛɔɔ (ɡɔɘɔɚɞɑɜɌɛɔɔ Ɏ 

ɖɚɘɍɔəɌɢɔɔ ɝ ɛɜɔɘɑəɑəɔɑɘ ɞɌɘɚɖɝɔɠɑəɌ ʄ 

54%). ȺɐəɌɖɚ ɑɝɗɔ ɟ ɒɑəɥɔə Ɏ ɎɚɓɜɌɝɞɑ 50-60 

ɗɑɞ ɍɗɌɏɚɐɌɜɫ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɚɘɟ ɝɖɜɔəɔəɏɟ 

ɟɐɌɑɞɝɫ ɝəɔɓɔɞɨ ɝɘɑɜɞəɚɝɞɨ ɚɞ ȼȸȲ əɌ 35%, ɞɚ 

ɟ ɒɑəɥɔə 40-49 ɗɑɞ ɛɜɚɎɑɐɑəɔɑ ɝɖɜɔəɔəɏɚɎɚɕ 

ɘɌɘɘɚɏɜɌɠɔɔ ɛɜɌɖɞɔɣɑɝɖɔ əɔɖɌɖ əɑ ɚɞɜɌɒɌɑɞ-

ɝɫ əɌ ɎɧɒɔɎɌɑɘɚɝɞɔ, ɣɞɚ ɝɎɫɓɌəɚ ɝ Ɏɧɝɚɖɚɕ 

ɛɗɚɞəɚɝɞɨɪ ɛɌɜɑəɡɔɘɧ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɔ 

əɔɓɖɚɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨɪ ɘɌɘɘɚɏɜɌɠɔɔ Ɏ ɞɌ-

ɖɔɡ ɟɝɗɚɎɔɫɡ [9, 10]. 
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ȼɔɝ. 9 (Fig. 9) 

 

ȼɔɝ. 10 (Fig. 10) 

ȼɔɝ. 9.  ȸɌɘɘɚɏɜɌɘɘɧ Ɏ ɖɚɝɚɕ ɛɜɚɑɖɢɔɔ. 

Ⱦɔɛ ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ Ƚ (əɑɚɐəɚɜɚɐəɚ ɛɗɚɞəɌɫ). 

ȺɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ, ɚɍɗɌɝɞɑɕ ɔɓɘɑəɑəəɚɕ ɝɞɜɟɖ-

ɞɟɜɧ ɛɌɜɑəɡɔɘɧ, ɝɖɚɛɗɑəɔɕ ɖɌɗɨɢɔəɌɞɚɎ ɔ ɐɜɟɏɔɡ 

ɔɓɘɑəɑəɔɕ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ.  

Fig. 9.  MLO mammograms . 

ACR C (heterogeneously dense).  No suspicious  lesions  

found .   

ȼɔɝ. 10. ȿȳȴ.  

Ȼɜɔ ȿȳȴ ɟ ɞɚɕ ɒɑ ɛɌɢɔɑəɞɖɔ Ɏ ɛɜɚɑɖɢɔɔ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɚɏɚ ɜɟɍɢɌ əɌ ɗɑɎɚɕ ȸȲ ɚɛɜɑɐɑɗɫɑɞɝɫ ɏɔɛɑɜɩɡɚ-
ɏɑəəɧɕ ɟɣɌɝɞɚɖ ɠɔɍɜɚɓɌ, ɝ ɞɜɟɐɚɘ ɜɌɓɗɔɣɔɘɧɕ əɌ 
ɠɚəɑ ɒɑɗɑɓɔɝɞɚɕ ɞɖɌəɔ ȸȲ (ɝɞɜɑɗɖɔ).  

Fig. 10. Sonogram.     

Echogram of the same patient: in the pos toperative scar 
area of the left breast there is the hyperechoic f ibrous 
area barely visible on the glandular background (a r-
rows).  

 

ȼɔɝ. 11 (Fig. 11) 

 

ȼɔɝ. 12 (Fig. 12) 

ȼɔɝ. 11. ȸɌɘɘɚɏɜɌɘɘɧ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ.   

Ⱦɔɛ ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ Ȭ (ɒɔɜɚɎɌɫ). ȽɗɑɎɌ əɌ 12 

ɣɌɝɌɡ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɍɗɌɝɞɨ Ɍɝɔɘɘɑɞɜɔɔ ɛɌɜɑəɡɔɘɧ 

(BIRADS 3; Ɏɑɜɚɫɞəɚ, ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɌɫ) (ɝɞɜɑɗɖɌ).  

Fig. 11.  Mammograms . 

ACR A (fatty). Left br east, 12 hour shows the asymmetric 

area (BIRADS 3; probably benign; a rrow).  

 

ȼɔɝ. 12. ȿȳȴ 

ɉɡɚɏɜɌɘɘɌ ɞɚɕ ɒɑ ɛɌɢɔɑəɞɖɔ: əɌ ɠɚəɑ ɒɔɜɚɎɚɕ ɛɌ-
ɜɑəɡɔɘɧ Ɏ ɛɜɚɑɖɢɔɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɜɟɍɢɌ 
ɚɛɜɑɐɑɗɫɑɞɝɫ ɜɌɝɛɚɗɚɒɑəəɚɑ ɛɌɜɌɗɗɑɗɨəɚ ɖɚɒɑ ɏɔɛɑ-
ɜɩɡɚɏɑəəɚɑ ɚɐəɚɜɚɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ əɑɛɜɌɎɔɗɨəɚɕ 

ɠɚɜɘɧ ɝ əɑɣɑɞɖɔɘ, əɑɜɚɎəɧɘ ɖɚəɞɟɜɚɘ, ɜɌɝɢɑəɑəəɚɑ 
ɖɌɖ ɜɟɍɢɚɎɌɫ ɞɖɌəɨ (ɝɞɜɑɗɖɔ). 

Fig. 12.  Sonogram.    

Echogram  of the  same patient : in  the  postoperative  scar  
area  there  is the  hyperechoic  homogenous  lesion  with  
unclear  ma rgin , located  par allel  to  the  skin  surface  on 
the  fatty  background  (arrows ). This lesion was consi d-
ered to be a scar.  
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ȼɔɝ. 13 (Fig. 13) 

 

ȼɔɝ. 14 (Fig. 14) 

ȼɔɝ. 13.  ȸɌɘɘɚɏɜɌɘɘɧ Ɏ ɖɚɝɚɕ ɛɜɚɑɖɢɔɔ. 

Ⱦɔɛ ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ Ƚ (əɑɚɐəɚɜɚɐəɚ ɛɗɚɞəɌɫ). Ȯ 

Ɏɑɜɡəɑ-əɌɜɟɒəɚɘ ɖɎɌɐɜɌəɞɑ ɛɜɌɎɚɕ ȸȲ ɚɛɜɑɐɑɗɫɑɞ-

ɝɫ ɚɍɗɌɝɞɨ Ɍɝɔɘɘɑɞɜɔɔ ɛɌɜɑəɡɔɘɧ Ɏ Ɏɔɐɑ ɞɫɒɌ ɗɔ-

əɑɕəɚɕ ɠɚɜɘɧ (BIRADS 2; ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɑ) (ɝɞɜɑɗ-

ɖɌ).  

Fig. 13.  MLO mammograms .  

ACR C (heterogeneously dense).  OLQ of the right breast 

shows the band -like asymmetric area (BIRADS 2; b e-

nign; arrow).   

ȼɔɝ. 14. ȿȳȴ. 

Ȼɜɔ ȿȳȴ ɝɛɜɌɎɌ Ɏ ɛɜɚɑɖɢɔɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ 
ɜɟɍɢɌ ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ ɖɚɒɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɏɔɛɚɩɡɚ-
ɏɑəəɚɑ əɑɚɐəɚɜɚɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ əɑɛɜɌɎɔɗɨəɚɕ 

ɠɚɜɘɧ ɝ əɑɣɑɞɖɔɘ, əɑɜɚɎəɧɘ ɖɚəɞɟɜɚɘ, ɚɖɜɟɒɑəəɚɑ 
ɚɍɚɐɖɚɘ ɏɔɛɑɜɩɡɚɏɑəəɚɕ ɠɔɍɜɚɓəɚɕ ɞɖɌəɔ (ɝɞɜɑɗɖɌ). 

Fig. 14. Sonogram.    

Ech ogram of the same patient: in the postoperative scar 

area there is the hypoechoic i nhomogenous lesion with 

unclear margin, surrounded by the hyperechoic rim of 

fibrous tissue (arrow).  

 

ȼɔɝ. 15 (Fig. 15) 

 

ȼɔɝ. 16 (Fig. 16) 

ȼɔɝ. 15. ȸɌɘɘɚɏɜɌɘɘɧ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ. 

Ⱦɔɛ ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ Ȯ (ɒɑɗɑɓɔɝɞɚ-ɠɔɍɜɚɓəɌɫ). 

ȽɛɜɌɎɌ əɌ 6 ɣɌɝɌɡ ɚɛɜɑɐɑɗɫɑɞɝɫ ɏɔɛɑɜɐɑəɝɔɎəɚɑ 

ɚɖɜɟɏɗɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ əɑ ɛɚɗəɚɝɞɨɪ ɣɑɞɖɔɘ ɖɚəɞɟ-

ɜɚɘ (BIRADS 3; Ɏɑɜɚɫɞəɚ, ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɑ) (ɝɞɜɑɗ-

ɖɌ).  

Fig. 15. Mamm ograms,  

ACR B (fibroglandular).  Six  hour of the right breast 

shows the round lesion with partially unclear margin 

(BIRADS 3; probably benign; arrow).     

ȼɔɝ. 16. ȿȳȴ 

Ȼɜɔ ȿȳȴ ɝɛɜɌɎɌ əɌ 6 ɣɌɝɌɡ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɖɜɟɒɑəəɚɑ 

ɏɔɛɑɜɩɡɚɏɑəəɚɕ ɜɟɍɢɚɎɚɕ ɞɖɌəɨɪ ɏɔɛɚɩɡɚɏɑəəɚɑ əɑ-

ɚɐəɚɜɚɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɚɎɌɗɨəɚɕ ɠɚɜɘɧ ɝ ɐɚɎɚɗɨəɚ 
ɣɑɞɖɔɘ ɖɚəɞɟɜɚɘ, ɝ ɓɌɞɑɖɌɘɔ ɒɔɐɖɚɝɞɔ Ɏɐɚɗɨ ɘɑɒ-
ɐɚɗɨɖɚɎɧɡ ɛɑɜɑɏɚɜɚɐɚɖ (ɝɑɜɚɘɌ).  

Fig. 16.  Sonogram  

Echogram of the same patient: the lesion found on 
mammogram corresponds to a oval hypoechoic inh o-
mogenous fluid -contained lesion with relatively clear 
margin. The fluid partially spreads along the interlobular 
septa (seroma).  
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Ȼɚɩɞɚɘɟ ɎɌɒəɧɘ əɌɛɜɌɎɗɑəɔɑɘ ɛɜɑɎɑə-

ɞɔɎəɚɕ ɘɑɐɔɢɔəɧ ɫɎɗɫɑɞɝɫ ɔɐɑəɞɔɠɔɖɌɢɔɫ 

Ɏɚɓɘɚɒəɧɡ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ȼȸȲ ɔ 

ɜɌɓɜɌɍɚɞɖɌ ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɝɞɜɌɞɑɏɔɔ ɝɖɜɔ-

əɔəɏɌ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɝ ɔɡ ɟɣɑɞɚɘ, ɛɚɝɖɚɗɨɖɟ 

ɒɑəɥɔəɧ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ȼȸȲ 

əɟɒɐɌɪɞɝɫ Ɏ ɍɚɗɑɑ ɞɥɌɞɑɗɨəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɝ 

ɛɜɔɎɗɑɣɑəɔɑɘ ɎɧɝɚɖɚɣɟɎɝɞɎɔɞɑɗɨəɧɡ ɘɑɞɚɐɚɎ 

ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ȼȸȲ. ȶɜɚɘɑ ɞɚɏɚ, ɖɌɖ 

ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ, ɟ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɖ ɢɑɗɑɝɚɚɍ-

ɜɌɓəɚ ɍɚɗɑɑ ɜɌəəɑɑ əɌɣɌɗɚ ɝɖɜɔəɔəɏɚɎɧɡ ɛɜɚ-

ɏɜɌɘɘ (əɌ 5-10 ɗɑɞ ɜɌəɨɤɑ ɚɍɥɑɛɚɛɟɗɫɢɔɚəəɚɏɚ 

ɎɚɓɜɌɝɞɌ), Ɍ ɞɌɖɒɑ ɝɚɖɜɌɥɑəɔɑ ɛɑɜɔɚɐɚɎ ɘɑɒɐɟ 

ɚɝɘɚɞɜɌɘɔ [11, 12]. 

ȺɛɔɝɌəəɧɑ Ɏɧɤɑ ɎɌɜɔɌəɞɧ ɜɑəɞɏɑəɚɟɗɨ-

ɞɜɌɓɎɟɖɚɎɧɡ ɔɓɘɑəɑəɔɕ ȸȲ, ɖɌɖ ɛɜɑɐɝɞɌɎɗɫɑɞ-

ɝɫ, ɚɍɑɝɛɑɣɔɎɌɪɞ Ɏɚɓɘɚɒəɚɝɞɨ ɔəɐɔɎɔɐɟɌɗɔɓɔ-

ɜɚɎɌəəɚɏɚ ɛɚɐɍɚɜɌ ɘɑɞɚɐɚɎ ɝɖɜɔəɔəɏɌ ȼȸȲ ɟ 

ɛɌɢɔɑəɞɚɖ, ɛɑɜɑəɑɝɤɔɡ ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ əɌ ȸȲ ɛɚ ɛɚɎɚɐɟ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ 

ɛɜɚɢɑɝɝɚɎ. Ȼɑɜɔɚɐɔɣəɚɝɞɨ ɒɑ ɝɖɜɔəɔəɏɌ Ɏ ɗɪ-

ɍɚɕ ɏɜɟɛɛɑ ɜɔɝɖɌ, əɌ əɌɤ Ɏɓɏɗɫɐ, ɢɑɗɑɝɚɚɍɜɌɓəɚ 

ɟɝɞɌəɌɎɗɔɎɌɞɨ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ Ɏɜɑɘɑəɑɘ ɟɐɎɚ-

ɑəɔɫ ɜɌɓɘɑɜɚɎ ȼȸȲ, ɖɚɞɚɜɚɑ ɘɚɒɑɞ ɎɌɜɨɔɜɚ-

ɎɌɞɨ ɚɞ 46 ɐɚ 825 ɐəɑɕ (Ɏ ɝɜɑɐəɑɘ ñ 193 Ñ141 

ɐɑəɨ), ɜɌɓɗɔɣɌɫɝɨ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɑɢɑɛɞɚɜəɚ-

ɏɚ ɝɞɌɞɟɝɌ ɚɛɟɡɚɗɔ: ɐɗɫ ɩɝɞɜɚɏɑəɛɚɓɔɞɔɎəɚɏɚ 

ȼȸȲ ɚɍɥɑɑ ɝɜɑɐəɑɑ Ɏɜɑɘɫ ɟɐɎɚɑəɔɫ ɝɚɝɞɌɎɗɫɑɞ 

241 Ñ166 ɐəɑɕ, ɐɗɫ HER2 -ɛɚɓɔɞɔɎəɚɏɚ ȼȸȲ ð

162 Ñ60 ɐəɑɕ, ɐɗɫ ɜɑɢɑɛɞɚɜɚəɑɏɌɞɔɎəɚɏɚ ȼȸȲ 

ñ 103 Ñ43 ɐəɫ [13, 14].  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɓɌ ɩɞɚɞ ɛɑɜɔɚɐ, ɝ ɚɐəɚɕ 

ɝɞɚɜɚəɧ, ɚɛɟɡɚɗɨ ɝ ɘɌɖɝɔɘɌɗɨəɧɘ əɌɔɍɚɗɑɑ ɣɌ-

ɝɞɚ əɑ ɎɧɫɎɗɫɪɥɔɘɝɫ ɜɌɓɘɑɜɚɘ (5 ɘɘ) ɐɚɝɞɔɏ-

əɑɞ ɜɌɓɘɑɜɌ 10 ɘɘ, ɣɞɚ, ɞɑɘ əɑ ɘɑəɑɑ, Ɏɝɑ ɜɌɎəɚ 

ɍɟɐɑɞ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɛɜɚɏəɚɝɞɔɣɑɝɖɔ ɍɗɌɏɚ-

ɛɜɔɫɞəɚɕ ɖɌɞɑɏɚɜɔɔ Ⱦ1 ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ TNM. 

Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, ɩɞɚɏɚ ɛɑɜɔɚɐɌ ɐɚɝɞɌɞɚɣəɚ, 

ɣɞɚɍɧ ɓɌɣɌɝɞɟɪ əɑɚɛɜɑɐɑɗɫɑɘɌɫ ɚɛɟɡɚɗɨ ɜɌɓɘɑ-

ɜɚɘ 2,5 ɘɘ ɐɚɝɞɔɏɗɌ ɘɔəɔɘɌɗɨəɚɏɚ ɚɛɜɑɐɑɗɫɑ-

ɘɚɏɚ ɛɚɜɚɏɌ (5 ɘɘ). Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɑɜɔɚɐɔɣəɚɝɞɨ 

ɝɖɜɔəɔəɏɚɎɧɡ ɚɝɘɚɞɜɚɎ Ɏ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ 

ɛɜɔɍɗɔɓɔɞɑɗɨəɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɐɗɔɞɑɗɨəɚɝɞɔ ɛɑ-

ɜɔɚɐɌ ɟɐɎɚɑəɔɫ ɜɌɓɘɑɜɚɎ ɚɛɟɡɚɗɔ, ɞ.ɑ. 1 ɜɌɓ Ɏ 6 

ɘɑɝɫɢɑɎ. ȾɌɖɒɑ ɢɑɗɑɝɚɚɍɜɌɓəɚ, əɌ əɌɤ Ɏɓɏɗɫɐ, 

ɐɚɛɚɗəɫɞɨ ɐɌəəɚɑ əɌɍɗɪɐɑəɔɑ ɝɞɌəɐɌɜɞəɧɘ 

ɝɌɘɚɚɍɝɗɑɐɚɎɌəɔɑɘ, ɔ ɛɜɔ ɎɧɫɎɗɑəɔɔ ɛɌɢɔɑəɞ-

ɖɚɕ ɖɌɖɔɡ-ɗɔɍɚ əɚɎɧɡ ɝɔɘɛɞɚɘɚɎ ɚɝɟɥɑɝɞɎɗɫɞɨ 

ɎəɑɛɗɌəɚɎɧɑ ɚɝɘɚɞɜɧ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȽɚɏɗɌɝəɚ əɌɤɔɘ ɐɌəəɧɘ, ɟɣɑɞ ɝɛɑɢɔɠɔ-

ɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɚɍɗɌɝɞɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚ-

ɏɚ ɜɟɍɢɌ ɟ ɛɌɢɔɑəɞɚɖ, ɛɑɜɑəɑɝɤɔɡ ɚɛɑɜɌɞɔɎəɧɑ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ȸȲ ɛɚ ɛɚɎɚɐɟ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɚɕ ɛɌɞɚɗɚɏɔɔ, ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɔɣɨ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɔ 100% ɔ ɐɚɛɟəɖɢɔɚəəɚɕ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɔ 88,7% Ɏ ɎɧɫɎɗɑəɔɔ ȼȸȲ, ɔəɐɟɢɔɜɚ-

ɎɌəəɚɏɚ ɚɛɑɜɌɞɔɎəɧɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ ɛɜɔ ɚɞ-

ɝɟɞɝɞɎɔɔ ɝɗɟɣɌɑɎ ɔəɞɑɜɎɌɗɨəɧɡ ɜɌɖɚɎ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȸɑəɥɔɖɚɎɌ Ⱦ.ȴ., ȹɑɜɑɞɔə Ȭ.Ƚ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɑəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɖɜɔɞɑɜɔɑɎ ɛɜɑɒɐɑɎɜɑɘɑə-

əɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ ɐɔɝɞɜɌɖɢɔɚəəɚɏɚ ɜɑɏɑəɑɜɌɞɌ ɣɑɞɎɑɜɞɚɕ ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ.   

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȿȳȴ Ɏɧɛɚɗəɑəɚ əɌ ɌɛɛɌɜɌɞɌɡ AVISUS  Hitachi  (ɋɛɚ-

əɔɫ),VOLUSON  730 PRO (ȬɎɝɞɜɔɫ). ȺɍɝɗɑɐɚɎɌəɚ 12 ɛɌɢɔɑəɞɚɎ ɝ ɐɔɝɛɗɌɓɔɑɕ 4 

ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ. Ȱɗɫ ɟɐɗɔəɑəɔɫ  ɣɑɞɎɑɜɞɚɕ ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɍɌɓɚɎɟɪ 

ɖɚɘɛɚəɚɎɖɟ ɌɛɛɌɜɌɞɌ  ȴɗɔɓɌɜɚɎɌ. ȮɑɗɔɣɔəɌ ɟɐɗɔəɑəɔɫ ɛɗɪɝəɑɎɧɡ ɖɚɝɞɑɕ Ɏ ɝɜɑɐəɑɘ 

ɝɚɝɞɌɎɔɗɌ 24Ñ5,2 ɘɘ. Ȼɑɜɔɚɐ ɐɔɝɞɜɌɖɢɔɔ ɛɜɔ ɟɐɗɔəɑəɔɔ ɛɗɪɝəɑɎɧɡ ɖɚɝɞɑɕ  ĭ  28Ñ4,2 

ɐəɑɕ. 

ȼɑɓɟɗɨɞɌɞɧ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɖ ɩɡɚɛɜɔɓəɌɖɌɘ Ɏɧɝɚɖɚɏɚ ɟɜɚɎəɫ ɚɝɞɑɚɏɑəɑɓɌ, Ɏɑ-

ɐɟɥɑɏɚ ɖ ɛɜɑɒɐɑɎɜɑɘɑəəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ ɖɚɝɞəɧɡ ɚɞɗɚɘɖɚɎ,  ɚɞəɚɝɫɞɝɫ: ɛɚɫɎɗɑəɔɑ 

ɘɑɗɖɔɡ ɏɔɛɑɜɩɡɚɏɑəəɧɡ ɝɞɜɟɖɞɟɜ Ɏ ɔəɞɑɜɘɑɐɔɌɜəɚɕ ɓɚəɑ ɜɑɏɑəɑɜɌɞɌ Ɏ ɛɑɜɎɧɑ ɞɜɔ ɐəɫ 

ɐɔɝɞɜɌɖɢɔɔ, ɠɚɜɘɔɜɚɎɌəɔɑ  ɩɡɚɛɗɚɞəɧɡ ɠɜɌɏɘɑəɞɚɎ Ɏ ɚɍɗɌɝɞɔ ɩəɐɚɝɞɌɗɨəɚɕ ɜɑɌɖɢɔɔ 

ɣɑɜɑɓ 10-15 ɐəɑɕ ɚɞ əɌɣɌɗɌ ɐɔɝɞɜɌɖɢɔɔ, ɟɎɑɗɔɣɑəɔɑ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ Ɏɝɑɏɚ ɜɑ-

ɏɑəɑɜɌɞɌ ɔ ɚɞɝɟɞɝɞɎɔɑ ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɚɕ ɛɜɚɝɗɚɕɖɔ Ɏ ɔəɞɑɜɘɑɐɔɌɜəɚɕ ɓɚəɑ ɜɑɏɑ-

əɑɜɌɞɌ Ɏɛɗɚɞɨ ɐɚ ɎɔɓɟɌɗɔɓɌɢɔɔ əɑɛɜɑɜɧɎəɚɏɚ ɖɚəɞɟɜɌ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɝ ɏɗɟ-

ɍɔəɚɕ ɛɜɚəɔɖəɚɎɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɌ ɐɚ 3,5 ɘɘ. Ȱɚɛɚɗəɔɞɑɗɨəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ ɖɜɔɞɑ-

ɜɔɑɘ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɘ ɚ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɑɒɐɑɎɜɑɘɑəəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ ɐɔɝɞɜɌɖɢɔ-

ɚəəɚɏɚ ɜɑɏɑəɑɜɌɞɌ ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ, ɫɎɗɫɑɞɝɫ ɜɌɝɤɔɜɑəɔɑ çɥɑɗɔè ɝɘɑɒəɚɏɚ ɛɗɪɝəɑɠɌ-

ɗɌəɏɚɎɚɏɚ ɝɟɝɞɌɎɌ ɐɚ 4,3Ñ0,6 ɘɘ.  

ȳɌɖɗɪɣɑəɔɑ. ȮɧɫɎɗɑəɔɑ ɩɡɚɛɜɔɓəɌɖɚɎ Ɏɧɝɚɖɚɕ ɜɑɛɌɜɌɞɔɎəɚɕ ɌɖɞɔɎəɚɝɞɔ ɐɔɝ-

ɞɜɌɖɢɔɚəəɚɏɚ ɜɑɏɑəɑɜɌɞɌ ɣɑɞɎɑɜɞɚɕ ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɚɝɞɑɚɞɚɘɔɔ ɔ Ɏ 

ɛɑɜɎɧɑ ɐəɔ ɐɔɝɞɜɌɖɢɔɔ ɛɚɓɎɚɗɫɑɞ ɝɎɚɑɎɜɑɘɑəəɚ ɛɜɚɎɑɝɞɔ ɘɑɜɚɛɜɔɫɞɔɫ, əɌɛɜɌɎɗɑəəɧɑ 

əɌ ɛɜɚɠɔɗɌɖɞɔɖɟ ɛɜɑɒɐɑɎɜɑɘɑəəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ ɖɚɝɞəɧɡ ɚɞɗɚɘɖɚɎ ɔ ɛɚɗɟɣɑəɔɑ ɓɌ-

ɛɗɌəɔɜɚɎɌəəɚɕ Ɏɑɗɔɣɔəɧ ɟɐɗɔəɑəɔɫ. ȸɑɞɚɐ ȿȳȴ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌə ɖɌɖ ɚɝəɚɎəɚɕ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ   ɘɑɞɚɐ Ɏ   ɞɑɡ  ɝɗɟɣɌɫɡ, ɖɚɏɐɌ   ɔɓ-ɓɌ  ɚɛɚɜəɧɡ   ɝɞɑɜɒəɑɕ   ɔ     ɖɚɗɑɢ 

ɌɛɛɌɜɌɞɌ ȴɗɔɓɌɜɚɎɌ əɑɎɚɓɘɚɒəɚ ɚɢɑəɔɞɨ ɝɞɜɟɖɞɟɜəɚɑ ɝɚɝɞɚɫəɔɑ  ɜɑɏɑəɑɜɌɞɌ ɛɚ ɐɌə-

əɧɘ ɜɑəɞɏɑəɚɎɝɖɔɡ ɝəɔɘɖɚɎ. 
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USE OF  ULTRASOUND  STUDY  TO ASSESS  THE EARLY  CONSOLIDATION OF  

METATARSAL BONE DISTRACTION REGENERATE IN  PATIENTS WITH  

BRAHIMETATARZIYA  

 

Menschikova T.I., Neretin A.S.  
 

urpose.  To determine the ultrasound criteria of early consolidation of the fourth 

metatarsal distraction regenerate.  

Materials and methods.  Ultrasound study was performed on devices AVISUS Hit a-

chi (Japan), VOLUSON 730PRO (Austria). The study included 12 pa tients with dysplasia of 

the 4 metatarsal. For extension of the fourth metatarsal bone basic layout of the Ilizarov a p-

paratus was used. The metatarsal bone elongation was 24Ñ5,2 mm in average. The distrac-

tion period of metatarsal bones elongation was 28Ñ4,2 days.     

Results.  It was established that the appearance of small hyperechoic structures in 

the area of intermediate regenerate included the first three days of distraction, formation 

ehoplotnosti fragments in endosteal reaction in 10 -15 days from the  beginning of the di s-

traction, the increase in acoustic density of all regenerate, leading to early consolidation of 

bone fragments regenerate connective tissue and the lack of intermediate layer in the r e-

claimed area until visualizing continuous loop cort ical plate with a penetration depth of u l-

trasound to 3,5 mm. An additional ultrasound criterion testifying about the possibility of 

premature consolidation of distraction regenerate metatarsal bone was the expansion of the 

"slots" adjacent to metatarsophal angeal joint to 4,3Ñ 0,6 mm.  

Conclusion.  Identifying the echo signs of high reparative activity of fourth metatarsal 

distraction regenerate after the osteotomy and the first few days of distraction allows time to 

take measures aimed at preventing early co nsolidation of bone fragments and obtain the 

value of the planned extension. Ultrasound method can be used as a primary diagnostic 

method in cases where due to the support rods and rings Ilizarov apparatus it is impossible 

to assess the structural state of  the regenerate according to X -rays.   

 

Keywords: ultrasound, brahimetatarziya fourth metatarsal bone lengthening, oste o-

genesis . 
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ɗɫ ɛɜɚɎɑɐɑəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɖɚɝɞəɚɕ ɝɔɝɞɑɘɧ Ɏ əɌɝɞɚ-

ɫɥɑɑ Ɏɜɑɘɫ ɤɔɜɚɖɚ ɛɜɔɘɑəɫɪɞɝɫ ɘɑ-

ɞɚɐɧ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, ȸȼȾ, ȶȾ, ɖɌɒ-

ɐɧɕ ɔɓ ɩɞɔɡ ɘɑɞɚɐɚɎ ɔɘɑɑɞ ɝɎɚɔ ɛɜɑɔɘɟɥɑɝɞɎɌ. 

ȺɐəɌɖɚ əɌɜɫɐɟ ɝ Ɏɧɝɚɖɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɓəɌɣɔɘɚɝɞɨɪ ɖɌɒɐɧɕ ɘɑɞɚɐ ɔɘɑɑɞ ɝɎɚɔ əɑɐɚ-

ɝɞɌɞɖɔ ɞɌɖɔɑ, ɖɌɖ ɎɧɝɚɖɌɫ ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ əɌ 

ɛɌɢɔɑəɞɌ, ɐɚɜɚɏɚɎɔɓəɌ ɔɝɝɗɑɐɚɎɌəɔɫ, əɑɎɚɓ-

ɘɚɒəɚɝɞɨ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɜɑəɞɏɑəɚəɑɖɚə-

ɞɜɌɝɞəɧɑ ɘɫɏɖɔɑ ɞɖɌəɔ. Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ ɛɚɗɟ-

ɣɔɞɨ ɐɚɛɚɗəɔɞɑɗɨəɟɪ ɔəɠɚɜɘɌɢɔɪ ɛɚɓɎɚɗɫɑɞ 

ɝɚɎɜɑɘɑəəɧɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɘɑɞɚɐ ȿȳȴ [1]. 

Ȼɚɝɞɚɫəəɚɑ ɞɑɡəɔɣɑɝɖɚɑ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɌɛɛɌɜɌɞɚɎ ɛɚɓɎɚɗɫɑɞ ɖɚɘɛɗɑɖɝ-

əɚ ɚɢɑəɔɎɌɞɨ ɔ ɖɚɝɞəɟɪ, ɔ ɘɫɏɖɔɑ ɞɖɌəɔ, Ɍ ɛɜɔ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɎɚɝɛɜɚɔɓɎɚɐɔɞɨ ɚɢɑəɖɟ ɔəɞɑɜɑ-

ɝɟɪɥɔɡ ɝɞɜɟɖɞɟɜ əɌ ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɏɚ ɛɑɜɔɚɐɌ 

ɜɑɌɍɔɗɔɞɌɢɔɔ [1, 3, 6, 7]. Ⱥɝɚɍɑəəɚ ɌɖɞɟɌɗɨəɧɘ 

ɫɎɗɫɑɞɝɫ ɚɢɑəɖɌ ɐɔɝɞɜɌɖɢɔɚəəɚɏɚ ɜɑɏɑəɑɜɌɞɌ,  

əɌɛɜɔɘɑɜ, ɟ ɛɌɢɔɑəɞɚɎ ɝ ɟɖɚɜɚɣɑəɔɑɘ ɚɐəɚɕ 

ɔɗɔ əɑɝɖɚɗɨɖɔɡ ɛɗɪɝəɑɎɧɡ ɖɚɝɞɑɕ (ɍɜɌɡɔɘɑɞɌ-

ɞɌɜɓɔɫ), ɖɚɞɚɜɧɘ  ɛɜɚɎɚɐɫɞ ɛɚɝɞɑɛɑəəɚɑ ɟɐɗɔ-

əɑəɔɑ  ɝɑɏɘɑəɞɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɣɜɑɝɖɚɝɞəɚɏɚ 

ɚɝɞɑɚɝɔəɞɑɓɌ ɛɚ ȴɗɔɓɌɜɚɎɟ [2, 3, 6, 7].  ȿɐɗɔəɑ-

əɔɑ ɞɜɟɍɣɌɞɧɡ ɖɚɝɞɑɕ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɘɚɒɑɞ ɝɚ-

ɛɜɚɎɚɒɐɌɞɨɝɫ ɞɌɖɔɘɔ ɚɝɗɚɒəɑəɔɫɘɔ, ɖɌɖ ɛɜɚ-

ɜɑɓɧɎɌəɔɑ ɝɛɔɢɌɘɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɎɚɝɛɌɗɑəɔɑ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏɚɖɜɟɏ ɝɛɔɢ, ɎɧɜɑɓɧɎɌəɔɑ ɝɛɔɢ 

ɔɓ ɖɚɝɞɔ, Ɍ ɞɌɖɒɑ ɛɜɑɒɐɑɎɜɑɘɑəəɚɕ ɖɚəɝɚɗɔ-

ɐɌɢɔɑɕ ɖɚɝɞəɧɡ ɚɞɗɚɘɖɚɎ ɐɚ ɛɚɗɟɣɑəɔɫ əɑɚɍɡɚ-

ɐɔɘɚɕ Ɏɑɗɔɣɔəɧ ɟɐɗɔəɑəɔɫ [2, 4, 5].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɎɧɫɎɗɑəɔɑ ɩɡɚɛɜɔ-

ɓəɌɖɚɎ ɛɜɑɒɐɑɎɜɑɘɑəəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ ɐɔɝ-

ɞɜɌɖɢɔɚəəɚɏɚ ɜɑɏɑəɑɜɌɞɌ ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ əɌ 

ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɝɜɚɖɑ ɗɑɣɑəɔɫ. 
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ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ) Ɏɧ-

ɛɚɗəɑəɚ  əɌ ɌɛɛɌɜɌɞɑ  AVISUS  Hitachi  (ɋɛɚəɔɫ) 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɗɔəɑɕəɚɏɚ ɐɌɞɣɔɖɌ ɝ ɣɌɝɞɚɞɚɕ 

7,5 ȸȯɢ. ȺɍɝɗɑɐɚɎɌəɚ 12 ɛɌɢɔɑəɞɚɎ ɝ ɐɔɝɛɗɌɓɔ-

ɑɕ 4 ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ. ȿɗɨɞɜɌɓɎɟɖɚɎɧɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɐɔɝɞɜɌɖɢɔɚəəɚɏɚ ɜɑɏɑəɑɜɌɞɌ ɚɝɟɥɑɝɞɎ-

ɗɫɗɔ ɣɑɜɑɓ 3 ɐəɫ ɛɚɝɗɑ ɚɝɞɑɚɞɚɘɔɔ ɔ ɣɑɜɑɓ 3, 

10, 20 ɐəɑɕ ɚɞ əɌɣɌɗɌ ɐɔɝɞɜɌɖɢɔɔ. ȮɑɗɔɣɔəɌ 

ɟɐɗɔəɑəɔɫ ɛɗɪɝəɑɎɧɡ ɖɚɝɞɑɕ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌ-

ɎɔɗɌ 24Ñ5,2 ɘɘ. Ȼɑɜɔɚɐ ɐɔɝɞɜɌɖɢɔɔ ɛɜɔ ɟɐɗɔ-

əɑəɔɔ ɛɗɪɝəɑɎɧɡ ɖɚɝɞɑɕ  ĭ  28Ñ4,2 ɐəɑɕ. 

Ȱɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɔɝɞɜɌɖɢɔɚəəɚɏɚ ɜɑɏɑ-

əɑɜɌɞɌ ɐɌɞɣɔɖ ɟɝɞɌəɌɎɗɔɎɌɗɔ əɌɐ ɚɍɗɌɝɞɨɪ, ɝɚ-

ɚɞɎɑɞɝɞɎɟɪɥɑɕ ɚɝɞɑɚɞɚɘɔɔ, ɚɛɜɑɐɑɗɫɗɔ ɝɚəɚ-

ɏɑɚɘɑɞɜɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ ɓɚəɧ ɟɐɗɔəɑəɔɫ; ɝ 

ɛɚɘɚɥɨɪ ɝɞɌəɐɌɜɞəɚɕ ɛɜɚɏɜɌɘɘɧ ɝɞɜɚɔɗɔ ɏɔ-

ɝɞɚɏɜɌɘɘɧ ɔ ɚɢɑəɔɎɌɗɔ Ɍɖɟɝɞɔɣɑɝɖɟɪ ɛɗɚɞ-

əɚɝɞɨ (ȬȻ) (acoustic density  ĭ AD, Ɍəɏɗ.) Ɏ ɟɝɗɚɎ-

əɧɡ ɑɐɔəɔɢɌɡ (ɟɝɗ. ɑɐ.)   (arbitrary units ĭ ȬU, 

Ɍəɏɗ.) ɐɔɝɞɜɌɖɢɔɚəəɚɏɚ ɜɑɏɑəɑɜɌɞɌ ɔ ɎəɚɎɨ ɚɍ-

ɜɌɓɚɎɌəəɧɡ ɖɚɝɞəɧɡ ɞɜɌɍɑɖɟɗ.  ȳɌ ɖɚəɞɜɚɗɨ 

ɛɜɔəɔɘɌɗɔ ɟɣɌɝɞɚɖ ɘɑɞɌɠɔɓɌ ɛɗɪɝəɑɎɚɕ  ɖɚɝɞɔ 

(ȬȻ=210Ñ10 ɟɝɗ. ɑɐ.). Ƚ ɛɚɘɚɥɨɪ ɛɚɐɎɔɒəɧɡ 

ɘɌɜɖɑɜɚɎ ɔɓɘɑɜɫɗɔ ɤɔɜɔəɟ çɥɑɗɔè ɝɘɑɒəɚɏɚ ɝ 

ɟɐɗɔəɫɑɘɚɕ ɣɑɞɎɑɜɞɚɕ ɛɗɪɝəɑɎɚɕ ɖɚɝɞɨɪ  

ɛɗɪɝəɑɠɌɗɌəɏɚɎɚɏɚ ɝɟɝɞɌɎɌ. Ȯ əɚɜɘɑ ɟ ɛɌɢɔɑə-

ɞɚɎ 18-30 ɗɑɞ çɥɑɗɨ è ɛɗɪɝəɑɠɌɗɌəɏɚɎɚɏɚ  ɝɟ-

ɝɞɌɎɌ 4 ɛɌɗɨɢɌ  ɝɚɝɞɌɎɗɫɑɞ 1,5Ñ0,5 ɘɘ. ȹɌ ɛɜɚ-

ɞɫɒɑəɔɔ Ɏɝɑɏɚ ɛɑɜɔɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔ-

ɗɔ ɝɚɛɚɝɞɌɎɗɑəɔɑ ɐɌəəɧɡ ȿȳȴ ɝ ɐɌəəɧɘɔ ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɔ. 

Ȱɗɫ ɟɐɗɔəɑəɔɫ  ɣɑɞɎɑɜɞɚɕ ɛɗɪɝəɑɎɚɕ ɖɚ-

ɝɞɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɍɌɓɚɎɟɪ ɖɚɘɛɚəɚɎɖɟ ɌɛɛɌɜɌ-

ɞɌ  ȴɗɔɓɌɜɚɎɌ. Ȼɜɔ ɟɐɗɔəɑəɔɔ ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ 

ɐɚɝɞɌɞɚɣəɚ ɚɐəɚɕ ɚɛɚɜɧ, ɛɜɑɐɝɞɌɎɗɫɪɥɑɕ ɝɚ-

ɍɚɕ ɛɚɗɟɖɚɗɨɢɚ, ɜɌɝɛɚɗɚɒɑəəɚɑ Ɏ ɛɜɚɑɖɢɔɔ 

ɖɗɔəɚɎɔɐəɧɡ ɖɚɝɞɑɕ (ɜɔɝ. 1). 

Ȯ ɩɞɚɕ ɚɛɚɜɑ ɓɌɖɜɑɛɗɫɗɔ ɝɛɔɢɧ, ɛɜɚɎɑ-

ɐɑəəɧɑ ɣɑɜɑɓ ɚɝəɚɎɌəɔɫ ɛɗɪɝəɑɎɧɡ ɖɚɝɞɑɕ ɔ 

ɖɗɔəɚɎɔɐəɧɑ ɖɚɝɞɔ. Ƀɑɜɑɓ ɐɔɝɞɌɗɨəɟɪ ɣɌɝɞɨ 

ɟɐɗɔəɫɑɘɚɕ ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ ɛɜɚɎɚɐɔɗɔ ɞɜɔ 

ɖɚəɝɚɗɨəɧɑ ɝɛɔɢɧ ɛɚɐ ɟɏɗɚɘ ɐɜɟɏ ɖ ɐɜɟɏɟ Ɏ 90Ü. 

Ƚɛɔɢɧ ɔɓɏɔɍɌɗɔ ɔ ɓɌɖɜɑɛɗɫɗɔ Ɏ ɝɞɑɜɒəɑ ɘɑɒɐɟ 

ɤɌɕɍɌɘɔ ɝ ɛɜɚɜɑɓɨɪ ɛɜɔ ɛɚɘɚɥɔ ɓɌɞɫɏɔɎɌəɔɫ 

ɐɎɟɡ ɏɌɑɖ. 

Ȱɗɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɖɚɘɛɜɑɝɝɔɔ ɔ ɝɏɔɍɌ-

ɞɑɗɨəɚɕ ɖɚəɞɜɌɖɞɟɜɧ ɛɌɗɨɢɌ Ɏ ɛɗɪɝəɑɠɌɗɌəɏɚ-

Ɏɚɘ ɝɟɝɞɌɎɑ ɛɜɚɎɚɐɔɗɔ ɐɎɑ ɝɛɔɢɧ ɣɑɜɑɓ ɚɝəɚɎ-

əɟɪ ɠɌɗɌəɏɟ ɛɌɗɨɢɌ ɔ ɔəɞɜɌɘɑɐɟɗɗɫɜəɟɪ ɝɛɔɢɟ 

ɣɑɜɑɓ ɐɔɝɞɌɗɨəɟɪ ɠɌɗɌəɏɟ. ɉɞɔ ɝɛɔɢɧ ɖɜɑɛɔɗɔ 

əɌ ɩɞɚɘ ɒɑ ɜɑɓɨɍɚɎɚɘ ɝɞɑɜɒəɑ.  

Ȼɑɜɑɐ Ɏɧɛɚɗəɑəɔɑɘ ɚɝɞɑɚɞɚɘɔɔ ɛɗɪɝəɑ-

Ɏɚɕ ɖɚɝɞɔ ɛɚɗəɚɝɞɨɪ ɜɌɝɝɗɌɍɗɫɗɔ ɏɌɕɖɔ, ɠɔɖ-

ɝɔɜɟɪɥɔɑ ɐɔɝɞɜɌɖɢɔɚəəɧɕ ɝɞɑɜɒɑəɨ ɖ ɛɚɗɟ-

ɖɚɗɨɢɑɎɚɕ ɚɛɚɜɑ. ȽɖɌɗɨɛɑɗɑɘ ɛɜɚɔɓɎɚɐɔɗɔ ɛɜɚ-

ɐɚɗɨəɧɕ ɜɌɓɜɑɓ ɖɚɒɔ ɛɚ ɞɧɗɨəɚ-ɍɚɖɚɎɚɕ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɝɞɚɛɧ Ɏ ɛɜɚɑɖɢɔɔ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ 

ɘɑɞɌɠɔɓɌ ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ. Ȼɚ ɚɍɑ ɝɞɚɜɚəɧ ɚɞ 

ɖɚɝɞɔ ɗɑɎɌɞɚɜɚɘ ɘɚɍɔɗɔɓɔɜɚɎɌɗɔ ɘɫɏɖɔɑ ɞɖɌəɔ. 

Ⱥɝɞɑɚɞɚɘɔɪ Ɏɧɛɚɗəɫɗɔ Ɏ ɚɍɗɌɝɞɔ ɘɑɞɌɠɔɓɌ, ɏɐɑ 

ɟɝɗɚɎɔɫ ɐɗɫ ɛɚɝɗɑɐɟɪɥɑɏɚ ɠɚɜɘɔɜɚɎɌəɔɫ ɐɔɝ-

ɞɜɌɖɢɔɚəəɚɏɚ ɜɑɏɑəɑɜɌɞɌ əɌɔɍɚɗɑɑ ɍɗɌɏɚɛɜɔɫɞ-

əɧɑ. ȺɍɜɌɍɚɞɖɟ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚ-

Ɏɚɐɔɗɔ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘɧ AtteStat, Ɏɝɞɜɚ-

ɑəəɚɕ Ɏ Microsoft Excel. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɘɔ ɝɣɔɞɌɗɔ ɜɌɓɗɔɣɔɫ ɛɜɔ ɜ<0,05 (*), ɏɐɑ ɜ ĭ 

ɟɜɚɎɑəɨ ɓəɌɣɔɘɚɝɞɔ ɩɞɔɡ ɖɜɔɞɑɜɔɑɎ. Ȯɝɑ ɜɑ-

ɓɟɗɨɞɌɞɧ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ M Ñ Ȓ, ɏɐɑ ȸ ĭ 

Ɏɧɍɚɜɚɣəɚɑ ɝɜɑɐəɑɑ, Ȓ ĭ ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑ-

əɔɑ. 

ȼɑɓɟɗɨɞɌɞɧ.  

Ȼɜɔ ɝɖɌəɔɜɚɎɌəɔɔ ɐɔɝɞɜɌɖɢɔɚəəɚɏɚ ɜɑ-

ɏɑəɑɜɌɞɌ ɛɚ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɝɞɚɛɧ ɣɑɜɑɓ 

3 ɐəɫ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɚɝɞɑɚɞɚɘɔɔ ɘɑɒɐɟ 

ɛɜɚɖɝɔɘɌɗɨəɧɘ ɔ ɐɔɝɞɌɗɨəɧɘ ɚɞɗɚɘɖɌɘɔ ɘɌɞɑ-

ɜɔəɝɖɚɕ ɖɚɝɞɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ ɐɔɌɝɞɌɓ ɤɔ-

ɜɔəɚɕ 1,0Ñ0,02 ɘɘ, ɔɘɑɪɥɔɕ ɏɚɘɚɏɑəəɟɪ 

ɝɞɜɟɖɞɟɜɟ. ɄɔɜɔəɌ çɥɑɗɔè ɛɗɪɝəɑɠɌɗɌəɏɚɎɚɏɚ 

ɝɟɝɞɌɎɌ, ɝɘɑɒəɚɏɚ ɝ ɟɐɗɔəɫɑɘɚɕ ɣɑɞɎɑɜɞɚɕ 

ɛɗɪɝəɑɎɚɕ ɖɚɝɞɨɪ,  ɜɌɎəɫɗɌɝɨ 1,5Ñ0,5 ɘɘ.  

Ƚɗɑɐɟɪɥɑɑ ɝɖɌəɔɜɚɎɌəɔɑ  ɛɜɚɎɚɐɔɗɔ ɣɑ-

ɜɑɓ 3 ɐəɫ ɚɞ əɌɣɌɗɌ ɐɔɝɞɜɌɖɢɔɔ: ɘɑɒɐɟ ɛɜɚɖ-

ɝɔɘɌɗɨəɧɘ ɔ ɐɔɝɞɌɗɨəɧɘ ɖɚəɢɌɘɔ ɜɑɏɑəɑɜɌɞɌ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌɗɌɝɨ ɏɔɛɚɩɡɚɏɑəəɌɫ ɛɚɗɚɝɌ ɝɚ-

ɚɞɎɑɞɝɞɎɟɪɥɌɫ ɘɌɗɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɚɕ ɝɚ-

ɑɐɔəɔɞɑɗɨəɚɞɖɌəəɚɕ ɛɜɚɝɗɚɕɖɑ ɝ ɤɔɜɔəɚɕ 

2,0Ñ0,04 ɘɘ ɔ ɏɗɟɍɔəɚɕ ɛɜɚəɔɖəɚɎɑəɔɫ ɟɗɨɞɜɌ-

ɓɎɟɖɌ 18Ñ5,0 ɘɘ.  Ȯ ɐɌɗɨəɑɕɤɑɘ, ɛɚ ɘɑɜɑ ɐɔɝ-

ɞɜɌɖɢɔɔ, ɛɜɚɔɝɡɚɐɔɗɚ ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɌ ɐɔɌ-

ɝɞɌɓɌ ɘɑɒɐɟ ɛɜɚɖɝɔɘɌɗɨəɧɘ ɔ ɐɔɝɞɌɗɨəɧɘ 

ɖɜɌɫɘɔ ɜɑɏɑəɑɜɌɞɌ, ɖɚɞɚɜɧɕ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗ 

Ɏɑɗɔɣɔəɑ ɟɐɗɔəɑəɔɫ.  Ȯ ɔəɞɑɜɘɑɐɔɌɜəɚɕ ɓɚəɑ 

ɜɑɏɑəɑɜɌɞɌ ɠɚɜɘɔɜɚɎɌɗɔɝɨ ɏɔɛɑɜɩɡɚɏɑəəɧɑ 

ɝɞɜɟɖɞɟɜɧ ɗɔəɑɕəɚɕ əɌɛɜɌɎɗɑəəɚɝɞɔ, ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɔɑ ɎəɚɎɨ ɚɍɜɌɓɚɎɌəəɧɘ ɏɜɟɍɚɎɚɗɚɖəɔ-

ɝɞɧɘ ɖɚɝɞəɧɘ ɞɜɌɍɑɖɟɗɌɘ. ɉəɐɚɝɞɌɗɨəɌɫ ɜɑɌɖ-

ɢɔɫ ɜɑɏɑəɑɜɌɞɌ ɚɛɜɑɐɑɗɫɗɌɝɨ Ɏ Ɏɔɐɑ ɏɔɛɑɜɩɡɚ-

ɏɑəəɧɡ əɌɝɗɚɑəɔɕ ɟ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ ɔ ɐɔɝɞɌɗɨ-

əɚɏɚ ɖɚəɢɚɎ ɜɑɏɑəɑɜɌɞɌ.  ȮɔɓɟɌɗɔɓɔɜɟɑɘɌɫ ɖɌɜ-

ɞɔəɌ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ əɚɜɘɌɗɨəɚɘɟ ɞɔɛɟ ɚɝɞɑɚ-

ɏɑəɑɓɌ, ɖɚɏɐɌ ɤɔɜɔəɌ ɩɡɚɛɚɓɔɞɔɎəɚɕ ɓɚəɧ ɜɑ-

ɏɑəɑɜɌɞɌ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ Ɏɑɗɔɣɔəɑ ɟɐɗɔəɑəɔɫ 

(ɜɔɝ. 2 Ɍ). ȿȳȴ ɝɘɑɒəɚɏɚ ɛɗɪɝəɑɠɌɗɌəɏɚɎɚɏɚ 

ɝɟɝɞɌɎɌ ɛɚɖɌɓɌɗɚ əɌɗɔɣɔɑ ɡɌɜɌɖɞɑɜəɚɏɚ ɐɔɌɝɞɌ-

ɓɌ  ɜɌɓɘɑɜɚɘ 1,8 ɘɘ, ɣɞɚ ɝɚɝɞɌɎɗɫɗɚ ɥɑɗɨ ɝɟ-

ɝɞɌɎɌ. 

ȿ 2 ɛɌɢɔɑəɞɚɎ  ɟɒɑ ɣɑɜɑɓ 3 ɐəɫ ɚɞ əɌɣɌɗɌ 

ɐɔɝɞɜɌɖɢɔɔ ɜɑɏɑəɑɜɌɞ ɔɘɑɗ ɏɑɞɑɜɚɏɑəəɟɪ 

ɝɞɜɟɖɞɟɜɟ ɓɌ ɝɣɑɞ ɑɐɔəɔɣəɧɡ ɘɑɗɖɔɡ ɏɔɛɑɜɩɡɚ-

ɏɑəəɧɡ ɏɗɧɍɚɖ (ȬȻ=110Ñ11 ɟɝɗ. ɑɐ.) Ɏ ɔəɞɑɜɘɑ-

ɐɔɌɜəɚɕ ɓɚəɑ, ȬȻ ɜɑɏɑəɑɜɌɞɌ ɝɚɝɞɌɎɗɫɗɌ 85Ñ6 

ɟɝɗ. ɑɐ. (ɜɔɝ. 2 ɍ).  Ƀɑɜɑɓ 7 ɐəɑɕ ɚɞ əɌɣɌɗɌ ɐɔɝ-

ɞɜɌɖɢɔɔ, Ɏ ɚɍɗɌɝɞɔ ɛɑɜɔɚɝɞɌɗɨəɚɕ ɜɑɌɖɢɔɔ, Ɍ 

ɞɌɖɒɑ Ɏ ɔəɞɑɜɘɑɐɔɌɜəɚɕ ɓɚəɑ  ɎɔɓɟɌɗɔɓɔɜɚɎɌ-

ɗɔɝɨ ɗɔəɑɕəɧɑ, ɩɡɚɛɗɚɞəɧɑ ɠɜɌɏɘɑəɞɧ ɜɌɓɘɑ-

ɜɚɘ 1,5Ñ0,09 ɘɘ ɔ   ȬȻ=135Ñ5 ɟɝɗ. ɑɐ.,  ɐɌəəɧɑ 

ɩɡɚɛɜɔɓəɌɖɔ   ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɔ    ɚ     Ɏɧɝɚɖɚɕ  

ɜɑɛɌɜɌɞɔɎəɚɕ     ɌɖɞɔɎəɚɝɞɔ    ɚɝɞɑɚɏɑəɑɓɌ     ɔ  

Ɏɚɓɘɚɒəɚɝɞɔ  ɛɜɑɒɐɑɎɜɑɘɑəəɚɕ  ɖɚəɝɚɗɔɐɌɢɔɔ  
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

ȼɔɝ. 1. ȼɑəɞɏɑəɚɏɜɌɘɘɧ ɝɞɚɛ ɛɌɢɔɑəɞɌ ɛɜɔ ɟɐɗɔəɑəɔɔ 3 ɔ 4 ɛɗɪɝəɑɎɧɡ ɖɚɝɞɑɕ. 

Ɍ -  6 ɐəɑɕ ɐɔɝɞɜɌɖɢɔɔ. 

ɍ - 14 ɐəɑɕ ɐɔɝɞɜɌɖɢɔɔ (ɛɜɑɒɐɑɎɜɑɘɑəəɌɫ ɖɚəɝɚɗɔɐɌɢɔɫ Ɏ ɓɚəɑ ɚɝɞɑɚɞɚɘɔɔ). 

Fig. 1.  X-ray images, feet. Patient at an elongation of 3th and 4th metatar sals bones.  

a -  6 days of distraction.  

b - 14 days of distraction (early consolidation in the osteotomy zone).  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ) 

ȼɔɝ. 2. ȽɚəɚɏɜɌɘɘɧ ɐɔɝɞɜɌɖɢɔɚəəɚɏɚ ɜɑɏɑəɑɜɌɞɌ 4 ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ. ȭɚɗɨəɚɕ ȶ., 18 ɗɑɞ.  ȰɔɌɏəɚɓ: 

ɏɔɛɚɛɗɌɓɔɫ IV ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ. 

a - Ȼɑɜɔɚɐ ɐɔɝɞɜɌɖɢɔɔ  - 5 ɐəɑɕ, ɎɑɗɔɣɔəɌ ɟɐɗɔəɑəɔɫ -  4,5 ɘɘ. ȮɧɝɚɞɌ ɐɔɌɝɞɌɓɌ - 4,5 ɘɘ; ɏɗɟɍɔəɌ ɛɜɚəɔɖəɚ-

Ɏɑəɔɫ  ɟɗɨɞɜɌɓɎɟɖɌ - 13,1 ɘɘ; ȬȻ ɔəɞɌɖɞəɚɕ ɖɚɝɞɔ = 214 ɟɝɗ. ɑɐ.; ȬȻ ɜɑɏɑəɑɜɌɞɌ = 69 ɟɝɗ. ɑɐ. 

ɍ - Ȼɑɜɔɚɐ ɐɔɝɞɜɌɖɢɔɔ  - 5 ɐəɑɕ, ɎɑɗɔɣɔəɌ ɟɐɗɔəɑəɔɫ - 4,5 ɘɘ. 

ȮɧɝɚɞɌ ɐɔɌɝɞɌɓɌ - 4 ɘɘ;  ɏɗɟɍɔəɌ ɛɜɚəɔɖəɚɎɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɌ - 10 ɘɘ;  

ȬȻ ɜɑɏɑəɑɜɌɞɌ = 156 ɟɝɗ. ɑɐ.;  ȬȻ ɝɞɜɟɖɞɟɜ = 98  ɟɝɗ. ɑɐ. 

Fig. 2. Sonograms. Distraction regenerate of the 4th metatarsal  bone. Patient K., 18 years old. The diagn o-

sis: a hypoplasia of IV metatarsal bone.  

Ɍ - distraction during  5 days, the amount of elongation - 4,5 mm.  

Diastase height of 4,5 mm; depth of ultrasound penetration -13,1 mm;  

AD intact bones = 214 AU; AD reclaim  = 69 AU.  

b - distraction during 5 days, the amount of elongation - 4,5 mm.  

Diastase height - 4 mm; ultrasound penetration depth - 10 mm; AD reclaim = 156 AU;  

AD structures = 98 AU.  
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ɖɚɝɞəɚɏɚ ɜɑɏɑəɑɜɌɞɌ. Ȼɜɔ ɞɌɖɚɘ Ɏɧɝɚɖɚɘ 

ɟɜɚɎəɑ  ɚɝɞɑɚɏɑəɑɓɌ ɛɜɚɔɝɡɚɐɔɗɚ ɖɚɘɛɑəɝɌɞɚɜ-

əɚɑ ɜɌɝɤɔɜɑəɔɑ çɥɑɗɔè ɝɘɑɒəɚɏɚ ɛɗɪɝəɑɠɌ-

ɗɌəɏɚɎɚɏɚ ɝɟɝɞɌɎɌ ɐɚ 2,8Ñ0,5 ɘɘ. ȹɑɚɍɡɚɐɔɘɚ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɌɫ ɚɢɑəɖɌ ɜɑɏɑəɑɜɌɞɌ ɔ ɝɘɑɒəɚɏɚ ɝɟɝɞɌɎɌ ɍɧ-

ɗɌ ɓɌɞɜɟɐəɑəɌ ɔɓ-ɓɌ ɚɝɚɍɑəəɚɝɞɑɕ ɖɚɘɛɚəɚɎɖɔ 

ɌɛɛɌɜɌɞɌ ȴɗɔɓɌɜɚɎɌ (ɜɔɝ. 1). ȶɗɔəɔɣɑɝɖɔ ɛɜɔ 

Ɏɧɝɚɖɚɘ ɟɜɚɎəɑ ɚɝɞɑɚɏɑəɑɓɌ ɔ ɚɛɌɝəɚɝɞɔ ɛɜɑɒ-

ɐɑɎɜɑɘɑəəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ ɖɚɝɞəɧɡ ɚɞɗɚɘɖɚɎ ɟ 

ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɌɗɔɝɨ ɍɚɗɔ Ɏ ɚɍɗɌɝɞɔ ɜɑɏɑəɑɜɌ-

ɞɌ. Ȯɧɝɚɖɔɕ ɟɜɚɎɑəɨ ɚɝɞɑɚɏɑəɑɓɌ, Ɏɑɜɚɫɞəɚ, 

ɝɎɫɓɌə ɝ  ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ  

ɚɜɏɌəɔɓɘɌ ɛɌɢɔɑəɞɚɎ ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ (14-18 

ɗɑɞ), ɖɚɏɐɌ ɜɑɓɑɜɎəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɚɜɏɌəɔɓɘɌ 

əɌɡɚɐɫɞɝɫ əɌ Ɏɧɝɚɖɚɘ ɟɜɚɎəɑ, ɛɚɩɞɚɘɟ ɚɛɌɝ-

əɚɝɞɨ ɛɜɑɒɐɑɎɜɑɘɑəəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ ɘɚɒɑɞ 

ɝɚɡɜɌəɫɞɨɝɫ əɌ ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɏɚ ɛɑɜɔɚɐɌ ɐɔɝ-

ɞɜɌɖɢɔɔ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɓɎɚɗɔɗɚ ɝɎɚɑɎɜɑɘɑə-

əɚ ɎɧɫɎɔɞɨ ɩɡɚɛɜɔɓəɌɖɔ Ɏɚɓɘɚɒəɚɕ ɛɜɑɒɐɑ-

Ɏɜɑɘɑəəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ ɔ ɚɞɖɚɜɜɑɖɞɔɜɚɎɌɞɨ 

ɜɑɒɔɘ ɟɐɗɔəɑəɔɫ. 

  ȹɌ ɜɔɝɟəɖɑ 3 Ɍ ɛɜɑɐɝɞɌɎɗɑəɌ ɝɚəɚɏɜɌɘɘɌ 

ɛɌɢɔɑəɞɌ ȶ., 18 ɗɑɞ, ɣɑɜɑɓ 15 ɐəɑɕ ɚɞ əɌɣɌɗɌ 

ɐɔɝɞɜɌɖɢɔɔ, ɝ ɛɜɔɓəɌɖɌɘɔ Ɏɧɝɚɖɚɕ ɜɑɛɌɜɌɞɔɎ-

əɚɕ ɌɖɞɔɎəɚɝɞɔ. Ȯ ɚɍɗɌɝɞɔ ɩəɐɚɝɞɌɗɨəɚɕ ɜɑɌɖ-

ɢɔɔ  ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɩɡɚɛɗɚɞəɧɑ, ɛɜɌɖɞɔɣɑ-

ɝɖɔ ɖɚəɝɚɗɔɐɔɜɚɎɌəəɧɑ  ɖɚɝɞəɧɑ ɠɜɌɏɘɑəɞɧ ɝ 

ȬȻ=210 ɟɝɗ. ɑɐ. ȯɗɟɍɔəɌ ɛɜɚəɔɖəɚɎɑəɔɫ ɟɗɨɞɜɌ-

ɓɎɟɖɌ Ɏ ɓɚəɑ ɟɐɗɔəɑəɔɫ ɜɌɎəɫɗɌɝɨ 26 ɘɘ, ȬȻ 

ɜɑɏɑəɑɜɌɞɌ=165 ɟɝɗ. ɑɐ. Ȱɗɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ 

ɛɜɑɒɐɑɎɜɑɘɑəəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ əɌ ɛɜɚɞɫɒɑ-

əɔɔ 7-10 ɐəɑɕ ɛɚɐɐɑɜɒɔɎɌɗɔ ɞɑɘɛ ɐɔɝɞɜɌɖɢɔɔ 

1-1,5 ɘɘ Ɏ ɝɟɞɖɔ. ȿ ɚɐəɚɏɚ  ɛɌɢɔɑəɞɌ  (ɜɔɝ. 3 ɍ), 

əɑɝɘɚɞɜɫ əɌ Ɏɧɝɚɖɔɕ ɞɑɘɛ ɐɔɝɞɜɌɖɢɔɔ,  ɣɑɜɑɓ  

20 ɐəɑɕ ɐɔɝɞɜɌɖɢɔɔ Ɏ ɓɚəɑ ɟɐɗɔəɑəɔɫ ɎɔɓɟɌ-

ɗɔɓɜɚɎɌɗɝɫ ɛɜɌɖɞɔɣɑɝɖɔ əɑɛɜɑɜɧɎəɧɕ ɖɚəɞɟɜ 

ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ, ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌə-

əɌɫ ɛɜɚɝɗɚɕɖɌ əɑ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɗɌɝɨ, ɏɗɟɍɔ-

əɌ ɛɜɚəɔɖəɚɎɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɌ ɜɌɎəɫɗɌɝɨ 3,3 

ɘɘ. ȶɗɔəɔɣɑɝɖɔ  ɚɍɌ  ɛɌɢɔɑəɞɌ ɚɞɘɑɣɌɗɔ ɔə-

ɞɑəɝɔɎəɧɑ ɍɚɗɔ  Ɏ ɚɍɗɌɝɞɔ  ɝɞɚɛɧ. Ȼɜɔ ɝɖɌəɔ-

ɜɚɎɌəɔɔ ɝɘɑɒəɚɏɚ ɝɟɝɞɌɎɌ ɚɞɘɑɣɌɗɚɝɨ ɜɌɝɤɔ-

ɜɑəɔɑ çɥɑɗɔ ɝɟɝɞɌɎɌè ɐɚ 4 ɘɘ. Ȱɗɫ ɐɚɝɞɔɒɑəɔɫ 

ɓɌɛɗɌəɔɜɚɎɌəəɚɕ Ɏɑɗɔɣɔəɧ ɟɐɗɔəɑəɔɫ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ɜɑɚɝɞɑɚɞɚɘɔɫ, ɛɚɝɗɑ ɩɞɚɏɚ ɛɜɔ  ɖɚə-

ɞɜɚɗɨəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ Ɏ ɓɚəɑ ɟɐɗɔəɑəɔɫ ɛɚ-

ɫɎɔɗɌɝɨ ɞɚəɖɌɫ ɏɔɛɚɩɡɚɏɑəəɌɫ ɛɚɗɚɝɌ, Ɍ ɏɔɛɑɜɩ-

ɡɚɏɑəəɧɑ ɠɜɌɏɘɑəɞɧ ɏɜɟɛɛɔɜɚɎɌɗɔɝɨ ɛɚ ɗɌɞɑ-

ɜɌɗɨəɚɘɟ ɔ ɘɑɐɔɌɗɨəɚɘɟ ɖɜɌɫɘ ɜɑɏɑəɑɜɌɞɌ.  

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɜɑɚɝɞɑɚɞɚɘɔɔ ɛɜɚɔɝɡɚ-

ɐɔɗɚ ɛɗɌəɚɘɑɜəɚɑ  ɠɚɜɘɔɜɚɎɌəɔɑ Ɏɝɑɡ ɓɚə ɜɑ-

ɏɑəɑɜɌɞɌ.  ȺɝəɚɎəɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɖɜɔɞɑɜɔɔ 

ɐɔɝɞɜɌɖɢɔɚəəɚɏɚ ɜɑɏɑəɑɜɌɞɌ ɛɜɔ əɚɜɘɌɗɨəɚɘ 

ɞɑɣɑəɔɔ ɚɝɞɑɚɏɑəɑɓɌ ɔ ɛɜɔ ɛɚɎɧɤɑəəɚɕ ɜɑɛɌ-

ɜɌɞɔɎəɚɕ ɌɖɞɔɎəɚɝɞɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 

ʈ1.  

ȳɌɖɗɪɣɑəɔɑ.  

ȻɜɚɎɑɐɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ Ɏɧ-

ɝɚɖɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɘɑɞɚɐɌ ȿȳȴ ɛɜɔ ɎɧɫɎ-

ɗɑəɔɔ ɛɜɔɓəɌɖɚɎ ɛɜɑɒɐɑɎɜɑɘɑəəɚɕ ɖɚəɝɚɗɔɐɌ-

ɢɔɔ ɐɔɝɞɜɌɖɢɔɚəəɚɏɚ ɜɑɏɑəɑɜɌɞɌ ɣɑɞɎɑɜɞɚɕ 

ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ ɖɌɖ əɌ ɝɌɘɚɘ ɜɌəəɑɘ ɝɜɚɖɑ 

ɛɚɝɗɑ ɚɝɞɑɚɞɚɘɔɔ, ɞɌɖ ɔ Ɏ ɛɜɚɢɑɝɝɑ ɐɔɝɞɜɌɖɢɔɔ. 

ȼɌəɑɑ, əɌ ɛɜɔɘɑɜɑ ɐɔɝɞɜɌɖɢɔɚəəɚɏɚ  ɜɑɏɑəɑɜɌ-

ɞɌ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ ɖɚɝɞɔ ɟ ɐɑɞɑɕ, əɌɘɔ  ɍɧɗɔ 

ɛɚɖɌɓɌəɧ ɛɜɔɓəɌɖɔ Ɏɧɝɚɖɚɕ ɜɑɛɌɜɌɞɔɎəɚɕ Ɍɖ-

ɞɔɎəɚɝɞɔ ɐɔɝɞɜɌɖɢɔɚəəɚɏɚ ɜɑɏɑəɑɜɌɞɌ, ɖɚɞɚɜɧɑ 

ɘɚɏɟɞ ɛɜɔɎɑɝɞɔ ɖ ɛɜɑɒɐɑɎɜɑɘɑəəɚɕ ɖɚəɝɚɗɔɐɌ-

ɢɔɔ ɖɚɝɞəɧɡ ɚɞɗɚɘɖɚɎ ĭ ɩɞɚ ɎɔɓɟɌɗɔɓɌɢɔɫ çɢɑ-

ɛɚɣɖɔè ɏɔɛɑɜɩɡɚɏɑəəɧɡ ɎəɚɎɨ ɚɍɜɌɓɚɎɌəəɧɡ 

ɖɚɝɞəɧɡ ɞɜɌɍɑɖɟɗ  ɘɑɒɐɟ ɖɚəɢɌɘɔ ɘɌɞɑɜɔəɝɖɚɕ 

ɖɚɝɞɔ, ɟɎɑɗɔɣɑəɔɑ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɜɑ-

ɏɑəɑɜɌɞɌ ɔ ɚɞɝɟɞɝɞɎɔɑ ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɚɕ  

ɛɜɚɝɗɚɕɖɔ  Ɏ ɜɑɏɑəɑɜɌɞɑ Ɏ ɛɑɜɎɧɑ 7-10 ɐəɑɕ 

ɐɔɝɞɜɌɖɢɔɔ [3].  ȬəɌɗɚɏɔɣəɧɑ ɩɡɚɛɜɔɓəɌɖɔ  Ɏɧ-

ɝɚɖɚɏɚ ɟɜɚɎəɫ ɚɝɞɑɚɏɑəɑɓɌ ɎɧɫɎɗɑəɧ ɔ ɛɜɔ 

ɟɐɗɔəɑəɔɔ ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ: ɛɚɫɎɗɑəɔɑ ɘɑɗɖɔɡ 

ɏɔɛɑɜɩɡɚɏɑəəɧɡ ɝɞɜɟɖɞɟɜ Ɏ ɛɑɜɎɧɑ ɞɜɔ ɐəɫ 

ɐɔɝɞɜɌɖɢɔɔ, ɠɚɜɘɔɜɚɎɌəɔɑ  ɩɡɚɛɗɚɞəɧɡ ɠɜɌɏ-

ɘɑəɞɚɎ Ɏ ɚɍɗɌɝɞɔ ɩəɐɚɝɞɌɗɨəɚɕ ɜɑɌɖɢɔɔ ɣɑɜɑɓ 

10 -15 ɐəɑɕ ɚɞ əɌɣɌɗɌ ɐɔɝɞɜɌɖɢɔɔ, ɟɎɑɗɔɣɑəɔɑ 

Ɍɖɟɝɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ Ɏɝɑɏɚ ɜɑɏɑəɑɜɌɞɌ ɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɚɕ ɛɜɚɝɗɚɕɖɔ Ɏ 

ɔəɞɑɜɘɑɐɔɌɜəɚɕ ɓɚəɑ ɜɑɏɑəɑɜɌɞɌ Ɏɛɗɚɞɨ ɐɚ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ əɑɛɜɑɜɧɎəɚɏɚ ɖɚəɞɟɜɌ ɖɚɜɞɔɖɌɗɨ-

əɚɕ ɛɗɌɝɞɔəɖɔ ɝ  ɏɗɟɍɔəɚɕ ɛɜɚəɔɖəɚɎɑəɔɫ ɟɗɨ-

ɞɜɌɓɎɟɖɌ ɐɚ 3,5 ɘɘ. Ȱɚɛɚɗəɔɞɑɗɨəɧɘ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɧɘ ɖɜɔɞɑɜɔɑɘ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɘ ɚ 

Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɑɒɐɑɎɜɑɘɑəəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ 

ɐɔɝɞɜɌɖɢɔɚəəɚɏɚ ɜɑɏɑəɑɜɌɞɌ ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ, 

ɫɎɗɫɑɞɝɫ ɜɌɝɤɔɜɑəɔɑ çɥɑɗɔè ɝɘɑɒəɚɏɚ ɛɗɪɝəɑ-

ɠɌɗɌəɏɚɎɚɏɚ ɝɟɝɞɌɎɌ ɐɚ 4,3Ñ0,6 ɘɘ. Ȼɜɔ ɎɧɫɎ-

ɗɑəɔɔ ɐɌəəɧɡ ɩɡɚɛɜɔɓəɌɖɚɎ ɛɌɢɔɑəɞɌɘ ɟɎɑɗɔ-

ɣɔɎɌɗɔ ɞɑɘɛ ɐɔɝɞɜɌɖɢɔɔ, Ɍ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɜɑ-

ɓɟɗɨɞɌɞɌ ɛɜɚɎɚɐɔɗɔ ɜɑɚɝɞɑɚɞɚɘɔɪ. Ȯɧɛɚɗəɑəɔɑ 

ȿȳȴ Ɏ ɐɌəəɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝɎɫɓɌəɚ əɑ  

ɞɚɗɨɖɚ ɝ ɞɑɘ, ɣɞɚ ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ  ɐɑɞɌɗɨəɚ 

ɚɢɑəɔɞɨ ɝɞɜɟɖɞɟɜəɚɑ ɝɚɝɞɚɫəɔɑ ɐɔɝɞɜɌɖɢɔɚəəɚ-

ɏɚ ɜɑɏɑəɑɜɌɞɌ, əɚ ɔ əɑɎɚɓɘɚɒəɚɝɞɨɪ Ɏ ɜɫɐɑ ɝɗɟ-

ɣɌɑɎ ɚɢɑəɔɎɌɞɨ ɓɚəɟ ɟɐɗɔəɑəɔɫ ɛɚ ɐɌəəɧɘ 

ɜɑəɞɏɑəɚɎɝɖɔɡ ɝəɔɘɖɚɎ ɔɓ-ɓɌ ɚɛɚɜəɧɡ ɝɞɑɜɒ-

əɑɕ ɔ ɖɚɗɑɢ ɌɛɛɌɜɌɞɌ ȴɗɔɓɌɜɚɎɌ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ. 
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ȳɌɎɌɐɚɎɖɌɫ Ȯ.Ȱ. 1, ȻɚɗɖɚɎəɔɖɚɎɌ Ƚ.Ȭ. 2, ȸɌɝɗɔɖɚɎ Ȯ.ȸ. 1 

 
ɝɚɍɑəəɚɝɞɨɪ ɚɝɞɑɚɘɔɑɗɔɞɌ ɟ ɐɑɞɑɕ ɜɌəəɑɏɚ ɎɚɓɜɌɝɞɌ ɫɎɗɫɑɞɝɫ ɩɛɔɘɑɞɌɠɔɓɌɜ-

əɌɫ ɗɚɖɌɗɔɓɌɢɔɫ, ɖɚɞɚɜɌɫ ɚɛɜɑɐɑɗɫɑɞɝɫ ɡɌɜɌɖɞɑɜɚɘ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɐɌəəɧɡ 

ɝɑɏɘɑəɞɚɎ ɖɚəɑɣəɚɝɞɔ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɛ-

ɞɔɘɌɗɨəɧɕ ɘɑɞɚɐ ɔɓɟɣɑəɔɫ ɚɝɚɍɑəəɚɝɞɑɕ ɐɑɍɪɞɌ ɔ ɐɔəɌɘɔɖɔ ɚɝɞɜɚɏɚ ɏɑɘɌɞɚɏɑəəɚɏɚ 

ɚɝɞɑɚɘɔɑɗɔɞɌ (ȺȯȺ)  ɟɖɌɓɌəəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɎɎɔɐɟ ɑɏɚ  ɘəɚɏɚɖɜɌɞəɚɏɚ ɍɑɓɚɛɌɝəɚɏɚ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ ɐɗɫ ɓɐɚɜɚɎɨɫ ɜɑɍɑəɖɌ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɓɜɌɍɚɞɖɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɝɑɘɔɚɞɔɖɔ ɘɑɞɌɩɛɔɠɔɓɌɜəɚɏɚ 

ɚɝɞɑɚɘɔɑɗɔɞɌ ɟ ɐɑɞɑɕ ɜɌəəɑɏɚ ɎɚɓɜɌɝɞɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 37 ɐɑɞɑɕ (20 ɘɌɗɨɣɔɖɚɎ ɔ 

17 ɐɑɎɚɣɑɖ) ɝ ɚɝɞɜɧɘ ɏɑɘɌɞɚɏɑəəɧɘ ɚɝɞɑɚɘɔɑɗɔɞɚɘ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ ɜɚɒɐɑəɔɫ ɐɚ 8 ɘɑɝɫ-

ɢɑɎ ɝ ɗɚɖɌɗɔɓɌɢɔɑɕ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ  Ɏ  ɐɗɔəəɧɡ ɞɜɟɍɣɌɞɧɡ ɖɚɝɞɫɡ. ȿɗɨɞɜɌ-

ɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɝɖɌəɑɜ Mindray ȸ7, ȶɔɞɌɕ, ɗɔəɑɕəɧɕ ɘɟɗɨɞɔɣɌ-

ɝɞɚɞəɧɕ ɐɌɞɣɔɖ 9-12 ȸȯɢ) ɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɕ  ɌɛɛɌɜɌɞ  Appollo , ȴɞɌɗɔɫ) Ɏɧɛɚɗəɫɗɚɝɨ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ. Ⱥɝɞɑɚɘɔɑɗɔɞ ɛɚɐɞɎɑɜ-

ɒɐɑə ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɐɌəəɧɘɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯɧɐɑɗɑəɚ 3 ɏɜɟɛɛɧ ɍɚɗɨəɧɡ. ȻɑɜɎɌɫ ɏɜɟɛɛɌ (n=5; 13,51%) ð ɐɑɞɔ ɝ 

ɛɚɜɌɒɑəɔɑɘ ɩɛɔɠɔɓɌɜəɚɏɚ ɚɞɐɑɗɌ ɖɚəɑɣəɚɝɞɔ, ɎɞɚɜɌɫ ɏɜɟɛɛɌ (n=4; 10,81%) ð ɝ ɛɚɜɌɒɑ-

əɔɑɘ ɘɑɞɌɠɔɓɌɜəɚɏɚ ɚɞɐɑɗɌ, ɞɜɑɞɨɫ ɏɜɟɛɛɌ (n=28; 75,67%) ð ɝ ɛɚɜɌɒɑəɔɑɘ ɘɑɞɌɠɔɓɌ ɔ 

ɩɛɔɠɔɓɌ ɔ ɎɚɎɗɑɣɑəɔɑɘ Ɏ ɛɜɚɢɑɝɝ ɎɚɝɛɌɗɑəɔɫ ɓɚəɧ ɜɚɝɞɌ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɑ 

ɍɧɗɚ ɐɑɞɑɕ ɝ ɔɓɚɗɔɜɚɎɌəəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ɏəɚɕəɚɏɚ ɚɣɌɏɌ Ɏ ɓɚəɑ ɜɚɝɞɌ.  

ȳɌɖɗɪɣɑəɔɑ. ȺɝəɚɎəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ ɛɜɔɓəɌɖɚɘ ɩɛɔɠɔɓɌɜəɚɕ ɠɚɜɘɧ 

ɚɝɞɑɚɘɔɑɗɔɞɌ ɫɎɗɫɑɞɝɫ əɌɗɔɣɔɑ ɛɜɔɓəɌɖɚɎ ɛɚɜɌɒɑəɔɫ ɩɛɔɠɔɓɌ Ɏ Ɏɔɐɑ ɏɔɛɑɜɩɡɚɏɑəəɚ-

ɏɚ/Ɍəɩɡɚɏɑəəɚɏɚ ɗɚɖɌɗɨəɚɏɚ ɟɣɌɝɞɖɌ Ɏ ɩɛɔɠɔɓɌɜəɚɘ ɡɜɫɥɑ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɔɓɘɑəɑəɔɕ Ɏ 

ɜɚɝɞɖɚɎɚɕ ɓɚəɑ, ɘɑɞɌɠɔɓɑ ɔ Ɏ əɌɐɖɚɝɞəɔɢɑ. Ⱥɛɜɑɐɑɗɑəɔɑ Ɏ  ɘɑɞɌɠɔɓɑ Ɍəɩɡɚɏɑəəɚɏɚ 

ɟɣɌɝɞɖɌ Ɏɍɗɔɓɔ əɑɣɑɞɖɚɕ ɓɚəɧ ɜɚɝɞɌ ɍɑɓ ɑɑ ɛɑɜɑɝɑɣɑəɔɫ, Ɍ ɞɌɖɒɑ ɟɞɚɗɥɑəɔɑ, ɛɚɎɧɤɑ-

əɔɑ ɩɡɚɏɑəəɚɝɞɔ əɌɐɖɚɝɞəɔɢɧ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɔɓɘɑəɑəɔɕ ɩɛɔɠɔɓɌɜəɚɏɚ ɡɜɫɥɌ, ɫɐɜɌ 

ɚɖɚɝɞɑəɑəɔɫ ɘɚɒəɚ ɝɣɔɞɌɞɨ ɘɑɞɌɠɔɓɌɜəɚɕ ɠɚɜɘɚɕ ȺȯȺ. ȺɝəɚɎəɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɘɑ-

ɞɌɩɛɔɠɔɓɌɜəɚɕ ɠɚɜɘɧ ɚɝɞɑɚɘɔɑɗɔɞɌ ɫɎɗɫɑɞɝɫ ɠɚɜɘɔɜɚɎɌəɔɑ ɐɑɠɑɖɞɌ ɝ ɛɜɑɜɧɎɌəɔɑɘ 

ɜɚɝɞɖɚɎɚɕ ɓɚəɧ. Ȱɚɛɟɥɑəəɧɑ ɑɐɔəɔɣəɧɑ ɚɤɔɍɖɔ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ 

ɖɌɒɐɚɕ ɔɓ ɏɜɟɛɛ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ əɑɐɚɚɢɑəɖɑ ɖɚɝɎɑəəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ 

əɌ ɜɌəəɑɘ ɩɞɌɛɑ ɐɔɌɏəɚɝɞɔɖɔ.   

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ, ɚɝɞɑɚɘɔɑɗɔɞ, ɘɧɤɑɣəɚ-ɝɖɑɗɑɞəɌɫ 

ɝɔɝɞɑɘɌ. 
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ULTRASONIC FEATURES OF ACUTE OSTEOMYELITIS IN INFANTS 

 

Zavadovskaya  V.D. 1,  Polkovnikova  S.A 2, Maslikov  V.M.1 
 

feature of osteomyelitis in infants is epimetaphysis  localization, which is dete r-

mined by the blood circulation in these extremity segments. Ultrasound scanning 

is the best method of studying the debut features and  dynamics of acute oste o-

my elitis in this localization because it is safe for the child's health.     

Purpose. Development of ultrasound semiotics for epimetaphysis osteomyelitis in i n-

fants, depending on the extent of the inflammatory process.  

Materials and  Methods.  The study included 37 children (20 boys and 17 girls) with 

acute hematogenous osteomyelitis aged from birth to 8 months with the localization of the 

inflammatory process in the long bones. Ultrasonography (ultra sound scanner Mindray M7,  

China,  mu ltifrequency linear transducer 9 -12 MHz) and X -ray (X -ray machine Appollo, Italy) 

were performed in all patients. Osteomyelitis was confirmed in all patient by the surgical 

inte rvention.    

Results.  Patients  were divided into three groups. The first group (n = 5; 13.51%) - 

children with epiphyseal involvement of extremity, the second group (n = 4; 10.81%) - with 

metaphyseal involvement , the third group (n = 28; 75.67%) - with the involvement of the 

epiphysis and metaphysis and involvement of the growth zone  in inflammation process. 

There were no children with isolated localization of the purulent focus in the growth zone.      

Conclusion.  The main feature of ultrasonic epiphyseal form of osteomyelitis is the 

presence of destruction signs of the epiphysis as a hyperechogenic/anechogenic local area 

in the epiphyseal cartilage in the absence of changes in the growth plate, metaphysis and in 

the periosteum. The identification of the anechogenic focus  in the metaphysis near fuzzy 

growth zone without crossing it, a s well as thickening, increased echogenicity of the perio s-

teum, in the absence of changes in the epiphyseal cartilage, ossification of the nucleus can 

be considered a form of metaphyseal acute hematogenous osteomyelitis. The main features 

of metaepiphyseal  form of osteomyelitis is the formation of a defect with the interruption of 

growing zone. Eligible single error in ultrasound in each group shows underestimation of 

indirect ultrasound signs in early diagnosis.    
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Ɏɑɐɑəɔɑ. 

Ⱥɝɚɍɑəəɚɝɞɨɪ ɚɝɞɑɚɘɔɑɗɔɞɌ ɟ ɐɑɞɑɕ 

ɜɌəəɑɏɚ ɎɚɓɜɌɝɞɌ ɫɎɗɫɑɞɝɫ ɩɛɔɘɑɞɌ-

ɠɔɓɌɜəɌɫ ɗɚɖɌɗɔɓɌɢɔɫ, ɖɚɞɚɜɌɫ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɡɌɜɌɖɞɑɜɚɘ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɐɌəəɧɡ ɝɑɏɘɑəɞɚɎ 

ɖɚəɑɣəɚɝɞɔ. 

     Ȯ ɚɞɗɔɣɔɑ ɚɞ Ɏɓɜɚɝɗɚɏɚ ɖɚəɞɔəɏɑəɞɌ, ɟ 

ɐɑɞɑɕ ɘɗɌɐɤɑɏɚ ɎɚɓɜɌɝɞɌ ɩɛɔɠɔɓ ɔɘɑɑɞ ɝɎɚɔ 

ɛɔɞɌɪɥɔɑ ɝɚɝɟɐɧ [1]. ȴɓɟɣɑəɔɑ ɚɝɚɍɑəəɚɝɞɑɕ 

ɐɑɍɪɞɌ ɔ ɐɔəɌɘɔɖɔ ɚɝɞɜɚɏɚ ɏɑɘɌɞɚɏɑəəɚɏɚ 

ɚɝɞɑɚɘɔɑɗɔɞɌ ɟ ɐɑɞɑɕ Ɏ ɝɚɎɜɑɘɑəəɧɡ ɟɝɗɚɎɔɫɡ 

Ɏɚɓɘɚɒəɚ ɞɚɗɨɖɚ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɞɚɐɚɎ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ, əɌɔɍɚɗɑɑ ɛɜɔɑɘɗɑɘɧɘ ɔɓ ɖɚɞɚɜɧɡ 

ɫɎɗɫɑɞɝɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɝɖɌəɔɜɚɎɌəɔɑ [2, 3]. 

ȺɝəɚɎəɧɘ ɛɜɑɔɘɟɥɑɝɞɎɚɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɑɏɚ  ɘəɚɏɚ-

ɖɜɌɞəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ, ɍɑɓɚɛɌɝəɚɏɚ ɐɗɫ ɓɐɚ-

ɜɚɎɨɫ ɜɑɍɑəɖɌ [4]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɜɌɓɜɌɍɚɞɖɌ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɕ ɝɑɘɔɚɞɔɖɔ ɘɑɞɌɩɛɔɠɔɓɌɜəɚɏɚ ɚɝɞɑɚ-

ɘɔɑɗɔɞɌ ɟ ɐɑɞɑɕ ɜɌəəɑɏɚ ɎɚɓɜɌɝɞɌ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ 

ɛɜɚɢɑɝɝɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ əɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 37 

ɐɑɞɑɕ ɝ ɚɝɞɜɧɘ ɏɑɘɌɞɚɏɑəəɧɘ ɚɝɞɑɚɘɔɑɗɔɞɚɘ Ɏ 

ɎɚɓɜɌɝɞɑ ɚɞ ɜɚɒɐɑəɔɫ ɐɚ 8 ɘɑɝɫɢɑɎ, ɝɜɑɐɔ ɖɚ-

ɞɚɜɧɡ ɍɧɗɚ 20 ɘɌɗɨɣɔɖɚɎ (54,05%) ɔ 17 ɐɑɎɚɣɑɖ 

(45,95%).  11 ɣɑɗɚɎɑɖ ɚɍɜɌɞɔɗɔɝɨ Ɏ ɝɞɌɢɔɚəɌɜ Ɏ 

ɛɑɜɎɟɪ əɑɐɑɗɪ ɚɞ əɌɣɌɗɌ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚ-

ɘɚɎ ɓɌɍɚɗɑɎɌəɔɫ (29,72%), ɔɓ əɔɡ 7 ɐɑɞɑɕ ĭ Ɏ 

ɛɑɜɎɧɑ ɝɟɞɖɔ (18,91%). 

   ȮɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɗɚɖɌɗɔɓɚɎɌɗɝɫ Ɏ ɖɜɟɛəɧɡ ɞɜɟɍɣɌɞɧɡ 
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Medical University .  

2 - Emergency Hospital 

ʈ2.  

Tomsk, Russia.  

 

mailto:svpolk@mail.ru


   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (2):94-101       DOI:10.21569/2222-7415-2017-7-2-94-101               ʉʪʨʘʥʠʮʘ  96 
  

ɖɚɝɞɫɡ: Ɏ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ (n=15; 40,54%) ɔ 

ɛɗɑɣɑɎɚɕ (n=11; 29,72%). ȿ 9 ɐɑɞɑɕ ɚɍəɌɜɟɒɑəɚ 

ɛɚɜɌɒɑəɔɑ ɖɚɝɞɑɕ ɏɚɗɑəɔ (16,42%) ɔ ɟ 2 ɐɑɞɑɕ 

(5,4%) ð ɖɚɝɞɑɕ  ɛɜɑɐɛɗɑɣɨɫ.  

 Ƚɜɑɐɔ ɚɍɝɗɑɐɟɑɘɧɡ əɌɘɔ ɍɚɗɨəɧɡ  ɚɝɞɑɚ-

ɘɔɑɗɔɞ ɛɚɐɞɎɑɜɒɐɑə ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɐɌəəɧɘɔ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȶɜɔɞɑɜɔɔ Ɏɖɗɪɣɑəɔɫ: ɐɑɞɔ ɝ ɚɝɞɜɧɘ ɏɑɘɌ-

ɞɚɏɑəəɧɘ ɚɝɞɑɚɘɔɑɗɔɞɚɘ (ȺȯȺ) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 

ɜɚɒɐɑəɔɫ ɐɚ 8 ɘɑɝɫɢɑɎ. 

ȶɜɔɞɑɜɔɔ ɔɝɖɗɪɣɑəɔɫ: ɐɑɞɔ ɝ ȺȯȺ ɝɞɌɜɤɑ 

8 ɘɑɝɫɢɑɎ, ɐɑɞɔ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɓɌɍɚɗɑɎɌ-

əɔɫɘɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɐɑɞɔ ɝ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɧɘ 

ɞɟɍɑɜɖɟɗɑɓɚɘ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ 

Ɏ ɐɑəɨ ɛɚɝɞɟɛɗɑəɔɫ ɔ ɐɌɗɑɑ ɜɌɓ Ɏ əɑɐɑɗɪ Ɏ ɖɌ-

ɣɑɝɞɎɑ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ. 

Ȯɝɑɘ ɍɚɗɨəɧɘ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɚɝɞɑɚɘɔɑ-

ɗɔɞ (n=37; 100%) Ɏ ɖɌɣɑɝɞɎɑ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌə-

əɚɏɚ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɛɚɜəɚ-

ɐɎɔɏɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ ɎɧɛɚɗəɫɗɌɝɨ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɫ ɛɚɜɌɒɑəəɚɏɚ ɚɞɐɑɗɌ ɝɖɑɗɑɞɌ Ɏ ɐɑəɨ ɚɍ-

ɜɌɥɑəɔɫ ɛɌɢɔɑəɞɌ, Ɍ ɞɌɖɒɑ əɌ 14-ɑ ɝɟɞɖɔ ɗɑɣɑ-

əɔɫ.  

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɖɚəɑɣəɚɝɞɔ 

ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɌɛɛɌɜɌɞɑ Ultrasonix-2,6 ɗɔəɑɕ-

əɧɘ ɐɌɞɣɔɖɚɘ 9-12 ȸȯɢ Ɏ ɛɜɚɐɚɗɨəɚɕ ɔ ɛɚɛɑ-

ɜɑɣəɚɕ ɛɗɚɝɖɚɝɞɫɡ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɖɚɝɞəɚɕ 

ɚɝɔ. ȹɌɜɫɐɟ ɝ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɛɚɜɌɒɑəəɚɕ ɖɚ-

əɑɣəɚɝɞɔ Ɏɧɛɚɗəɫɗɚɝɨ ɝɜɌɎəɔɞɑɗɨəɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɓɐɚɜɚɎɚɕ ɖɚəɑɣəɚɝɞɔ əɌ ɝɔɘɘɑɞɜɔɣəɚɘ 

ɟɣɌɝɞɖɑ, Ɏɝɑɏɚ Ɏɧɛɚɗəɑəɚ ɔɝɝɗɑɐɚɎɌəɔɑ 74 ɗɚ-

ɖɌɗɔɓɌɢɔɕ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȹɌɘɔ ɛɚɗɟɣɑəɧ ɔ ɝɔɝɞɑɘɌɞɔɓɔɜɚɎɌəɧ 

ɐɌəəɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɖɌɜɞɔəɧ ɚɝɞɜɚɏɚ ɏɑɘɌ-

ɞɚɏɑəəɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ ɝ ɞɔɛɔɣəɚɕ ɘɑɞɌɐɔɌɠɔ-

ɓɌɜəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɠɌɓɧ 

ɜɌɓɎɔɞɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ  [5].  

Ȱɗɫ ɜɑɌɗɔɓɌɢɔɔ ɢɑɗɔ ɔɝɝɗɑɐɚɎɌəɔɫ ĭ 

ɚɢɑəɖɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɖɌɜɞɔəɧ ȺȯȺ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ ɚɣɌɏɚɎ ɎɚɝɛɌɗɑəɔɫ ĭ Ɏɧ-

ɐɑɗɑəɚ 3 ɏɜɟɛɛɧ ɍɚɗɨəɧɡ. ȻɑɜɎɌɫ ɏɜɟɛɛɌ (n=5; 

13,51%) ĭ ɐɑɞɔ ɝ ɛɚɜɌɒɑəɔɑɘ ɩɛɔɠɔɓɌɜəɚɏɚ ɚɞ-

ɐɑɗɌ ɖɚəɑɣəɚɝɞɔ, ɎɞɚɜɌɫ ɏɜɟɛɛɌ (n=4; 10,81%) ĭ 

ɝ ɛɚɜɌɒɑəɔɑɘ ɘɑɞɌɠɔɓɌɜəɚɏɚ ɚɞɐɑɗɌ, ɞɜɑɞɨɫ 

ɏɜɟɛɛɌ (n=28; 75,67%) ð ɝ ɛɚɜɌɒɑəɔɑɘ ɘɑɞɌɠɔ-

ɓɌ ɔ ɩɛɔɠɔɓɌ ɔ ɎɚɎɗɑɣɑəɔɑɘ Ɏ ɛɜɚɢɑɝɝ ɎɚɝɛɌɗɑ-

əɔɫ ɓɚəɧ ɜɚɝɞɌ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɑ ɍɧɗɚ 

ɐɑɞɑɕ ɝ ɔɓɚɗɔɜɚɎɌəəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ɏəɚɕəɚɏɚ 

ɚɣɌɏɌ Ɏ ɓɚəɑ ɜɚɝɞɌ.  

ȿ ɐɑɞɑɕ 1 ɏɜɟɛɛɧ (n=5) Ɏ ɛɑɜɎɟɪ əɑɐɑɗɪ 

ɓɌɍɚɗɑɎɌəɔɫ ɚɛɜɑɐɑɗɫɗɔɝɨ ɞɌɖɔɑ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɧɑ ɛɜɔɓəɌɖɔ, ɖɌɖ ɚɞɑɖ ɛɌɜɌɌɜɞɔɖɟɗɫɜəɧɡ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ ɔ ɟɞɚɗɥɑəɔɑ ɖɌɛɝɟɗɧ ɝɟɝɞɌɎɌ. 

Ȼɜɔ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɛɌɜɌɌɜɞɔɖɟɗɫɜəɧɡ ɘɫɏ-

ɖɔɡ ɞɖɌəɑɕ ɍɧɗɚ ɚɞɘɑɣɑəɚ, ɣɞɚ ɘɧɤɢɌ ɝɏɔɍɌ-

ɞɑɗɨəɚɕ ɏɜɟɛɛɧ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ ɝɟɝɞɌɎɌ ɔɘɑ-

ɑɞ ɛɚəɔɒɑəəɟɪ ɩɡɚɏɑəəɚɝɞɨ. Ȯ ɝɟɝɞɌɎɑ ɝɚ ɝɞɚ-

ɜɚəɧ ɝɟɝɞɌɎəɚɏɚ ɖɚəɢɌ ɛɚɜɌɒɑəəɚɕ ɖɚɝɞɔ 

ɚɛɜɑɐɑɗɫɗɚɝɨ əɑɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɚɐəɚɜɚɐəɚɕ 

ɒɔɐɖɚɝɞɔ (ɜɔɝ. 1 Ɍ). Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɐɑɞɑɕ əɌ 

Ɏɞɚɜɚɕ əɑɐɑɗɑ ɓɌɍɚɗɑɎɌəɔɫ Ɏ ɩɛɔɠɔɓɌɜəɚɘ 

ɡɜɫɥɑ, ɖɌɖ ɛɜɌɎɔɗɚ, ɚɛɜɑɐɑɗɫɗɝɫ ɢɑəɞɜɌɗɨəɚ 

ɜɌɝɛɚɗɚɒɑəəɧɕ ɑɐɔəɔɣəɧɕ ɟɣɌɝɞɚɖ ɛɚɎɧɤɑə-

əɚɕ ɩɡɚɏɑəəɚɝɞɔ. Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɐɑɞɑɕ əɌ 3 

əɑɐɑɗɑ ɓɌɍɚɗɑɎɌəɔɫ Ɏ ɩɛɔɠɔɓɌɜəɚɘ ɡɜɫɥɑ Ɏɔ-

ɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɑɐɔəɔɣəɧɑ Ɍəɩɡɚɏɑəəɧɑ Ɏɖɗɪ-

ɣɑəɔɫ ɍɑɓ ɛɑɜɑɝɑɣɑəɔɫ ɓɚəɧ ɜɚɝɞɌ. Ȼɜɔ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɫɐɜɌ ɚɖɚɝɞɑəɑəɔɫ (n=3) ɟ ɚɐəɚɏɚ ɔɓ 

ɩɞɔɡ ɛɌɢɔɑəɞɚɎ Ɏ ɛɑɜɔɚɐ ɚɍɜɌɥɑəɔɫ əɌ 16-ɕ 

ɐɑəɨ ɓɌɍɚɗɑɎɌəɔɫ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ ɑɏɚ əɑɜɚɎ-

əɧɕ ɖɚəɞɟɜ (ɜɔɝ. 1 ɍ). ȿɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌ-

ɖɚɎ ɔɓɘɑəɑəɔɕ əɌɐɖɚɝɞəɔɢɧ ɔ ɖɚɜɞɔɖɌɗɨəɚɏɚ 

ɝɗɚɫ ɟ ɐɑɞɑɕ ɐɌəəɚɕ ɏɜɟɛɛɧ əɑ əɌɍɗɪɐɌɗɚɝɨ. 

ȾɌɖɒɑ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ əɑ ɍɧɗɚ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌ-

əɚ ɔɓɘɑəɑəɔɫ ɜɚɝɞɖɚɎɚɕ ɓɚəɧ.  

Ȯɚ Ɏɜɑɘɫ ɛɟəɖɢɔɔ ɝɟɝɞɌɎɌ ɟ ɐɑɞɑɕ ɐɌəəɚɕ 

ɏɜɟɛɛɧ ɍɧɗɌ ɛɚɗɟɣɑəɌ ɚɐəɚɜɚɐəɌɫ ɔɗɔ əɑɚɐəɚ-

ɜɚɐəɌɫ ɒɔɐɖɚɝɞɨ. Ȼɜɔ ɛɟəɖɢɔɔ ɘɑɞɌɠɔɓɌ ɖɚɝɞɔ 

ɒɔɐɖɚɝɞɔ ɛɚɐ ɐɌɎɗɑəɔɑɘ ɗɔɍɚ ɏəɚɫ ɛɚɗɟɣɑəɚ əɑ 

ɍɧɗɚ.  

Ȼɜɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, 

Ɏɧɛɚɗəɑəəɚɘ əɌ 14-ɑ ɝɟɞɖɔ ɓɌɍɚɗɑɎɌəɔɫ, əɌ 

ɠɚəɑ ɗɑɣɑəɔɫ ɝɞɌɗɚ ɚɛɜɑɐɑɗɫɞɨɝɫ ɫɐɜɚ ɚɖɚɝɞɑ-

əɑəɔɫ ɟ 2 ɐɑɞɑɕ, ɛɜɔ ɑɏɚ ɚɞɝɟɞɝɞɎɔɔ Ɏ ɝɜɌɎəɔ-

ɞɑɗɨəɚɘ ɔɓɚɍɜɌɒɑəɔɔ əɌ  ɛɑɜɎɚəɌɣɌɗɨəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɫɡ, ɣɞɚ ɝɎɫɓɌəɚ ɝɚ ɝɞɔɘɟɗɫɢɔɑɕ  ɍɚɗɑɑ 

ɜɌəəɑɕ ɚɝɝɔɠɔɖɌɢɔɔ əɌ ɠɚəɑ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ 

ɛɜɚɢɑɝɝɌ. 

Ȼɜɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɫɐɜɌ ɚɖɚɝɞɑəɑəɔɫ ɟ 3-ɡ 

ɐɑɞɑɕ ɛɜɔ  ɛɑɜɎɔɣəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɣɑɜɑɓ 3 əɑɐɑɗɔ 

ɚɞ əɌɣɌɗɌ ɗɑɣɑəɔɫ ɫɐɜɚ ɚɖɚɝɞɑəɑəɔɫ ɎɔɓɟɌɗɔɓɔ-

ɜɚɎɌɗɚɝɨ ɟɎɑɗɔɣɑəəɧɘ Ɏ ɜɌɓɘɑɜɌɡ ɟ 1 ɚɐəɚɏɚ 

ɜɑɍɑəɖɌ ɔ ɗɔɓɔɜɚɎɌəəɧɘ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ Ɏɧ-

ɎɔɡɌ ɖɚəɑɣəɚɝɞɔ ɟ 2-ɡ ɐɑɞɑɕ.  ȹɌɐɖɚɝɞəɔɢɌ 

ɟɞɚɗɥɌɗɌɝɨ ɞɚɗɨɖɚ ɗɚɖɌɗɨəɚ əɌɐ ɟɣɌɝɞɖɌɘɔ 

ɚɝɞɑɚɛɑɜɠɚɜɌɢɔɔ ɘɑɞɌɠɔɓɌ, ɣɞɚ ɍɧɗɚ ɓɌɠɔɖɝɔ-

ɜɚɎɌəɚ ɖɌɖ ɛɜɔ ȿȳȴ, ɞɌɖ ɔ ɛɜɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɝɞɜɧɕ ɏɑɘɌɞɚɏɑəəɧɕ 

ɩɛɔɠɔɓɌɜəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɐɔɌɏəɚɝɞɔɜɚɎɌə ɟ 4-ɡ ɔɓ 5 ɛɌɢɔ-

ɑəɞɚɎ.  

ȼɑɓɟɗɨɞɌɞɚɘ ɫɎɔɗɔɝɨ 4 ɔɝɞɔəəɚ-

ɛɚɗɚɒɔɞɑɗɨəɧɡ (ȴȻ) ɔ 1 ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɕ 

(ȷȺ) ɜɑɓɟɗɨɞɌɞɧ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ  ȷȻ ɔ ȷȺ, Ɏ 

ɝɎɫɓɔ ɝ ɣɑɘ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ ɝɚ-

ɝɞɌɎɔɗɔ 80% ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

Ȼɚɗɟɣɑəəɧɕ ȷȺ ɜɑɓɟɗɨɞɌɞ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ 

ɚ ɞɜɟɐəɚɝɞɫɡ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ ɛɚɜɌɒɑəɔɫ ɩɛɔɠɔɓɌ. ȺɞɝɟɞɝɞɎɔɑ 

ɔɗɔ əɑɐɚɟɣɑɞ Ɏɚ Ɏɜɑɘɫ ɛɑɜɎɔɣəɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɖɚɝɎɑəəɚɏɚ ɛɜɔɓəɌɖɌ çɏɔɛɚɩɡɚɏɑəəɚɝɞɔè 

ɘɧɤɢɧ ɝɏɔɍɌɞɑɗɨəɚɕ ɏɜɟɛɛɧ ɓɌɔəɞɑɜɑɝɚɎɌəəɚ-

ɏɚ ɝɟɝɞɌɎɌ əɑ ɛɚɓɎɚɗɔɗɔ ɝɜɌɓɟ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ 

ɚɝɞɜɧɕ ɏɑɘɌɞɚɏɑəəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ. ȰɔɌɏəɚɓ 

ɚɝɞɑɚɘɔɑɗɔɞɌ Ɏ ɐɌəəɚɘ ɝɗɟɣɌɑ ɍɧɗ ɟɞɚɣəɑə 

ɛɚɓɒɑ  əɌ  ɚɝəɚɎɌəɔɔ ɜɌəəɑɏɚ ɛɚɫɎɗɑəɔɫ əɑɜɚɎ- 
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əɚɏɚ çɫɜɖɚɏɚè ɫɐɜɌ ɚɖɚɝɞɑəɑəɔɫ, ɖɌɖ ɐɚɖɌɓɌ-

ɞɑɗɨɝɞɎɚ ɛɑɜɑəɑɝɑəəɚɏɚ ɎɚɝɛɌɗɑəɔɫ Ɏ ɩɛɔɠɔɓɑ.   

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɔɝɝɗɑɐɚɎɌəɔɫ 2 ɏɜɟɛɛɧ ɐɑɞɑɕ 

(n=4), ɛɚɝɞɟɛɔɎɤɔɡ əɌ ɛɑɜɎɚɕ əɑɐɑɗɑ ɓɌɍɚɗɑɎɌ-

əɔɫ, ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ ɗɚɖɌɗɨəɧɕ ɚɞɑɖ ɏɗɟɍɚɖɔɡ 

ɛɌɜɌɚɚɝɌɗɨəɧɡ ɘɫɏɖɔɡ ɞɖɌəɑɕ əɌ ɟɜɚɎəɑ ɘɑɞɌ-

ɠɔɓɌ (n=2; 50%) ɔ ɗɚɖɌɗɨəɚɑ ɟɞɚɗɥɑəɔɑ 

əɌɐɖɚɝɞəɔɢɧ ɛɚəɔɒɑəəɚɕ ɩɡɚɏɑəəɚɝɞɔ (n=2; 50 

%) (ɜɔɝ. 2 Ɍ). Ȯ ɘɑɞɌɠɔɓɑ ɟ ɐɑɞɑɕ, ɛɚɝɞɟɛɔɎɤɔɡ 

əɌ 2-3 əɑɐɑɗɑ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ, ɚɛɜɑɐɑ-

ɗɫɗɝɫ Ɍəɩɡɚɏɑəəɧɕ ɟɣɌɝɞɚɖ Ɏɍɗɔɓɔ ɓɚəɧ ɜɚɝɞɌ 

ɍɑɓ ɑɑ ɛɑɜɑɝɑɣɑəɔɫ (n=2; 50%). ȴɓɘɑəɑəɔɕ ɩɛɔ-

ɠɔɓɌɜəɚɏɚ ɡɜɫɥɌ, ɫɐɜɌ ɚɖɚɝɞɑəɑəɔɫ (n=2) ɘɧ 

əɑ əɌɍɗɪɐɌɗɔ. ȸɑɞɌɩɛɔɠɔɓɌɜəɌɫ ɓɚəɌ ɟ ɐɑɞɑɕ 

ɐɌəəɚɕ ɏɜɟɛɛɧ ɍɧɗɌ ɛɜɑɐɝɞɌɎɗɑəɌ əɑɣɑɞɖɚɕ  

ɓɟɍɣɌɞɚɕ ɗɔəɔɑɕ ɍɑɓ ɑɑ ɛɜɑɜɧɎɔɝɞɚɝɞɔ (n=2; 50 

%) (ɜɔɝ. 2 ɍ). 

Ȯɚ Ɏɜɑɘɫ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɟ ɐɑɞɑɕ 

ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɜɔ ɖɚɝɞəɚɕ ɛɟəɖɢɔɔ ɍɧɗɌ ɛɚ-

ɗɟɣɑəɌ ɒɔɐɖɚɝɞɨ ɛɚɐ ɐɌɎɗɑəɔɑɘ, ɛɜɔ ɝɟɝɞɌɎəɚɕ 

ɛɟəɖɢɔɔ ɒɔɐɖɚɝɞɔ ɛɚɗɟɣɑəɚ əɑ ɍɧɗɚ.  

Ȼɜɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, 

Ɏɧɛɚɗəɑəəɚɘ əɌ 14-ɑ ɝɟɞɖɔ ɚɞ əɌɣɌɗɌ ɗɑɣɑəɔɫ, 

ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɜɔɓəɌɖɔ ɗɔəɑɕəɚɏɚ ɛɑɜɔɚɝɞɔɞɌ 

əɌ ɟɜɚɎəɑ ɘɑɞɌɠɔɓɌ ɟ Ɏɝɑɡ 4 ɐɑɞɑɕ ɛɜɔ ɚɞɝɟɞ-

ɝɞɎɔɔ ɔɓɘɑəɑəɔɕ ɝɚ ɝɞɚɜɚəɧ ɫɐɜɌ ɚɖɚɝɞɑəɑəɔɫ. 

ȸɑɞɌɠɔɓɌɜəɌɫ ɠɚɜɘɌ  ɚɝɞɜɚɏɚ ɏɑɘɌɞɚɏɑə-

əɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ ɟɝɞɌəɚɎɗɑəɌ Ɏ 3 ɝɗɟɣɌɫɡ ɔ 

ɍɧɗɚ ɛɚɗɟɣɑəɚ 3 ȴȻ ɜɑɓɟɗɨɞɌɞɌ ɔ 1 ȷȺ ɜɑɓɟɗɨ-

ɞɌɞ. ȺɞɝɟɞɝɞɎɔɑ ȴȺ ɔ ȷȻ ɜɑɓɟɗɨɞɌɞɚɎ  ɛɜɔɎɑɗɚ ɖ  

ɛɚɖɌɓɌɞɑɗɫɘ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɞɚɣəɚɝɞɔ ɘɑ-

ɞɚɐɌ 75% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

Ƚɗɚɒəɚɝɞɨɪ Ɏ ɎɧɫɎɗɑəɔɔ ɘɑɞɌɠɔɓɌɜəɚɕ 

ɠɚɜɘɧ ɚɝɞɜɚɏɚ ɏɑɘɌɞɚɏɑəəɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ 

ɫɎɔɗɝɫ əɑɐɚɟɣɑɞ ɜɌəəɑɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɛɜɔ-

ɓəɌɖɌ ɏɗɟɍɚɖɚɏɚ ɚɞɑɖɌ ɛɌɜɌɚɝɝɌɗɨəɧɡ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ Ɏɚɖɜɟɏ ɘɑɞɌɠɔɓɌ. 

ȹɌɔɍɚɗɑɑ ɜɌɓəɚɜɚɐəɚɕ ɚɖɌɓɌɗɌɝɨ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɌɫ ɖɌɜɞɔəɌ ɟ ɐɑɞɑɕ 3 ɏɜɟɛɛɧ (n=28). ȱɝɗɔ 

ɜɑɍɑəɚɖ ɚɍɜɌɥɌɗɝɫ Ɏ ɛɑɜɎɟɪ əɑɐɑɗɪ ɓɌɍɚɗɑɎɌ-

əɔɫ, ɞɚ ɟ ɜɫɐɌ ɐɑɞɑɕ ɚɛɜɑɐɑɗɫɗɝɫ ɚɞɑɖ ɏɗɟɍɚɖɔɡ 

ɛɌɜɌɌɜɞɔɖɟɗɫɜəɧɡ, ɛɌɜɌɚɝɝɌɗɨəɧɡ ɘɫɏɖɔɡ ɞɖɌ-

əɑɕ (n= 7; 25 %). Ȼɜɔ ɩɞɚɘ ɟ 5 ɐɑɞɑɕ ɚɍəɌɜɟɒɔ-

ɎɌɗɌɝɨ  ɏɔɛɚɩɡɚɏɑəəɌɫ  ɓɚəɌ əɌ ɟɜɚɎəɑ ɛɑɜɑɡɚɐɌ  

 

ȼɔɝ. 1 Ɍ (Fig. 1  a).                                                      

 

ȼɔɝ. 1 ɍ (Fig. 1 b).  

ȼɔɝ. 1 Ɍ. ɉɡɚɏɜɌɘɘɌ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ ɚɞɐɑɗɌ 

ɛɜɌɎɚɏɚ ɍɑɐɜɌ.  

ȼɑɍɬəɚɖ, 22 ɝɟɞɚɖ, ɚɝɞɜɧɕ ɏɑɘɌɞɚɏɑəəɧɕ ɩɛɔɠɔɓɌɜ-

əɧɕ ɚɝɞɑɚɘɔɑɗɔɞ, 1 əɑɐɑɗɫ ɓɌɍɚɗɑɎɌəɔɫ: 

-ɏɔɛɚɩɡɚɏɑəəɌɫ ɘɧɤɢɌ ɝɏɔɍɌɞɑɗɨəɚɕ ɏɜɟɛɛɧ (ɝɞɜɑɗɖɌ 

1),  

-ɩɡɚɝɞɜɟɖɞɟɜɌ ɡɜɫɥɌ əɑ əɌɜɟɤɑəɌ (ɝɞɜɑɗɖɌ 2). 

Fig. 1 Ɍ. Sonogram, proximal right hip.  

Child 22 days, acute hematogenous epiphyseal oste o-

myelitis, 1st  week of a disease:  

-hypoechogenic muscle of flexor group (arrow 1),  

-the ultrasound structure of the cartilage is not da m-

aged (arrow 2). 

ȼɔɝ. 1 ɍ. ɉɡɚɏɜɌɘɘɌ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ ɚɞɐɑɗɌ 

ɍɑɐɜɌ. 

ȼɑɍɬəɚɖ, 6 ɘɑɝ., ɚɝɞɜɧɕ ɏɑɘɌɞɚɏɑəəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ:  

-əɑɜɚɎəɧɕ ɖɚəɞɟɜ ɫɐɜɌ ɚɖɚɝɞɑəɑəɔɫ (ɝɞɜɑɗɖɌ 1),  

-ɏɔɛɑɜɩɡɚɏɑəəɧɕ ɟɣɌɝɞɚɖ ɝ ɏɔɛɚɛɚɩɡɚɏɑəəɧɘ Ɏɖɗɪ-

ɣɑəɔɑɘ Ɏ ɡɜɫɥɑ ɍɗɔɓɖɚ ɖ ɜɚɝɞɖɚɎɚɕ ɓɚəɑ ɍɑɓ ɑɑ ɛɑ-

ɜɑɝɑɣɑəɔɫ (ɝɞɜɑɗɖɌ 2).  

Fig.1 b . Sonogram, proximal hip.  

Child, 6 months old, acute hematogenous osteomyel i-

tis:  

-irregular contour of the ossification nucleus (arrow 1),  

-hyperechogenic focus with hypoechogenic inclusion in 

the cartilage close to the growth zone w ithout crossing 

it (arrow 2).  
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əɌɐɖɚɝɞəɔɢɧ Ɏ əɌɐɡɜɫɥəɔɢɟ. ȿ 4 ɐɑɞɑɕ, ɛɚɝɞɟ-

ɛɔɎɤɔɡ Ɏ ɖɚəɢɑ 1 əɑɐɑɗɔ ɚɞ əɌɣɌɗɌ ɍɚɗɑɓəɔ, 

ɚɛɜɑɐɑɗɫɗɌɝɨ ɟɞɚɗɥɑəəɌɫ əɌɐɡɜɫɥəɔɢɌ ɔ 

əɌɐɖɚɝɞəɔɢɌ ɝ əɌɗɔɣɔɑɘ ɗɚɖɌɗɨəɧɡ ɟɣɌɝɞɖɚɎ 

ɛɚɎɧɤɑəəɚɕ ɩɡɚɏɑəəɚɝɞɔ Ɏ ɡɜɫɥɑɎɚɘ ɩɛɔɠɔɓɑ 

ɍɑɓ ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ɘɑɞɌɠɔɓɌɜəɚɏɚ ɚɞ-

ɐɑɗɌ ɖɚəɑɣəɚɝɞɔ. ɋɐɜɚ ɚɖɚɝɞɑəɑəɔɫ ɔɘɑɗɚ əɑ-

ɜɚɎəɧɑ ɖɚəɞɟɜɧ. ȳɚəɌ ɜɚɝɞɌ ɍɧɗɌ əɑɣɑɞɖɚɕ, əɚ 

əɑɛɜɑɜɧɎəɚɕ. Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɐɑɞɑɕ Ɏ ɛɑɜɔɚɐ 

14 - 21 ɝɟɞɖɔ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ ɟ 9 ɐɑɞɑɕ  Ɏ 

ɘɫɏɖɔɡ ɞɖɌəɫɡ ɚɛɜɑɐɑɗɫɗɔɝɨ ɝɖɚɛɗɑəɔɫ əɑɚɐəɚ-

ɜɚɐəɚɕ ɒɔɐɖɚɝɞɔ, ɜɌɝɛɚɗɚɒɑəəɧɑ ɛɌɜɌɌɜɞɔɖɟ-

ɗɫɜəɚ ɔ ɛɌɜɌɚɝɝɌɗɨəɚ. Ȯ ɩɛɔɠɔɓɑ ɔ ɘɑɞɌɠɔɓɑ 

ɍɗɔɓɖɚ ɖ ɜɚɝɞɖɚɎɚɕ ɓɚəɑ ɜɌɝɛɚɗɌɏɌɗɔɝɨ ɗɚɖɌɗɨ-

əɧɑ ɑɐɔəɔɣəɧɑ ɔɗɔ ɘəɚɒɑɝɞɎɑəəɧɑ  Ɍəɩɡɚɏɑə-

əɧɑ/ɏɔɛɚɩɡɚɏɑəəɧɑ əɑɚɐəɚɜɚɐəɧɑ ɟɣɌɝɞɖɔ ɝ 

ɣɑɞɖɔɘ ɜɚɎəɧɘ ɖɚəɞɟɜɚɘ (ɜɔɝ. 3 Ɍ). Ȯ əɑɛɚ-

ɝɜɑɐɝɞɎɑəəɚɕ ɍɗɔɓɚɝɞɔ ɖ əɑɛɜɑɜɧɎəɚɕ ɘɑ-

ɞɌɩɛɔɠɔɓɌɜəɚɕ ɗɔəɔɔ ɚɛɜɑɐɑɗɫɗɌɝɨ ɓɚəɌ ɛɚ-

Ɏɧɤɑəəɚɕ ɩɡɚɏɑəəɚɝɞɔ ɖɌɖ ɝɚ ɝɞɚɜɚəɧ ɘɑɞɌɠɔ-

ɓɌ, ɞɌɖ ɔ ɝɚ ɝɞɚɜɚəɧ ɩɛɔɠɔɓɌ (n=10; 35,71%). ȿ 

12 ɐɑɞɑɕ  ɘɑɞɌɩɛɔɠɔɓɌɜəɌɫ  ɗɔəɔɫ ɛɜɑɜɧɎɌɗɌɝɨ  

ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɛɚ ɡɚɐɟ ɑɑ ɐɑɠɑɖɞɌ. ȿ 5 ɐɑɞɑɕ 

Ɏ ɝɟɝɞɌɎɑ ɔ ɓɌ ɑɏɚ ɛɜɑɐɑɗɌɘɔ ɚɛɜɑɐɑɗɫɗɌɝɨ əɑ-

ɚɐəɚɜɚɐəɌɫ ɒɔɐɖɚɝɞɨ (ɜɔɝ. 3 ɍ).    

Ȯɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ ɟ ɐɑɞɑɕ 3 ɏɜɟɛɛɧ 

ɎɝɖɜɧɎɌɗɌɝɨ ɛɌɜɌɌɜɞɔɖɟɗɫɜəɌɫ ɠɗɑɏɘɚəɌ, ɛɜɔ 

ɖɚɝɞəɚɕ ɛɟəɖɢɔɔ ɛɚɗɟɣɌɗɔ ɏəɚɕ.  

Ȼɜɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɌ 

14 -ɑ ɝɟɞɖɔ ɓɌɍɚɗɑɎɌəɔɫ ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɜɔɓəɌɖɔ 

ɗɔəɑɕəɚɏɚ ɛɑɜɔɚɝɞɔɞɌ Ɏɚɖɜɟɏ ɘɑɞɌɠɔɓɌ,  əɑ-

ɜɚɎəɚɝɞɨ ɔ ɛɜɑɜɧɎɔɝɞɚɝɞɨ ɘɑɞɌɩɛɔɠɔɓɌɜəɚɕ 

ɗɔəɔɔ, Ɍ ɞɌɖɒɑ ɐɑɠɚɜɘɌɢɔɫ ɫɐɜɌ ɚɖɚɝɞɑəɑəɔɫ 

ɗɔɍɚ ɑɏɚ ɗɔɓɔɝ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɐɌəəɚɕ ɠɚɜ-

ɘɧ ɚɝɞɑɚɘɔɑɗɔɞɌ əɑ ɝɚɝɞɌɎɔɗɌ ɚɝɚɍɧɡ ɞɜɟɐəɚ-

ɝɞɑɕ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɞ. ɖ. 

ɍɧɗɚ ɎɧɫɎɗɑəɚ ɘəɚɏɚɚɍɜɌɓɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ 

ɛɜɔɓəɌɖɚɎ ɚɝɞɑɚɘɔɑɗɔɞɌ, ɏɗɌɎəɧɘ ɔɓ ɖɚɞɚɜɧɡ 

ɫɎɔɗɚɝɨ ɛɚɜɌɒɑəɔɑ ɓɚəɧ ɜɚɝɞɌ. Ȯ ɩɞɚɕ ɏɜɟɛɛɑ 

ɛɌɢɔɑəɞɚɎ ɞɌɖɒɑ ɚɞɝɟɞɝɞɎɚɎɌɗɔ  ȷȻ ɔ ȴȺ ɜɑ-

ɓɟɗɨɞɌɞɧ. ȹɌɗɔɣɔɑ 1 ȷȺ ɜɑɓɟɗɨɞɌɞɌ ɛɜɔ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɘ   ɔɝɝɗɑɐɚɎɌəɔɔ   ɫɎɔɗɚɝɨ   ɝɗɑɐɝɞɎɔɑɘ  

 

ȼɔɝ. 2 Ɍ (Fig. 2 a).                                                      

 

ȼɔɝ. 2 ɍ (Fig. 2 b).  

ȼɔɝ. 2 a.  ɉɡɚɏɜɌɘɘɌ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ ɚɞɐɑɗɌ 

ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. 

ȼɑɍɬəɚɖ, 5 ɘɑɝ., ɚɝɞɜɧɕ ɏɑɘɌɞɚɏɑəəɧɕ ɘɑɞɌɠɔɓɌɜ-

əɧɕ ɚɝɞɑɚɘɔɑɗɔɞ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ (1 əɑɐɑɗɫ ɓɌɍɚɗɑ-

ɎɌəɔɫ):  

-ɟɞɚɗɥɑəəɌɫ ɛɚɎɧɤɑəəɚɕ ɩɡɚɏɑəəɚɝɞɔ əɌɐɖɚɝɞəɔɢa 

(ɝɞɜɑɗɖɌ 1),  

-əɑɔɓɘɑəɑəəɧɕ ɩɛɔɠɔɓ (ɝɞɜɑɗɖɌ 2), əɑɔɓɘɑəɑəəɌɫ 

ɜɚɝɞɖɚɎɌɫ ɓɚəɌ (ɝɞɜɑɗɖɌ 3). 

Fig. 2 a . Sonogram, proximal hip.  

Child, 5 months, acut e hematogenous metaphyseal o s-

teomyelitis of the femur (1 week of disease):  

-thickened periosteum with increased echogenicity (a r-

row 1),  

-unmodified epiphysis (arrow 2), unmodified growth 

zone (arrow 3).  

ȼɔɝ. 2 ɍ. ɉɡɚɏɜɌɘɘɌ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ ɚɞɐɑɗɌ 

ɍɑɐɜɌ. 

ȼɑɍɬəɚɖ, 1 ɘɑɝ., ɚɝɞɜɧɕ ɏɑɘɌɞɚɏɑəəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ (2 

əɑɐɑɗɫ ɓɌɍɚɗɑɎɌəɔɫ):  

-Ɍəɑɡɚɏɑəəɧɕ ɟɣɌɝɞɚɖ Ɏ ɘɑɞɌɠɔɓɑ (ɝɞɜɑɗɖɌ 1), 

-əɑɔɓɘɑəɑəəɌɫ ɘɑɞɌɩɛɔɠɔɓɌɜəɌɫ ɗɔəɔɫ (ɝɞɜɑɗɖɌ 2).   

Fig. 2 b. Sonogram , proximal  hip . 

Child, 1 month. Acute hematogenous osteomyelitis 

(2nd week of disease):  

-anechogenic focus in metaphysis  (arrow 1) ,  

-unmodified metaephysis line  (arrow 2) . 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (2):94-101       DOI:10.21569/2222-7415-2017-7-2-94-101               ʉʪʨʘʥʠʮʘ  99 
  

əɑɐɚɚɢɑəɖɔ ɓɚəɧ ɛɚɎɧɤɑəəɚɕ ɩɡɚɏɑəəɚɝɞɔ 

Ɏɐɚɗɨ ɜɚɝɞɖɚɎɚɕ ɗɔəɔɔ, ɣɞɚ əɑ ɛɚɓɎɚɗɔɗɚ əɌɘ 

ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɚɝɞɜɧɕ ɏɑɘɌɞɚɏɑəəɧɕ ɘɑ-

ɞɌɩɛɔɠɔɓɌɜəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɚɝɞɜɧɕ ɏɑɘɌɞɚɏɑəəɧɕ ɘɑɞɌɩɛɔɠɔɓɌɜəɧɕ ɚɝɞɑɚ-

ɘɔɑɗɔɞ ɛɜɔ ȿȳȴ ɟɝɞɌəɚɎɗɑə Ɏ 27 ɝɗɟɣɌɫɡ: 

ȴȻ=27; ȴȺ=0; ȷȻ=0; ȷȺ=1. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ 

ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ ɛɜɔ ɐɌəəɚɕ ɠɚɜɘɑ ɝɚɝɞɌɎɔɗɔ 

96,42%.  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȱɗɫ ɚɍɦɑɖɞɔɎəɚɝɞɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɚɢɑəɖɔ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɝɟɍɝɞɜɌɞɌ ɛɜɔ  ɚɝɞɜɚɘ ɏɑɘɌ-

ɞɚɏɑəəɚɘ ɚɝɞɑɚɘɔɑɗɔɞɑ ɟ ɘɗɌɐɑəɢɑɎ əɑɚɍɡɚɐɔɘɚ 

ɟɣɔɞɧɎɌɞɨ ɚɝɚɍɑəəɚɝɞɔ ɌəɌɞɚɘɔɔ ɝɖɑɗɑɞɌ ɐɑɞ-

ɝɖɚɏɚ ɎɚɓɜɌɝɞɌ [2]. 

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɔɘɑɑɞɝɫ ɚɛɜɑɐɑɗɑə-

əɚɑ ɣɔɝɗɚ ɛɟɍɗɔɖɌɢɔɕ, Ɏ ɖɚɞɚɜɧɡ ɛɜɔɎɚɐɫɞɝɫ 

ɐɌəəɧɑ ɚ əɌɗɔɣɔɔ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɏɚ ɖɜɚɎɚɚɍ-

ɜɌɥɑəɔɫ ɖɌɒɐɚɏɚ ɚɞɐɑɗɌ ɖɚɝɞɔ ɟ ɐɑɞɑɕ ɘɗɌɐɤɑ-

ɏɚ ɎɚɓɜɌɝɞɌ [6, 7]. Ⱥɝɚɍɑəəɚɝɞɨ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ  

ɘɚɒɑɞ ɚɍɦɫɝəɔɞɨ ɓɌɖɚəɚɘɑɜəɚɝɞɨ ɜɌɓɎɔɞɔɫ 

ɚɝɞɑɚɘɔɑɗɔɞɌ. Ȯ ɚɞɐɑɗɨəɧɡ ɛɟɍɗɔɖɌɢɔɫɡ ɟɖɌɓɧ-

ɎɌɪɞ əɌ əɌɗɔɣɔɑ ɝɔəɟɝɚɔɐɌɗɨəɧɡ ɚɓɑɜ, ɚɍɜɌɓɚ-

ɎɌəəɧɡ ɞɚəɖɚɕ ɝɑɞɨɪ Ɍɜɞɑɜɔɚɗ ɔ Ɏɑəɟɗ Ɏ ɘɑɞɌ-

ɠɔɓɑ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɎɧɝɞɟɛɌɞɨ Ɏ ɖɌɣɑɝɞɎɑ ɛɟ-

ɗɚɎ (ɍɌɝɝɑɕəɚɎ) ɐɗɫ əɌɖɚɛɗɑəɔɫ ɘɔɖɜɚɚɜɏɌəɔɓ-

ɘɚɎ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɝɚɝɜɑɐɚɞɚɣɑəɔɪ ɚɝɞɑɚɘɔɑ-

ɗɔɞɌ [2]. ȶɜɚɘɑ ɞɚɏɚ ɚɛɔɝɧɎɌɑɞɝɫ əɌɗɔɣɔɑ 

ɞɜɌəɝɠɔɓɑɌɗɨəɧɡ (?) ɝɚɝɟɐɚɎ, ɖɚɞɚɜɧɑ ɐɚ 1-1,5 

ɗɑɞ ɘɚɏɟɞ ɚɍɑɝɛɑɣɔɎɌɞɨ ɝɚɝɟɐɔɝɞɟɪ ɝɎɫɓɨ ɘɑɒɐɟ 

ɘɑɞɌɠɔɓɚɘ ɔ ɩɛɔɠɔɓɚɘ, Ɍ ɐɌɗɑɑ ɜɚɝɞɖɚɎɌɫ ɓɚəɌ 

ɝɞɌəɚɎɔɞɝɫ ɑɝɞɑɝɞɎɑəəɧɘ ɍɌɜɨɑɜɚɘ ɘɑɒɐɟ 

ɩɛɔɠɔɓɚɘ ɔ ɘɑɞɌɠɔɓɚɘ [2, 7, 8].  

Feng-Chen Kao  ɝ ɝɚɌɎɞɚɜɌɘɔ (2003 ɏ.)  

ɝɣɔɞɌɪɞ, ɣɞɚ ɚɝɞɜɧɕ ɏɑɘɌɞɚɏɑəəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ 

ɟ ɐɑɞɑɕ ɜɌəəɑɏɚ ɎɚɓɜɌɝɞɌ ɎɚɓəɔɖɌɑɞ Ɏ ɚɝəɚɎəɚɘ 

Ɏ ɘɑɞɌɠɔɓɑ [8] . Ȼɚ ɐɌəəɧɘ ɩɞɔɡ ɌɎɞɚɜɚɎ ɔɓ 185 

ɝɗɟɣɌɑɎ ɚɝɞɜɚɏɚ ɝɑɛɞɔɣɑɝɖɚɏɚ ɌɜɞɜɔɞɌ ɔ ɏɑɘɌɞɚ-

ɏɑəəɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ ɟ ɐɑɞɑɕ Ɏ ɞɑɣɑəɔɑ 12 ɗɑɞ 

ɖɗɔəɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ 

ɞɚɗɨɖɚ 3 ɝɗɟɣɌɫ ɩɛɔɠɔɓɌɜəɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ [8]. 

Ƀɞɚ ɖɌɝɌɑɞɝɫ ɛɚɜɌɒɑəɔɫ ɞɚɗɨɖɚ ɩɛɔɠɔɓɌ, ɞɚ 

 

ȼɔɝ. 3 Ɍ (Fig. 3 a).                                                      

 

ȼɔɝ. 3 ɍ (Fig. 3 b).                                                      

ȼɔɝ. 3 a .   ɉɡɚɏɜɌɘɘɌ ɐɔɝɞɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɍɑɐ-

ɜɌ. 

ȼɑɍɬəɚɖ, 6 ɘɑɝ., ɚɝɞɜɧɕ ɏɑɘɌɞɚɏɑəəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ (2 

əɑɐɑɗɫ ɓɌɍɚɗɑɎɌəɔɫ):  

-ɛɚɎɧɤɑəɔɑ ɩɡɚɏɑəəɚɝɞɔ əɌɐɖɚɝɞəɔɢɧ ɔ əɌɐɡɜɫɤ-

əɔɢɧ  (ɝɞɜɑɗɖɌ 1),  

-əɑɜɚɎəɧɕ ɖɚəɞɟɜ ɫɐɜɌ ɚɖɚɝɞɑəɑəɔɫ (ɝɞɜɑɗɖɌ 2),  

-Ɍəɩɡɚɏɑəəɧɕ ɟɣɌɝɞɚɖ Ɏ ɩɛɔɠɔɓɑ ɍɗɔɓɖɚ ɖ ɜɚɝɞɖɚɎɚɕ 

ɓɚəɑ ɝ əɌɣɌɗɚɘ ɠɚɜɘɔɜɚɎɌəɔɫ Ɏ əɑɕ ɐɑɠɑɖɞɌ (ɝɞɜɑɗ-

ɖɌ 3).  

Fig. 3 a .  Sonogram, distal hip.  

Child, 6 months. Acute hematogenous o steomyelitis 

(2nd w ek of disease):  

-increased echogenicity of the p eriosteum and supra 

cartilage  (arrow 1 ),  

-irregular contou r of the ossification nucleus (arrow 2 ),  

-anechogenic area in the epiphysis close to the growth 

zone with the fir st signs of defect formation (arrow 3 ). 

ȼɔɝ. 3 ɍ. ɉɡɚɏɜɌɘɘɌ ɐɔɝɞɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɍɑɐ-

ɜɌ. 

ȼɑɍɬəɚɖ, 3 ɘɑɝ., ɚɝɞɜɧɕ ɏɑɘɌɞɚɏɑəəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ:  

-ɒɔɐɖɚɝɞɨ Ɏ ɝɟɝɞɌɎɑ ɔ ɓɌ ɑɏɚ ɛɜɑɐɑɗɌɘɔ (ɝɞɜɑɗɖɌ 1),  

-ɐɑɠɚɜɘɌɢɔɫ ɫɐɜɌ ɚɖɚɝɞɑəɑəɔɫ (ɝɞɜɑɗɖɌ 2),  

-ɐɑɠɑɖɞ ɜɚɝɞɖɚɎɚɕ ɓɚəɧ (ɝɞɜɑɗɖɌ 3).      

Fig. 3 b. Sonogram, distal hip.  

Child, 3 months. Acute hematogenous osteomyelitis:  

-flu id in the joint and  beyond it (arrow 1 ),  

-the deformati on of the ossification nuclei (arrow 2 ),  

-defect of the growth zone (arrow 3 ).       
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ɐɌəəɌɫ ɠɚɜɘɌ ɚɞəɚɝɔɞɝɫ ɖ ɜɑɐɖɔɘ ɗɚɖɌɗɔɓɌɢɔ-

ɫɘ ɟ ɐɑɞɑɕ ɜɌəəɑɏɚ ɎɚɓɜɌɝɞɌ, ɣɞɚ ɝɚɏɗɌɝɟɑɞɝɫ ɝ 

ɚɛɔɝɌəɔɑɘ Feng-Chen Kao. Ȯ ɐɌəəɚɘ ɝɗɟɣɌɑ ɓɚ-

əɌ ɜɚɝɞɌ ɫɎɗɫɑɞɝɫ ɑɝɞɑɝɞɎɑəəɧɘ ɍɌɜɨɑɜɚɘ, əɌ 

ɣɞɚ ɟɖɌɓɧɎɌɑɞ ɍɚɗɨɤɌɫ ɣɌɝɞɨ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ [6 

- 8] ȬɎɞɚɜɧ ɚɛɔɝɧɎɌɪɞ ɖɚəɑɣəɧɑ ɎɑɞɎɔ ɛɔɞɌɪ-

ɥɔɡ Ɍɜɞɑɜɔɕ ɘɑɞɌɠɔɓɌ Ɏɚɓɗɑ ɜɚɝɞɖɚɎɚɕ ɓɚəɧ, Ɏ  

ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɔɞɌɪɥɔɑ ɔ ɜɌɝɤɔɜɑəəɧɑ ɝɚɝɟɐɧ 

ɩɛɔɠɔɓɌ ɘɚɏɟɞ ɍɧɞɨ ɛɜɔɣɔəɚɕ ɓɌɐɑɜɒɖɔ ɍɌɖɞɑ-

ɜɔɕ [7 - 9].    Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɝ ɛɚɐɚɍəɚɕ 

ɗɚɖɌɗɔɓɌɢɔɑɕ  ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɘɧ 

Ɏɝɞɜɑɞɔɗɔɝɨ Ɏ 5 ɝɗɟɣɌɫɡ. 

Ⱥɞɐɑɗɨəɚɑ ɛɚɜɌɒɑəɔɑ ɘɑɞɌɠɔɓɌ ɝɚɝɞɌɎɗɫ-

ɑɞ ɑɥɑ ɘɑəɨɤɟɪ ɏɜɟɛɛɟ ɛɌɢɔɑəɞɚɎ (n=4), ɣɞɚ 

əɌɎɑɜəɫɖɌ ɝɎɫɓɌəɚ ɝɚ ɝɗɚɒəɚɝɞɨɪ ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ, Ɍ ɍɧɝɞɜɚɞɌ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɛɜɚɢɑɝ-

ɝɌ ɎɚɝɛɌɗɑəɔɫ  ɛɚɓɎɚɗɫɑɞ ɎɚɎɗɑɖɌɞɨ ɐɜɟɏɔɑ ɚɞ-

ɐɑɗɧ ɖɚɝɞɔ, əɑ ɐɌɎɌɫ Ɏɚɓɘɚɒəɚɝɞɔ ɝɣɔɞɌɞɨ ɑɏɚ 

ɣɔɝɞɚ ɘɑɞɌɠɔɓɌɜəɧɘ. ȺɍəɌɜɟɒɑəɔɑ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɕ ɖɌɜɞɔəɧ ɛɚɜɌɒɑəɔɫ ɞɚɗɨɖɚ ɘɑɞɌɠɔɓɌ əɌ 

2, 3 əɑɐɑɗɔ ɓɌɍɚɗɑɎɌəɔɫ  ɫɎɗɫɑɞɝɫ ɍɗɌɏɚɛɜɔɫɞ-

əɧɘ ɛɜɔɓəɌɖɚɘ ɗɚɖɌɗɔɓɚɎɌəəɚɝɞɔ ɛɜɚɢɑɝɝɌ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɣɌ-

ɥɑ Ɏɝɑɏɚ Ɏ ɚɝɞɑɚɘɔɑɗɔɞɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɎɚɎɗɑ-

ɖɌɑɞɝɫ ɘɑɞɌɠɔɓ ɔ ɩɛɔɠɔɓ ɝ əɌɜɟɤɑəɔɑɘ ɢɑ-

ɗɚɝɞəɚɝɞɔ ɜɚɝɞɖɚɎɚɕ ɓɚəɧ, ɚ ɣɑɘ ɝɎɔɐɑɞɑɗɨɝɞɎɟ-

ɑɞ ɛɜɑɚɍɗɌɐɌəɔɑ ɐɑɞɑɕ ɞɜɑɞɨɑɕ ɏɜɟɛɛɧ (n=28). 

ȭɚɗɨɤɑɑ ɣɔɝɗɚ ɛɌɢɔɑəɞɚɎ ɐɌəəɚɕ ɏɜɟɛɛɧ ɘɚ-

ɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ ɍɧɝɞɜɧɘ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ 

ɏəɚɕəɚɏɚ ɛɜɚɢɑɝɝɌ, ɗɚɖɌɗɔɓɟɪɥɑɏɚɝɫ ɛɑɜɎɚəɌ-

ɣɌɗɨəɚ Ɏ ɩɛɔɠɔɓɑ ɔɗɔ ɘɑɞɌɠɔɓɑ ɝ ɎɚɎɗɑɣɑəɔɑɘ 

Ɏ ɛɜɚɢɑɝɝ  ɌəɌɝɞɚɘɚɓɔɜɟɪɥɔɡ ɝɚɝɟɐɚɎ. Ȼɜɔ 

ɩɞɚɘ əɑ ɔɝɖɗɪɣɑəɌ Ɏɚɓɘɚɒəɚɝɞɨ ɚɐəɚɎɜɑɘɑəəɚ-

ɏɚ ɛɑɜɎɚəɌɣɌɗɨəɚɏɚ ɛɚɜɌɒɑəɔɫ ɘɑɞɌɠɔɓɌ ɔ 

ɩɛɔɠɔɓɌ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɚɛɚɝɞɌɎɗɫɫ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɧɑ ɝɔɘɛɞɚɘɧ, ɐɌəəɧɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ, ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚ-

ɏɚ ɐɔəɌɘɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ,  ɘɚɒəɚ Ɏɧɐɑ-

ɗɔɞɨ əɑɝɖɚɗɨɖɚ ɠɚɜɘ ɚɝɞɑɚɘɔɑɗɔɞɌ ɟ ɐɑɞɑɕ ɜɌə-

əɑɏɚ ɎɚɓɜɌɝɞɌ.  

ȺɝəɚɎəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ ɛɜɔɓəɌɖɚɘ 

ɩɛɔɠɔɓɌɜəɚɕ ɠɚɜɘɧ ɚɝɞɑɚɘɔɑɗɔɞɌ ɫɎɗɫɑɞɝɫ 

əɌɗɔɣɔɑ ɛɜɔɓəɌɖɚɎ ɛɚɜɌɒɑəɔɫ ɩɛɔɠɔɓɌ Ɏ Ɏɔɐɑ 

ɏɔɛɑɜɩɡɚɏɑəəɚɏɚ/Ɍəɩɡɚɏɑəəɚɏɚ ɗɚɖɌɗɨəɚɏɚ 

ɟɣɌɝɞɖɌ Ɏ ɩɛɔɠɔɓɌɜəɚɘ ɡɜɫɥɑ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ 

ɔɓɘɑəɑəɔɕ Ɏ ɜɚɝɞɖɚɎɚɕ ɓɚəɑ, ɘɑɞɌɠɔɓɑ ɔ Ɏ 

əɌɐɖɚɝɞəɔɢɑ. 

Ⱥɛɜɑɐɑɗɑəɔɑ Ɏ  ɘɑɞɌɠɔɓɑ Ɍəɩɡɚɏɑəəɚɏɚ 

ɟɣɌɝɞɖɌ Ɏɍɗɔɓɔ əɑɣɑɞɖɚɕ ɓɚəɧ ɜɚɝɞɌ ɍɑɓ ɑɑ ɛɑ-

ɜɑɝɑɣɑəɔɫ, Ɍ ɞɌɖɒɑ ɟɞɚɗɥɑəɔɑ, ɛɚɎɧɤɑəɔɑ ɩɡɚ-

ɏɑəəɚɝɞɔ əɌɐɖɚɝɞəɔɢɧ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɔɓɘɑəɑ-

əɔɕ ɩɛɔɠɔɓɌɜəɚɏɚ ɡɜɫɥɌ ɔ ɫɐɜɌ ɚɖɚɝɞɑəɑəɔɫ 

ɘɚɒəɚ ɝɣɔɞɌɞɨ ɘɑɞɌɠɔɓɌɜəɚɕ ɠɚɜɘɚɕ ȺȯȺ.  

ȺɝəɚɎəɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɘɑɞɌɩɛɔɠɔɓɌɜ-

əɚɕ ɠɚɜɘɧ ɚɝɞɑɚɘɔɑɗɔɞɌ ɫɎɗɫɑɞɝɫ ɠɚɜɘɔɜɚɎɌ-

əɔɑ ɐɑɠɑɖɞɌ ɝ ɛɜɑɜɧɎɌəɔɑɘ ɜɚɝɞɖɚɎɚɕ ɓɚəɧ. 

Ȱɚɛɟɥɑəəɧɑ ɑɐɔəɔɣəɧɑ ɚɤɔɍɖɔ ɛɜɔ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɖɌɒɐɚɕ ɔɓ ɏɜɟɛɛ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ əɑɐɚɚɢɑəɖɑ ɖɚɝɎɑəəɧɡ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ əɌ ɜɌəəɑɘ ɩɞɌɛɑ ɐɔɌ-

ɏəɚɝɞɔɖɔ, Ɍ ɚɖɚəɣɌɞɑɗɨəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ 

ɚɝɞɑɚɘɔɑɗɔɞ ɘɚɒəɚ ɗɔɤɨ Ɏɚ Ɏɜɑɘɫ ɐɔəɌɘɔɣɑ-

ɝɖɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɕ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȴȽȻȺȷɈȳȺȮȬȹȴȱ ȾȱȷȱȸȱȰȴɂȴȹȽȶȺȵ ȾȱɁȹȺȷȺȯȴȴ Ȱȷɋ ɉȶȽȻȱȼȾȹȺȵ 

Ⱥɂȱȹȶȴ ȶȬɃȱȽȾȮȬ ȼȱȹȾȯȱȹȺȷȺȯȴɃȱȽȶȴɁ ȴȽȽȷȱȰȺȮȬȹȴȵ ȶȺȽȾȹȺ-

ȽȿȽȾȬȮȹȺȵ ȽȴȽȾȱȸɇ Ȯ ȿȽȷȺȮȴɋɁ ȺȾȰȬȷȱȹȹɇɁ ȼȬȵȺȹȺȮ 

 

ȽɘɌɗɨ Ⱦ.Ƚ., ȳɌɎɌɐɚɎɝɖɌɫ Ȯ.Ȱ., ȰɑɑɎ ȴ.Ȭ. 

 
ɑɗɨɪ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɚɛɜɑɐɑɗɑəɔɑ ɖɌɣɑɝɞɎɌ ɚɛɔɝɌəɔɫ ɜɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɔɡ ɝəɔɘɖɚɎ, Ɏɧɛɚɗəɑəəɧɡ Ɏ ɜɌɕɚəəɚɕ ɍɚɗɨəɔɢɑ, əɌ ɚɝəɚɎɌəɔɔ 

ɌəɌɗɔɓɌ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɔɝɞɌəɢɔɚəəɚɏɚ ɘɑɞɚɐɌ 

ɩɖɝɛɑɜɞəɧɡ ɚɢɑəɚɖ.  

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 72 ɛɌɢɔɑəɞɌ, ɖɚɞɚɜɧɘ 

ɛɜɚɎɚɐɔɗɚɝɨ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɏɚ ɌɛɛɌɜɌɞɌ, ɝɜɑɐɔ əɔɡ 

ɍɧɗɔ 49 ɒɑəɥɔəɧ  (68,1%) ɔ 23 ɘɟɒɣɔəɧ (31,9%). Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɐɗɫ ɘɟɒɣɔə ɝɚɝɞɌ-

Ɏɔɗ 35,83Ñ3,55, ɐɗɫ ɒɑəɥɔə 44,41Ñ3,21. 

ȶɌɣɑɝɞɎɚ ɚɛɔɝɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɝəɔɘɖɚɎ ɔɓɟɣɑəɚ ɛɟɞɑɘ ɌəɌɗɔɓɌ ɣɌɝɞɚɞɧ 

ɝɚɎɛɌɐɑəɔɕ Ɏ ɓɌɖɗɪɣɑəɔɫɡ ɎɜɌɣɌ ɜɌɕɚəəɚɕ ɍɚɗɨəɔɢɧ ɔ ɩɖɝɛɑɜɞɚɎ. ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ 

ɌəɌɗɔɓ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɛɜɚɎɚɐɔɗɔ Ɏ ɛɜɚɏɜɌɘɘɑ Statistica for Windows 10.0. Ȼɜɔ 

ɝɜɌɎəɑəɔɔ ɖɌɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔɝɛɚɗɨɓɚɎɌɗɔ ɖɜɔɞɑɜɔɕ ɡɔ-ɖɎɌɐɜɌɞ ȻɔɜɝɚəɌ. Ȱɗɫ 

ɝɜɌɎəɑəɔɫ əɑɓɌɎɔɝɔɘɧɡ Ɏɧɍɚɜɚɖ ɛɜɔɘɑəɫɗɔ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ ȶɜɟɝɖɌɗɌ-

ȿɚɗɗɔɝɌ ɔ ȸɌəəɌ-ȿɔɞəɔ. Ȱɗɫ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɝɚɏɗɌɝɚɎɌəəɚɝɞɔ ɛɚɗɟɣɑəəɧɡ ɓɌɖɗɪɣɑəɔɕ 

ɔɝɛɚɗɨɓɚɎɌɗɔ ɖɚɩɠɠɔɢɔɑəɞ ɖɚəɖɚɜɐɌɢɔɔ (ɝɚɏɗɌɝɚɎɌəəɚɝɞɔ) ȶɑəɐɌɗɗɌ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɝɟɥɑɝɞɎɗɑə ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏɧɛɚɗəɑəəɧɡ Ɏ ɜɌɕɚəəɚɕ ɍɚɗɨəɔɢɑ. ȻɜɚɎɑɐɑəɌ ɚɢɑəɖɌ ɖɌɣɑ-

ɝɞɎɌ ɛɚɗɟɣɑəəɧɡ ɜɑəɞɏɑəɚɏɜɌɘɘ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ, ɚɢɑəɖɌ ɘɑɞɚɐɔɖɔ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ. ȿɝɞɌəɚɎɗɑəɧ ɚɝəɚɎəɧɑ Ɏɔɐɧ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɧɡ ɛɌɞɚɗɚɏɔɕ.  

Ⱥɍɝɟɒɐɑəɔɑ. ȬəɌɗɔɓ ɝɞɜɟɖɞɟɜɧ ɚɝəɚɎəɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɕ ɖɚɝɞəɚ-

ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ ɛɚɖɌɓɌɗ, ɣɞɚ ɝɜɑɐɔ Ɏɚɓɘɚɒəɧɡ ɛɜɔɣɔə ɜɌɝɡɚɒɐɑəɔɕ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɡ ɓɌɖɗɪɣɑəɔɕ ɘɚɒəɚ Ɏɧɐɑɗɔɞɨ əɑɝɚɍɗɪɐɑəɔɑ ɝɞɌəɐɌɜɞəɧɡ ɛɚɗɚɒɑəɔɕ ɔ Ɏɚɓɘɚɒəɧɡ 

ɎɌɜɔɌəɞɚɎ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɞɟɌɢɔɔ. 

ȮɧɎɚɐɧ. ȹɌ ɚɝəɚɎɑ ɌəɌɗɔɓɌ ɜɑɓɟɗɨɞɌɞɚɎ, ɛɚɗɟɣɑəəɧɡ Ɏ ɡɚɐɑ ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ 

ɚɛɔɝɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɝəɔɘɖɚɎ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ ɘɚɒəɚ ɝɐɑɗɌɞɨ ɎɧɎɚɐ 

ɚ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɞɑɗɑɘɑɐɔɢɔəɝɖɚɕ ɞɑɡəɚɗɚɏɔɔ ɐɔɝɞɌəɢɔɚəəɚɏɚ ɚɛɔ-

ɝɌəɔɫ ɜɑəɞɏɑəɚɏɜɌɘɘ əɌ ɚɞɐɌɗɑəəɧɡ ɞɑɜɜɔɞɚɜɔɫɡ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɞɑɗɑɜɌɐɔɚɗɚɏɔɫ, ɟɐɌɗɑəəɧɕ ɐɚɝɞɟɛ, ɐɔɌɏəɚɝɞɔɖɌ, ɖɚɝɞəɚ-

ɝɟɝɞɌɎəɌɫ ɝɔɝɞɑɘɌ, ɚɞɐɌɗɑəəɧɑ ɞɑɜɜɔɞɚɜɔɔ. 
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USE OF TELEMEDICAL TECHNOLOGY FOR EXPERT EVALUATION OF X-RAY 

QUALITY OF BONE-JOINT SYSTEM IN CONDITIONS OF REMOTE AREAS 

 

Smal T.S., Zavadovskaya V.D., Deyev I.A.  
 

The purpose  of this study is to determine the quality of the description of X -ray 

photographs performed in the district hospital on the basis of an analysis of the 

osteoarticular system using a remote method of expert assessments.  

Material and methods. The study incl uded 72 patients who underwent X -ray exa m-

ination of the osteoarticular apparatus, among them 49 (68.1%) women and 23 (31.9%) 

men. The average age for men was 35.83 Ñ 3.55, for women 44.41 Ñ 3.21. 

The quality of the description of radiographic images was st udied by analyzing the frequency 

of coincidences in the conclusions of the doctor of the regional hospital and experts. Stati s-

tical analysis of the obtained data was carried out in the program Statistic for Windows 

10.0. When comparing qualitative indicato rs, the Pearson chi -square test was used. For 

comparison of independent samples, non -parametric Kruskal -Wallis and Mann -Whitney cr i-

teria were used. To assess the degree of consistency of the findings, Kendall's concordance 

(consistency) was used.  

Results. In the course of the study, the results of X -ray studies performed in the di s-

trict hospital were analyzed. An assessment of the quality of the radiographs of the osteoa r-

ticular system was made, an evaluation of the research methodology. The main types of 

bone-joint pathologies were established.  

Discussion. Analysis of the structure of the main pathological conditions of the ost e-

oarticular system showed that among the possible reasons for the discrepancies in the dia g-

nostic findings, one can single out non -observance of standard provisions and possible var i-

ants of the study depending on the clinical situation.  

Conclusions. Based on the analysis of the results obtained during the evaluation of 

the quality of the description of radiographic images of the osteoa rticular system, it can be 

concluded that the use of telemedicine technology for the remote description of radiographs 

in remote areas is advisable.  

 

Keywords: teleradiology, remote access, diagnostics, osteoarticular system, remote 

territories.  
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Ɍɞɚɗɚɏɔɫ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ 

ɓɌəɔɘɌɑɞ ɚɐəɚ ɔɓ Ɏɑɐɟɥɔɡ ɘɑɝɞ ɝɜɑɐɔ 

ɚɍɥɑɕ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ əɌɝɑɗɑəɔɫ. Ⱥɝ-

əɚɎəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ 

ɛɜɔ ɎɧɫɎɗɑəɔɔ ɓɌɍɚɗɑɎɌəɔɕ ɔ ɛɚɎɜɑɒɐɑəɔɕ ɖɚ-

ɝɞɑɕ ɔ ɝɟɝɞɌɎɚɎ ɫɎɗɫɑɞɝɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ [1]. 

ȽɚɎɜɑɘɑəəɧɑ ɞɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɌɛɜɌɎɗɑəɧ əɌ ɔɝɛɚɗɨɓɚɎɌəɔɑ 

əɚɎɧɡ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ. Ⱦɑɗɑɘɑ-

ɐɔɢɔəɌ ɚɞəɚɝɔɞɝɫ ɖ ɎɌɒəɑɕɤɔɘ əɌɛɜɌɎɗɑəɔɫɘ 

ɢɔɠɜɚɎɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ɝɎɫɓɔ ɝ ɍɧɝɞɜɧɘ 

Ɏəɑɐɜɑəɔɑɘ ɝɚɎɜɑɘɑəəɧɡ ɔəɠɚɜɘɌɢɔɚəəɚ-

ɖɚɘɘɟəɔɖɌɢɔɚəəɧɡ ɞɑɡəɚɗɚɏɔɕ Ɏ ɝɠɑɜɟ ɓɐɜɌ-

ɎɚɚɡɜɌəɑəɔɫ. ȾɑɗɑɜɌɐɔɚɗɚɏɔɫ ɝɣɔɞɌɑɞɝɫ ɚɍɗɌ-

ɝɞɨɪ ɘɑɐɔɢɔəɧ əɌɔɍɚɗɑɑ ɛɜɔɏɚɐəɚɕ ɐɗɫ ɛɜɔ-

ɘɑəɑəɔɫ ɞɑɗɑɘɑɐɔɢɔəɝɖɔɡ ɞɑɡəɚɗɚɏɔɕ, ɚɍɑɝɛɑ-

ɣɔɎɌɫ Ɏɚɓɘɚɒəɚɝɞɨ ɛɑɜɑɐɌɣɔ ɢɔɠɜɚɎɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɕ ɔɓ ɚɐəɚɏɚ ɗɑɣɑɍəɚɏɚ ɟɣɜɑɒɐɑəɔɫ Ɏ 

ɐɜɟɏɚɑ ɐɗɫ ɟɐɌɗɑəəɚɕ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɔɗɔ ɛɚɗɟ-

ɣɑəɔɫ Ɏɞɚɜɚɏɚ ɘəɑəɔɫ [2,3,4]. Ȯɞɚɜɚɑ ɘəɑəɔɑ 

ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ, ɚɍɗɌɐɌɪɥɑɏɚ ɩɖɝɛɑɜɞəɧɘ 

ɟɜɚɎəɑɘ ɓəɌəɔɕ, ɛɜɑɐɛɚɗɌɏɌɑɞ ɛɚɎɞɚɜəɧɕ ɌəɌ-

ɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ ɝ ɢɑɗɨɪ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɔɗɔ ɚɛɜɚɎɑɜɒɑəɔɫ 

ɓɌɖɗɪɣɑəɔɫ [5]. Ⱦɑɡəɚɗɚɏɔɫ ɛɚɗɟɣɑəɔɫ ɩɖɝɛɑɜɞ-

əɚɏɚ ɘəɑəɔɫ ɎɜɌɣɌ-ɝɛɑɢɔɌɗɔɝɞɌ ɚɝɚɍɑəəɚ ɎɌɒ-

əɌ ɐɗɫ ɚɞɐɌɗɑəəɧɡ ɝɑɗɨɝɖɔɡ ɜɌɕɚəɚɎ, ɏɐɑ ɝɟɥɑ-

ɝɞɎɟɑɞ ɛɜɚɍɗɑɘɌ ɖɌɣɑɝɞɎɌ ɔ ɐɚɝɞɟɛəɚɝɞɔ ɚɖɌɓɧ-

ɎɌɑɘɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ əɌɝɑɗɑəɔɪ. Ȼɜɔ-

ɘɑəɑəɔɑ ɞɑɗɑɘɑɐɔɢɔəɝɖɚɕ ɞɑɡəɚɗɚɏɔɔ ɐɔɝɞɌə-

ɢɔɚəəɚɏɚ ɚɛɔɝɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɝəɔɘ-

ɖɚɎ ɛɚɎɧɤɌɑɞ ɐɚɝɞɟɛəɚɝɞɨ ɎɧɝɚɖɚɖɎɌɗɔɠɔɢɔ-
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ɜɚɎɌəəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ ɛɌɢɔɑəɞɌɘ 

əɑɓɌɎɔɝɔɘɚ ɚɞ ɘɑɝɞɌ ɔɡ əɌɡɚɒɐɑəɔɫ [6,7,10 ].  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɞɑɗɑɜɌɐɔɚɗɚɏɔɫ əɑ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɍɚɗɨɤɔɡ ɞɑɡəɔɣɑɝɖɔɡ ɝɗɚɒəɚɝɞɑɕ, 

əɚ ɞɜɑɍɟɑɞ ɚɢɑəɖɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɚɣəɚɝɞɔ ɑɑ 

ɛɜɔɘɑəɑəɔɫ. Ȼɚɐɚɍəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔ-

ɗɔɝɨ ɜɌəɑɑ, əɚ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɚəɔ ɍɧɗɔ 

əɌɛɜɌɎɗɑəɧ əɌ ɚɢɑəɖɟ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɐɔɝɞɌəɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɍɑɓ ɌəɌ-

ɗɔɓɌ ɛɜɔɘɑəɔɘɚɝɞɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɔɐɌ ɛɌ-

ɞɚɗɚɏɔɔ ɔ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɚɍɗɌɝɞɔ [8,9]. Ȼɚɩɞɚɘɟ 

ɎɌɒəɚ ɚɢɑəɔɞɨ ɖɌɣɑɝɞɎɚ ɚɛɔɝɌəɔɫ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɩɖɝɛɑɜɞəɚɏɚ ɘəɑəɔɫ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɝɝɗɑɐɟɑɘɚɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɚɍ-

ɗɌɝɞɔ ɔ ɡɌɜɌɖɞɑɜɌ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɚɛɜɑɐɑɗɔɞɨ ɖɌɣɑɝɞɎɚ 

ɚɛɔɝɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɝəɔɘɖɚɎ ɖɚɝɞəɚ-

ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɔɝɞɌə-

ɢɔɚəəɚɏɚ ɘɑɞɚɐɌ ɩɖɝɛɑɜɞəɧɡ ɚɢɑəɚɖ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. 

ȸɌɞɑɜɔɌɗɚɘ ɐɗɫ ɜɌɍɚɞɧ ɛɚɝɗɟɒɔɗɔ ɜɑəɞ-

ɏɑəɚɏɜɌɘɘɧ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɏɚ ɌɛɛɌɜɌɞɌ 72 ɛɌ-

ɢɔɑəɞɚɎ (76 ɔɝɝɗɑɐɚɎɌəɔɕ), ɖɚɞɚɜɧɑ əɌɡɚɐɔɗɔɝɨ 

əɌ ɌɘɍɟɗɌɞɚɜəɚɘ ɔɗɔ ɝɞɌɢɔɚəɌɜəɚɘ ɗɑɣɑəɔɔ Ɏ 

ɚɍɗɌɝɞəɚɘ ɏɚɝɟɐɌɜɝɞɎɑəəɚɘ ɍɪɐɒɑɞəɚɘ ɟɣɜɑ-

ɒɐɑəɔɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ çȬɝɔəɚɎɝɖɌɫ ɜɌɕɚə-

əɌɫ ɍɚɗɨəɔɢɌè (Ⱥȯȭȿȳ çȬɝɔəɚɎɝɖɌɫ ȼȭè). Ȭɝɔ-

əɚɎɝɖɔɕ ɜɌɕɚə ɚɞəɚɝɔɞɝɫ ɖ ɜɌɕɚəɌɘ Ⱦɚɘɝɖɚɕ 

ɚɍɗɌɝɞɔ, ɟɐɌɗɑəəɚɝɞɨ ɖɚɞɚɜɚɏɚ ɚɞ ɚɍɗɌɝɞəɚɏɚ 

ɢɑəɞɜɌ ɏɚɜɚɐɌ ȾɚɘɝɖɌ ɝɚɝɞɌɎɗɫɑɞ ɍɚɗɑɑ ɣɑɘ ɝɞɚ 

ɖɔɗɚɘɑɞɜɚɎ. ȬɖɞɟɌɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ ɐɗɫ ɜɌɕɚəɌ 

ɫɎɗɫɑɞɝɫ əɔɓɖɔɕ ɟɜɚɎɑəɨ ɖɌɣɑɝɞɎɌ ɔ ɐɚɝɞɟɛəɚ-

ɝɞɔ ɚɖɌɓɧɎɌɑɘɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ əɌɝɑɗɑ-

əɔɪ. Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɛɜɚɎɚɐɔɗɚɝɨ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɍɧɗɚ 49 

(68,1%) ɒɑəɥɔə ɔ 23 (31,9%) ɘɟɒɣɔə. Ƚɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ ɘɟɒɣɔə ɜɌɎɑə 35,83Ñ3,55, ɒɑəɥɔə 

44,41Ñ3,21, ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ 

ɛɚ ɛɚɗɟ ɔ ɎɚɓɜɌɝɞɟ əɑ ɟɝɞɌəɚɎɗɑəɚ (p>0,05). 

Ȱɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ əɌ ɍɌɓɑ ɜɌɕ-

ɚəəɚɕ ɍɚɗɨəɔɢɧ ɔɝɛɚɗɨɓɚɎɌɗɚɝɨ ɢɔɠɜɚɎɚɑ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɚɍɚɜɟɐɚɎɌəɔɑ, R-

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɖɚɘɛɗɑɖɝ "ȼɑəɑɖɝ-ȼ-Ȭɘɔɖɚ", 

ɖɚɞɚɜɧɕ ɚɍɑɝɛɑɣɔɎɌɑɞ ɛɚɗɟɣɑəɔɑ ɢɔɠɜɚɎɧɡ 

ɜɑəɞɏɑəɚɎɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ. Ȱɗɫ ɛɑɜɑɐɌɣɔ 

ɐɌəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɚɍɗɌɣəɧɕ ɝɑɜɎɔɝ ɟɐɌ-

ɗɑəəɧɡ ɖɚəɝɟɗɨɞɌɢɔɕ, ɖɚɞɚɜɧɕ ɛɚɓɎɚɗɫɑɞ ɚɝɟ-

ɥɑɝɞɎɗɫɞɨ ɐɚɝɞɟɛ ɖ ɌɜɡɔɎɟ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɗɪɍɚɏɚ ɟɝɞɜɚɕɝɞɎɌ ɛɚ ɝɑɞɔ ȴə-

ɞɑɜəɑɞ ɣɑɜɑɓ ɝɌɕɞ ɝɑɜɎɔɝɌ ttt.abovomed.com.  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɚɛɔ-

ɝɌəəɧɑ ɎɜɌɣɚɘ ɜɌɕɚəəɚɕ ɍɚɗɨəɔɢɧ, ɍɧɗɔ ɛɚ-

Ɏɞɚɜəɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɎɟɘɫ ɩɖɝɛɑɜɞɌɘɔ ɝ 

ɛɜɔɘɑəɑəɔɑɘ ɟɐɌɗɑəəɚɏɚ ɐɚɝɞɟɛɌ. ȰɔɝɞɌəɢɔɚə-

əɧɕ ɌəɌɗɔɓ ɝəɔɘɖɚɎ ɚɛɧɞəɧɘɔ ɎɜɌɣɌɘɔ-

ɜɑəɞɏɑəɚɗɚɏɌɘɔ ɛɜɚɎɚɐɔɗɝɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɖɚɜɛɚɜɌɞɔɎəɚɏɚ ɝɌɕɞɌ ttt.abovomed.com. ɉɖɝ-

ɛɑɜɞɌɘɔ Ɏɧɝɞɟɛɔɗɔ ɚɛɧɞəɧɑ ɎɜɌɣɔ-

ɜɑəɞɏɑəɚɗɚɏɔ Ɏɑɐɟɥɔɡ ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑ-

əɔɕ ɏɚɜɚɐɌ ȾɚɘɝɖɌ, ɔɘɑɪɥɔɑ ɚɛɧɞ ɛɜɌɖɞɔɣɑ-

ɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɜɑəɞɏɑəɚɗɚɏɔɔ ɍɚ-

ɗɑɑ 10 ɗɑɞ, ɌəɌɗɔɓɔɜɟɪɥɔɑ əɑ ɘɑəɑɑ 15 ɞɧɝɫɣ 

ɜɑəɞɏɑəɚɏɜɌɘɘ Ɏ ɏɚɐ. Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ-

ɘɑəɑə ɘɑɞɚɐ ɖɚɗɗɑɖɞɔɎəɚɕ ɩɖɝɛɑɜɞəɚɕ ɚɢɑəɖɔ ɝ 

ɛɜɔɎɗɑɣɑəɔɑɘ Ɏɑɐɟɥɔɡ ɝɛɑɢɔɌɗɔɝɞɚɎ Ɏ ɚɍɗɌɝɞɔ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, Ɏɧɝɤɑɕ ɖɎɌɗɔɠɔɖɌɢɔɚə-

əɚɕ ɖɌɞɑɏɚɜɔɔ. 

Ȱɗɫ ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ ɐɔɝɞɌəɢɔɚəəɚɏɚ 

ɚɛɔɝɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɝəɔɘɖɚɎ, ɓɌɖɗɪ-

ɣɑəɔɫ ɜɌɕɚəəɚɏɚ ɎɜɌɣɌ ɝɚɛɚɝɞɌɎɗɫɗɔɝɨ ɝ ɚɛɔ-

ɝɌəɔɫɘɔ ɩɖɝɛɑɜɞɚɎ. ȰɌəəɧɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, ɐɔɌɏəɚɓ əɌɛɜɌɎɗɑəɔɫ ɛɜɔ ɟɐɌɗɑə-

əɚɘ ɚɛɔɝɌəɔɔ ɝəɔɘɖɚɎ əɑ ɟɖɌɓɧɎɌɗɔɝɨ. ȰɔɌ-

ɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ɐɔɝɞɌəɢɔɚəəɚɏɚ ɚɛɔɝɌ-

əɔɫ ɔɓɟɣɑəɌ ɛɟɞɑɘ ɌəɌɗɔɓɌ ɣɌɝɞɚɞɧ ɝɚɎɛɌɐɑəɔɕ 

Ɏ ɓɌɖɗɪɣɑəɔɫɡ ɎɜɌɣɌ ɜɌɕɚəəɚɕ ɍɚɗɨəɔɢɧ ɔ 

ɩɖɝɛɑɜɞɚɎ. ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɛɚɗɟɣɑə-

əɧɡ ɐɌəəɧɡ ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɛɜɔɘɑəɑəɔɑɘ ɛɌɖɑɞɌ 

ɛɜɚɏɜɌɘɘ Statistica for Windows 10.0 ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ 

ȶɜɟɝɖɌɗɌ-ȿɚɗɗɔɝɌ ɔ ȸɌəəɌ-ȿɔɞəɔ, ɛɜɔ ɝɜɌɎəɑ-

əɔɔ ɖɌɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔɝɛɚɗɨɓɚɎɌɗɔ 

ɖɜɔɞɑɜɔɕ ɡɔ-ɖɎɌɐɜɌɞ ȻɔɜɝɚəɌ. ȸɑɞɚɐ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɚɢɑəɖɔ ɝɞɑɛɑəɔ 

ɝɚɏɗɌɝɚɎɌəəɚɝɞɔ ɘəɑəɔɕ ɩɖɝɛɑɜɞɚɎ ɔɝɛɚɗɨɓɚɎɌ-

ɗɔ ɖɚɩɠɠɔɢɔɑəɞ ɖɚəɖɚɜɐɌɢɔɔ Cohen  kappa . 

ȼɑɓɟɗɨɞɌɞɧ.  

ȺɝɟɥɑɝɞɎɗɑə ɜɑɞɜɚɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, 

Ɏɧɛɚɗəɑəəɧɡ ɎɜɌɣɚɘ ɜɌɕɚəəɚɕ ɍɚɗɨəɔɢɧ. Ȼɜɚ-

Ɏɑɐɑə ɌəɌɗɔɓ ɖɌɣɑɝɞɎɌ ɛɚɗɟɣɑəəɧɡ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ, ɚɢɑəɖɌ ɘɑɞɚ-

ɐɔɖɔ ɔɝɝɗɑɐɚɎɌəɔɕ. ȺɛɜɑɐɑɗɑəɌ ɝɞɜɟɖɞɟɜɌ ɚɝ-

əɚɎəɧɡ əɚɓɚɗɚɏɔɣɑɝɖɔɡ ɠɚɜɘ ɓɌɍɚɗɑɎɌəɔɕ 

ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ.  

ȽɚɚɞɎɑɞɝɞɎɑəəɚ ɔɓɟɣɌɑɘɚɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ 

ɚɍɗɌɝɞɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɖɚ-

ɝɞɑɕ ɝɖɑɗɑɞɌ ɎɖɗɪɣɌɗɔ ɜɑəɞɏɑəɚɏɜɌɘɘɧ Ɍɖɝɔ-

Ɍɗɨəɚɏɚ (n=29 ; 38,2%) ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ (n=47 ; 

61,8%) ɝɖɑɗɑɞɌ. Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ ɌɖɝɔɌɗɨəɧɕ 

ɝɖɑɗɑɞ ɍɧɗ ɛɜɑɐɝɞɌɎɗɑə ɝɖɑɗɑɞɚɘ ɏɚɗɚɎɧ (n=17 ; 

22,4%) ɔ ɝɖɑɗɑɞɚɘ ɛɚɓɎɚəɚɣəɚɏɚ ɝɞɚɗɍɌ (n=12 ; 

15,8%). Ȼɑɜɔɠɑɜɔɣɑɝɖɔɕ ɝɖɑɗɑɞ ɎɖɗɪɣɌɗ ɝɖɑɗɑɞ 

Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɑɕ (ɛɗɑɣɑɎɚɕ ɛɚɫɝ, ɝɖɑɗɑɞ 

ɝɎɚɍɚɐəɧɡ Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɑɕ) (n=21 ; 27,6%) 

ɔ əɔɒəɔɡ (ɞɌɓɚɎɧɕ ɛɚɫɝ, ɝɖɑɗɑɞ ɝɎɚɍɚɐəɧɡ 

əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ) (n=26 ; 34,2%).  

Ȯ ɡɚɐɑ ɩɖɝɛɑɜɞəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɗɟɣɑ-

əɚ ɜɌɝɛɜɑɐɑɗɑəɔɑ əɌɔɍɚɗɑɑ ɣɌɝɞɧɡ ɎɔɐɚɎ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑ-

ɘɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ (ɜɔɝ. 1). 

Ƚɜɑɐɔ Ɏɝɑɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɖɚɝɞəɚ-

ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ ɛɜɑɚɍɗɌɐɌɗɔ ɐɑɏɑəɑɜɌɞɔɎəɚ-

ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ (n=24), ɝɟɥɑ-

ɝɞɎɑəəɟɪ ɣɌɝɞɨ ɛɜɑɐɝɞɌɎɗɫɗɔ ɓɌɖɗɪɣɑəɔɫ ɚɍ 

ɚɞɝɟɞɝɞɎɔɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɛɌ-

ɞɚɗɚɏɔɔ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ (n=16), Ɏ 

ɘɑəɨɤɑɘ ɖɚɗɔɣɑɝɞɎɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɚɝɞəɚ-

ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ (n=15) ɔ ɔɓɘɑəɑəɔɫ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɡɌɜɌɖɞɑɜɌ (n=13), ɜɑɐɖɚ Ɏɝɞɜɑ- 
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ɣɌɗɔɝɨ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ (n=6) ɔ ɚɛɟɡɚɗɑɎɧɑ 

ɛɚɜɌɒɑəɔɫ ɖɚɝɞɑɕ ɝɖɑɗɑɞɌ (n=2). 

Ƚɜɑɐɔ ɓɌɍɚɗɑɎɌəɔɕ ɌɖɝɔɌɗɨəɚɏɚ ɝɖɑɗɑɞɌ 

ɣɌɥɑ ɎɝɞɜɑɣɌɗɔɝɨ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ 

ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ (n=11), əɌ Ɏɞɚɜɚɘ ɘɑɝɞɑ ɐɑ-

ɏɑəɑɜɌɞɔɎəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɛɚɓɎɚ-

əɚɣəɔɖɌ (n=9), əɌ ɞɜɑɞɨɑɘ ɘɑɝɞɑ ɌəɚɘɌɗɔɔ ɜɌɓ-

Ɏɔɞɔɫ (n=6), ɜɑɐɖɚ ɖɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɌɫ ɛɌ-

ɞɚɗɚɏɔɫ (n=2). Ƚɜɑɐɔ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɝɖɑɗɑɞɌ 

ɛɜɑɚɍɗɌɐɌɗɔ ɐɑɏɑəɑɜɌɞɔɎəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ 

ɓɌɍɚɗɑɎɌəɔɫ ɝɟɝɞɌɎɚɎ (n=15), ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ 

ɔɓɘɑəɑəɔɫ ɓɌəɫɗɔ Ɏɞɚɜɚɑ ɘɑɝɞɚ ɛɚ ɣɌɝɞɚɞɑ 

ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɛɌɞɚɗɚɏɔɔ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔ-

ɝɞɑɘɧ (n=13), ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɔ ɚɛɟ-

ɡɚɗɔ ɖɚɝɞɑɕ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɝɖɑɗɑɞɌ - əɌ ɞɜɑ-

ɞɨɑɘ ɘɑɝɞɑ (n=2). 

ȹɌ ɚɝəɚɎɌəɔɔ ɝɜɌɎəɑəɔɫ ɓɌɖɗɪɣɑəɔɕ ɎɜɌ-

ɣɌ ɜɌɕɚəəɚɕ ɍɚɗɨəɔɢɧ ɝ ɓɌɖɗɪɣɑəɔɫɘɔ ɩɖɝɛɑɜ-

ɞɚɎ ɍɧɗɔ ɝɠɚɜɘɔɜɚɎɌəɧ ɖɌɞɑɏɚɜɔɔ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɡ ɜɑɤɑəɔɕ. Ȯ I ɖɌɞɑɏɚɜɔɪ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 

Ɏɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɚ ɖɚɞɚɜɧɘ ɓɌɖɗɪɣɑəɔɫ ɩɖɝ-

ɛɑɜɞɚɎ ɔ ɓɌɖɗɪɣɑəɔɑ ɎɜɌɣɌ ɜɌɕɚəəɚɕ ɍɚɗɨəɔɢɧ 

ɝɚɎɛɌɐɌɗɔ Ɏ ɚɞəɚɤɑəɔɔ ɚɞɝɟɞɝɞɎɔɫ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɝɟɍɝɞɜɌɞɌ əɌ ɝəɔɘɖɑ (n=16 ; 21,1%). Ȯ ɖɌ-

ɞɑɏɚɜɔɪ II Ɏɚɤɗɔ ɝɗɟɣɌɔ ɝɚɎɛɌɐɑəɔɫ ɓɌɖɗɪɣɑ-

əɔɕ ɛɚ əɌɗɔɣɔɪ ɛɌɞɚɗɚɏɔɔ əɌ ɝəɔɘɖɑ (n=35 ; 

46,1%). ȶɌɞɑɏɚɜɔɫ III ɎɖɗɪɣɌɗɌ ɝɗɟɣɌɔ ɜɌɝɡɚɒ-

ɐɑəɔɫ, ɖɚɏɐɌ ɎɜɌɣ ɜɌɕɚəəɚɕ ɍɚɗɨəɔɢɧ ɟɝɞɌəɌɎ-

ɗɔɎɌɑɞ əɌɗɔɣɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ əɌ 

ɝəɔɘɖɑ, Ɍ ɩɖɝɛɑɜɞɌɘɔ ɐɌəəɌɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɌɫ ɖɌɜɞɔəɌ ɜɌɝɢɑəɔɎɌɑɞɝɫ ɖɌɖ əɚɜɘɌɗɨəɌɫ 

(n=3 ; 3,9%). ȶɌɞɑɏɚɜɔɫ IV ɝɚɐɑɜɒɌɗɌ ɝɗɟɣɌɔ 

ɜɌɝɡɚɒɐɑəɔɫ ɓɌɖɗɪɣɑəɔɕ, ɖɚɏɐɌ ɎɜɌɣ ɜɌɕɚəəɚɕ 

ɍɚɗɨəɔɢɧ əɑ ɚɍəɌɜɟɒɔɗ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑ-

əɑəɔɕ, ɝɔəɐɜɚɘɚɎ, Ɍ ɩɖɝɛɑɜɞɌɘɔ ɍɧɗɔ ɎɧɫɎɗɑ-

əɧ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɛɌɞɚɗɚɏɔɔ 

(n=22 ; 28,9%).  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɛɜɑɐɝɞɌɎɗɑəɚ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɚɝəɚɎəɧɡ 

ɖɚɝɞəɚ-ɝɟɝɞɌɎəɧɡ ɓɌɍɚɗɑɎɌəɔɕ Ɏ ɖɌɞɑɏɚɜɔɫɡ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɜɑɤɑəɔɕ (ɜɔɝ. 2). 

Ȯ ɖɌɞɑɏɚɜɔɔ II (ɝɚɎɛɌɐɑəɔɫ ɓɌɖɗɪɣɑəɔɕ ɚ 

əɌɗɔɣɔɔ ɔɓɘɑəɑəɔɕ) ɛɑɜɎɚɑ ɘɑɝɞɚ ɓɌəɔɘɌɪɞ 

ɐɑɏɑəɑɜɌɞɔɎəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ 

(n=14), əɌ Ɏɞɚɜɚɘ ɘɑɝɞɑ - ɖɚɝɞəɚ-

ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɛɚɎɜɑɒɐɑəɔɫ (n=12), əɌ ɞɜɑɞɨ-

ɑɘ ɘɑɝɞɑ - ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ (n=6), 

əɌ ɣɑɞɎɑɜɞɚɘ ɘɑɝɞɑ - ɚɛɟɡɚɗɑɎɧɑ ɛɚɜɌɒɑəɔɫ 

(n=2) ɔ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ (n=1). 

Ȯ ɖɌɞɑɏɚɜɔɔ III (ɜɌɝɡɚɒɐɑəɔɫ Ɏ ɚɞəɚɤɑəɔɔ 

ɚɞɝɟɞɝɞɎɔɫ ɛɌɞɚɗɚɏɔɔ, ɛɚ ɘəɑəɔɪ ɩɖɝɛɑɜɞɚɎ) 

ɣɌɥɑ ɎɝɞɜɑɣɌɗɔɝɨ ɜɌɝɡɚɒɐɑəɔɫ ɛɚ ɌəɚɘɌɗɔɫɘ 

ɜɌɓɎɔɞɔɫ (n=2), ɜɑɐɖɚ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑ-

əɔɫ (n=1).  

ȶɌɞɑɏɚɜɔɫ IV ɎɖɗɪɣɌɗɌ ɜɌɝɡɚɒɐɑəɔɫ ɚ 

əɌɗɔɣɔɔ ɛɌɞɚɗɚɏɔɔ, ɛɚ ɘəɑəɔɪ ɩɖɝɛɑɜɞɚɎ ɣɌɥɑ 

Ɏ ɚɞəɚɤɑəɔɔ ɐɑɏɑəɑɜɌɞɔɎəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ (n=10), ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ 

(n=6), ɜɑɐɖɚ Ɏ ɚɞəɚɤɑəɔɔ ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɔɓ-

ɘɑəɑəɔɕ ɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ (n=3).  

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚ ɗɚɖɌɗɔɓɌ-

ɢɔɔ Ɏ ɖɌɞɑɏɚɜɔɫɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɜɑɤɑəɔɕ 

ɛɜɑɐɝɞɌɎɗɑəɚ Ɏ ɞɌɍɗɔɢɑ 1. 

ȼɑɓɟɗɨɞɌɞɧ ɌəɌɗɔɓɌ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɖɌɓɌ-

ɗɔ, ɣɞɚ Ɏ ɖɌɞɑɏɚɜɔɔ I (ɝɚɎɛɌɐɑəɔɫ ɛɚ ɚɞɝɟɞ-

ɝɞɎɔɪ ɛɌɞɚɗɚɏɔɔ əɌ ɝəɔɘɖɑ),  ɣɌɥɑ  ɔɘɑɗ  ɘɑɝɞɚ  

 

ȼɔɝ. 1 (Fig. 1). 

 

ȼɔɝ. 2 (Fig. 2). 

ȼɔɝ. 1.   ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɓɌɖɗɪɣɑəɔɕ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ. 

Fig. 1.   Diagram . 

The distribution of diagnos tic conclusion depending on 

the localization.    

ȼɔɝ. 2.  ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɓɌɖɗɪɣɑəɔɕ ɛɚ ɖɌ-

ɞɑɏɚɜɔɫɘ. 

Fig. 2.    Diagram . 

The distribution of diagnostic conclusion by category.  
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ɌəɌɗɔɓ ɜɑəɞɏɑəɚɏɜɌɘɘ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɝɖɑɗɑɞɌ 

(n=15 ; 19,8%) ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɜɑəɞɏɑəɚɏɜɌɘɘɌ-

ɘɔ ɌɖɝɔɌɗɨəɚɏɚ ɝɖɑɗɑɞɌ, ɖɚɞɚɜɧɕ ɝɚɝɞɌɎɔɗ n=1 

(1,3%). ȴɓ 15 ɝɗɟɣɌɑɎ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɑɜɔɠɑɜɔ-

ɣɑɝɖɚɏɚ ɝɖɑɗɑɞɌ ɣɌɥɑ əɌɍɗɪɐɌɗɔɝɨ ɝɚɎɛɌɐɑəɔɫ 

ɓɌɖɗɪɣɑəɔɕ ɛɚ ɜɑəɞɏɑəɚɏɜɌɘɘɌɘ ɝɖɑɗɑɞɌ Ɏɑɜɡ-

əɔɡ ɖɚəɑɣəɚɝɞɑɕ (n=10 ; 13,2%) ɔ ɜɑɒɑ  əɔɒəɔɡ 

ɖɚəɑɣəɚɝɞɑɕ (n=5 ; 6,6%). Ⱥɐɔə ɝɗɟɣɌɕ ɝɚɎɛɌɐɑ-

əɔɫ ɓɌɖɗɪɣɑəɔɕ Ɏ ɚɞəɚɤɑəɔɔ ɌɖɝɔɌɗɨəɚɏɚ ɝɖɑ-

ɗɑɞɌ ɛɜɑɐɝɞɌɎɗɑə ɝɖɑɗɑɞɚɘ ɏɚɗɚɎɧ, Ɏ ɣɌɝɞəɚɝɞɔ 

ɝəɔɘɖɚɘ ɛɜɔɐɌɞɚɣəɧɡ ɛɌɓɟɡ əɚɝɌ.  

Ȯ ɖɌɞɑɏɚɜɔɔ II (ɝɚɎɛɌɐɑəɔɫ ɛɚ əɌɗɔɣɔɪ 

ɛɌɞɚɗɚɏɔ) ɣɌɥɑ əɌɍɗɪɐɌɗɔɝɨ ɝɚɎɛɌɐɑəɔɫ ɓɌ-

ɖɗɪɣɑəɔɕ ɛɜɔ ɌəɌɗɔɓɑ ɜɑəɞɏɑəɚɏɜɌɘɘ ɛɑɜɔɠɑ-

ɜɔɣɑɝɖɚɏɚ ɝɖɑɗɑɞɌ (n=20 ; 26,3%) ɔ ɜɑɒɑ - Ɍɖɝɔ-

Ɍɗɨəɚɏɚ (n=15 ; 19,8%). Ƚɜɑɐɔ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ 

ɝɖɑɗɑɞɌ ɎɧɫɎɗɑəɚ ɜɌɎəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɝɚɎɛɌɐɑ-

əɔɕ ɛɚ ɐɌəəɧɘ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɝɖɑɗɑɞɌ Ɏɑɜɡ-

əɔɡ ɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ (n=10 ; 13,15%). Ƚɜɑ-

ɐɔ ɝɚɎɛɌɐɑəɔɕ Ɏ ɚɞəɚɤɑəɔɔ ɌɖɝɔɌɗɨəɚɏɚ ɝɖɑɗɑ-

ɞɌ ɐɌəəɧɑ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɝɖɑɗɑɞɌ ɏɚɗɚɎɧ ɝɚ-

ɝɞɌɎɔɗɔ n=7 (9,2%) ɔ ɛɚɓɎɚəɚɣəɚɏɚ ɝɞɚɗɍɌ n=8 

(10,6%).  

ȶɌɞɑɏɚɜɔɪ III (ɜɌɝɡɚɒɐɑəɔɫ ɛɚ ɚɞɝɟɞɝɞɎɔɪ 

ɛɌɞɚɗɚɏɔɔ) ɝɚɝɞɌɎɔɗɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ɝɖɑɗɑɞ 

(n=2 ; 2,6%)  (ɖɚɝɞɔ ɞɌɓɌ ɔ ɏɚɗɑəɚɝɞɚɛəɧɕ ɝɟɝɞɌɎ) 

ɔ ɌɖɝɔɌɗɨəɧɕ (n=1 ; 1,3%)  (ɤɑɕəɧɕ ɚɞɐɑɗ ɛɚ-

ɓɎɚəɚɣəɔɖɌ).  

Ȯ ɖɌɞɑɏɚɜɔɔ IV (ɜɌɝɡɚɒɐɑəɔɫ ɛɚ əɌɗɔɣɔɪ 

ɛɌɞɚɗɚɏɔɔ) ɌɖɝɔɌɗɨəɧɕ ɝɖɑɗɑɞ ɎɝɞɜɑɣɌɗɝɫ Ɏ 

n=12 (15,8%) ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ð n=10 (13,1%). 

Ƚɜɑɐɔ ɌɖɝɔɌɗɨəɚɏɚ ɣɌɥɑ ɌəɌɗɔɓɔɜɚɎɌɗɝɫ ɝɖɑɗɑɞ 

ɏɚɗɚɎɧ (n=9 ; 11,9%), ɛɚɓɎɚəɚɣəɧɕ ɝɞɚɗɍ ð n=3 

(3,9%). Ȼɑɜɔɠɑɜɔɣɑɝɖɔɕ ɝɖɑɗɑɞ ɛɜɑɐɝɞɌɎɗɑə Ɏ 9 

ɝɗɟɣɌɫɡ (11,8%)  - ɛɚɫɝ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ ɔ Ɏ 

ɚɐəɚɘ ɝɗɟɣɌɑ (1,3%)  - Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɑɕ.  

Ȯ ɞɌɍɗɔɢɑ 2 ɛɚɖɌɓɌəɚ ɝɚɚɞəɚɤɑəɔɔ ɖɗɌɝ-

ɝɔɠɔɖɌɢɔɕ ɜɑəɞɏɑəɚɗɚɏɌ ɜɌɕɚəəɚɕ ɍɚɗɨəɔɢɧ ɔ 

ɩɖɝɛɑɜɞɚɎ. 

Ȼɚ ɐɌəəɧɘ ɞɌɍɗɔɢɧ 2 ɚɛɜɑɐɑɗɑəɚ ɓəɌɣɑ-

əɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ɝɚɏɗɌɝɚɎɌəəɚɝɞɔ Cohen  ka p-

pa. ȳəɌɣɑəɔɑ kappa  ɝɚɝɞɌɎɗɫɑɞ 0,56, ɜ=0,001. 

ȰɌəəɚɑ ɓəɌɣɑəɔɑ ɔəɞɑɜɛɜɑɞɔɜɟɑɞɝɫ ɖɌɖ ɟɘɑ-

ɜɑəəɚɑ ɝɚɏɗɌɝɔɑ (ɝɜɑɐəɑɑ). ȿɘɑɜɑəəɌɫ ɝɞɑɛɑəɨ 

ɝɚɏɗɌɝɚɎɌəəɚɝɞɔ ɏɚɎɚɜɔɞ ɚ ɞɚɘ, ɣɞɚ ɐɚɝɞɌɞɚɣəɚ 

ɣɌɝɞɚ ɓɌɖɗɪɣɑəɔɫ ɩɖɝɛɑɜɞɚɎ əɑ ɝɚɎɛɌɐɌɗɔ ɝ ɓɌ-

ɖɗɪɣɑəɔɫɘɔ ɜɌɕɚəəɚɏɚ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ 

[10,11 ]. 

ȭɚɗɑɑ ɐɑɞɌɗɨəɧɕ ɌəɌɗɔɓ ɚɝəɚɎəɧɡ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɛɚɖɌɓɌɗ, ɣɞɚ ɝɚɎɛɌɐɑəɔɫ 

ɓɌɖɗɪɣɑəɔɕ Ɏ ɚɞəɚɤɑəɔɔ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɝɖɑ-

ɗɑɞɌ Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɑɕ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌ-

ɑɎ ɛɜɑɐɝɞɌɎɗɑəɧ ɛɜɚɝɞɧɘɔ ɛɑɜɑɗɚɘɌɘɔ ɝ əɑ-

ɍɚɗɨɤɔɘ ɐɔɌɝɞɌɓɚɘ ɚɞɗɚɘɖɚɎ (n=4). ȹɌ Ɏɞɚɜɚɘ 

ɘɑɝɞɑ ɝɚɎɛɌɐɑəɔɫ ɚ əɌɗɔɣɔɔ Ɏɞɚɜɚɕ ɝɞɌɐɔɔ 

ɚɝɞɑɚɌɜɞɜɚɓɌ ɝɟɝɞɌɎɚɎ ɖɔɝɞɑɕ (n=2). ȱɐɔəɔɣəɧɑ 

ɝɗɟɣɌɔ ɝɚɝɞɌɎɔɗɔ ɓɌɖɗɪɣɑəɔɫ ɝɗɑɐɟɪɥɑɏɚ ɡɌ-

ɜɌɖɞɑɜɌ: ɛɚɐɚɓɜɑəɔɑ əɌ əɌɗɔɣɔɑ ɐɑɝɞɜɟɖɢɔɔ 

ɖɚɝɞəɚɕ ɞɖɌəɔ (n=1), ɖɚɝəɌɫ ɖɔɝɞɌ (n=1), ɛɚɐ-

ɎɧɎɔɡ ɏɚɗɚɎɖɔ ɗɑɎɚɕ ɛɗɑɣɑɎɚɕ ɖɚɝɞɔ (n=1) ɔ ɏɑ-

ɘɌɞɚɘɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ (n=1).  

Ƚɜɑɐɔ ɝɖɑɗɑɞɌ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ ɣɌɥɑ 

ɎɝɞɜɑɣɌɗɔɝɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɓɌɖɗɪɣɑəɔɫ ɚ 

əɌɣɌɗɨəɚɕ ɝɞɌɐɔɔ ɚɝɞɑɚɌɜɞɜɚɓɌ (n=5), Ɏ ɘɑəɨ-

ɤɑɘ ɖɚɗɔɣɑɝɞɎɑ - ɚ əɌɗɔɣɔɔ ɛɑɜɑɗɚɘɚɎ (n=4). 

ȴɘɑɗɚ ɘɑɝɞɚ ɝɚɎɛɌɐɑəɔɑ ɓɌɖɗɪɣɑəɔɕ ɚ əɌɗɔɣɔɔ 

ɛɜɚɐɚɗɨəɚɏɚ ɛɗɚɝɖɚɝɞɚɛɔɫ (n=1).  

ȻɌɞɚɗɚɏɔɣɑɝɖɔɕ ɝɟɍɝɞɜɌɞ əɌ ɝəɔɘɖɌɡ ɝɖɑ-

ɗɑɞɌ ɏɚɗɚɎɧ ɣɌɥɑ ɍɧɗ ɚɍɟɝɗɚɎɗɑə ɞɌɖɔɘɔ ɎɔɐɌ-

ɘɔ ɛɌɞɚɗɚɏɔɔ ɖɌɖ ɐɎɟɝɞɚɜɚəəɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɚɕ ɝɔəɟɝɔɞ (n=4), ɝɗɚɒəɧɕ ɛɑɜɑɗɚɘ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ (n=2), ɏɔɛɑɜɞɜɚɠɔɫ ɏɗɚɞɚɣəɚɕ ɘɔəɐɌ-

ɗɔəɧ ɛɑɜɎɚɕ ɝɞɑɛɑəɔ (n=1). ȽɚɎɛɌɐɑəɔɫ ɛɚ 

ɝəɔɘɖɌɘ ɖɚɝɞɑɕ ɝɖɑɗɑɞɌ ɞɟɗɚɎɔɥɌ (ɛɚɓɎɚəɚɣ-

əɧɕ ɝɞɚɗɍ) ɝɚɝɞɌɎɔɗɔ ɓɌɖɗɪɣɑəɔɫ ɚɍ ɚɝɞɑɚɡɚə-

ɐɜɚɓɑ ɏɜɟɐəɚɏɚ ɔɗɔ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɚɎ ɛɚɓɎɚ-

əɚɣəɔɖɌ Ɏɞɚɜɚɕ - ɞɜɑɞɔɕ ɛɑɜɔɚɐ (n=6), ɝɖɚɗɔɚɓ 

ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ Ɏɞɚɜɚɕ ɝɞɑɛɑəɔ 

ȾɌɍɗɔɢɌ ʈ1.   ȼɌɝɛɜɑɐɑɗɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚ ɗɚɖɌɗɔɓɌɢɔɔ Ɏ ɖɌɞɑɏɚɜɔɫɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɜɑɤɑəɔɕ. 

ˉ ʂʘʪʝʛʦʨʠʠ ʨʝʰʝʥʠʡ 
ɺʩʝ 

ɸʢʩʠʘʣʴʥʳʡ  

ʩʢʝʣʝʪ 

ʇʝʨʠʬʝʨʠʯʝʩʢʠʡ 

ʩʢʝʣʝʪ 

n % n % n % 

I ʆʪʩʫʪʩʪʚʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ n=16 21,1 n=

 1,3 n=15* 19,8 

II  ʆʧʨʝʜʝʣʝʥʦ ʥʘʣʠʯʠʝ ʧʘʪʦʣʦʛʠʠ n=35 46,1 n
15* 19,8 n=
0* 26,3 

III  
ɺʝʨʦʷʪʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʧʘʪʦʣʦʛʠʠ, ʧʦ ʤʥʝʥʠʶ 

ʵʢʩʧʝʨʪʦʚ  
n=3 3,9 n=1* 1,3 n=2* 2,6 

IV 
ɺʝʨʦʷʪʥʦʝ ʥʘʣʠʯʠʝ ʧʘʪʦʣʦʛʠʠ, ʧʦ ʤʥʝʥʠʶ 

ʵʢʩʧʝʨʪʦʚ 
n=22 28,9 n=12* 15,8 n=10* 13,1 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʝʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʢʘʪʝʛʦʨʠʷʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ (p<0,05). 
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(n=1), əɑɛɚɗəɌɫ ɌəɚɘɌɗɔɫ ȶɔɘɘɑɜɗɔ (n=1).  

Ȯ ɖɌɞɑɏɚɜɔɔ III  (ɚɞɝɟɞɝɞɎɔɑ ɛɌɞɚɗɚɏɔɔ, ɛɚ 

ɘəɑəɔɪ ɩɖɝɛɑɜɞɚɎ) ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ɝɖɑɗɑɞ 

əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ (n=2) ɛɜɑɐɝɞɌɎɗɑə ɐɔɌɏəɚ-

ɓɌɘɔ ɝɗɑɐɟɪɥɑɏɚ ɡɌɜɌɖɞɑɜɌ: əɌɜɟɒəɧɕ ɛɚɐɎɧ-

Ɏɔɡ ɝɞɚɛɧ n=1, ɛɚɐɚɓɜɑəɔɑ əɌ əɌɗɔɣɔɑ ɗɔɞɔɣɑ-

ɝɖɚɕ ɐɑɝɞɜɟɖɢɔɔ ɛɜɌɎɚɕ ɗɚəəɚɕ ɖɚɝɞɔ n=1. Ȯ 

ɚɞəɚɤɑəɔɔ ɌɖɝɔɌɗɨəɚɏɚ ɝɖɑɗɑɞɌ ɏɚɗɚɎɧ, ɛɚ 

ɘəɑəɔɪ ɜɌɕɚəəɚɏɚ ɎɜɌɣɌ, ɍɧɗɚ ɎɧɫɎɗɑəɚ əɑ-

ɛɚɗəɚɑ ɚɍɧɓɎɑɝɞɎɗɑəɔɑ ɌɞɗɌəɞɚ-ɚɖɢɔɛɔɞɌɗɨəɚɕ 

ɝɎɫɓɖɔ (n=1).  

Ȯ ɖɌɞɑɏɚɜɔɔ IV (ɜɌɝɡɚɒɐɑəɔɫ ɓɌɖɗɪɣɑəɔɕ 

ɚ əɌɗɔɣɔɔ ɛɌɞɚɗɚɏɔɔ, ɛɚ ɘəɑəɔɪ ɩɖɝɛɑɜɞɚɎ) 

ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɖɚɝɞɑɕ ɣɑɜɑɛɌ ɣɌɥɑ Ɏɝɞɜɑ-

ɣɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ: 

ɛɚɗɔɝɔəɟɝɔɞɧ (n=6), ɌɛɗɌɓɔɫ ɗɚɍəɚɕ ɛɌɓɟɡɔ 

(n=2), ɏɔɛɑɜɞɜɚɠɔɫ ɏɗɚɞɚɣəɚɕ ɘɔəɐɌɗɔəɧ 3 

ɝɞɑɛɑəɔ (n=1). Ƚɖɑɗɑɞ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ 

ɛɜɑɐɝɞɌɎɗɑə əɌɗɔɣɔɑɘ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ 

ɛɜɔɓəɌɖɚɎ ɚɝɞɑɚɌɜɞɜɚɓɌ ɖɚɗɑəəɧɡ, ɏɚɗɑəɚɝɞɚɛ-

əɧɡ ɝɟɝɞɌɎɚɎ 1 ɝɞɌɐɔɔ (n=4), ɛɫɞɚɣəɚɕ ɤɛɚɜɧ 

(n=2). ɉɖɝɛɑɜɞɌɘɔ ɍɧɗɔ ɟɝɞɌəɚɎɗɑəɧ: Ɍɝɑɛɞɔɣɑ-

ɝɖɔɕ əɑɖɜɚɓ ɏɚɗɚɎɚɖ ɍɑɐɜɑəəɧɡ ɖɚɝɞɑɕ (n=1), 

Ɏɞɚɜɔɣəɧɕ ɚɝɞɑɚɌɜɞɜɚɓ 4 ɝɞɌɐɔɫ (n=1), ɖɚəɝɚ-

ɗɔɐɔɜɚɎɌəəɧɕ ɛɑɜɑɗɚɘ əɔɒəɑɕ /3 ɗɑɎɚɕ ɍɑɐ-

ɜɑəəɚɕ ɖɚɝɞɔ, ɚɝɞɑɚɌɜɞɜɚɓ ɖɚɗɑəəɧɡ ɝɟɝɞɌɎɚɎ 

3-4 ɝɞɌɐɔɫ (n=1), ɘəɚɒɑɝɞɎɑəəɧɑ ɛɑɜɑɗɚɘɧ ɖɚ-

ɝɞɑɕ ɝɞɚɛɧ (n=1). ȹɌ ɚɝəɚɎɌəɔɔ ɌəɌɗɔɓɌ ɜɑəɞɏɑ-

əɚɏɜɌɘɘ ɛɚɫɝəɔɣəɚɏɚ ɔ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɚɎ ɛɚ-

ɓɎɚəɚɣəɔɖɌ ɎɧɫɎɗɑə ɚɝɞɑɚɡɚəɐɜɚɓ 3-4 ɛɑɜɔɚɐ 

(n=3). ȼɑəɞɏɑəɚɏɜɌɘɘɧ ɝɖɑɗɑɞɌ Ɏɑɜɡəɔɡ ɖɚəɑɣ-

əɚɝɞɑɕ ɝɚɐɑɜɒɌɞ ɚɐɔə ɝɗɟɣɌɕ ɜɌɝɡɚɒɐɑəɔɫ ɓɌ-

ɖɗɪɣɑəɔɕ ɚ əɌɗɔɣɔɔ ɛɑɜɑɗɚɘɌ ɏɚɗɚɎɖɔ ɗɟɣɑɎɚɕ 

ɖɚɝɞɔ ɍɑɓ ɝɘɑɥɑəɔɫ (n=1).  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȳɌ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɞɑɗɑɘɑɐɔɢɔəɝɖɔɑ ɞɑɡ-

əɚɗɚɏɔɔ ɛɜɔɚɍɜɑɗɔ ɤɔɜɚɖɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ Ɏ 

ɍɚɗɨɤɔəɝɞɎɑ ɜɌɓɎɔɞɧɡ ɝɞɜɌə. ȺɍɗɌɝɞɨ ɛɜɔɘɑ-

əɑəɔɫ ɞɑɗɑɘɑɐɔɢɔəɧ ɜɌɝɤɔɜɔɗɌɝɨ, əɚ Ɏɝɑ, ɒɑ 

ɚɝɞɌɑɞɝɫ ɑɥɑ ɘəɚɏɚ əɑɜɑɤɑəəɧɡ ɎɚɛɜɚɝɚɎ. Ⱥɝ-

əɚɎəɧɑ ɛɜɑɛɫɞɝɞɎɔɫ ɐɗɫ ɜɌɓɎɔɞɔɫ ɞɑɗɑɘɑɐɔɢɔ-

əɧ ɓɌɖɗɪɣɌɪɞɝɫ Ɏ ɚɞɝɟɞɝɞɎɔɔ ɓɌɖɚəɚɐɌɞɑɗɨəɧɡ 

ɌɝɛɑɖɞɚɎ ɜɑɏɟɗɔɜɚɎɌəɔɫ ɔ ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ ɞɑ-

ɗɑɘɑɐɔɢɔəɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ [8,10 ].  

ɂɑɗɨ ɐɌəəɚɕ ɜɌɍɚɞɧ ɓɌɖɗɪɣɌɗɌɝɨ Ɏ ɚɛɜɑ-

ɐɑɗɑəɔɔ ɖɌɣɑɝɞɎɌ ɚɛɔɝɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɝəɔɘɖɚɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɔɝɞɌəɢɔɚəəɚɏɚ ɘɑ-

ɞɚɐɌ ɩɖɝɛɑɜɞəɧɡ ɚɢɑəɚɖ əɌ ɚɝəɚɎɌəɔɔ ɌəɌɗɔɓɌ 

ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ. Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨ-

ɞɌɞɧ, ɛɚɖɌɓɌɗɔ ɛɜɑɚɍɗɌɐɌəɔɑ ɣɔɝɗɌ ɝɚɎɛɌɐɑəɔɕ 

ɓɌɖɗɪɣɑəɔɕ ɎɜɌɣɌ ɔ ɓɌɖɗɪɣɑəɔɕ ɩɖɝɛɑɜɞɚɎ, 

ɍɚɗɨɤɌɫ ɣɌɝɞɨ ɖɚɞɚɜɧɡ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ ɖɌɞɑɏɚ-

ɜɔɔ II  (ɝɚɎɛɌɐɑəɔɫ ɓɌɖɗɪɣɑəɔɕ ɚ əɌɗɔɣɔɔ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ), Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ ð 

ɖɌɞɑɏɚɜɔɔ I (ɝɚɎɛɌɐɑəɔɫ ɓɌɖɗɪɣɑəɔɕ ɚɍ ɚɞɝɟɞ-

ɝɞɎɔɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɛɌɞɚɗɚ-

ɏɔɔ).  

ȮɧɫɎɗɑə ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨɤɚɕ ɛɜɚɢɑəɞ 

ɜɌɝɡɚɒɐɑəɔɕ Ɏ ɖɌɞɑɏɚɜɔɫɡ III  (ɜɌɝɡɚɒɐɑəɔɫ ɓɌ-

ɖɗɪɣɑəɔɕ Ɏ ɚɞəɚɤɑəɔɔ ɚɞɝɟɞɝɞɎɔɫ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔɓɘɑəɑəɔɕ) ɔ IV (ɜɌɝɡɚɒɐɑəɔɫ ɓɌɖɗɪɣɑəɔɕ 

ɚ əɌɗɔɣɔɔ ɛɌɞɚɗɚɏɔɔ), ɣɞɚ ɞɌɖ ɒɑ ɛɚɐɞɎɑɜɒɐɌɑɞ 

ɝɜɑɐəɔɕ ɟɜɚɎɑəɨ ɝɚɏɗɌɝɔɫ ɘɑɒɐɟ ɎɜɌɣɌɘɔ. Ȯ 

ɏɜɟɛɛɑ ɜɌɝɡɚɒɐɑəɔɫ ɓɌɖɗɪɣɑəɔɕ ɎɜɌɣɌ ɔ ɩɖɝ-

ɛɑɜɞɚɎ ɛɜɑɚɍɗɌɐɌɗɌ ɖɌɞɑɏɚɜɔɫ IV ð

ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɓɌɖɗɪɣɑəɔɫ. ȸɑəɨɤɔɕ 

ɛɜɚɢɑəɞ ɜɌɝɡɚɒɐɑəɔɕ ɍɧɗ ɎɧɫɎɗɑə ɝɚɏɗɌɝəɚ 

ɖɌɞɑɏɚɜɔɔ III  ðɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɑ ɓɌɖɗɪɣɑ-

əɔɫ. 

Ȼɚɗɟɣɑəəɧɑ Ɏ əɌɤɑɕ ɜɌɍɚɞɑ ɐɌəəɧɑ ɝɚɎ-

ɛɌɐɌɪɞ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɜɌəɑɑ Ɏɧɛɚɗəɑəəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ, ɝɚɏɗɌɝəɚ ɖɚɞɚɜɧɘ ɚɝəɚɎəɟɪ ɐɚɗɪ 

ɛɌɞɚɗɚɏɔɔ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɏɚ ɌɛɛɌɜɌɞɌ ɝɚɝɞɌɎ-

ɗɫɪɞ ɐɑɏɑəɑɜɌɞɔɎəɧɑ, ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɔ ɛɑɜɑɗɚɘɧ ɖɚɝɞɑɕ [12]. Ȼɚ ɐɌəəɧɘ 

əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɜɑɐɔ ɚɍɥɑɏɚ ɚɍɦɑɘɌ 

ɖɚɝɞəɚɕ ɛɌɞɚɗɚɏɔɔ ɛɜɑɚɍɗɌɐɌɗɔ ɐɑɏɑəɑɜɌɞɔɎəɚ-

ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ, ɡɚɞɫ, ɛɚ ɘəɑəɔɪ 

əɑɖɚɞɚɜɧɡ ɌɎɞɚɜɚɎ, ɛɑɜɎɚɑ ɘɑɝɞɚ ɝɜɑɐɔ Ɏɝɑɡ 

ɓɌɍɚɗɑɎɌəɔɕ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ ɓɌəɔɘɌ-

ɑɞ ɖɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɌɫ ɛɌɞɚɗɚɏɔɫ [13,14 ]. 

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɌəɌɗɔɓɔɜɟɑɘɚɕ ɚɍɗɌɝɞɔ 

Ɏ ɖɌɞɑɏɚɜɔɫɡ ɝɚɎɛɌɐɑəɔɫ (ɖɌɞɑɏɚɜɔɔ I ɔ II) ɣɌɥɑ 

ɠɔɏɟɜɔɜɚɎɌɗ ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ɝɖɑɗɑɞ, Ɏ ɖɌɞɑɏɚ-

ɜɔɫɡ ɜɌɝɡɚɒɐɑəɔɫ (III  ɔ IV ɖɌɞɑɏɚɜɔɔ) ɔɘɑɗɚ ɘɑ-

ɝɞɚ ɛɜɌɖɞɔɣɑɝɖɔ ɜɌɎəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɝɗɟɣɌɑɎ ɛɌ-

ɞɚɗɚɏɔɔ ɌɖɝɔɌɗɨəɚɏɚ ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɝɖɑɗɑɞɌ 

(ɌɖɝɔɌɗɨəɧɕ əɌ 1 ɍɚɗɨɤɑ).  

Ȯ ɖɌɞɑɏɚɜɔɔ II  (ɝɚɎɛɌɐɑəɔɫ ɓɌɖɗɪɣɑəɔɕ ɚ 

əɌɗɔɣɔɔ ɛɌɞɚɗɚɏɔɔ) ɚɛɜɑɐɑɗɑəɚ ɜɌɎəɚɑ ɖɚɗɔɣɑ-

ɝɞɎɚ ɝɚɎɛɌɐɑəɔɕ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɛɑɜɔɠɑɜɔɣɑ-

ɝɖɚɏɚ ɝɖɑɗɑɞɌ Ɏɑɜɡəɔɡ ɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ, 

ɝɞɜɟɖɞɟɜɟ ɚɝəɚɎəɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɕ 

ɝɖɑɗɑɞɌ Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɑɕ ɝɚɝɞɌɎɔɗɔ ɖɚɝɞəɚ-

ȾɌɍɗɔɢɌ ʈ2.    Ƚɚɚɞəɚɤɑəɔɑ ɖɗɌɝɝɔɠɔɖɌɢɔɕ ɜɑəɞɏɑəɚɗɚɏɌ ɜɌɕɚəəɚɕ ɍɚɗɨəɔɢɧ ɔ  

ɩɖɝɛɑɜɞɚɎ. 

ɿʘʢʣʶʯʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ 

çɸʩʠʥʦʚʩʢʦʡ ʈɹè 

ɿʘʢʣʶʯʝʥʠʝ ʵʢʩʧʝʨʪʦʚ 

ʅʘʣʠʯʠʝ ʧʘʪʦʣʦʛʠʠ ʆʪʩʫʪʩʪʚʠʝ ʧʘʪʦʣʦʛʠʠ ɺʩʝʛʦ 

ʅʘʣʠʯʠʝ ʧʘʪʦʣʦʛʠʠ 35 3 38 

ʆʪʩʫʪʩʪʚʠʝ ʧʘʪʦʣʦʛʠʠ 22 16 38 

ɺʩʝʛʦ  57 19 76 
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ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɛɚɎɜɑɒɐɑəɔɫ, ɝɜɑɐɔ ɛɌɞɚɗɚɏɔɔ 

ɝɖɑɗɑɞɌ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ - əɌɣɌɗɨəɧɑ ɐɔɝ-

ɞɜɚɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ. Ƚɜɑɐɔ ɐɔɌɏəɚɝɞɔɜɚ-

ɎɌəəɧɡ ɝɗɟɣɌɑɎ ɛɌɞɚɗɚɏɔɔ ɌɖɝɔɌɗɨəɚɏɚ ɝɖɑɗɑɞɌ 

ɣɌɥɑ ɎɝɞɜɑɣɌɗɔɝɨ ɔɓɘɑəɑəɔɫ ɛɚɓɎɚəɚɣəɔɖɌ, 

ɛɜɑɚɍɗɌɐɌɗɔ ɎɧɜɌɒɑəəɧɑ ɐɑɏɑəɑɜɌɞɔɎəɚ-

ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɛɚɓɎɚəɚɣəɔɖɌ. 

Ƚɜɑɐɔ ɎɧɫɎɗɑəəɚɕ ɛɌɞɚɗɚɏɔɔ ɝɖɑɗɑɞɌ ɏɚɗɚɎɧ 

ɛɜɑɚɍɗɌɐɌɗɚ ɝɚɎɛɌɐɑəɔɑ ɚ əɌɗɔɣɔɔ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɎɚɝɛɌɗɑəɔɫ ɛɜɔɐɌɞɚɣəɧɡ 

ɛɌɓɟɡ əɚɝɌ.  

Ȯ ɖɌɞɑɏɚɜɔɔ III  (ɚɞɝɟɞɝɞɎɔɑ ɛɌɞɚɗɚɏɔɔ, ɛɚ 

ɘəɑəɔɪ ɩɖɝɛɑɜɞɚɎ) ɚɐɔə ɝɗɟɣɌɕ ɜɌɝɡɚɒɐɑəɔɫ, Ɏ 

ɖɚɞɚɜɚɘ ɜɑəɞɏɑəɚɗɚɏ ɜɌɕɚəəɚɕ ɍɚɗɨəɔɢɧ ɟɝɞɌ-

əɚɎɔɗ əɑɛɚɗəɚɑ ɚɍɧɓɎɑɝɞɎɗɑəɔɑ ɌɞɗɌəɞɚ-

ɚɖɢɔɛɔɞɌɗɨəɚɕ ɝɎɫɓɖɔ, ɍɧɗ ɚɍɟɝɗɚɎɗɑə ɛɚɏɜɑɤ-

əɚɝɞɨɪ Ɏ ɘɑɞɚɐɔɖɑ Ɏɧɛɚɗəɑəɔɫ ɜɑəɞɏɑəɚɏɜɌɘɘ 

ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. ȹɌɜɟɒəɧɕ ɛɚɐ-

ɎɧɎɔɡ ɝɞɚɛɧ, ɟɝɞɌəɚɎɗɑəəɧɕ ɜɌɕɚəəɧɘ ɎɜɌɣɚɘ 

əɌ ɚɝəɚɎɌəɔɔ ɌəɌɗɔɓɌ ɜɑəɞɏɑəɚɏɜɌɘɘ ɏɚɗɑəɚ-

ɝɞɚɛəɚɏɚ ɝɟɝɞɌɎɌ ɍɑɓ ɝɜɌɎəɑəɔɫ ɓɐɚɜɚɎɚɏɚ ɝɟ-

ɝɞɌɎɌ ɔ ɛɚɐɚɓɜɑəɔɑ əɌ əɌɗɔɣɔɑ ɗɔɞɔɣɑɝɖɚɕ ɐɑ-

ɝɞɜɟɖɢɔɔ ɛɜɌɎɚɕ ɗɚəəɚɕ ɖɚɝɞɔ ɟɝɞɌəɚɎɗɑəəɚɑ 

ɜɑəɞɏɑəɚɗɚɏɚɘ ɜɌɕɚəəɚɕ ɍɚɗɨəɔɢɧ, ɍɑɓ ɛɜɔɘɑ-

əɑəɔɫ ɛɚɗɔɛɚɓɔɢɔɚəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɞɌɖ ɒɑ 

ɍɧɗɔ Ɏɖɗɪɣɑəɧ Ɏ ɖɌɞɑɏɚɜɔɪ III  (ɚɞɝɟɞɝɞɎɔɑ ɛɌ-

ɞɚɗɚɏɔɔ, ɛɚ ɘəɑəɔɪ ɩɖɝɛɑɜɞɚɎ). 

Ȯ ɖɌɞɑɏɚɜɔɔ IV, əɌɍɗɪɐɌɗɚɝɨ ɛɜɑɚɍɗɌɐɌ-

əɔɑ ɜɌɝɡɚɒɐɑəɔɕ ɓɌɖɗɪɣɑəɔɕ ɜɑəɞɏɑəɚɗɚɏɚɎ Ɏ 

ɚɞəɚɤɑəɔɔ ɛɌɞɚɗɚɏɔɔ ɝɖɑɗɑɞɌ əɔɒəɔɡ ɖɚəɑɣəɚ-

ɝɞɑɕ, Ɏ ɣɌɝɞəɚɝɞɔ - əɌɣɌɗɨəɚɕ ɝɞɌɐɔɔ ɚɝɞɑɚɌɜɞ-

ɜɚɓɌ. ȺɝəɚɎəɚɕ Ɏɔɐ ɛɌɞɚɗɚɏɔɔ ɝɖɑɗɑɞɌ ɏɚɗɚɎɧ Ɏ 

ɖɌɞɑɏɚɜɔɔ ɜɌɝɡɚɒɐɑəɔɕ ɓɌɖɗɪɣɑəɔɕ ɛɜɑɐɝɞɌɎ-

ɗɑə, ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɛɜɔɐɌ-

ɞɚɣəɧɡ ɛɌɓɟɡ əɚɝɌ. 

ȮɧɎɚɐɧ 

ȼɑɓɟɗɨɞɌɞɧ ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ ɚɛɔɝɌəɔɫ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɝəɔɘɖɚɎ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ 

ɝɔɝɞɑɘɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɔɝɞɌəɢɔɚəəɚɏɚ ɘɑ-

ɞɚɐɌ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɝɚɎɛɌɐɑəɔɫ ɓɌɖɗɪɣɑəɔɕ 

ɎɜɌɣɌ ɜɌɕɚəəɚɕ ɍɚɗɨəɔɢɧ ɔ ɩɖɝɛɑɜɞɚɎ (n=51; 

67,1%) ɛɜɑɚɍɗɌɐɌɪɞ əɌɐ ɜɌɝɡɚɒɐɑəɔɫɘɔ (n=25; 

32,9% ).  

Ƚɜɑɐəɔɕ ɟɜɚɎɑəɨ ɛɚɖɌɓɌɞɑɗɫ ɝɚɚɞɎɑɞɝɞɎɔɫ 

(ȉ=0,56; ɜ=0,001) ɟɖɌɓɧɎɌɑɞ əɌ ɞɚ, ɣɞɚ əɑɝɚɎɛɌ-

ɐɑəɔɫ ɓɌɖɗɪɣɑəɔɕ ɎɝɞɜɑɣɌɑɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɣɌ-

ɝɞɚ.  

ȹɌ ɚɝəɚɎɌəɔɔ ɌəɌɗɔɓɌ ɝɞɜɟɖɞɟɜɧ ɚɝəɚɎ-

əɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɕ ɖɚɝɞəɚ-

ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ ɟɝɞɌəɚɎɗɑəɧ ɝɗɑɐɟɪɥɔɑ 

Ɏɚɓɘɚɒəɧɑ ɛɜɔɣɔəɧ ɜɌɝɡɚɒɐɑəɔɕ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɡ ɓɌɖɗɪɣɑəɔɕ: əɑɝɚɍɗɪɐɑəɔɑ ɝɞɌəɐɌɜɞəɧɡ 

ɛɚɗɚɒɑəɔɕ ɔ Ɏɚɓɘɚɒəɧɡ ɎɌɜɔɌəɞɚɎ ɛɜɚɎɑɐɑəɔɫ 

ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɗɔəɔɣɑɝɖɚɕ 

ɝɔɞɟɌɢɔɔ [15]. ȼɑəɞɏɑəɚɏɜɌɘɘɌ, ɛɜɚɔɓɎɑɐɑəəɌɫ 

Ɏ ɚɐəɚɕ ɞɚɗɨɖɚ ɛɜɚɑɖɢɔɔ, ɖɌɖ ɛɜɌɎɔɗɚ, ɐɌɑɞ əɑ-

ɐɚɝɞɌɞɚɣəɚɑ, Ɍ ɔəɚɏɐɌ ɔ əɑɎɑɜəɚɑ ɛɜɑɐɝɞɌɎɗɑ-

əɔɑ ɚ ɡɌɜɌɖɞɑɜɑ ɛɌɞɚɗɚɏɔɔ. ȹɑɘɌɗɚ ɎɌɒəɟɪ 

ɜɚɗɨ ɛɜɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɛɌɞɚ-

ɗɚɏɔɔ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ ɔɏɜɌɑɞ ɟɣɑɞ 

ɌəɌɘəɑɓɌ ɔ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɓɌɍɚɗɑɎɌəɔɫ 

[16 ]. 

Ƚɜɑɐəɔɕ ɟɜɚɎɑəɨ ɛɚɖɌɓɌɞɑɗɫ ɖɚəɖɚɜɐɌ-

ɢɔɔ, ɛɚɗɟɣɑəəɧɕ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ 

ɚɛɔɝɌəɔɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɝəɔɘɖɚɎ ɎɜɌɣɚɘ ɜɌɕ-

ɚəəɚɕ ɍɚɗɨəɔɢɧ ɟɖɌɓɧɎɌɑɞ əɌ ɞɚ, ɣɞɚ ɛɜɔɘɑəɑ-

əɔɑ ɞɑɗɑɘɑɐɔɢɔəɝɖɚɕ ɞɑɡəɚɗɚɏɔɔ ɐɔɝɞɌəɢɔɚə-

əɚɏɚ ɚɛɔɝɌəɔɫ ɜɑəɞɏɑəɚɏɜɌɘɘ ɢɑɗɑɝɚɚɍɜɌɓəɚ əɌ 

ɚɞɐɌɗɑəəɧɡ ɞɑɜɜɔɞɚɜɔɫɡ, ɏɐɑ ɝɟɥɑɝɞɎɟɑɞ ɛɜɚ-

ɍɗɑɘɌ ɐɚɝɞɟɛəɚɝɞɔ ɎɧɝɚɖɚɖɎɌɗɔɠɔɢɔɜɚɎɌəəɚɕ 

ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ. Ȯ ɞɚɒɑ Ɏɜɑɘɫ ɝɗɑɐɟɑɞ 

ɟɣɔɞɧɎɌɞɨ, ɣɞɚ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɐɔɝɞɌə-

ɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ ɜɑəɞɏɑəɚɏɜɌɘɘ ɖɚɝɞəɚ-

ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ ɔɘɑɑɞ ɛɜɌɎɔɗɨəɚɝɞɨ Ɏɧɛɚɗ-

əɑəɔɫ ɘɑɞɚɐɔɖɔ, ɞɚɣəɚɝɞɨ ɟɖɗɌɐɖɔ, ɚɍɫɓɌɞɑɗɨ-

əɚɑ Ɏɧɛɚɗəɑəɔɑ ɝəɔɘɖɚɎ Ɏ ɐɎɟɡ ɎɓɌɔɘəɚ ɛɑɜ-

ɛɑəɐɔɖɟɗɫɜəɧɡ ɛɜɚɑɖɢɔɫɡ, əɌɗɔɣɔɑ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɡ (ɝɛɑɢɔɌɗɨəɧɡ) ɛɜɚɑɖɢɔɕ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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Ȯ ȺȾȰȱȷȱȹȴȴ ȷȿɃȱȮȺȵ ȰȴȬȯȹȺȽȾȴȶȴ ɂȸȽɃ-71 ȯ. ȺȳȞȼȽȶ 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɚɓɐɌɞɨ ɜɑɏɔɝɞɜ ɛɌɢɔɑəɞɚɎ, ɛɜɚɡɚɐɫɥɔɡ ɖɚɘɛɨɪɞɑɜəɚ-

ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȶȾ) Ɏ ɚɞɐɑɗɑəɔɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɂȸȽɃ-

71 ɏ. Ⱥɓɬɜɝɖ Ɏ ɢɑɗɫɡ ɚɍɑɝɛɑɣɑəɔɫ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɩɛɔɐɑɘɔɚɗɚɏɔɣɑ-

ɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ƚɍɚɜ, ɚɍɚɍɥɑəɔɑ ɔ ɎɑɜɔɠɔɖɌɢɔɫ ɔəɠɚɜɘɌɢɔɔ ɚ ɗɔɢɌɡ, 

ɛɜɚɡɚɐɔɎɤɔɡ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ, ɛɜɚɎɚɐɔɗɔɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɔəɠɚɜɘɌɢɔɔ 

ɔɓ ɌɜɡɔɎəɧɡ ɛɜɚɞɚɖɚɗɚɎ ɚɍɝɗɑɐɚɎɌəɔɕ ɛɌɢɔɑəɞɚɎ. ȺɍɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔɝɨ əɌ ɤɌɏɚ-

Ɏɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ CT Max -640 ɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɘ (16-ɝɜɑɓɚɎɚɘ) ɖɚɘɛɨɪ-

ɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Bright  Speed Elite  Ɏ ɚɞɐɑɗɑəɔɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɂȸȽɃ-71 ɓɌ ɛɑ-

ɜɔɚɐ ɝ 2007 ɛɚ 2016 ɏɏ. ȻɜɔɘɑəɫɗɌɝɨ ɩɗɑɖɞɜɚəəɌɫ ȭȰ çȼɑɏɔɝɞɜ ȶȾè ɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ 

ɌəɌɗɔɓ ɖɗɪɣɑɎɧɡ ɛɌɜɌɘɑɞɜɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚɗɟɣɑəɧ ɘɑɐɔɖɚ-ɐɚɓɔɘɑɞɜɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɕ. ȮɧɫɎɗɑəɧ ɛɜɚɍɗɑɘɧ ɔ ɛɜɑɐɗɚɒɑəɧ ɘɑɞɚɐɧ ɚɛɞɔɘɔɓɌɢɔɔ. 

ȮɧɎɚɐɧ. ȽɚɓɐɌəɔɑ ɜɌɐɔɌɢɔɚəəɚ-ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɏɚ ɜɑɏɔɝɞɜɌ ɛɚɓɎɚɗɔɞ ɚɝɟ-

ɥɑɝɞɎɗɫɞɨ ɌəɌɗɔɓ ɜɌɐɔɚɏɑəəɚɏɚ ɜɔɝɖɌ, ɖɚəɞɜɚɗɔɜɚɎɌɞɨ ɟɜɚɎəɔ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɔ 

ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɜɌɐɔɚɏɑəəɧɕ ɜɔɝɖ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɑɏɔɝɞɜ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ), ɘɑɐɔɢɔəɝɖɚɑ ɚɍɗɟɣɑ-

əɔɑ, ɐɚɓɌ ɚɍɗɟɣɑəɔɫ. 
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CHECKLIST OF PATIENTS UNDERGOING CT AT THE RADIOLOGY DEPARTMENT 

CMSU-71 OZERSK  

 

Lebed ev N.I. 1, Osipov  M.V.2, Babintseva N.A. 1, Sinyak E.V. 1, Fomin E.P.1 
 

urpose.  To create a checklist of patients undergoing computed tomography (CT) at 

the department of radiology at CMSU -71 in Ozyorsk to allow the epidemiological 

surveillance.  

Materia ls and methods.  The collation and verification of information about indivi d-

uals who held a CT scan was performed using information from archival examination prot o-

cols of patients. The examination was performed on the stepper computer tomograph CT 

Max 640 a nd multislice (16 -slices) computer tomograph Bright Speed Elite in the Depar t-

ment of radiology CMSU -71 from 2007 to 2016. The electronic database "Register CT" and 

statistical analysis of key parameters was used.  

Results.  Medical and dose characteristics o f CT-scan were received. Problems and 

proposed methods of optimization were identified.  

Conclusions.  The creation of radiation and epidemiological checklist can allow the 

analysis of radiogenic risk, to monitor patientõs exposure doses and to predict the radiogenic 

risk.  
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ɣɌɝɞɨ ʈ71 ɀȸȭȬ ȼɀ. 

2 - ɀȯȿȻ Ɋɒəɚ-

ȿɜɌɗɨɝɖɔɕ ɔəɝɞɔɞɟɞ 

ɍɔɚɠɔɓɔɖɔ ɀȸȭȬ ȼɀ. 
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ɝəɚɎɧ ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ ɛɚɗɔɞɔɖɔ Ɏ 

ɚɍɗɌɝɞɔ ɚɍɑɝɛɑɣɑəɔɫ ɫɐɑɜəɚɕ ɔ ɜɌɐɔ-

Ɍɢɔɚəəɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ ȼɚɝɝɔɕɝɖɚɕ 

ɀɑɐɑɜɌɢɔɔ əɌ ɛɑɜɔɚɐ ɐɚ 2025 ɏɚɐɌ (ɟɞɎ. Ȼɜɑɓɔ-

ɐɑəɞɚɘ ȼɀ 1 ɘɌɜɞɌ 2012 ɏ. N Ȼɜ-539) ɛɜɑɐɛɚɗɌ-

ɏɌɪɞ ç...ɛɜɚɎɑɐɑəɔɑ ɤɔɜɚɖɚɘɌɝɤɞɌɍəɧɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɟɜɚɎəɑɕ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɔ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɛɑɜɝɚəɌɗɌ Ɏ ɟɝɗɚɎɔɫɡ ɘɌɝɝɚɎɚɏɚ Ɏəɑɐ-

ɜɑəɔɫ əɚɎɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ 

ɞɑɜɌɛɔɔ (Ɏ ɞɚɘ ɣɔɝɗɑ ɫɐɑɜəɚɕ ɘɑɐɔɢɔəɧ)è, Ɍ 

ɞɌɖɒɑ çéɎɑɐɑəɔɑ ɘɑɐɔɖɚ-ɐɚɓɔɘɑɞɜɔɣɑɝɖɚɏɚ ɜɑ-

ɏɔɝɞɜɌ ɜɌɍɚɞəɔɖɚɎ Ɍɞɚɘəɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ Ɏ 

ɢɑɗɫɡ ɚɛɜɑɐɑɗɑəɔɫ ɏɜɟɛɛ ɛɚɞɑəɢɔɌɗɨəɚɏɚ ɜɌɐɔ-

Ɍɢɔɚəəɚɏɚ ɜɔɝɖɌè [1].  

ȰɌəəɌɫ ɓɌɐɌɣɌ ɚɍɟɝɗɚɎɗɑəɌ əɌɘɑɞɔɎɤɑɕɝɫ 

Ɏ ɛɚɝɗɑɐəɔɑ ɐɑɝɫɞɔɗɑɞɔɫ ɞɑəɐɑəɢɔɑɕ ɖ ɜɚɝɞɟ 

ɐɚɓɧ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ [2]. ȾɌɖ, ɛɚ ɐɌə-

əɧɘ ȸȬȯȬȾɉ, ɝɜɑɐəɫɫ ɏɚɐɚɎɌɫ ɩɠɠɑɖɞɔɎəɌɫ 

ɐɚɓɌ ɚɞ ɘɑɐɔɢɔəɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ əɌ ɖɌɒɐɚɏɚ 

ɒɔɞɑɗɫ ȳɑɘɗɔ ɎɚɓɜɚɝɗɌ ɝ 0,3 ɘȳɎ Ɏ 1993 ɏɚɐɟ ɐɚ 

0,64 ɘȳɎ Ɏ 2008 ɏɚɐɟ [3]. Ȼɜɔ ɩɞɚɘ ɚɝəɚɎəɚɕ 

ɎɖɗɌɐ Ɏ ɟɎɑɗɔɣɑəɔɑ ɝɜɑɐəɑɕ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ 

ɚɍɟɝɗɚɎɗɑə Ɏɝɑ ɍɚɗɑɑ ɤɔɜɚɖɔɘ ɛɜɔɘɑəɑəɔɑɘ 

ɞɌɖɔɡ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɐɟɜ, ɖɌɖ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) [4]. Ȯ ɝɚɓɐɌɎ-

ɤɔɡɝɫ ɟɝɗɚɎɔɫɡ ɜɑəɞɏɑəɚɗɚɏ, ɚɝɟɥɑɝɞɎɗɫɪɥɔɕ 

ɐɔɌɏəɚɝɞɔɖɟ, ɞɌɖ ɒɑ ɖɌɖ ɔ ɗɑɣɌɥɔɕ ɎɜɌɣ, 

əɌɛɜɌɎɗɫɪɥɔɕ ɛɌɢɔɑəɞɌ əɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, ɐɚɗɒəɧ ɍɧɞɨ ɛɜɚɔəɠɚɜɘɔ-

ɜɚɎɌəɧ ɚ Ɏɚɓɘɚɒəɚɘ ɜɔɝɖɑ, ɖɚɞɚɜɚɘɟ ɛɚɐɎɑɜ-

ɏɌɑɞɝɫ ɛɌɢɔɑəɞ, ɔ ɛɜɔɐɑɜɒɔɎɌɞɨɝɫ ɛɜɔəɢɔɛɚɎ 

ɜɌɐɔɌɢɔɚəəɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ 

ɚɛɞɔɘɌɗɨəɚɕ ɝɞɜɌɞɑɏɔɔ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ 

ɛɌɢɔɑəɞɌ ɐɗɫ ɘɔəɔɘɔɓɌɢɔɔ Ɏɚɓɘɚɒəɧɡ əɑɍɗɌ-

ɏɚɛɜɔɫɞəɧɡ ɛɚɝɗɑɐɝɞɎɔɕ ɎɚɓɐɑɕɝɞɎɔɫ ɘɑɐɔɢɔə-

ɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ.  

ȺɢɑəɖɌ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɚɞɐɌɗɬəəɧɡ ɛɚ-

ɝɗɑɐɝɞɎɔɕ ɎɚɓɐɑɕɝɞɎɔɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɞɜɑɍɟɑɞ ɌəɌɗɔɓɌ ɐɌəəɧɡ 

ɘəɚɏɚɗɑɞəɑɏɚ əɌɍɗɪɐɑəɔɫ ɛɜɔ ɛɚɘɚɥɔ ɖɚɏɚɜɞ-

əɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɣɞɚ ɝɎɫɓɌəɚ ɝ ɐɗɔɞɑɗɨəɚɝɞɨɪ 

ɛɑɜɔɚɐɌ ɔəɐɟɖɢɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɕ ɛɜɔ ɎɚɓɐɑɕɝɞɎɔɔ ɘɌɗɧɡ ɐɚɓ ɔɚəɔɓɔɜɟ-

ɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ ɔ ɐɗɔɞɑɗɨəɧɘ ɗɌɞɑəɞəɧɘ ɛɑ-

ɜɔɚɐɚɘ ɜɌɓɎɔɞɔɫ əɑɖɚɞɚɜɧɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɕ, Ɍ ɞɌɖɒɑ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ 

ɘɚɥəɚɝɞɨɪ [5]. ȽɚɓɐɌəɔɑ ɜɌɐɔɌɢɔɚəəɚ-

ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɏɚ ɜɑɏɔɝɞɜɌ ɛɚɓɎɚɗɔɞ ɚɝɟ-

ɥɑɝɞɎɗɫɞɨ ɞɌɖɚɑ əɌɍɗɪɐɑəɔɑ, ɖɚəɞɜɚɗɔɜɚɎɌɞɨ 

ɟɜɚɎəɔ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɔ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ 

ɜɌɐɔɚɏɑəəɧɕ ɜɔɝɖ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

 ȽɚɓɐɌəɔɑ ɜɑɏɔɝɞɜɌ ɛɌɢɔɑəɞɚɎ, ɛɜɚɡɚɐɫ-

ɥɔɡ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ Ɏ ɚɞɐɑɗɑəɔɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɂȸȽɃ-71 

ɏ. Ⱥɓɬɜɝɖ Ɏ ɢɑɗɫɡ ɚɍɑɝɛɑɣɑəɔɫ Ɏɚɓɘɚɒəɚɝɞɔ 

ɛɜɚɎɑɐɑəɔɫ ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ. 

ȽɚɓɐɌəɔɑ ɩɗɑɖɞɜɚəəɚɕ ɍɌɓɧ ɐɌəəɧɡ (ȭȰ) çȼɑ-

ɏɔɝɞɜ ȶȾè Ɏ ɠɚɜɘɌɞɑ MS Access. ȻɑɜɎɔɣəɌɫ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ ɔ ɌəɌɗɔɓ ɛɚɗɟ-

ɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ. ȺɢɑəɖɌ ɟɜɚɎəɑɕ ɘɑɐɔɢɔə-

ɝɖɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɛɜɚɎɑɐɑəɔɫ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ƚɍɚɜ, ɚɍɚɍɥɑəɔɑ ɔ ɎɑɜɔɠɔɖɌɢɔɫ ɔəɠɚɜ-

ɘɌɢɔɔ ɚ ɗɔɢɌɡ, ɛɜɚɡɚɐɔɎɤɔɡ ȶȾ Ɏ ɚɞɐɑɗɑəɔɔ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɂȸȽɃ-71 ɏ. Ⱥɓɬɜɝɖ, ɛɜɚ-

Ɏɚɐɔɗɔɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɔəɠɚɜɘɌɢɔɔ ɔɓ Ɍɜ-

ɡɔɎəɧɡ ɛɜɚɞɚɖɚɗɚɎ ɚɍɝɗɑɐɚɎɌəɔɕ ɛɌɢɔɑəɞɚɎ. 

ȺɍɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔɝɨ əɌ ɤɌɏɚɎɚɘ ɖɚɘɛɨ-

ɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ CT Max-640 ɔ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɚɘ (16-ɝɜɑɓɚɎɚɘ) ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌ-

ɠɑ Bright  Speed Elite  Ɏ ɚɞɐɑɗɑəɔɔ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɓɌ ɛɑɜɔɚɐ ɝ 2007 ɛɚ 2016 ɏɏ. ȶɜɔɞɑɜɔ-

ɫɘɔ Ɏɖɗɪɣɑəɔɫ Ɏ ɜɑɏɔɝɞɜ ɍɧɗɔ ɛɜɚɒɔɎɌəɔɑ Ɏ 

əɌɝɑɗɬəəɧɡ ɛɟəɖɞɌɡ ȳȬȾȺ ɏ. Ⱥɓɬɜɝɖ ɔ ɛɜɚɡɚɒ-

ɐɑəɔɑ ȶȾ Ɏ ɚɞɐɑɗɑəɔɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɂȸȽɃ-71.   

ȶȾ ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɞɌə-

ɐɌɜɞəɧɡ ɛɜɚɞɚɖɚɗɚɎ ɝ ɠɟəɖɢɔɑɕ ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɚɕ əɌɝɞɜɚɕɖɔ ɛɌɜɌɘɑɞɜɚɎ ɩɖɝɛɚɓɔɢɔɔ, Ɏ ɝɚ-

ɚɞɎɑɞɝɞɎɔɔ ɝ ɔɓɘɑɜɑəɔɫɘɔ ɜɌɓɘɑɜɚɎ ɞɑɗɌ Ɏ ɜɑ-

Ɍɗɨəɚɘ Ɏɜɑɘɑəɔ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɝɗɟɣɌɑɎ, ɖɚɏɐɌ 

Ɏ ɢɑɗɫɡ ɝəɔɒɑəɔɫ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑə-

ɞɌ ɛɜɔəɔɘɌɗɚɝɨ ɜɑɤɑəɔɑ ɚɍ ɔɓɘɑəɑəɔɔ əɌɝɞɜɚ-

ɑɖ (mAs , Kv) Ɏɜɟɣəɟɪ. Ȯ ɣɌɝɞəɚɝɞɔ, ɞɌɖɚɕ ɘɑɞɚɐ 

ɛɜɔɘɑəɫɗɝɫ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɐɑɞ-

ɝɖɚɏɚ ɎɚɓɜɌɝɞɌ, Ɍ ɞɌɖɒɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ əɔɓɖɚɕ 

ɘɌɝɝɚɕ ɞɑɗɌ. ȺɛɞɔɘɔɓɌɢɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ 

ɝəɔɒɑəɔɫ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɌ ɛɜɔ-

ɘɑəɫɗɌɝɨ əɌɘɔ ɔ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɚɜɏɌəɚɎ 

ɍɜɪɤəɚɕ  ɛɚɗɚɝɞɔ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɔ ɟ ɛɌ- 

Ⱥ 
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ɢɔɑəɞɚɎ Ɏ ɛɜɚɢɑɝɝɑ ɡɔɘɔɚɞɑɜɌɛɔɔ [6, 7]. Ⱦɑɘ əɑ 

ɘɑəɑɑ, ɚɛɞɔɘɔɓɌɢɔɫ ɛɜɚɞɚɖɚɗɚɎ ɎɚɓɘɚɒəɌ əɑ Ɏɚ 

Ɏɝɑɡ ɝɗɟɣɌɫɡ, ɛɚɝɖɚɗɨɖɟ ɝəɔɒɑəɔɑ ɩɖɝɛɚɓɔɢɔɔ 

ɟɡɟɐɤɌɑɞ ɣɑɞɖɚɝɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɔɓɚɍɜɌɒɑ-

əɔɫ ɔ ɘɚɒɑɞ ɛɜɔɎɚɐɔɞɨ ɖ ɚɤɔɍɖɌɘ. ȽɞɌəɐɌɜɞ-

əɧɑ ɛɌɜɌɘɑɞɜɧ ɞɚɘɚɏɜɌɠɔɔ ɐɗɫ Ɏɓɜɚɝɗɧɡ ɛɌ-

ɢɔɑəɞɚɎ ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

ȴəɠɚɜɘɌɢɔɫ ɚ ɖɌɒɐɚɘ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɔ 

ɔɓ ɛɜɚɞɚɖɚɗɚɎ ɍɧɗɌ ɐɑɛɑɜɝɚəɌɗɔɓɔɜɚɎɌəɌ ɔ ɛɑ-

ɜɑəɑɝɑəɌ Ɏ ɩɗɑɖɞɜɚəəɟɪ ɍɌɓɟ ɐɌəəɧɡ (ȭȰ) Ɏ 

ɠɚɜɘɌɞɑ MS Access, ɏɐɑ ɍɧɗɌ ɝɏɜɟɛɛɔɜɚɎɌəɌ ɛɚ 

ɝɗɑɐɟɪɥɔɘ ɖɜɔɞɑɜɔɫɘ:  

id  ð ɟəɔɖɌɗɨəɧɕ ɔɐɑəɞɔɠɔɖɌɢɔɚəəɧɕ əɚ-

ɘɑɜ ɛɌɢɔɑəɞɌ Ɏ ȼɑɏɔɝɞɜɑ;  

num  ð ɟəɔɖɌɗɨəɧɕ əɚɘɑɜ ɛɜɚɞɚɖɚɗɌ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ; gender  ð ɛɚɗ; 

bdate  ð ɐɌɞɌ ɜɚɒɐɑəɔɫ; ddate  ð ɐɌɞɌ ɛɜɚ-

Ɏɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ; 

unit  ð ɖɑɘ əɌɛɜɌɎɗɑə; diag  ð ɐɔɌɏəɚɓ ɛɜɔ 

əɌɛɜɌɎɗɑəɔɔ;  

area  ð ɚɍɗɌɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ; q_pro  ð ɖɚ-

ɗɔɣɑɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɕ;  

enh  ð ɔəɠɚɜɘɌɢɔɫ ɚ ɎɎɑɐɑəɔɔ ɖɚəɞɜɌɝɞɌ; 

res  ð ɓɌɖɗɪɣɑəɔɑ ȶȾ;  

EED  ð ɩɠɠɑɖɞɔɎəɌɫ ɩɖɎɔɎɌɗɑəɞəɌɫ ɐɚɓɌ. 

ɛɜɚɏɜɌɘɘəɧɘ ɚɍɑɝɛɑɣɑəɔɑɘ ɞɚɘɚɏɜɌɠɌ 

ɝɚɏɗɌɝəɚ ɓɌɐɌəəɚɘɟ ɛɜɚɞɚɖɚɗɟ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ 

ɠɚɜɘɟɗɑ: ɓəɌɣɑəɔɑ ɉɉȰ ɐɗɫ ɞɚɘɚɏɜɌɠɌ CT Max  

ð 640 ɜɌɝɝɣɔɞɧɎɌɗɚɝɨ ɛɚ ɝɞɌəɐɌɜɞəɧɘ ɞɌɍɗɔ-

ɢɌɘ ɐɗɫ ɞɔɛɚɎɧɡ ɓəɌɣɑəɔɕ ɛɌɜɌɘɑɞɜɚɎ ɩɖɝɛɚ-

ɓɔɢɔɔ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɔɝɝɗɑɐɚɎɌəɔɕ əɌ ɐɌə-

əɚɘ ɞɚɘɚɏɜɌɠɑ, Ɍ ɓəɌɣɑəɔɑ ɉɉȰ ɐɗɫ ɝɖɌəɑɜɌ 

Bright  Speed Elite  Ɏɧɣɔɝɗɫɗɚɝɨ ɛɚ ɠɚɜɘɟɗɑ: 

ɉɉȰ = EDLP*DLP, 

ɏɐɑ DLP ð Dose Length  Product , ɛɜɚɔɓɎɑɐɑ-

əɔɑ ɐɚɓɧ əɌ ɐɗɔəɟ ɝɖɌəɔɜɚɎɌəɔɫ, 

EDLP  ð ɖɚɩɠɠɔɢɔɑəɞ ɖɚəɎɑɜɝɔɔ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɚɍɗɌɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ [8].  

ȮɎɑɐɬəəɧɑ Ɏ ȭȰ ɐɌəəɧɑ ɍɧɗɔ Ɏɑɜɔɠɔɢɔ-

ɜɚɎɌəɧ ɝ ɢɑɗɨɪ ɔɝɖɗɪɣɑəɔɫ ɛɜɚɛɟɥɑəəɧɡ, 

ɐɟɍɗɔɜɟɪɥɔɡ ɔ ɚɤɔɍɚɣəɚ Ɏəɑɝɬəəɧɡ ɓɌɛɔɝɑɕ. 

ȻɜɚɔɓɎɑɐɬə ɛɜɑɐɎɌɜɔɞɑɗɨəɧɕ ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ 

ɌəɌɗɔɓ ɐɌəəɧɡ, ɜɌɝɝɣɔɞɌəɧ ɛɚɗɚɎɚɓɜɌɝɞəɧɑ 

ɛɚɖɌɓɌɞɑɗɔ ɔ ɝɜɑɐəɔɑ Ɏɑɗɔɣɔəɧ ɉɉȰ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɛɑɜɔɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɞɔɛɌ ɝɖɌəɑɜɌ. 

ȼɑɓɟɗɨɞɌɞɧ. 

 Ȯ ɩɗɑɖɞɜɚəəɚɕ ȭȰ çȼɑɏɔɝɞɜ ȶȾè ɝɚɍɜɌəɌ 

ɔəɠɚɜɘɌɢɔɫ ɚ 17532-ɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ, ɛɜɚɎɑ-

ɐɬəəɧɡ əɌ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Ɏ ɚɞɐɑɗɑ-

əɔɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɂȸȽɃ ð 71 ɓɌ ɛɑɜɔɚɐ 

ɝ 2007 ɛɚ 2016 ɏɚɐ. ȽɚɍɜɌəəɌɫ ɔəɠɚɜɘɌɢɔɫ 

ɍɧɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɚɍɜɌɍɚɞɌəɌ ɛɚ ɚɝəɚɎəɧɘ 

ɛɌɜɌɘɑɞɜɌɘ, ɛɚɓɎɚɗɫɪɥɔɘ ɛɜɑɐɝɞɌɎɔɞɨ ɘɑɐɔ-

ɖɚ-ɐɚɓɔɘɑɞɜɔɣɑɝɖɔɑ ɔ ɛɚɗɚɎɚɓɜɌɝɞəɧɑ ɡɌɜɌɖɞɑ-

ɜɔɝɞɔɖɔ ɜɑɏɔɝɞɜɌ. ȼɑɓɟɗɨɞɌɞɧ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɕ 

ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ɜɑɏɔɝɞɜɌ 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɌɡ ʈ2 ɔ ʈ3 ɔ əɌ ɐɔɌ-

ɏɜɌɘɘɌɡ ʈ1 ɔ ʈ2 (ɜɔɝ. 1, 2). Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ 

ɉɉȰ ɔ ɖɚɗɔɣɑɝɞɎɚ ɛɜɚɎɑɐɬəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɝɛɚɗɨɓɟɑɘɚɏɚ ɞɔɛɌ ɝɖɌəɑɜɌ ɔ 

ɖɌɗɑəɐɌɜəɚɏɚ ɏɚɐɌ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ2. 

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɞɌɍɗɔɢɧ ʈ2, Ɏɑɝɨ 10-

ɗɑɞəɔɕ ɛɑɜɔɚɐ əɌɍɗɪɐɑəɔɫ ɘɚɒəɚ ɟɝɗɚɎəɚ ɜɌɓ-

ɐɑɗɔɞɨ əɌ ɐɎɌ ɛɑɜɔɚɐɌ ɛɚ 5 ɗɑɞ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɞɔɛɌ ɔɝɛɚɗɨɓɟɑɘɚɏɚ ȶȾ-ɝɖɌəɑɜɌ. ȭɚɗɑɑ ɝɚ-

Ɏɜɑɘɑəəɧɑ ɞɑɡəɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɞɚɘɚ-

ɏɜɌɠɌ Bright  Speed Elite  ɛɚɓɎɚɗɔɗɔ ɜɌɝɤɔɜɔɞɨ 

ɝɛɑɖɞɜ ɛɚɖɌɓɌəɔɕ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɎɚɐɔɞɨ 

ɍɚɗɑɑ ɝɗɚɒəɧɑ ɔəɠɚɜɘɌɞɔɎəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɣɞɚ ɚɍɟɝɗɚɎɔɗɚ ɜɌɓɗɔɣɔɑ Ɏ ɖɚɗɔɣɑɝɞɎɑ ɚɍɝɗɑɐɚ-

ɎɌəəɧɡ ɔ ɓəɌɣɑəɔɫɡ ɝɜɑɐəɔɡ Ɏɑɗɔɣɔə ɐɚɓɧ ɓɌ 

ɚɐəɚ ɔɝɝɗɑɐɚɎɌəɔɑ. ȾɌɖ, ɝɜɑɐəɫɫ ɉɉȰ ɛɌɢɔɑəɞɌ 

ɓɌ 1 ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɛɑɜɎɧɕ 5-ɗɑɞəɔɕ ɛɑɜɔɚɐ, 

ɚɞəɚɝɫɥɔɕɝɫ ɖ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɝɖɌəɑɜɌ CT Max -

640, ɝɚɝɞɌɎɔɗɌ 1,6 ɘȳɎ (0,2 - 5,8), Ɍ ɉɉȰ əɌ 1 

ɔɝɝɗɑɐɚɎɌəɔɑ ɓɌ Ɏɞɚɜɚɕ 5-ɗɑɞəɔɕ ɛɑɜɔɚɐ, ɚɞəɚ-

ɝɫɥɔɕɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɖ ɔɝɛɚɗɨɓɚɎɌəɔɪ 

ɝɖɌəɑɜɌ Bright  Speed Elite, ɝɚɝɞɌɎɔɗɌ Ɏ ɝɜɑɐəɑɘ 

3,5 ɘȳɎ (1,5 - 27).  

ȴɝɛɚɗɨɓɚɎɌəɔɑ ȸȽȶȾ ɛɚɓɎɚɗɔɗɚ Ɏ 2,3 ɜɌɓɌ 

ɛɚɎɧɝɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɛɜɚɎɚɐɔɘɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ. Ȼɜɔ ɩɞɚɘ ɝɜɑɐəɫɫ ɐɚɓɌ ɓɌ ɚɐəɚ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɎɚɓɜɚɝɗɌ Ɏ 2,2 ɜɌɓɌ, Ɍ ɘɌɖɝɔɘɌɗɨəɌɫ ɐɚɓɌ ɓɌ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɟɎɑɗɔɣɔɗɌɝɨ Ɏ 4,7 ɜɌɓɌ. ɉɞɚ ɚɍɦ-

ɫɝəɫɑɞɝɫ ɍɚɗɑɑ ɤɔɜɚɖɔɘɔ Ɏɚɓɘɚɒəɚɝɞɫɘɔ 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɏɚ ɜɑɒɔɘɌ, Ɏɧɛɚɗəɑəɔɑɘ ɘəɚ-

ɏɚɠɌɓəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɎəɟɞɜɔɎɑəəɚɏɚ  ɎɎɑɐɑəɔɫ  ɖɚəɞɜɌɝɞəɚɏɚ  Ɏɑɥɑ- 

ȾɌɍɗɔɢɌ ʈ1.    ȽɞɌəɐɌɜɞəɧɑ ɛɌɜɌɘɑɞɜɧ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɌəɌɞɚɘɔɣɑɝɖɚɕ  

ɚɍɗɌɝɞɔ. 

ɸʥʘʪʦʤʠʯʝʩʢʘʷ  

ʦʙʣʘʩʪʴ 

ʅʘʧʨʷʞʝʥʠʝ ʥʘ 

ʪʨʫʙʢʝ, kV 

ʉʠʣʘ ʪʦʢʘ, 

mAs* 

ʊʦʣʱʠʥʘ 

ʩʣʦʷ,mm 

ɺʨʝʤʷ ʨʦʪʘʮʠʠ 

ʪʨʫʙʢʠ, ʩ 

ɻʦʣʦʚʥʦʡ ʤʦʟʛ 140 140 2,5-5 2,0 

ɻʨʫʜʥʘʷ ʢʣʝʪʢʘ 120 120 1,25 0,6 

ɹʨʶʰʥʘʷ ʧʦʣʦʩʪʴ 120 360 1,25 0,6 

ʇʦʟʚʦʥʦʯʥʠʢ 

(ʦʜʠʥ ʦʪʜʝʣ) 
120 260 0,625 1,0 

ʂʨʫʧʥʳʝ ʩʫʩʪʘʚʳ 120 120 0,625 0,6 
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ɝɞɎɌ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɣɑɏɚ ɖɚɗɔɣɑɝɞɎɚ ɝɖɌəɔɜɚɎɌ-

əɔɕ ɓɌ ɚɐəɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɛɜɚ-

ɛɚɜɢɔɚəɌɗɨəɚ ɖɚɗɔɣɑɝɞɎɟ ɠɌɓ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ. Ƚɜɑɐəɫɫ ɐɚɓɌ ɓɌ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɞɑɣɑəɔɑ 

Ɏɝɑɏɚ ɛɑɜɔɚɐɌ əɌɍɗɪɐɑəɔɫ ɝɚɝɞɌɎɔɗɌ 2,6 ɘȳɎ 

(0,2 - 16,4). Ȯɘɑɝɞɑ ɝ ɩɞɔɘ, ɟɎɑɗɔɣɑəɔɑ ɗɟɣɑɎɚɕ 

əɌɏɜɟɓɖɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȸȽȶȾ ɘəɚɏɚɖɜɌɞ-

əɚ ɛɚɎɧɝɔɗɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ ɛɚɗɟɣɌ-

ɑɘɧɡ ɔɓɚɍɜɌɒɑəɔɕ. ȽɞɜɟɖɞɟɜɌ ɛɜɚɎɑɐɬəəɧɡ 

ɚɍɝɗɑɐɚɎɌəɔɕ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɌəɌɞɚɘɔɣɑɝɖɚɕ 

ɚɍɗɌɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɞɔɛɌ ɝɖɌəɑɜɌ ɛɜɑɐɝɞɌɎ-

ɗɑəɌ əɌ ɐɔɌɏɜɌɘɘɌɡ ʈ1 ɔ ʈ2 (ɜɔɝ. 1, 2). 

ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɕ ɚɍɗɌɝɞɨɪ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɖɌɖ ɛɜɔ ȶȾ, ɞɌɖ ɔ ɛɜɔ ȸȽȶȾ ɍɧɗɌ 

ɚɍɗɌɝɞɨ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (58,2 ð 70,8%). Ȱɚɗɫ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɔ 

ɛɚɫɝəɔɣəɚ-ɖɜɑɝɞɢɚɎɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ Ɏ 

ɝɟɘɘɑ ɝɚɝɞɌɎɗɫɗɌ 23,3 ɔ 28,8% ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

ɛɑɜɔɚɐɟ əɌɍɗɪɐɑəɔɫ. Ȱɚɗɫ ɚɝɞɌɗɨəɧɡ ɚɍɗɌɝɞɑɕ 

Ɏ ɚɍɥɑɘ ɖɚɗɔɣɑɝɞɎɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɚɝɞɌɎɗɫɗɌ 

ɘɑəɑɑ 5%. ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ 

ɞɌɖɒɑ ɎɖɗɪɣɌɗɚ ɚɍɗɌɝɞɨ ɘɌɗɚɏɚ ɞɌɓɌ.  

ȭɗɌɏɚɐɌɜɫ Ɏəɑɐɜɑəɔɪ ȸȽȶȾ ɝɞɌɗɚ Ɏɚɓ-

ɘɚɒəɧɘ ɛɜɚɎɑɐɑəɔɑ ȸȽȶȾ-ɌəɏɔɚɏɜɌɠɔɔ (ȸȽȶ-

ȾȬ) ɝɚɝɟɐɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɏɜɟɐəɚɏɚ ɔ ɍɜɪɤ-

əɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ, ɝɚɝɟɐɚɎ əɔɒəɔɡ ɖɚəɑɣəɚ-

ɝɞɑɕ ɔ ɞ.ɐ, ɐɚɗɫ ɖɚɞɚɜɚɕ ɝɚɝɞɌɎɔɗɌ 2,7% ɚɞ ɚɍ-

ɥɑɏɚ ɣɔɝɗɌ ɔɝɝɗɑɐɚɎɌəɔɕ, ɛɜɚɎɑɐɬəəɧɡ ɛɚɝɗɑ 

2011 ɏ.  

Ȼɚɝɖɚɗɨɖɟ ȶȾ ɔ ȸȽȶȾ ɛɜɚɎɚɐɔɗɔɝɨ ɗɔɢɌɘ 

Ɏɝɑɡ ɎɚɓɜɌɝɞɚɎ, ɎɖɗɪɣɌɫ ɐɑɞɝɖɔɕ ɎɚɓɜɌɝɞ, ɖɚɞɚ-

ɜɧɕ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɧɘ ɖ Ɏɚɓ-

ɐɑɕɝɞɎɔɪ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ, ɘɧ ɛɜɚ-

ɌəɌɗɔɓɔɜɚɎɌɗɔ ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ 

ɔ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɐɚɓɧ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɚɞ 0 ɐɚ 

14 ɗɑɞ. ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɜɑɏɔɝɞɜɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɛɚɗɌ ɔ ɖɌɗɑəɐɌɜəɚɏɚ ɏɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ3. 

ȾɌɍɗɔɢɌ ʈ 2. ȶɚɗɔɣɑɝɞɎɚ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɕ ɔ ɝɜɑɐəɫɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɌ Ɏ  

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɏɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɞɔɛɌ ɝɖɌəɑɜɌ. 

ɻʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʊʠʧ ʩʢʘʥʝʨʘ ʂʦʣʠʯʝʩʪʚʦ ʉʨʝʜʥʷʷ ʕʕɼ, ʤɿʚ* 

 ʐʘʛʦʚʳʡ ʂʊ   

2007 CT Max-640 1034 1,9 (0,1 ï 5,8) 

2008 CT Max-640 1299 1,6 (0,2 ï 5,8) 

2009 CT Max-640 1374 1,7 (0,2 ï 5,8) 

2010 CT Max-640 721 1,6 (0,2 ï 5,8) 

2011 CT Max-640 902 1,3 (0,3 ï 5,8) 

2007 ï 2011 CT Max-640 5330 1,6 (0,2 ï 1,8) 

 ʄʫʣʴʪʠʩʧʠʨʘʣʴʥʳʡ    

2012 Bright Speed Elite 2032 3,2 (0,4 ï 28,5) 

2013 Bright Speed Elite 2770 3,5 (0,2 ï 23,4) 

2014 Bright Speed Elite 2614 3,6 (0,1 ï 25,1) 

2015 Bright Speed Elite 2682 3,6 (0,4 ï 29,0) 

2016 Bright Speed Elite  2104 
3,6 (0,4 ï
28,8) 

2012 ï 2016 Bright Speed Elite 12202 3,5 (1,5 ï 27,0) 

ɺʝʩʴ ʧʝʨʠʦʜ  17532 2,6 (0,2 ï 16,4) 
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Ȱɚɗɫ ɚɍɝɗɑɐɚɎɌəəɧɡ ɘɟɒɣɔə ɔ ɒɑəɥɔə 

ɝɚɝɞɌɎɔɗɌ Ɏ ɝɜɑɐəɑɘ 48,5% ɔ 51,5% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. ɉɞɚ ɝɚɚɞəɚɤɑəɔɑ əɑɓəɌɣɔɞɑɗɨəɚ ɎɌɜɨ-

ɔɜɚɎɌɗɚ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɑɜɔɚɐɌ ɔɝɝɗɑɐɚɎɌ-

əɔɫ. ȮɚɓɜɌɝɞ ɚɍɝɗɑɐɚɎɌəəɧɡ ɘɟɒɣɔə ɔ ɒɑəɥɔə 

ɝɚɝɞɌɎɔɗ ɚɞ 0 ɐɚ 85 ɗɑɞ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɚɍɝɗɑ-

ɐɚɎɌəəɧɡ ɝɚɝɞɌɎɔɗ 56 ɗɑɞ. Ȱɚɗɫ ɚɍɝɗɑɐɚɎɌəəɧɡ 

ɗɔɢ ɐɑɞɝɖɚɏɚ ɎɚɓɜɌɝɞɌ (ɚɞ 0 ɐɚ 14 ɗɑɞ) ɝɚɝɞɌɎɔɗɌ 

Ɏ ɝɜɑɐəɑɘ 4,3%. Ƚɜɑɐəɫɫ ɐɚɓɌ ɓɌ ɚɐəɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɐɑɞɝɖɔɡ ɛɜɚɞɚɖɚɗɚɎ 

ɝɚɝɞɌɎɔɗɌ 1,0 ɘȳɎ (0,3 - 5,5). Ⱥɞəɚɤɑəɔɑ Ɏɑɗɔ-

ɣɔə ɝɜɑɐəɔɡ ɐɚɓ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ Ɏ ɐɑɞɝɖɚɘ 

(ɚɞ 0 ɐɚ 14 ɗɑɞ) ɎɚɓɜɌɝɞɑ ɔ ɐɗɫ Ɏɝɑɡ ɎɚɓɜɌɝɞɚɎ 

ɝɚɝɞɌɎɔɗɚ 2,6. 

 

ȼɔɝ. 1 (Fig. 1). 

 

ȼɔɝ. 2 (Fig. 2). 

ȼɔɝ. 1.   ȰɔɌɏɜɌɘɘɌ ʈ1. 

ȽɞɜɟɖɞɟɜɌ ȶȾ-ɚɍɝɗɑɐɚɎɌəɔɕ, ɛɜɚɎɑɐɬəəɧɡ əɌ ɖɚɘɛɨ-

ɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ CT Max ð 640 ɓɌ ɛɑɜɔɚɐ ɝ 2007 ɛɚ 

2011 ɏɏ., Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚɍɗɌɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Fig. 1.   Diagram ʈ1. 

The organization of CT -procedures by localization pe r-

formed on CT Max ð 640 during 2007 ð 2011.  

ȼɔɝ. 2.  ȰɔɌɏɜɌɘɘɌ ʈ2. 

ȽɞɜɟɖɞɟɜɌ ȸȽȶȾ-ɚɍɝɗɑɐɚɎɌəɔɕ, ɛɜɚɎɑɐɬəəɧɡ əɌ 

ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Bright Speed Elite ɓɌ ɛɑ-

ɜɔɚɐ ɝ 2011 ɛɚ 2016 ɏɏ., Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚɍɗɌɝɞɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ (ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ȸȽȶȾȬ). 

Fig. 2.    Diagram ʈ2. 

The organization of MSCT -proced ures by localization 

performed on Bright Speed Elite during 2011 ð 2016 

(excluding MSCTA).  

ȾɌɍɗɔɢɌ ʈ 3.  ȻɚɗɚɎɚɓɜɌɝɞəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɔ ɝɜɑɐəɫɫ ɐɚɓɌ ɓɌ ɚɐəɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɟ ɗɔɢ 

ɐɑɞɝɖɚɏɚ ɎɚɓɜɌɝɞɌ. 

ɻʦʜ ʀʩʩʣʝʜʦʚʘʥʠʡ ʄʫʞʯʠʥ,% ɾʝʥʱʠʥ,% ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ 

0 - 14 

ʣʝʪ,% 

ʉʨʝʜʥʷʷ ʜʦʟʘ  

0 - 14 ʣʝʪ, ʤɿʚ* 

2007 1033 53,0 47,0 53,2 4,6 0,8 (0,1 - 5,1) 

2008 1299 53,0 47,0 54 4,8 0,6 (0,2 ï 5,8) 

2009 1374 49,6 50,4 53,5 6,3 0,5 (0,2 ï 2,9) 

2010 721 44,7 55,3 55 5,0 0,5 (0,2 ï 2,8) 

2011 903 48,3 51,7 56,4 3,8 0,5 (0,2 ï2,1) 

2012 2032 47,0 53,0 56 3,6 1,4 (0,4 ï 4,0) 

2013 2770 47,9 52,1 57,2 3,3 1,2 (0,3 ï 4,5) 

2014 2614 48,0 52,0 57 4,0 1,4 (0,3 ï 20,0) 

2015 2682 49,5 50,5 57 4,2 1,3 (0,4 ï 4,0) 

2016 2104 49,3 50,7 56 5,2 1,8 (0,4 ï 3,8) 

ʀʪʦʛ 17532 48,5 51,5 56 4,3 1,0 (0,3 ï 5,5) 
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Ⱥɍɝɟɒɐɑəɔɑ.  

Ⱦɑɡəɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɌ-

ɖɔɑ, ɖɌɖ əɌɛɜɫɒɑəɔɑ əɌ ɞɜɟɍɖɑ (ȶɎ), ɝɔɗɌ ɞɚɖɌ 

(ɘȬɝ), ɞɚɗɥɔəɌ ɝɜɑɓɌ, ɛɔɞɣ ɔ Ɏɜɑɘɫ ɎɜɌɥɑəɔɫ 

ɞɜɟɍɖɔ, əɑ Ɏəɚɝɔɗɔɝɨ Ɏ ɛɜɚɞɚɖɚɗɧ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɛɌɢɔɑəɞɚɎ, ɔ ɛɚ ɩɞɚɕ ɛɜɔɣɔəɑ əɑ ɫɎɗɫɗɔɝɨ ɐɚ-

ɝɞɟɛəɧɘɔ ɐɗɫ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ Ɏ ɐɌə-

əɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɌɓɗɔɣɔɫ Ɏ 

ɞɑɡəɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɌɡ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɚɐəɚ-

ɞɔɛəɧɡ ɛɜɚɢɑɐɟɜ əɌɤɗɔ ɚɞɜɌɒɑəɔɑ ɞɚɗɨɖɚ Ɏ 

ɔəɞɑɏɜɌɗɨəɚɕ Ɏɑɗɔɣɔəɑ ð ɐɚɓɑ (ɉɉȰ). ȺɐəɌɖɚ 

ɎɑɗɔɣɔəɌ ɩɠɠɑɖɞɔɎəɚɕ ɩɖɎɔɎɌɗɑəɞəɚɕ ɐɚɓɧ 

ɟɒɑ ɫɎɗɫɑɞɝɫ ɘɑɜɚɕ ɜɔɝɖɌ ɔ əɑ ɘɚɒɑɞ ɍɧɞɨ ɔɝ-

ɛɚɗɨɓɚɎɌəɌ ɐɗɫ ɚɢɑəɖɔ ɚɞɐɌɗɬəəɧɡ ɛɚɝɗɑɐɝɞɎɔɕ 

ɎɚɓɐɑɕɝɞɎɔɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɜɔ ɛɜɚ-

Ɏɑɐɑəɔɔ ȶȾ. ȽɚɏɗɌɝəɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ ȸɑɒɐɟ-

əɌɜɚɐəɚɏɚ ɖɚɘɔɞɑɞɌ ɛɚ ɜɌɐɔɌɢɔɚəəɚɕ ɓɌɥɔɞɑ, 

ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɑɓəɌ ɐɗɫ 

ɝɜɌɎəɑəɔɫ ɜɌɓɗɔɣəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɚɢɑ-

ɐɟɜ ɔɗɔ ɚɐəɔɡ ɔ ɞɑɡ ɒɑ ɞɑɡəɚɗɚɏɔɕ, ɔ ɛɜɚɢɑɐɟɜ, 

ɔɝɛɚɗɨɓɟɑɘɧɡ ɜɌɓɗɔɣəɧɘɔ ɗɑɣɑɍəɧɘɔ ɟɣɜɑ-

ɒɐɑəɔɫɘɔ, Ɍ ɞɌɖɒɑ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɜɌɓəɧɡ 

ɞɑɡəɚɗɚɏɔɕ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɚɐəɚɏɚ ɔ ɞɚɏɚ ɒɑ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɐəɌɖɚ, ɛɜɔ ɛɗɌ-

əɔɜɚɎɌəɔɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɌɢɔ-

ɑəɞɚɎ ɔ ɚɢɑəɖɑ ɝɚɚɞəɚɤɑəɔɫ ɜɔɝɖ ð ɛɚɗɨɓɌ 

ɐɚɗɒəɌ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɛɚɏɗɚɥɑəəɌɫ ɐɚɓɌ Ɏ ɚɍ-

ɗɟɣɌɑɘɧɡ ɞɖɌəɫɡ [9]. Ȱɗɫ ɜɌɝɣɬɞɌ ɛɚɏɗɚɥɬəəɚɕ 

ɐɚɓɧ əɑɚɍɡɚɐɔɘɚ ɠɔɖɝɔɜɚɎɌɞɨ Ɏ ɛɜɚɞɚɖɚɗɌɡ 

ɎɧɤɑəɌɓɎɌəəɧɑ ɞɑɡəɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ. 

Ȼɚɗɟɣɑəəɧɑ Ɏɑɗɔɣɔəɧ ɉɉȰ ɛɜɔ ȶȾ ɝɜɌɎ-

əɔɘɧ ɝ ɛɜɑɐɑɗɌɘɔ ɐɚɓ, ɟɝɞɌəɚɎɗɑəəɧɡ çȾɜɑɍɚ-

ɎɌəɔɫɘɔ ɖ ɚɏɜɌəɔɣɑəɔɪ ɞɑɡəɚɏɑəəɚɏɚ ɚɍɗɟɣɑ-

əɔɫ Ɏ ɖɚəɞɜɚɗɔɜɟɑɘɧɡ ɟɝɗɚɎɔɫɡè ɐɗɫ ɚɍɗɟɣɑəɔɫ 

əɌɝɑɗɑəɔɫ (1 ɘȳɎ Ɏ ɏɚɐ Ɏ ɝɜɑɐəɑɘ ɓɌ ɗɪɍɧɑ ɛɚ-

ɝɗɑɐɚɎɌɞɑɗɨəɧɑ 5 ɗɑɞ, əɚ əɑ ɍɚɗɑɑ 5 ɘȳɎ Ɏ ɏɚɐ), 

ɚɐəɌɖɚ Ɏ ɐɑɕɝɞɎɟɪɥɔɡ əɚɜɘɌɡ ɜɌɐɔɌɢɔɚəəɚɕ 

ɍɑɓɚɛɌɝəɚɝɞɔ əɑ ɝɟɥɑɝɞɎɟɑɞ ɚɏɜɌəɔɣɑəɔɕ ɐɗɫ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɢɑ-

ɗɫɡ [10]. Ⱦɑɘ əɑ ɘɑəɑɑ, ɩɞɚ əɑ ɚɞɘɑəɫɑɞ Ɏɑɜɚɫɞ-

əɚɝɞɔ ɜɌɓɎɔɞɔɫ ɜɌɐɔɌɢɔɚəəɚ-ɔəɐɟɢɔɜɚɎɌəəɧɡ 

ɝɞɚɡɌɝɞɔɣɑɝɖɔɡ ɩɠɠɑɖɞɚɎ Ɏ ɜɑɓɟɗɨɞɌɞɑ Ɏɚɓɐɑɕ-

ɝɞɎɔɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɚɍɗɟɣɑ-

əɔɫ. Ȼɚɩɞɚɘɟ Ɏ ɢɑɗɫɡ ɚɍɑɝɛɑɣɑəɔɫ ɜɌɐɔɌɢɔɚə-

əɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ ɐɗɫ ɛɑɜɝɚəɌɗɌ ɜɌɐɔɌɢɔɚəəɚ-

ɚɛɌɝəɧɡ ɚɍɦɑɖɞɚɎ ɔ əɌɝɑɗɑəɔɫ, ɛɜɚɒɔɎɌɪɥɑɏɚ 

əɌ ɍɗɔɓɗɑɒɌɥɑɕ ɞɑɜɜɔɞɚɜɔɔ əɑɚɍɡɚɐɔɘɚ 

əɌɍɗɪɐɑəɔɑ ɓɌ ɐɌəəɚɕ ɏɜɟɛɛɚɕ ɗɔɢ. 

ȶɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɜɚɡɚɐɔɗɔ Ɏ ɚɝəɚɎəɚɘ ɗɔɢɌ ɞɜɟɐɚɝɛɚɝɚɍ-

əɚɏɚ ɎɚɓɜɌɝɞɌ (ɚɍ ɩɞɚɘ ɏɚɎɚɜɔɞ ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ  

ɚɍɝɗɑɐɚɎɌəəɧɡ ð 56 ɗɑɞ), ɣɌɝɞɨ ɔɓ ɖɚɞɚɜɧɡ ɫɎ-

ɗɫɑɞɝɫ ɜɌɍɚɞəɔɖɌɘɔ ɏɜɌɐɚɚɍɜɌɓɟɪɥɑɏɚ ɛɜɑɐ-

ɛɜɔɫɞɔɫ, ɚɐəɌɖɚ ɔɐɑəɞɔɠɔɖɌɢɔɫ ɛɑɜɝɚəɌɗɌ 

ɋȻȶ Ɏ ɝɚɓɐɌəəɚɘ ɜɑɏɔɝɞɜɑ əɌ ɐɌəəɚɘ ɩɞɌɛɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ əɑ ɛɜɚɎɚɐɔɗɌɝɨ. Ȱɗɫ ɟɘɑəɨɤɑəɔɫ 

ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɚɎ ɛɜɚɔɓɎɚɐɔɗɌɝɨ 

ɚɛɞɔɘɔɓɌɢɔɫ ɛɜɚɞɚɖɚɗɚɎ Ɏ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ 

ɩɞɚ ɍɧɗɚ Ɏɚɓɘɚɒəɚ ɍɑɓ ɛɚɞɑɜɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɔəɠɚɜɘɌɢɔɔ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɝɚɏɗɌɝəɚ ɝɟɥɑ-

ɝɞɎɟɪɥɔɘ ɝɞɌəɐɌɜɞɌɘ ɚɍɝɗɑɐɚɎɌəɔɫ, əɌɛɜɔ-

ɘɑɜ, Ɏ əɑɎɜɚɗɚɏɔɔ, ɍɚɗɨəɧɘ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ 

ȶȾ əɌɓəɌɣɌɑɞɝɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ Ɏ ɐɎɟɡ 

ɛɜɚɑɖɢɔɫɡ, ɣɞɚ ɟɎɑɗɔɣɔɎɌɑɞ ɐɚɓɚɎɟɪ əɌɏɜɟɓɖɟ 

əɌ ɛɌɢɔɑəɞɌ, əɚ əɑ əɑɝɑɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑə-

əɚɝɞɔ. Ȼɚ əɌɤɑɘɟ ɘəɑəɔɪ, ɞɌɖɔɑ ɐɚɛɚɗəɔɞɑɗɨ-

əɧɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɪɞɝɫ ɔɓɗɔɤəɔɘɔ ɔ 

ɐɚɗɒəɧ ɍɧɞɨ ɔɝɖɗɪɣɑəɧ ɔɓ ɝɞɌəɐɌɜɞɚɎ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȽɚɓɐɌəəɧɕ ɜɑɏɔɝɞɜ ɛɌɢɔɑəɞɚɎ, ɛɜɚɡɚɐɫ-

ɥɔɡ ȶȾ Ɏ ɚɞɐɑɗɑəɔɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɂȸȽɃ-71 ɏ. Ⱥɓɬɜɝɖ, ɛɜɑɐɚɝɞɌɎɗɫɑɞ ɌɖɞɟɌɗɨəɟɪ 

ɐɚɓɔɘɑɞɜɔɣɑɝɖɟɪ ɔ ɘɑɐɔɢɔəɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ, 

ɖɚɞɚɜɌɫ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɌ ɐɗɫ ɛɜɚɎɑɐɑ-

əɔɫ ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɢɑɗɨɪ 

ɌəɌɗɔɓɌ ɜɌɐɔɌɢɔɚəəɚɏɚ ɜɔɝɖɌ. ȻɜɑɐɎɌɜɔɞɑɗɨ-

əɧɕ ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɗ, ɣɞɚ ɎɎɑɐɑ-

əɔɑ Ɏ ɩɖɝɛɗɟɌɞɌɢɔɪ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɏɚ ɞɚɘɚ-

ɏɜɌɠɌ ɛɚɓɎɚɗɔɗɚ ɜɌɝɤɔɜɔɞɨ ɝɛɑɖɞɜ ɛɚɖɌɓɌəɔɕ 

ɐɗɫ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ, ɍɚɗɑɑ ɣɑɘ Ɏ 2 

ɜɌɓɌ ɛɚɎɧɝɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɛɜɚɎɚɐɔɘɧɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɣɑɏɚ ɎɚɓɜɚɝɗɌ Ɏ 2,2 ɜɌɓɌ ɔ 

ɝɜɑɐəɫɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɌ. ȹɌɔɍɚɗɑɑ ɚɍ-

ɗɟɣɌɑɘɚɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɚɍɗɌɝɞɨɪ ɛɌɢɔɑəɞɚɎ, 

ɛɜɚɡɚɐɫɥɔɡ ȶȾ ɔ ȸȽȶȾ-ɚɍɝɗɑɐɚɎɌəɔɫ Ɏ ɚɞɐɑɗɑ-

əɔɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɂȸȽɃ-71, ɫɎɗɫɑɞɝɫ 

ɏɚɗɚɎəɚɕ ɘɚɓɏ (58,2% - 70,8%). Ƚɗɑɐɟɪɥɔɘɔ ɛɚ 

ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɚɍɗɌɝɞɫɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɛɚɐɎɑɜɏɌɪɥɔɘɔɝɫ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɑ, ɫɎɗɫɪɞɝɫ 

ɚɜɏɌəɧ ɏɜɟɐəɚɕ (6,2% - 11,6%) ɔ ɍɜɪɤəɚɕ ɛɚ-

ɗɚɝɞɔ (9,1% - 10,4%). Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɩɠɠɑɖ-

ɞɔɎəɚɕ ɐɚɓɧ ɛɜɔ ȶȾ ɔ ȸȽȶȾ ɟ ɐɑɞɑɕ ɝɚɝɞɌɎɗɫɑɞ 

1 ɘȳɎ. 

ȼɑɏɔɝɞɜɔɜɟɑɘɧɑ ɓəɌɣɑəɔɫ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ 

ɛɌɢɔɑəɞɚɎ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȶȾ ɚɍɟɝɗɌɎɗɔɎɌɪɞ 

əɑɚɍɡɚɐɔɘɚɝɞɨ əɌɍɗɪɐɑəɔɫ ɐɌəəɚɕ ɏɜɟɛɛɧ ɗɔɢ 

Ɏ ɛɗɌəɑ ɖɚəɞɜɚɗɫ ɓɌ ɜɌɓɎɔɞɔɑɘ Ɏɚɓɘɚɒəɧɡ ɚɞ-

ɐɌɗɬəəɧɡ ɛɚɝɗɑɐɝɞɎɔɕ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑ-

əɔɫ. ȼɑɏɔɝɞɜ ɛɜɑɐɝɞɌɎɗɫɑɞ ɔɝɞɚɣəɔɖ ɔəɠɚɜɘɌ-

ɢɔɔ ɚ ɐɚɛɚɗəɔɞɑɗɨəɚɘ ɠɌɖɞɚɜɑ ɜɌɐɔɌɢɔɚəəɚɏɚ 

ɎɚɓɐɑɕɝɞɎɔɫ ɟ ɛɑɜɝɚəɌɗɌ ɛɜɑɐɛɜɔɫɞɔɫ ɋȻȶ ɔ 

əɌɝɑɗɑəɔɫ, ɛɜɚɒɔɎɌɪɥɑɏɚ əɌ ɞɑɜɜɔɞɚɜɔɔ ȳȬ-

ȾȺ. 

ȭɗɌɏɚɐɌɜəɚɝɞɨ. 

ȬɎɞɚɜɧ ɎɧɜɌɒɌɪɞ ɍɗɌɏɚɐɌɜəɚɝɞɨ ɛɑɜɝɚ-

əɌɗɟ ɖɌɍɔəɑɞɌ ȸȽȶȾ ɚɞɐɑɗɑəɔɫ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɂȸȽɃ-71.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɓɜɌɍɚɞɌɞɨ ɘɑɞɚɐɧ Ɏɧɐɑɗɑəɔɫ ɖɚəɞɟɜɚɎ ɔ Ɏɧɣɔɝɗɑəɔɫ 

ɚɍɦɑɘɚɎ ɓɚə ɔəɞɑɜɑɝɌ əɌ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ ȸȼ-ɔɓɚɍɜɌɒɑəɔɫ ɏɚɗɚɎəɚ-

ɏɚ ɘɚɓɏɌ 24 ɛɌɢɔɑəɞɚɎ, ɛɚɗɟɣɑəəɧɑ əɌ ɚɞɖɜɧɞɚɘ ɩɗɑɖɞɜɚəəɚɘ ɜɑɝɟɜɝɑ The 

Lung Image Database Consortium image collection (LIDC -IDRI). ȻɜɚɎɑɐɑəɌ ɝɞɌɞɔɝɞɔɣɑɝɖɌɫ 

ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ, ɚɢɑəɑəɌ ɐɚɝɞɚɎɑɜəɚɝɞɨ ɜɑɓɟɗɨɞɌɞɚɎ Ɏɧɣɔɝɗɑəɔɫ ɚɍɦɑɘɚɎ ɓɚə ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ, ɛɜɑɐɝɞɌɎɗɑəɌ ɎɔɓɟɌɗɨəɌɫ ɚɢɑəɖɌ ɛɚɗɟɣɑəəɧɡ ɣɔɝɗɚɎɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ð ɗɔ-

əɑɕəɧɕ ɏɜɌɠɔɖ, ɐɔɌɏɜɌɘɘɌ ɖɚəɢɑəɞɜɌɢɔɔ, ɐɔɌɏɜɌɘɘɌ ɜɌɝɝɑɫəɔɫ, ɐɔɌɏɜɌɘɘɌ Ȯɚɜɚəɚɏɚ.  

ȼɑɓɟɗɨɞɌɞɧ. ȼɌɓɜɌɍɚɞɌəɌ ɔ ɌɛɜɚɍɔɜɚɎɌəɌ ɛɜɚɏɜɌɘɘɌ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɚɍɦɑɘɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɚɍɦɑɘɌ ɛɌɞɚɗɚɏɔɔ. ȿɝɞɌəɚɎɗɑəɚ ɝ Ɏɑɜɚɫɞəɚɝɞɨɪ ɍɑɓɚɤɔ-

ɍɚɣəɚɏɚ ɛɜɚɏəɚɓɌ 95%, ɣɞɚ ɝɜɑɐəɔɕ ɟɜɚɎɑəɨ ɜɌɝɛɜɑɐɑɗɑəɔɫ Ɏ ɏɑəɑɜɌɗɨəɚɕ ɝɚɎɚɖɟɛəɚɝɞɔ 

ɐɗɫ ɖɚɩɠɠɔɢɔɑəɞɌ ɚɍɦɑɘɌ ɘɚɓɏɌ ɝ ɛɌɞɚɗɚɏɔɑɕ 86ÒVwpatÓ156, Ɍ ɐɗɫ ɝɌɘɚɕ ɛɌɞɚɗɚɏɔɔ 

78ÒVpatÓ140. Ȱɗɫ ɝɑɏɘɑəɞɔɜɚɎɌəɔɫ ɓɚə ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɍɧɗɌ əɌɛɔɝɌəɌ Ɏ ɛɌɖɑɞɑ Matlab 

ɛɜɚɏɜɌɘɘɌ ɛɚɜɚɏɚɎɚɕ ɝɑɏɘɑəɞɌɢɔɔ.  ȼɌɓɜɌɍɚɞɌəəɧɑ ɛɜɚɏɜɌɘɘɧ ɛɚɓɎɚɗɔɗɔ ɛɚɗɟɣɔɞɨ ɐɚ-

ɝɞɚɎɑɜəɧɑ ɐɌəəɧɑ ɛɜɔ ɚɍɜɌɍɚɞɖɑ ȸȼ-ɔɓɚɍɜɌɒɑəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 24 ɛɌɢɔɑəɞɚɎ.   

ȮɧɎɚɐɧ. ȼɌɓɜɌɍɚɞɌəəɧɑ ɘɑɞɚɐɧ ɚɛɜɑɐɑɗɑəɔɫ ɖɚəɞɟɜɚɎ ɔ Ɏɧɣɔɝɗɑəɔɫ ɚɍɦɑɘɚɎ 

ɛɚɓɎɚɗɫɪɞ ɛɜɚɎɚɐɔɞɨ ɌɎɞɚɘɌɞɔɣɑɝɖɟɪ ɖɚɗɔɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɝɚɚɞəɚɤɑəɔɕ ɚɍɦɑɘɚɎ 

ɜɌɓɗɔɣəɧɡ Ɏɧɐɑɗɑəəɧɡ ɓɚə ɔəɞɑɜɑɝɌ ɛɜɔ ɛɚɝɗɑɐɟɪɥɑɕ ɚɍɜɌɍɚɞɖɑ ȸȼ-ɔɓɚɍɜɌɒɑəɔɕ.   
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AUTOMATIC METHODS OF CONTOURS AND VOLUMES DETERMINATION OF 

ZONES OF INTEREST IN MRI IMAGES 

 

Kiryakova T.N., Marusina M.Ya. , Fedchenkov P.V.  
 

urpose.  To develop methods for isolating contours and calculating the volumes of 

zones of interest  on tomographic images of the brain.  

Materials and methods.  The study included 24 patients. MRI images were o b-

tained on the open electronic resource The Lung Image Database Consortium image colle c-

tion (LIDC -IDRI). Statistical processing of the data was car ried out, the reliability of the ca l-

culating the volumes results of the brain zones was estimated, a visual evaluation of the o b-

tained numerical values was provided ð a linear graph, a concentration diagram, a scatte r-

ing diagram, and a Voronoy diagram.  

Results.  A program for automatic determination of brain volume and volume of p a-

thology has been developed and tested. It is established with the probability of an error -free 

forecast of 95% that the average level of distribution in the population for a bra in volume 

factor with a pathology of 86 Ò VwpatÓ156, and for the pathology itself was 78 Ò VpatÓ140. 
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For segmenting zones of the brain, a threshold segmentation program was written in the 

Matlab package. The developed programs allowed obtaining reliable da ta when processing 

MRI images of the brain of 24 patients.  

Conclusion.  The developed methods for determining contours and calculating vo l-

umes allows an automatic quantitative assessment of the volumes ratio of different ident i-

fied areas of interest in  pro cessing of MRI images.  

 

Keywords: segmentation, contour, MRI, processing  of MRI images .  
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ɌɓɜɌɍɚɞɖɌ ɟəɔɎɑɜɝɌɗɨəɧɡ ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɔɡ ɘɑɞɚɐɚɎ ɝɑɏɘɑəɞɌɢɔɔ ȸȼ-

ɔɓɚɍɜɌɒɑəɔɕ ɫɎɗɫɑɞɝɫ ɎɌɒəɚɕ ɓɌɐɌɣɑɕ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. Ȯ ɝɎɚɍɚɐəɚɘ ɐɚɝɞɟɛɑ əɌ 

ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ Ɏ ɏɗɚɍɌɗɨəɚɕ ɝɑɞɔ əɌɡɚɐɔɞɝɫ 

ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

ɐɗɫ ɝɑɏɘɑəɞɌɢɔɔ ɔɓɚɍɜɌɒɑəɔɕ: AMIDE, Synedra 

View, UniPACS DICOM viewer, Mango , XmedCon , 

DIC OM Viewer , OsiriX , openDICOM , NET, K-

PACS, Aeskulap -DICOM, ɛɌɖɑɞ ɛɜɚɏɜɌɘɘ 3Dview 

(ȼɚɝɝɔɫ). Ȯɝɑ ɩɞɔ ɘɑɞɚɐɧ ɚɞɗɔɣɌɪɞɝɫ ɖɌɣɑɝɞɎɚɘ 

ɝɑɏɘɑəɞɌɢɔɔ ɔɓɚɍɜɌɒɑəɔɕ ɔ ɝɞɑɛɑəɨɪ ɐɑɞɌɗɔ-

ɓɌɢɔɔ Ɏɧɐɑɗɫɑɘɧɡ ɓɚə. Ȯ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ əɑ 

ɝɟɥɑɝɞɎɟɑɞ ɟəɔɎɑɜɝɌɗɨəɚɏɚ ɘɑɞɚɐɌ, ɛɚɐɡɚɐɫɥɑ-

ɏɚ ɐɗɫ ɜɑɤɑəɔɫ ɜɌɓɗɔɣəɧɡ ɓɌɐɌɣ ɝɑɏɘɑəɞɌɢɔɔ ð 

ɖɌɒɐɧɕ ɔɓ ɘɑɞɚɐɚɎ ɔɘɑɑɞ ɝɎɚɔ ɐɚɝɞɚɔəɝɞɎɌ ɔ 

əɑɐɚɝɞɌɞɖɔ [1 - 4].  

Ȱɗɫ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɚɕ ɚɍɜɌɍɚɞɖɔ ȸȼ-

ɔɓɚɍɜɌɒɑəɔɕ ɣɌɥɑ Ɏɝɑɏɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɘɑɞɚɐ 

ɜɟɣəɚɕ ɝɑɏɘɑəɞɌɢɔɔ, ɛɜɔ ɖɚɞɚɜɚɘ ɚɛɑɜɌɞɚɜ Ɏ 

ɜɟɣəɚɘ ɜɑɒɔɘɑ ɚɍɚɓəɌɣɌɑɞ ɏɜɌəɔɢɧ ɖɌɒɐɚɏɚ 

ɔɓɚɍɜɌɒɑəɔɫ. ɉɞɚ ɞɜɟɐɚɬɘɖɔɕ ɛɜɚɢɑɝɝ, ɞɜɑɍɟ-

ɪɥɔɕ ɓəɌɣɔɞɑɗɨəɧɡ Ɏɜɑɘɑəəɧɡ ɓɌɞɜɌɞ. ȾɌɖɚɕ 

ɛɚɐɡɚɐ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɝɑɏɘɑəɞɔɜɚɎɌəɔɫ 

əɌɔɍɚɗɑɑ ɎɌɒəɧɡ ɣɌɝɞɑɕ ɔɓɚɍɜɌɒɑəɔɫ ɔ ɘɚɒɑɞ 

ɝɚɐɑɜɒɌɞɨ ɚɤɔɍɖɔ, ɎɧɓɎɌəəɧɑ ɝɟɍɦɑɖɞɔɎəɧɘɔ 

ɛɚɏɜɑɤəɚɝɞɫɘɔ [5]. 

ȻɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɌɫ ɝɑɏɘɑəɞɌɢɔɫ ɓɌɖɗɪ-

ɣɌɑɞɝɫ Ɏ ɞɚɘ, ɣɞɚ ɚɛɑɜɌɞɚɜ ɚɍɚɓəɌɣɌɑɞ ɚɍɦɑɖɞɧ 

ɔ, Ɏɚɓɘɚɒəɚ, ɏɜɌəɔɢɧ ɚɍɦɑɖɞɚɎ əɌ ɚɐəɚɘ ɔɓɚɍ-

ɜɌɒɑəɔɔ, Ɍ ɓɌɞɑɘ Ɍɗɏɚɜɔɞɘ ɝɑɏɘɑəɞɌɢɔɔ ɟɞɚɣ-

əɫɑɞ ɏɜɌəɔɢɧ ɚɍɦɑɖɞɚɎ. 

ȬɎɞɚɘɌɞɔɣɑɝɖɌɫ ɝɑɏɘɑəɞɌɢɔɫ ɚɝəɚɎɌəɌ əɌ 

Ɍɗɏɚɜɔɞɘɑ, ɖɚɞɚɜɧɕ Ɏɧɛɚɗəɫɑɞ ɝɑɏɘɑəɞɌɢɔɪ 

ɘɑɐɔɢɔəɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ ɍɑɓ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

ɣɑɗɚɎɑɖɌ, ɚɝəɚɎɧɎɌɫɝɨ, əɌɛɜɔɘɑɜ, əɌ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɡ ɞɌɖɔɡ, ɖɌɖ ɝɞɚɜɚəɧ 

ɔ ɖɜɌɫ.  

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɑɝɫ ɝɛɚɝɚɍɧ 

ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ ɐɗɫ ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɚɝ-

əɚɎɌəɧ əɌ Ɏɧɣɔɝɗɑəɔɔ ɘɚɐɟɗɫ ɏɜɌɐɔɑəɞɌ əɌ 

Ɏɝɑɕ ɛɗɚɥɌɐɔ ɢɔɠɜɚɎɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɛɚ ɛɜɔ-

ɍɗɔɒɑəəɚɕ ɛɑɜɎɚɕ ɛɜɚɔɓɎɚɐəɚɕ. Ȼɜɔɍɗɔɒɑə-

əɧɑ ɖɚɘɛɚəɑəɞɧ ɏɜɌɐɔɑəɞɌ Ɏɧɣɔɝɗɫɪɞɝɫ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɝɖɚɗɨɓɫɥɑɕ ɘɌɝɖɔ, ɖɚɞɚɜɌɫ ɛɑɜɑ-

ɘɑɥɌɑɞɝɫ ɛɚ Ɏɝɑɘɟ ɔɓɚɍɜɌɒɑəɔɪ. Ȼɜɔ ɩɞɚɘ 

ɛɔɖɝɑɗɔ ɔɓɚɍɜɌɒɑəɔɫ, ɛɚɛɌɐɌɪɥɔɑ Ɏ ɐɌəəɟɪ 

ɘɌɝɖɟ, ɎəɌɣɌɗɑ ɛɑɜɑɘəɚɒɌɪɞɝɫ ɝ ɝɚɚɞɎɑɞɝɞɎɟ-

ɪɥɔɘɔ ɖɚɩɠɠɔɢɔɑəɞɌɘɔ ɘɌɝɖɔ, Ɍ ɛɚɝɗɑ ɝɟɘ-

ɘɔɜɟɪɞɝɫ. 

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɔɓɎɑɝɞəɚ əɑɝɖɚɗɨɖɚ 

ɞɔɛɚɎ ɘɌɝɚɖ: ȼɚɍɑɜɞɝɌ, ȻɜɑɎɔɞɞɌ, ȽɚɍɑɗɌ, ȶɔɜ-

ɤɌ ɔ ɐɜ. ȿ ɖɌɒɐɚɕ ɘɌɝɖɔ ɝɟɥɑɝɞɎɟɪɞ ɝɎɚɔ ɚɝɚ-

ɍɑəəɚɝɞɔ. ȹɌɔɍɚɗɑɑ ɟɐɚɍəɚɕ ɘɌɝɖɚɕ ɫɎɗɫɑɞɝɫ 

ɘɌɝɖɌ ȻɜɑɎɔɞɞɌ, ɘɌɝɖɌ ȼɚɍɑɜɞɝɌ ɔɘɑɑɞ ɜɌɓɘɑɜ 

2ɡ2 ɩɗɑɘɑəɞɌ, Ɍ ɘɌɝɖɌ ȽɚɍɑɗɌ ɛɜɔɐɌɑɞ 

əɌɔɍɚɗɨɤɔɕ Ɏɑɝ ɢɑəɞɜɌɗɨəɧɘ ɖɚəɑɣəɧɘ ɜɌɓəɚ-

ɝɞɫɘ [1].  

Ⱥɐəɔɘ ɔɓ ɘɑɞɚɐɚɎ Ɏɧɐɑɗɑəɔɫ ɖɚəɞɟɜɚɎ əɌ 

ɛɚɗɟɞɚəɚɎɧɡ ɜɌɝɞɜɚɎɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɫɎɗɫɑɞɝɫ 

ɘɑɞɚɐ ɛɚɜɚɏɚɎɚɕ ɝɑɏɘɑəɞɌɢɔɔ, ɚɝəɚɎɌəəɧɕ əɌ 

Ɏɧɣɔɝɗɑəɔɔ əɚɜɘɧ ɔɗɔ ɖɎɌɐɜɌɞɌ əɚɜɘɧ ɏɜɌɐɔ-

ɑəɞɌ ɔɓɘɑəɑəɔɫ ɫɜɖɚɝɞɔ ɛɔɖɝɑɗɑɕ. ȱɝɗɔ ɓəɌɣɑ-

əɔɑ əɚɜɘɧ ɔɗɔ ɖɎɌɐɜɌɞɌ əɚɜɘɧ ɏɜɌɐɔɑəɞɌ 

ɍɚɗɨɤɑ ɛɚɜɚɏɚɎɚɏɚ ɓəɌɣɑəɔɫ, ɞɚ əɌ əɚɎɚɕ ɣɑɜ-

əɚ-ɍɑɗɚɕ ɘɚəɚɡɜɚɘəɚɕ ɘɌɞɜɔɢɑ ɣɑɜəɧɘ ɢɎɑɞɚɘ 

əɌ ɍɑɗɚɘ ɠɚəɑ Ɏɧɐɑɗɫɪɞ Ɏɝɑ ɩɗɑɘɑəɞɧ. Ȯ ɖɌɣɑ-

ɝɞɎɑ ɖɚəɞɟɜɚɎ ɚɍɦɑɖɞɚɎ əɌ ɘɚəɚɡɜɚɘəɚɕ ɘɌɞ-

ɜɔɢɑ ɛɜɔəɔɘɌɪɞ ɝɎɫɓɌəəɧɑ ɖɚəɠɔɏɟɜɌɢɔɔ 

ɩɗɑɘɑəɞɚɎ ɣɑɜəɚɏɚ ɢɎɑɞɌ [6]. 

ȱɥɑ ɚɐəɔɘ ɘɑɞɚɐɚɘ Ɏɧɐɑɗɑəɔɫ ɖɚəɞɟɜɚɎ 

ɔɓɚɍɜɌɒɑəɔɫ ɫɎɗɫɑɞɝɫ ɝɑɏɘɑəɞɌɢɔɫ ɘɑɞɚɐɚɘ 

ɟɛɜɌɎɗɫɑɘɚɏɚ ɎɚɐɚɜɌɓɐɑɗɌ, ɓɌɖɗɪɣɌɪɥɌɫɝɫ Ɏ 

ɛɜɑɐɝɞɌɎɗɑəɔɔ ɔɓɚɍɜɌɒɑəɔɫ ɖɌɖ əɑɖɚɞɚɜɚɕ 

ɖɌɜɞɧ ɘɑɝɞəɚɝɞɔ, ɓəɌɣɑəɔɫ ɫɜɖɚɝɞɑɕ ɚɛɜɑɐɑɗɫ-

ɪɞɝɫ ɖɌɖ ɓəɌɣɑəɔɫ Ɏɧɝɚɞ ɚɞəɚɝɔɞɑɗɨəɚ əɑɖɚɞɚ-

ɜɚɏɚ ɟɜɚɎəɫ [7 - 11].  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȱɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɌɓɗɔɣəɧɡ ɌɗɏɚɜɔɞɘɚɎ 

ɝɑɏɘɑəɞɌɢɔɔ ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ ɞɌɖɔɑ ɛɜɚ-

ɏɜɌɘɘɧ, ɖɌɖ OsiriX, MRICroN, Gimias, 

FreeSurfer ɔ, ɐɗɫ ɝɜɌɎəɑəɔɫ, ɛɜɚɏɜɌɘɘɧ, əɌɛɔ-

ɝɌəəɧɑ ɌɎɞɚɜɌɘɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘ-

əɚɏɚ ɛɌɖɑɞɌ Matlab. 

ȼ 
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Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɝɑɏɘɑəɞɌɢɔɔ ɍɧɗɔ ɎɧɍɜɌ-

əɧ 24 ȸȼȾ ɔɓɚɍɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (ɞɌɍɗ. 

ʈ1). ȴɝɛɚɗɨɓɚɎɌəɧ ɐɌəəɧɑ ɚɞɖɜɧɞɚɏɚ ɩɗɑɖ-

ɞɜɚəəɚɏɚ ɜɑɝɟɜɝɌ The Lung  Image  Datab ase Con-

sortium  image  collection  (LIDC -IDRI ) [16].  

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɚɛɞɔɘɌɗɨəɚɏɚ ɔ əɌɔɍɚɗɑɑ 

ɟəɔɎɑɜɝɌɗɨəɚɏɚ ɝɜɑɐɝɞɎɌ ɝɑɏɘɑəɞɔɜɚɎɌəɔɫ ɘɚɓ-

ɏɌ ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɣɑɞɧɜɑ ɛɜɚɏɜɌɘɘ-

əɧɡ ɛɜɚɐɟɖɞɌ, ɔɝɛɚɗɨɓɟɪɥɔɡ ɜɌɓəɧɑ Ɍɗɏɚɜɔɞ-

ɘɧ ɔ ɘɑɞɚɐɔɖɔ ɝɑɏɘɑəɞɔɜɚɎɌəɔɫ. 

ȻɜɚɏɜɌɘɘəɧɕ ɛɌɖɑɞ OsiriX . ȽɔɝɞɑɘɌ Osi-

riX  ɘɚɒɑɞ ɜɌɍɚɞɌɞɨ ɝ ɠɌɕɗɌɘɔ ɠɚɜɘɌɞɌ DICOM  

ɔ ɛɚɐɐɑɜɒɔɎɌɑɞ ɛɜɚɞɚɖɚɗ ɛɑɜɑɐɌɣɔ ɘɑɐɔɢɔə-

ɝɖɚɕ ɏɜɌɠɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ ɛɚ ɝɑɞɔ, ɜɑɏɗɌ-

ɘɑəɞɔɜɟɑɘɧɕ ɝɞɌəɐɌɜɞɚɘ DICOM. ȾɌɖɒɑ ɛɚɐ-

ɐɑɜɒɔɎɌɪɞɝɫ ɝɞɌəɐɌɜɞɧ Analyze, LSM, 

BioRadPIC ɔ əɑɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɑ ɏɜɌɠɔɣɑ-

ɝɖɔɑ ɠɚɜɘɌɞɧ TIFF (Ɏ ɞ. ɣ. ɘəɚɏɚɝɞɜɌəɔɣəɧɑ 

ɔɓɚɍɜɌɒɑəɔɫ), PNG, JPEG, PDF (Ɏ ɞ. ɣ. ɘəɚɏɚ-

ɝɞɜɌəɔɣəɧɑ).  

MRIcro  (Magnetic Resonance Image 

Conversion, viewing and analysis) ĭ ɏɜɌɠɔɣɑɝɖɔɕ 

ɔəɞɑɜɠɑɕɝ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ 

ɌəɌɗɔɓɌ ɐɌəəɧɡ ȸȼȾ [6]. MRIcro ɛɚɓɎɚɗɫɑɞ ɩɠ-

ɠɑɖɞɔɎəɚ ɛɜɚɝɘɌɞɜɔɎɌɞɨ ɔ ɩɖɝɛɚɜɞɔɜɚɎɌɞɨ 

ɔɓɚɍɜɌɒɑəɔɫ, Ɍ ɞɌɖɒɑ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ 

ɟɣɌɝɞɖɔ, ɛɜɑɐɝɞɌɎɗɫɪɥɔɑ ɔəɞɑɜɑɝ [17 - 19].  

ȻɜɚɏɜɌɘɘəɧɕ ɛɌɖɑɞ Gimias (Graphical  In-

terface  for  Medical  Image  Analysis  and  

Simulation ) ɫɎɗɫɑɞɝɫ ɍɑɝɛɗɌɞəɧɘ ɛɜɚɐɟɖɞɚɘ ɝ 

ɚɞɖɜɧɞɧɘ ɔɝɡɚɐəɧɘ ɖɚɐɚɘ, ɜɌɝɛɜɚɝɞɜɌəɫɑɘɧɘ 

ɛɚ ɗɔɢɑəɓɔɔ BSD. Gimias ɔɘɑɑɞ ɘɚɐɟɗɨəɟɪ Ɍɜ-

ɡɔɞɑɖɞɟɜɟ ɔ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɖɌɖ ɝɌɘɚ-

ɝɞɚɫɞɑɗɨəɚ, ɞɌɖ ɔ ɐɗɫ ɛɚɝɞɜɚɑəɔɫ ɟɓɖɚɝɛɑɢɔɌɗɔ-

ɓɔɜɚɎɌəəɧɡ ɛɜɚɐɟɖɞɚɎ. Gimias ɛɚɐɐɑɜɒɔɎɌɑɞ 

Ɏɝɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɠɚɜɘɌɞɧ ɘɑɐɔɢɔəɝɖɔɡ 

ɏɜɌɠɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ DICOM, 

Analyze, NIfTI ɔ ɐɜɟɏɔɑ. Ȯ ɝɚɝɞɌɎ ɛɌɖɑɞɌ Ɏɡɚɐɫɞ 

ɜɌɓəɚɚɍɜɌɓəɧɑ ɘɚɐɟɗɔ ɐɗɫ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌ-

ɒɑəɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ɠɔɗɨɞɜɧ Ɏ ɛɜɚɝɞɜɌəɝɞɎɑə-

əɧɡ ɔ ɣɌɝɞɚɞəɧɡ ɚɍɗɌɝɞɫɡ, ɠɔɗɨɞɜɧ ɤɟɘɚɎ ɔ 

ɐɜ. [17]. 

FreeSurfer ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ əɌɍɚɜ ɔə-

ɝɞɜɟɘɑəɞɚɎ ɐɗɫ ɌɎɞɚɘɌɞɔɣɑɝɖɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ 

ɔ ɌəɌɗɔɓɌ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ Ɏəɟɞɜɑəəɔɡ ɝɞɜɟɖ-

ɞɟɜ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɖɚɞɚɜɧɕ ɛɚɓɎɚɗɫɑɞ ɝɑɏɘɑə-

ɞɔɜɚɎɌɞɨ ɍɑɗɚɑ ɎɑɥɑɝɞɎɚ, ɖɚɜɞɔɖɌɗɨəɚɑ ɔ ɝɟɍ-

ɖɚɜɞɔɖɌɗɨəɚɑ ɝɑɜɚɑ ɎɑɥɑɝɞɎɚ, Ɏɧɣɔɝɗɫɞɨ ɞɌɖɔɑ 

ɛɌɜɌɘɑɞɜɧ, ɖɌɖ ɞɚɗɥɔəɌ ɔ ɏɗɟɍɔəɌ ɔɓɎɔɗɔə, 

Ɏɧɛɚɗəɫɞɨ ɘɑɒɝɟɍɦɑɖɞəɧɕ ɌəɌɗɔɓ ɛɟɞɑɘ ɛɜɚ-

ɑɖɢɔɔ ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɖɚɜɧ əɌ 

ɝɠɑɜɔɣɑɝɖɟɪ ɛɚɎɑɜɡəɚɝɞɨ ɝɞɌəɐɌɜɞəɚɏɚ ɜɌɓɘɑ-

ɜɌ [8 - 11].  

ȼɑɓɟɗɨɞɌɞɧ.  

ȼɑɓɟɗɨɞɌɞɧ ɝɜɌɎəɑəɔɫ ɛɜɚɏɜɌɘɘəɧɡ ɝɔ-

ɝɞɑɘ ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ2.  

ȻɜɚɏɜɌɘɘəɧɑ ɝɔɝɞɑɘɧ (ɣɔɝɗɚɎɧɑ ɚɍɚɓəɌ-

ɣɑəɔɫ): 1 - OsiriX, 2 - MRIcro, 3 - ɛɜɚɏɜɌɘɘəɧɕ 

ɛɌɖɑɞ, əɌɛɔɝɌəəɧɕ Ɏ ɝɜɑɐɑ Matlab  ĭ ɝɑɏɘɑəɞɌ-

ɢɔɫ ɘɑɞɚɐɚɘ ɟɛɜɌɎɗɫɑɘɚɏɚ ɎɚɐɚɜɌɓɐɑɗɌ, 4 - 

ɛɜɚɏɜɌɘɘəɧɕ ɛɌɖɑɞ, əɌɛɔɝɌəəɧɕ Ɏ ɝɜɑɐɑ 

Matlab  ĭ ɘɑɞɚɐ ɛɚɜɚɏɚɎɚɕ ɝɑɏɘɑəɞɌɢɔɔ, 5 - 

FreeSurfer, 6 - Gimia.  

Ƚ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘ OsiriX  ɔ MRICro ɘɑ-

ɞɚɐɚɘ ɜɟɣəɚɕ ɝɑɏɘɑəɞɌɢɔɔ ɍɧɗɔ Ɏɧɐɑɗɑəɧ ɒɑ-

ɗɌɑɘɧɑ ɚɍɗɌɝɞɔ ɔ ɛɜɚɎɑɐɑəɌ ɎɔɓɟɌɗɨəɌɫ ɚɢɑəɖɌ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ (ɜɔɝ. 1). 

Ȯ ɛɜɚɏɜɌɘɘəɚɘ ɛɌɖɑɞɑ Matlab  ɝ ɛɚɘɚɥɨɪ 

ɘɑɞɚɐɌ ɟɛɜɌɎɗɫɑɘɚɏɚ ɎɚɐɚɜɌɓɐɑɗɌ ɔ ɘɑɞɚɐɌ ɛɚ-

ɜɚɏɚɎɚɕ ɝɑɏɘɑəɞɌɢɔɔ ɍɧɗɔ ɛɚɗɟɣɑəɧ STL-

ɘɚɐɑɗɔ.  

STL-ɘɚɐɑɗɨ, ɛɚɗɟɣɑəəɌɫ ɘɑɞɚɐɚɘ ɟɛɜɌɎɗɫ-

ɑɘɚɏɚ ɎɚɐɚɜɌɓɐɑɗɌ, ɎɔɓɟɌɗɨəɚ əɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 

ɖɚəɞɟɜɌɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȴɓ-ɓɌ əɑɣɑɞɖɔɡ ɏɜɌ-

əɔɢ əɌ ɔɝɡɚɐəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ Ɏ ɛɜɚɢɑɝɝɑ ɝɑɏ-

ɘɑəɞɌɢɔɔ ɛɜɚɔɓɚɤɑɗ ɓɌɡɎɌɞ ɍɗɔɓɗɑɒɌɥɔɡ ɞɖɌ-

əɑɕ. ȹɌɔɗɟɣɤɔɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚɖɌɓɌɗ ɘɑɞɚɐ ɛɚ-

ɜɚɏɚɎɚɕ ɝɑɏɘɑəɞɌɢɔɔ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘɧ, 

əɌɛɔɝɌəəɚɕ Ɏ ɛɌɖɑɞɑ Matlab (ɞɌɍɗ. 3). 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ Ɏɧɣɔɝɗɑəɔɕ ɝ ɛɚɘɚɥɨɪ 

ɜɌɓɜɌɍɚɞɌəəɚɕ ɛɜɚɏɜɌɘɘɧ ɛɚɜɚɏɚɎɚɕ ɝɑɏɘɑəɞɌ-

ɢɔɔ ɍɧɗɔ ɝɠɚɜɘɔɜɚɎɌəɧ ɞɌɍɗɔɢɧ ȸȼ-

ɔɓɚɍɜɌɒɑəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɐɗɫ 24 

ɛɌɢɔɑəɞɚɎ. ȰɌəəɧɑ ɐɗɫ ɞɜɑɡ ɛɌɢɔɑəɞɚɎ ɛɜɔɎɑ-

ɐɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ4. 

Ȱɗɫ ɝɜɌɎəɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɚɍɦɑɘɌ ɘɚɓɏɌ ɝ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ ɔ ɝ Ɏɧɣɑɞɚɘ əɚɎɚɚɍɜɌɓɚɎɌ-

əɔɫ ɍɧɗɚ ɚɞɚɍɜɌəɚ 24 ɛɌɢɔɑəɞɌ ɝ ɫɎəɧɘɔ ɛɜɔ-

ɓəɌɖɌɘɔ ɛɌɞɚɗɚɏɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚ-

ɎɌəɧ ɐɗɫ əɌɍɗɪɐɑəɔɫ ɓɌ ɐɔəɌɘɔɖɚɕ ɔɓɘɑəɑəɔɫ 

ɛɌɞɚɗɚɏɔɕ ɟ ɍɚɗɨəɧɡ Ɏ ɞɑɣɑəɔɑ ɗɑɣɑəɔɫ. Ȼɜɑɐ-

ɝɞɌɎɗɑəəɧɕ Ɏ ɝɞɌɞɨɑ ɛɜɚɢɑɝɝ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ 

ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɕ ɓɌəɔɘɌɑɞ ɚɖɚɗɚ ɘɔəɟɞɧ, ɣɞɚ 

əɌɘəɚɏɚ ɝɚɖɜɌɥɌɑɞ Ɏɜɑɘɫ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɚɕ 

ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ. ȹɌ ɜɔɝɟəɖɑ 2 ɏɜɌɠɔ-

ɣɑɝɖɔ ɛɜɑɐɝɞɌɎɗɑəɧ ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɚɍ 

ɚɍɦɑɘɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɌɢɔɑəɞɚɎ Vwpat   ɔ 

ɚɍɦɑɘɑ ɛɌɞɚɗɚɏɔɔ Vpat . 

ȯɜɌɠɔɖ ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ ɚɍɦɑɘɧ ɛɌɞɚɗɚ-

ɏɔɕ  ɝɚɝɞɌɎɗɫɪɞ ɚɞ 30 ɐɚ 380 ɝɘ3. 

ȺɢɑəɖɌ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɜɑɓɟɗɨɞɌɞɚɎ. 

Ȼɚɐ ɐɚɝɞɚɎɑɜəɚɝɞɨɪ ɝɞɌɞɔɣɑɝɖɔɡ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ɝɗɑɐɟɑɞ ɛɚəɔɘɌɞɨ ɝɞɑɛɑəɨ ɔɡ ɝɚɚɞɎɑɞ-

ɝɞɎɔɫ ɚɞɚɍɜɌɒɌɑɘɚɕ ɐɑɕɝɞɎɔɞɑɗɨəɚɝɞɔ. Ⱥɢɑ-

əɔɞɨ ɐɚɝɞɚɎɑɜəɚɝɞɨ ɛɚɖɌɓɌɞɑɗɑɕ ɚɓəɌɣɌɑɞ ɚɛɜɑ-

ɐɑɗɔɞɨ ɝ ɖɌɖɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ Ɏɚɓɘɚɒəɚ ɛɑɜɑəɑ-

ɝɞɔ ɜɑɓɟɗɨɞɌɞɧ, ɛɚɗɟɣɑəəɧɑ əɌ Ɏɧɍɚɜɚɣəɚɕ ɝɚ-

Ɏɚɖɟɛəɚɝɞɔ əɌ Ɏɝɪ ɏɑəɑɜɌɗɨəɟɪ ɝɚɎɚɖɟɛəɚɝɞɨ.  

ȰɚɎɑɜɔɞɑɗɨəɧɑ ɏɜɌəɔɢɧ (ɐɚɎɑɜɔɞɑɗɨəɧɑ 

ɔəɞɑɜɎɌɗɧ) ð ɏɜɌəɔɢɧ ɝɜɑɐəɔɡ (ɔɗɔ ɚɞəɚɝɔɞɑɗɨ-

əɧɡ) Ɏɑɗɔɣɔə, Ɏɧɡɚɐ ɓɌ ɛɜɑɐɑɗɧ ɖɚɞɚɜɧɡ Ɏɝɗɑɐ-

ɝɞɎɔɑ ɝɗɟɣɌɕəɧɡ ɖɚɗɑɍɌəɔɕ ɔɘɑɑɞ əɑɓəɌɣɔɞɑɗɨ-

əɟɪ Ɏɑɜɚɫɞəɚɝɞɨ. Ȱɗɫ ɍɚɗɨɤɔəɝɞɎɌ ɘɑɐɔɖɚ-

ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɚɎɑɜɔɞɑɗɨəɧɘɔ 

ɝɣɔɞɌɪɞ ɏɜɌəɔɢɧ, ɟɝɞɌəɚɎɗɑəəɧɑ ɝ Ɏɑɜɚɫɞəɚ-

ɝɞɨɪ ɍɑɓɚɤɔɍɚɣəɚɏɚ ɛɜɚɏəɚɓɌ 95%. 
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ȾɌɍɗɔɢɌ ʈ1.  ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɔ ɏɗɟɍɔəɌ ɓɌɗɑɏɌəɔɫ ɛɌɞɚɗɚɏɔɔ. 

 

ʏʠʩʣʦ  

ʧʘʮʠʝʥʪʦʚ 

ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ 

ʧʘʪʦʣʦʛʠʠ (ʩʤ) 

ɸʥʘʪʦʤʠʯʝʩʢʘʷ  

ʣʦʢʘʣʠʟʘʮʠʷ, ʜʦʣʷ 

ʆʙʲʝʤ  

ʧʘʪʦʣʦʛʠʠ 

(ʩʤ
3
) 

ʅʘʣʠʯʠʝ 

ʤʝʪʘʩʪʘʟʦʚ 

1 3,94 ʧʨʘʚʘʷ ʚʠʩʦʯʥʘʷ 95 + 

2 5,14 ʧʨʘʚʘʷ ʟʘʪʳʣʦʯʥʘʷ 300 + 

3 5,72 ʣʝʚʘʷ ʣʦʙʥʘʷ 289 + 

4 2,74 ʣʝʚʘʷ ʟʘʪʳʣʦʯʥʘʷ 185 + 

5 5,
4 ʧʨʘʚʘʷ ʟʘʪʳʣʦʯʥʘʷ 212 + 

6 5,43 ʧʨʘʚʘʷ ʚʠʩʦʯʥʘʷ 250 + 

7 4,63 ʧʨʘʚʘʷ ʚʠʩʦʯʥʘʷ 210 + 

8 1,84 ʧʨʘʚʘʷ ʚʠʩʦʯʥʘʷ 250 + 

9 4,46 ʣʝʚʘʷ ʚʠʩʦʯʥʘʷ 178 + 

10 5,91 ʧʨʘʚʘʷ ʚʠʩʦʯʥʘʷ 115 + 

11 5,18 ʧʨʘʚʘʷ ʪʝʤʝʥʥʘʷ 44 + 

12 5,55 ʣʝʚʘʷ ʪʝʤʝʥʥʘʷ 163 + 

13 5,28 ʧʨʘʚʘʷ ʟʘʪʳʣʦʯʥʘʷ 350 + 

14 4,55 ʧʨʘʚʘʷ ʪʝʤʝʥʥʘʷ 67 - 

15 2,23 ʧʨʘʚʘʷ ʪʝʤʝʥʥʘʷ 37 - 

16 4,21 ʧʨʘʚʘʷ ʟʘʪʳʣʦʯʥʘʷ 69 - 

17 5,11 ʣʝʚʘʷ ʟʘʪʳʣʦʯʥʘʷ 319 + 

18 4,14 ʧʨʘʚʘʷ ʪʝʤʝʥʥʘʷ 299 + 

19 5,19 ʧʨʘʚʘʷ ʚʠʩʦʯʥʘʷ 173 + 

20 4,16 ʧʨʘʚʘʷ ʣʦʙʥʘʷ 331 - 

21 4,92 ʧʨʘʚʘʷ ʚʠʩʦʯʥʘʷ 185 + 

22 5,1
 ʣʝʚʘʷ ʪʝʤʝʥʥʘʷ 134 + 

23 4,53 ʣʝʚʘʷ ʚʠʩʦʯʥʘʷ 360 + 

24 4,41 ʧʨʘʚʘʷ ʚʠʩʦʯʥʘʷ 109 + 
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ȾɌɍɗɔɢɌ ʈ2. ȼɑɓɟɗɨɞɌɞɧ ɝɜɌɎəɑəɔɫ ɛɜɚɏɜɌɘɘəɧɡ ɝɔɝɞɑɘ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɚɍɜɌɍɚɞɖɔ 

ɘɑɐɔɢɔəɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ. 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 

ʇʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ  1 2 3 4 5 6 

ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʤʝʪʦʜʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ 

ʦʙʨʘʙʦʪʢʠ, ʦʪʩʫʪʩʪʚʠʝ ʫʟʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʥʘ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʩʠʩʪʝʤʘʭ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʦʨʛʘʥʠʟʤʘ  

+ + + + + + 

ʉʝʛʤʝʥʪʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ  + + + + + + 

3D-ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ (ʚʦʢʩʝʣʴʥʘ
̫ ʠʣʠ 

ʧʦʣʠʛʦʥʘʣʴʥʘʷ)  

+ + + + + + 

ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʚ ʪʨʸʭ 

ʧʨʦʝʢʮʠʷʭ ð ʘʢʩʠʘʣʴʥʦʡ, ʢʦʨʦʥʘʣʴʥʦʡ ʠ 

ʩʘʛʠʪʪʘʣʴʥʦʡ  

+ + - - + + 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ 15 ʤʠʥ. 10 ʤʠʥ. 0,2 ʤʠʥ. 0,2 ʤʠʥ. 10 ʤʠʥ. 9  ʤʠʥ. 

ʇʦʜʜʝʨʞʢʘ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʣɹ ʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ  

+ + - - + + 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʘʚʢʠ ʢʦʥʪʫʨʘ ɽʩʪʴ ɽʩʪʴ ʅʝʪ ʅʝʪ ɽʩʪʴ ɽʩʪʴ 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ 

ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ 

- + + + + + 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʩʯʝʪʘ ʦʙʲʝʤʘ ɽʩʪʴ ɽʩʪʴ ɽʩʪʴ ɽʩʪʴ ɽʩʪʴ ʅʝʪ 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ 

ʙʠʙʣʠʦʪʝʢ ʩ ʟʘʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ  

+ - + + - + 

ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ ʩ 

ʟʘʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ  

- - + + - + 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

ȼɔɝ.1. ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȼɜɔɘɑɜɧ ɝɑɏɘɑəɞɌɢɔɔ ɔɓɚɍɜɌɒɑəɔɕ. 

Ɍ - ȴɓɚɍɜɌɒɑəɔɫ, ɝɑɏɘɑəɞɔɜɚɎɌəəɧɑ Ɏ MRIcro. 

ɍ - ȴɓɚɍɜɌɒɑəɔɫ, ɝɑɏɘɑəɞɔɜɚɎɌəəɧɑ Ɏ ɛɜɚɏɜɌɘɘɑ OsiriX. 

Ɏ - ȴɓɚɍɜɌɒɑəɔɫ, ɛɜɚɤɑɐɤɔɑ ɌɎɞɚɘɌɞɔɣɑɝɖɟɪ ɝɑɏɘɑəɞɌɢɔɪ ɘɑɞɚɐɚɘ ɟɛɜɌɎɗɫɑɘɚɏɚ ɎɚɐɚɜɌɓɐɑɗɌ, ɖɚɞɚɜɌɫ ɍɧɗɌ 

əɌɛɔɝɌəɌ Ɏ ɛɜɚɏɜɌɘɘəɚɘ ɛɌɖɑɞɑ Matlab. 

ɏ - ȴɓɚɍɜɌɒɑəɔɫ, ɛɜɚɤɑɐɤɔɑ ɌɎɞɚɘɌɞɔɣɑɝɖɟɪ ɝɑɏɘɑəɞɌɢɔɪ ɘɑɞɚɐɚɘ ɛɚɜɚɏɚɎɚɕ ɝɑɏɘɑəɞɌɢɔɔ, ɖɚɞɚɜɌɫ ɍɧɗɌ 

əɌɛɔɝɌəɌ Ɏ ɛɜɚɏɜɌɘɘəɚɘ ɛɌɖɑɞɑ Matlab. 

Fig. 1. MRI, brain. Examples of images segmentation.  

a - Images segmented in MRIcro.  

b - Images segmented in the OsiriX program.  

c - Images that passed automatic segmentation using the managed watersh ed, which was written in the Matlab 
software package.  

d - Images passed automatic segmentation by the threshold segmentation method, which was written in the Matlab.  
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ȾɌɍɗɔɢɌ ʈ 3. ȼɑɓɟɗɨɞɌɞɧ, ɛɚɗɟɣɑəəɧɑ ɛɚɝɗɑ ɝɑɏɘɑəɞɔɜɚɎɌəɔɫ ɘɑɞɚɐɚɘ ɟɛɜɌɎɗɫɑɘɚɏɚ  

ɎɚɐɚɜɌɓɐɑɗɌ ɔ ɛɚɜɚɏɚɎɚɕ ɝɑɏɘɑəɞɌɢɔɔ. 

ʄʝʪʦʜ ʫʧʨʘʚʣʷʝʤʦʛʦ 

ʚʦʜʦʨʘʟʜʝʣʘ (ʤʦʟʛ) 

   

ʄʝʪʦʜ ʧʦʨʦʛʦʚʦʡ 

ʩʝʛʤʝʥʪʘʮʠʠ (ʤʦʟʛ) 

  

 

 

ȾɌɍɗɔɢɌ ʈ 4. ȼɑɓɟɗɨɞɌɞɧ Ɏɧɣɔɝɗɑəɔɫ ɚɍɦɑɘɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɘɑɞɚɐɚɘ ɛɚɜɚɏɚɎɚɕ  

ɝɑɏɘɑəɞɌɢɔɔ. 

 ʇʘʮʠʝʥʪ 1 ʇʘʮʠʝʥʪ 2 ʇʘʮʠʝʥʪ 3 

ʆʙʲʝʤ ʤʦʟʛʘ (ʩʤį) 1273 1201 1334 

 

 

 

ȼɔɝ. 2 (Fig. 2) 

 

 

 

 

 

ȼɔɝ. 2.  ȷɔəɑɕəɧɕ ɏɜɌɠɔɖ ɐɗɫ ɛɑɜɑɘɑəəɧɡ Vwpat  

ɔ Vpat . 

Fig. 2.  Linear graph. The variables Vwpat and Vpat.  
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ȿɝɞɌəɚɎɗɑəɚ ɝ Ɏɑɜɚɫɞəɚɝɞɨɪ ɍɑɓɚɤɔɍɚɣ-

əɚɏɚ ɛɜɚɏəɚɓɌ 95%, ɣɞɚ ɝɜɑɐəɔɕ ɟɜɚɎɑəɨ ɜɌɝ-

ɛɜɑɐɑɗɑəɔɫ Ɏ ɏɑəɑɜɌɗɨəɚɕ ɝɚɎɚɖɟɛəɚɝɞɔ ɐɗɫ ɖɚ-

ɩɠɠɔɢɔɑəɞɌ ɚɍɦɑɘɌ ɘɚɓɏɌ ɝ ɛɌɞɚɗɚɏɔɑɕ 

86ÒVwpatÓ156, Ɍ ɐɗɫ ɝɌɘɚɕ ɛɌɞɚɗɚɏɔɔ 

78ÒVpatÓ140. 

Ȱɗɫ ɛɚɔɝɖɌ əɑɞɔɛɔɣəɧɡ əɌɍɗɪɐɑəɔɕ ɛɚ 

ɝɚɣɑɞɌəɔɪ ɛɌɜɧ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɜɔɓəɌɖɚɎ 

ɛɚɝɞɜɚɔɘ ɐɔɌɏɜɌɘɘɟ ɖɚəɢɑəɞɜɌɢɔɔ ɔ əɌɕɐɑɘ 

əɑɞɔɛɔɣəɧɑ ɓəɌɣɑəɔɫ (ɜɔɝ. 3). 

Ⱦɚɣɖɔ, əɑɞɔɛɔɣəɧɑ ɐɗɫ əɌɤɑɕ Ɏɧɍɚɜɖɔ, 

ɛɚɘɑɣɑəɧ ɘɌɜɖɑɜɚɘ ĭ ɓɎɑɓɐɌ. Ȱɗɫ əɌɤɑɕ Ɏɧ-

ɍɚɜɖɔ ɔɓ 24 ɓəɌɣɑəɔɕ əɑɞɔɛɔɣəɧɡ ɓəɌɣɑəɔɕ 

əɑɞ.  

Ȱɗɫ ɎɧɫɎɗɑəɔɫ ɍɚɗɨəɧɡ ɝ ɍɚɗɨɤɔɘɔ ɚɍɦɑ-

ɘɌɘɔ ɛɌɞɚɗɚɏɔɕ ɛɜɑɐɝɞɌɎɗɑəɌ ɐɔɌɏɜɌɘɘɌ ɜɌɝ-

ɝɑɫəɔɫ ɛɑɜɑɘɑəəɧɡ: ɚɍɦɑɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ 

ɛɌɞɚɗɚɏɔɑɕ ɔ ɚɍɦɑɘ ɛɌɞɚɗɚɏɔɔ (ɜɔɝ. 4). 

Ȼɚɝɞɜɚɔɘ ɐɔɌɏɜɌɘɘɟ Ȯɚɜɚəɚɏɚ ɛɚ ɛɑɜɑ-

ɘɑəəɧɘ: ɚɍɦɑɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɛɌɞɚɗɚɏɔɑɕ ɔ 

ɚɍɦɑɘ ɛɌɞɚɗɚɏɔɔ. 

ȹɌ ɐɔɌɏɜɌɘɘɑ Ȯɚɜɚəɚɏɚ ɓəɌɣɑəɔɫ ɐɎɟɡ 

ɛɑɜɑɘɑəəɧɡ ɔɓɚɍɜɌɒɌɪɞɝɫ ɖɌɖ əɌ ɐɔɌɏɜɌɘɘɑ 

ɜɌɝɝɑɫəɔɫ, Ɍ ɓɌɞɑɘ ɛɜɚɝɞɜɌəɝɞɎɚ ɘɑɒɐɟ ɚɞɐɑɗɨ-

əɧɘɔ ɞɚɣɖɌɘɔ ɐɌəəɧɡ ɐɑɗɔɞɝɫ ɏɜɌəɔɢɌɘɔ, 

ɚɖɜɟɒɌɪɥɔɘɔ ɖɌɒɐɟɪ ɞɚɣɖɟ ɐɌəəɧɡ, əɌ ɚɍɗɌ-

ɝɞɔ ɛɚ ɝɗɑɐɟɪɥɑɘɟ ɛɜɔəɢɔɛɟ: ɖɌɒɐɌɫ ɞɚɣɖɌ 

ɚɍɗɌɝɞɔ əɌɡɚɐɔɞɝɫ ɍɗɔɒɑ ɖ ɓɌɖɗɪɣɑəəɚɕ Ɏəɟɞɜɔ 

ɞɚɣɖɑ ɐɌəəɧɡ, ɣɑɘ ɖ ɗɪɍɚɕ ɐɜɟɏɚɕ ɝɚɝɑɐəɑɕ 

ɞɚɣɖɑ ɐɌəəɧɡ (ɜɔɝ. 5).  

ȰɌəəɌɫ ɐɔɌɏɜɌɘɘɌ ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɑɓəɌ 

ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɝɗɑɐɟɪɥɔɡ ɛɌɢɔɑəɞɚɎ, 

ɔɘɑɪɥɔɡ ɝɡɚɒɔɑ ɛɌɜɌɘɑɞɜɧ, ɘɚɒəɚ ɛɜɚɝɗɑ-

ɐɔɞɨ Ɏ ɖɌɖɟɪ ɫɣɑɕɖɟ ɛɚɛɌɐɟɞ ɣɔɝɗɚɎɧɑ ɓəɌɣɑ-

əɔɫ ɚɍɦɑɘɚɎ ɘɚɓɏɌ ɔ ɛɌɞɚɗɚɏɔɕ. ȻɚɛɌɐɌəɔɑ Ɏ ɞɟ 

ɒɑ ɫɣɑɕɖɟ ɘɚɒɑɞ ɏɚɎɚɜɔɞɨ ɚ əɌɗɔɣɔɔ ɝɡɚɒɔɡ 

ɛɜɔɓəɌɖɚɎ ɓɌɍɚɗɑɎɌəɔɫ.   

ȮɧɎɚɐɧ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɝɜɌɎəɑəɔɫ ɛɜɚɏɜɌɘɘəɧɡ 

ɝɔɝɞɑɘ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɚɍɜɌɍɚɞɖɔ ɘɑɐɔɢɔə-

ɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ ɍɧɗɔ ɎɧɍɜɌəɧ ɐɎɑ ɛɜɚɏɜɌɘ-

ɘɧ ɜɟɣəɚɕ ɝɑɏɘɑəɞɌɢɔɔ: 1 - OsiriX, 2 - MRIcro. 

ȻɚɖɌɓɌəɚ, ɣɞɚ əɌɔɗɟɣɤɔɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚɖɌɓɌɗ 

ɘɑɞɚɐ ɛɚɜɚɏɚɎɚɕ ɝɑɏɘɑəɞɌɢɔɔ ɝ ɛɚɘɚɥɨɪ ɛɜɚ-

ɏɜɌɘɘɧ, əɌɛɔɝɌəəɚɕ Ɏ ɛɌɖɑɞɑ Matlab. ȰɚɖɌɓɌ-

əɚ, ɣɞɚ ɜɌɓɜɌɍɚɞɌəəɌɫ ɛɜɚɏɜɌɘɘɌ ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɚɎ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ 

ɐɚɝɞɚɎɑɜəɧɑ ɜɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɜɌɓɜɌɍɚɞɌəəɧɡ ɛɜɚɏɜɌɘɘ ɍɧɗ ɛɜɚɎɑɐɑə ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ȸȼ-ɔɓɚɍɜɌɒɑəɔɕ 24 ɛɌɢɔɑə-

ɞɚɎ. ȼɌɓɜɌɍɚɞɌəəɧɑ ɌɎɞɚɘɌɞɔɣɑɝɖɔɑ ɘɑɞɚɐɧ 

ɚɛɜɑɐɑɗɑəɔɫ ɖɚəɞɟɜɚɎ ɔ ɚɍɦɑɘɚɎ ɛɚɓɎɚɗɫɪɞ 

ɍɧɝɞɜɚ ɛɚɗɟɣɔɞɨ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɐɌəəɧɑ ɚɍ 

ɚɍɦɑɘɌɡ ɓɚə ɔəɞɑɜɑɝɌ ɔ ɘɚɏɟɞ ɍɧɞɨ ɛɚɗɑɓəɧ ɛɜɔ 

ɍɧɝɞɜɚɕ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɚɕ ɚɍɜɌɍɚɞɖɑ ɘɑɐɔ-

ɢɔəɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.   ȰɔɌɏɜɌɘɘɌ ɖɚəɢɑəɞɜɌɢɔɔ. 

Fig. 3.   The concentration diagram.  
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ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.   ȰɔɌɏɜɌɘɘɌ ɜɌɝɝɑɫəɔɫ. 

Fig. 4.   The scattering diagram.  

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.  ȰɔɌɏɜɌɘɘɌ Ȯɚɜɚəɚɏɚ. 

Fig. 5.  The Voronoy diagram.  
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ȶɌɜɘɌɓɌəɚɎɝɖɔɕ ȯ. ȯ.1,2, ȻɗɑɞəɬɎɌ Ȯ. Ɋ.1, ȶɌɤɞɌəɚɎɌ ȹ. Ɋ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɚɐɏɚɞɚɎɖɔ ɔ ɛɟɍɗɔɖɌɢɔɔ ɘɑ-

ɞɌ-ɌəɌɗɔɓɌ əɌ ɚɝəɚɎɑ ɜɑɓɟɗɨɞɌɞɚɎ ɜɚɝɝɔɕɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɚɍɗɌɝɞɔ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɚɛɟɡɚɗɑɎɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑə ɛɚɔɝɖ Ɏ əɌɟɣəɚɕ ɩɗɑɖɞɜɚəəɚɕ ɍɔɍɗɔɚɞɑɖɑ 

eLIBRARY.RU ɛɚ ɓɌɛɜɚɝɟ çɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɍɜɌɓɚɎɌəɔɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧè. 

ȭɧɗɚ əɌɕɐɑəɚ 2444 ɛɟɍɗɔɖɌɢɔɔ, ɔɓ əɔɡ Ɏ ɚɞɖɜɧɞɚɘ ɐɚɝɞɟɛɑ ɛɚ ɓɌɐɌəəɚɕ ɞɑɘɌɞɔɖɑ 1202 

ɛɟɍɗɔɖɌɢɔɔ. Ȯ ɢɑɗɚɘ ɛɚ ɜɫɐɟ ɖɜɔɞɑɜɔɑɎ ɍɧɗɚ ɚɞɚɍɜɌəɚ 34 ɝɞɌɞɨɔ, ɖɚɞɚɜɧɑ ɍɧɗɔ ɛɜɚ-

ɌəɌɗɔɓɔɜɚɎɌəɧ ɛɚ ɜɌɓɐɑɗɌɘ çɘɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧè ɔ çɜɑɓɟɗɨɞɌɞɧ ɔ ɐɔɝɖɟɝɝɔɫè.  

ȼɑɓɟɗɨɞɌɞɧ. ȴɓ 34 ɛɜɚɌəɌɗɔɓɔɜɚɎɌəəɧɡ ɝɞɌɞɑɕ ɞɚɗɨɖɚ 13 (38%) ɛɚɝɞɜɚɑəɧ əɌ 

ɐɚɝɞɌɞɚɣəɚɘ ɚɍɦɑɘɑ Ɏɧɍɚɜɖɔ ɛɌɢɔɑəɞɚɎ (ɍɚɗɑɑ 100 ɛɌɢɔɑəɞɚɎ).  ȰɑɘɚɏɜɌɠɔɣɑɝɖɔɑ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɔ ɞɌɖɒɑ ɍɧɗɔ ɚɞɜɌɒɑəɧ əɑ Ɏɚ Ɏɝɑɡ ɝɞɌɞɨɫɡ: ɔəɠɚɜɘɌɢɔɫ ɚ ɏɑəɐɑɜəɚɘ ɜɌɓ-

ɐɑɗɑəɔɔ ɍɧɗɌ ɟɖɌɓɌəɌ Ɏ 22 ɚɞɚɍɜɌəəɧɡ ɝɞɌɞɨɫɡ (64,7%), ɎɚɓɜɌɝɞəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ĭ Ɏ 

24 ɛɟɍɗɔɖɌɢɔɫɡ (70,5%). ȽɌɘɧɘɔ ɣɌɝɞɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɚɞ-

ɜɌɒɑəəɧɘɔ Ɏ ɚɞɑɣɑɝɞɎɑəəɧɡ ɛɟɍɗɔɖɌɢɔɫɡ, ɫɎɗɫɪɞɝɫ ɛɜɚɞɚɖɚɎɌɫ ɌɐɑəɚɖɌɜɢɔəɚɘɌ ɔ 

əɑɕɜɚɩəɐɚɖɜɔəəɧɑ əɑɚɛɗɌɓɔɔ (ȹɉȹ) (ɛɚ 11 ɝɞɌɞɑɕ (ɛɚ 29,7%)), ɏɚɜɌɓɐɚ ɜɑɒɑ ɚɛɔɝɧɎɌ-

ɗɔɝɨ Ɏɚɓɘɚɒəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ ɝɑɜɚɓəɚɕ ɢɔɝɞɌɐɑəɚɘɧ, ɎəɟɞɜɔɛɜɚɞɚɖɚɎɌɫ ɛɌɛɔɗɗɫɜəɌɫ 

ɘɟɢɔəɚɓəɌɫ ɚɛɟɡɚɗɨ (ȮȻȸȺ) (ɛɚ 7 ɝɞɌɞɑɕ (ɛɚ 18,9%)), ɘɟɢɔəɚɓəɚɕ ɢɔɝɞɌɐɑəɚɘɧ, 

ȽȻȻȺ/ȽȻȻ-ɖɌɜɢɔəɚɘɧ (ɛɚ 6 ɝɞɌɞɑɕ (ɛɚ 16,2%)). ȽɌɘɧɘɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɘɑɞɚɐɌ-

ɘɔ ɐɔɌɏəɚɝɞɔɖɔ ɚɛɟɡɚɗɑɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɫɎɗɫɗɔɝɨ ȸȽȶȾ ɝ 

ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ (88,0%) ɔ ɞɜɌəɝɌɍɐɚɘɔəɌɗɨəɚɑ ȿȳȴ (79,0%), ɏɚ-

ɜɌɓɐɚ ɜɑɒɑ ɛɜɔɘɑəɫɗɌɝɨ ȸȼȾ (61,8%) ɔ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɑ ȿȳȴ (56,0%). ȽɌɘɚɕ ɣɌɝɞɚɕ ɐɔ-

Ɍɏəɚɝɞɔɣɑɝɖɚɕ ɖɚɘɍɔəɌɢɔɑɕ ɫɎɗɫɗɚɝɨ ɝɚɣɑɞɌəɔɑ ɞɜɌəɝɌɍɐɚɘɔəɌɗɨəɚɏɚ ȿȳȴ ɔ ȸȽȶȾ, ɖɚ-

ɞɚɜɚɑ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɐɚɛɚɗəɫɗɚɝɨ ȸȼȾ.   

ȳɌɖɗɪɣɑəɔɑ. ȰɌəəɧɑ ɚɞɑɣɑɝɞɎɑəəɧɡ ɛɟɍɗɔɖɌɢɔɕ Ɏ ɢɑɗɚɘ ɝɚɛɚɝɞɌɎɔɘɧ ɝ ɚɞɜɌ-

ɒɑəəɧɘɔ Ɏ ɘɔɜɚɎɚɕ ɗɔɞɑɜɌɞɟɜɑ. Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɘɌɝɝɔɎɌ ɐɌəəɧɡ ɝ ɢɑɗɨɪ ɛɜɚɎɑɐɑəɔɫ Ɏ 

ɐɌɗɨəɑɕɤɑɘ ɘɑɞɌ-ɌəɌɗɔɓɌ ɚɞɑɣɑɝɞɎɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɢɑɗɑɝɚɚɍɜɌɓəɚ: ɟɎɑɗɔɣɑəɔɑ ɝɜɚ-

ɖɌ əɌɍɗɪɐɑəɔɫ ɐɗɫ əɌɍɚɜɌ ɍɚɗɨɤɑɏɚ ɣɔɝɗɌ ɛɌɢɔɑəɞɚɎ, ɚɞɜɌɒɑəɔɑ ɔəɠɚɜɘɌɢɔɔ ɚ ɏɑə-

ɐɑɜəɚɘ ɜɌɓɐɑɗɑəɔɔ ɛɌɢɔɑəɞɚɎ ɔ ɎɚɓɜɌɝɞəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɡ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ ɝ ɚɛɜɑ-

ɐɑɗɑəɔɑɘ ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ɩɞɚɏɚ ɛɚɖɌɓɌɞɑɗɫ Ɏ ɜɌɓɐɑɗɑ çȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧè ɐɗɫ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɛɚɝɗɑɐɟɪɥɑɏɚ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɐɌəəɧɡ, ɔɝɛɚɗɨɓɚɎɌəɔɑ ɚɍɥɑɛɜɔəɫɞɧɡ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ ɌəɌɗɔɓ 

ɛɜɔɣɔə ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɔ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ əɌ ɚɝəɚɎɑ ɝɚɛɚɝɞɌɎ-

ɗɑəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɐɌəəɧɡ ɔ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ. 
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THE EFFICIENCY OF RADIATION DIAGNOSTIC STUDIES FOR PANCREATIC TUMORS 

(ACCORDING TO THE ANALYSIS OF FREE FULL PUBLICATIONS IN THE SCIENTIFIC 

ELECTRONIC LIBRARY ELIBRARY.RU) 

 

Karmazanovsky G.G. 1,2, Pletneva V.Yu. 1, Kashtanova N. Yu. 1 

 

urpose.  To determine the feasibility of meta -anal ysis about pancreatic tumors in 

Russian scientific literature.  

Materials and methods.  We searched the scientific electronic library eLIBRARY.RU 

on query "diagnostic imaging of pancreatic neoplasms". Out of 2444 publications, 1202 were 

in open access. In to tal, 34 articles were selected with consequent analysis of sections "M a-

terials and Methods" and "Results and Discussion".  

Results.  Out of 34 analyzed articles, only 13 (38%) had sufficient sample size (more 

than 100 patients). Demographic characteristics w ere reflected as follows: gender was ind i-

cated in 22 (64.7%) articles, age - in 24 (70.5%) publications. The most frequent pancreatic 

lesions described were ductal adenocarcinoma and neuroendocrinal neoplasms ( NEN) (11 

articles - 29.7% each), followed by s erous cystadenoma, intraductal papillary mucinous n e-

oplasm (IPMN) (7 articles - 18.9% each), m ucin ous cystadenoma and SPPN/ SPP-carcinomas 

(6 articles - 16.2% each). The most common methods for pancreatic tumor imaging were 

MSCT with intravenous contrast en hancement (88.0%) and transabdominal ultrasound 

(79.0%) with MRI (61.8%) and endoscopic ultr asound (56.0%) used less frequently. The most 

frequent diagnostic combination was tran sabdominal ultrasound and MSCT, in some cases 

supplemented with MRI.  

Conclusio n.  Data of Russian publications is comparable to the world literature. With 

the goal of meta -analysis in mind, it is advisable to increase the observation period (include 

larger number of patients), clearly define patient gender and their age in the "Mater ials and 

Methods" section (for subsequent comparison of data), use generally accepted statistical p a-

rameters and analyze causes of false -positive and false -negative results via pathomorpholo g-

ical studies.  
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ɝɚɎɜɑɘɑəəɧɡ ɟɝɗɚɎɔɫɡ, Ɏ ɝɎɫɓɔ ɝ ɖɚ-

ɗɚɝɝɌɗɨəɚ Ɏɚɓɜɚɝɤɔɘɔ ɞɑɘɛɌɘɔ ɜɌɓ-

Ɏɔɞɔɫ əɌɟɖɔ, ɐɗɫ ɞɚɏɚ, ɣɞɚɍɧ ɍɧɞɨ Ɏ 

ɖɟɜɝɑ ɝɌɘɧɡ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ 

ɔ ɗɑɣɑəɔɫ, ɛɜɌɖɞɔɖɟɪɥɔɕ ɎɜɌɣ ɚɍɫɓɌə ɣɔɞɌɞɨ 

əɑ ɞɚɗɨɖɚ ɟɣɑɍəɔɖɔ ɔ ɜɟɖɚɎɚɐɝɞɎɌ ɛɚ ɝɎɚɑɕ 

ɝɛɑɢɔɌɗɨəɚɝɞɔ, əɚ ɔ ɘəɚɏɚɣɔɝɗɑəəɧɑ əɌɟɣəɧɑ 

ɝɞɌɞɨɔ. ȽɛɑɢɔɌɗɨəɚ ɐɗɫ ɞɌɖɔɡ ɢɑɗɑɕ Ɏ ɛɚɘɚɥɨ 

ɚɍɟɣɌɪɥɔɘɝɫ, ɎɜɌɣɌɘ, əɌɟɣəɧɘ ɜɌɍɚɞəɔɖɌɘ 

ɝɟɥɑɝɞɎɟɪɞ ɩɗɑɖɞɜɚəəɧɑ əɌɟɣəɧɑ ɘɑɐɔɢɔəɝɖɔɑ 

ɍɔɍɗɔɚɞɑɖɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ əɌ ɜɟɝɝɖɚɘ ɫɓɧɖɑ, 

ɚɐəɌɖɚ ɛɚɝɗɑɐəɔɑ əɑ ɫɎɗɫɪɞɝɫ ɞɌɖɔɘɔ ɒɑ ɛɚɛɟ-

ɗɫɜəɧɘɔ, ɖɌɖ Ɍəɏɗɚɫɓɧɣəɧɑ.  

Ȱɗɫ Ɍəɏɗɚɫɓɧɣəɚɕ əɌɟɣəɚɕ ɚɍɥɑɝɞɎɑəəɚ-

ɝɞɔ ɐɌəəɧɑ ɛɚ ɝɞɌɞɔɝɞɔɖɑ ɓɌɍɚɗɑɎɌəɔɕ ɔ ɔɡ ɐɔ-

Ɍɏəɚɝɞɔɖɑ Ɏ ȼɀ ɓɌɣɌɝɞɟɪ ɛɜɚɐɚɗɒɌɪɞ ɚɝɞɌɎɌɞɨ-

ɝɫ çɍɑɗɧɘ ɛɫɞəɚɘè Ɏ ɝɔɗɟ ɞɚɏɚ, ɣɞɚ Ɏ əɌɟɣəɧɡ 

ɛɟɍɗɔɖɌɢɔɫɡ ɛɚɝɗɑɐəɑɏɚ Ɏɜɑɘɑəɔ ɔɝɛɚɗɨɓɟɪɞɝɫ 

ɐɌəəɧɑ ɔɓ ɘɑɒɐɟəɌɜɚɐəɧɡ ɒɟɜəɌɗɚɎ, Ɏ ɖɚɞɚ-

ɜɧɡ ɚɞɑɣɑɝɞɎɑəəɧɑ ɛɟɍɗɔɖɌɢɔɔ, Ɏ ɞɚɘ ɣɔɝɗɑ 

ɘɑɞɌ-ɌəɌɗɔɓɧ ɛɚ ɗɑɣɑəɔɪ ɔɗɔ ɐɔɌɏəɚɝɞɔɖɑ ɓɌ-

ɍɚɗɑɎɌəɔɕ, ɎɝɞɜɑɣɌɪɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ ɜɑɐɖɚ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȼɚɝɖɚɗɨɖɟ Ɏ ɝɔɝɞɑɘɌɞɔɣɑɝɖɔɡ ɚɍɓɚɜɌɡ ɔ 

ɘɑɞɌ-ɌəɌɗɔɓɌɡ ɚɢɑəɔɎɌɪɞɝɫ ɛɟɍɗɔɖɌɢɔɔ, ɝɚɛɚ-

ɝɞɌɎɔɘɧɑ ɛɚ ɔɐɑɚɗɚɏɔɔ ɔ ɘɑɞɚɐɔɖɌɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, ɐɗɫ Ɏɧɫɝəɑəɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɚɐɏɚɞɚɎ-

ɖɔ ɔ ɛɟɍɗɔɖɌɢɔɔ ɘɑɞɌ-ɌəɌɗɔɓɌ əɌ ɚɝəɚɎɑ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏɧɛɚɗəɑəəɧɡ ɛɜɑɐɝɞɌ-

Ɏɔɞɑɗɫɘɔ ɚɞɑɣɑɝɞɎɑəəɚɕ əɌɟɣəɚ-ɛɜɌɖɞɔɣɑɝɖɚɕ 

ɤɖɚɗɧ ɗɟɣɑɎɧɡ ɐɔɌɏəɚɝɞɚɎ Ɏ ɚɍɗɌɝɞɔ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɚɛɟɡɚɗɑɎɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ 
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ɒɑɗɑɓɧ, ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɐɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȱɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɚɍɜɌɓɚɎɌəɔɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ Ɏ ȼɀ  

ɍɧɗ ɛɜɚɎɑɐɑə ɛɚɔɝɖ Ɏ əɌɟɣəɚɕ ɩɗɑɖɞɜɚəəɚɕ 

ɍɔɍɗɔɚɞɑɖɑ eLIBRARY.RU ɛɚ ɓɌɛɜɚɝɟ çɗɟɣɑɎɌɫ 

ɐɔɌɏəɚɝɞɔɖɌ ɚɍɜɌɓɚɎɌəɔɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑ-

ɓɧè. ȭɧɗɚ əɌɕɐɑəɚ 2444 ɛɟɍɗɔɖɌɢɔɔ ɔɓ 

24272720 Ɏɚɓɘɚɒəɧɡ. ȴɓ əɔɡ Ɏ ɚɞɖɜɧɞɚɘ ɐɚ-

ɝɞɟɛɑ ɛɚ ɓɌɐɌəəɚɕ ɞɑɘɌɞɔɖɑ əɌɕɐɑəɚ 1202 ɛɟɍ-

ɗɔɖɌɢɔɕ. ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌ-

ɞɑɕ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɚɞɖɜɧɞɚɘ ɐɚɝɞɟɛɑ ɛɚ ɜɌɓɐɑ-

ɗɌɘ çɘɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧè ɔ çɜɑɓɟɗɨɞɌɞɧ ɔ ɐɔɝ-

ɖɟɝɝɔɫè (ɜɔɝ. 1). Ȯ ɢɑɗɚɘ ɍɧɗɚ ɚɞɚɍɜɌəɚ ɔ ɛɜɚ-

ɌəɌɗɔɓɔɜɚɎɌəɚ 34 ɝɞɌɞɨɔ.  

Ȯ ɖɌɒɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɢɑəɔɎɌɗɔɝɨ ɝɗɑ-

ɐɟɪɥɔɑ ɛɌɜɌɘɑɞɜɧ: ɣɔɝɗɚ ɛɌɢɔɑəɞɚɎ, ɔɡ ɜɌɝ-

ɛɜɑɐɑɗɑəɔɑ ɛɚ ɛɚɗɟ, ɎɚɓɜɌɝɞɟ, ɝɞɜɟɖɞɟɜɑ əɚɓɚɗɚ-

ɏɔɕ, əɌɗɔɣɔɑ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ, 

ɔɝɛɚɗɨɓɟɑɘɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɛɚɝɗɑɐɟ-

ɪɥɌɫ ɞɌɖɞɔɖɌ ɗɑɣɑəɔɫ.  

ȻɜɚɌəɌɗɔɓɔɜɚɎɌəəɧɑ ɝɞɌɞɨɔ ɛɜɑɐɝɞɌɎɗɑ-

əɧ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ 13 ɝɞɌɞɨɫɡ ɔɓ 34 ɛɜɚɌəɌɗɔɓɔɜɚɎɌəəɧɡ 

(38%) ɛɜɑɐɝɞɌɎɗɑəɧ ɐɌəəɧɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɚɗɑɑ 

100 ɛɌɢɔɑəɞɚɎ.  Ȯ 22 ɚɞɚɍɜɌəəɧɡ ɝɞɌɞɨɫɡ 

(64,7 %) ɍɧɗɌ ɟɖɌɓɌəɌ ɔəɠɚɜɘɌɢɔɫ ɚ ɏɑəɐɑɜəɚɘ 

ɜɌɓɐɑɗɑəɔɔ. Ȯ 24 ɛɟɍɗɔɖɌɢɔɫɡ (70,5%) ɟɖɌɓɧɎɌ-

ɗɔɝɨ ɎɚɓɜɌɝɞəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɌəɌɗɔɓɔɜɟɑ-

ɘɧɡ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ. Ȯ ɝɞɜɟɖɞɟɜɑ əɚɓɚɗɚɏɔɕ 

ɛɜɑɚɍɗɌɐɌɗɔ ɛɜɚɞɚɖɚɎɌɫ ɌɐɑəɚɖɌɜɢɔəɚɘɌ (11 

ɝɞɌɞɑɕ (29,7%)) ɔ ȹɉȹ (11 ɝɞɌɞɑɕ (29,7%)). Ȯɚɓ-

ɘɚɒəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ ɝɑɜɚɓəɚɕ ɢɔɝɞɌɐɑəɚɘɧ 

ɜɌɝɝɘɌɞɜɔɎɌɗɔɝɨ Ɏ 7 ɝɞɌɞɨɫɡ (18,9%), ɘɟɢɔəɚɓ-

əɚɕ ɢɔɝɞɌɐɑəɚɘɧ ð Ɏ 6 ɝɞɌɞɨɫɡ (16,2%), IPMN ð 

Ɏ 7 ɝɞɌɞɨɫɡ (18,9%), ȽȻȻȺ/ȽȻȻ-ɖɌɜɢɔəɚɘɧ Ɏ 6 

ɝɞɌɞɨɫɡ (16,2%). 

ȸɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ, ɔɝɛɚɗɨɓɟɑɘɧɑ Ɏ 

ɌəɌɗɔɓɔɜɟɑɘɧɡ ɝɞɌɞɨɫɡ, Ɍ ɞɌɖɒɑ ɣɌɝɞɚɞɌ ɛɜɔ-

ɘɑəɑəɔɫ ɖɌɒɐɚɏɚ ɘɑɞɚɐɌ ɛɜɔ ɛɑɜɑɝɣɑɞɑ əɌ Ɏɝɑ 

ɝɞɌɞɨɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ2. 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ ʈ2, ɝɌɘɧɘɔ ɣɌ-

ɝɞɧɘɔ ɘɑɞɚɐɌɘɔ ɐɔɌɏəɚɝɞɔɖɔ ɚɛɟɡɚɗɑɎɧɡ ɚɍɜɌ-

ɓɚɎɌəɔɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɛɜɑɐɝɞɌɎɗɑə-

əɧɘɔ Ɏ ɚɞɑɣɑɝɞɎɑəəɧɡ ɛɟɍɗɔɖɌɢɔɫɡ, ɫɎɗɫɪɞɝɫ 

ȸȽȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ 

(88,0%) ɔ ɞɜɌəɝɌɍɐɚɘɔəɌɗɨəɚɑ ȿȳȴ (79,0%), ɏɚ-

ɜɌɓɐɚ ɜɑɒɑ ɛɜɔɘɑəɫɑɞɝɫ ȸȼȾ (61,8%) ɔ ɩəɐɚ-

ɝɖɚɛɔɣɑɝɖɚɑ ȿȳȴ (56,0%). Ȯ ɜɫɐɑ ɔɝɝɗɑɐɚɎɌəɔɕ 

(26,5%) ɐɗɫ ɞɚɛɔɣɑɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȹɉȹ ɛɜɔ-

ɘɑəɫɗɌɝɨ ɌəɏɔɚɏɜɌɠɔɫ ɎɑɞɎɑɕ ɣɜɑɎəɚɏɚ ɝɞɎɚɗɌ 

ɔ Ɏɑɜɡəɑɕ ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɔ, Ɍ ɞɌɖɒɑ Ɍɜɞɑ-

ɜɔɌɗɨəɚ-ɝɞɔɘɟɗɔɜɚɎɌəəɧɕ ɓɌɍɚɜ ɖɜɚɎɔ (ȬȽȳȶ) 

ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɚɛɜɑɐɑɗɑəɔɑɘ Ɏ əɑɕ ɖɚəɢɑəɞɜɌ-

ɢɔɔ ɏɚɜɘɚəɚɎ. Ȯ ɢɑɗɫɡ ɞɚɛɔɣɑɝɖɚɕ ɔ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɠɟəɖɢɔɚəɔɜɟɪɥɔɡ 

ȹɉȹ  (ȮȴȻɚɘ,  ɏɗɪɖɌɏɚəɚɘ,  ɔəɝɟɗɔəɚɘ)  Ɏ  2-ɡ  

 

ȼɔɝ. 1 (Fig. 1). 

ȼɔɝ. 1.  ȽɡɑɘɌ. 

Ȼɚɐɍɚɜ ɝɞɌɞɑɕ ɐɗɫ Ɏɖɗɪɣɑəɔɫ Ɏ ɐɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

Fig. 1.   Scheme .   

The collection of articles for inclusion in the study.  
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ȾɌɍɗɔɢɌ ʈ1.  ȺɝəɚɎəɧɑ ɛɌɜɌɘɑɞɜɧ, ɛɚɗɟɣɑəəɧɑ ɔɓ ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɑɕ. 

ʅʦʤʝʨ 

ʩʪʘʪʴʠ ʚ ʩʧʠʩʢʝ 

ʣʠʪʝʨʘʪʫʨʳ 

ʏʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʤʫʞʯʠʥʳ % : 

 ʞʝʥʱʠʥʳ % 

ɺʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ (ʜʘʥʥʳʝ ʫʢʘʟʘʥʳ ʢʘʢ ʚ ʦʨʠʛʠʥʘʣʝ) 

1 40  ʥ/ʜ ʦʪ 27ʜʦ 64 ʣʝʪ 

2 168 ʥ/ʜ ʥ/ʜ 

3 49 ʥ/ʜ ʥ/ʜ 

4 76 0 % : 100% ʦʪ 47 ʜʦ 79 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ï 55,7 ʣʝʪ) 

5 16 81,3%: 18,7% ʦʪ 26 ʜʦ 71 ʛʦʜʘ 

6 30 26,7% : 73,3% 49 ʣʝʪ 

7 96 ʨʘʟʜʝʣʝʥʦ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʥʦʟʦʣʦʛʠʠ 

ʨʘʟʜʝʣʝʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʟʦʣʦʛʠʠ 

8 105 ʨʘʟʜʝʣʝʥʦ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʥʦʟʦʣʦʛʠʠ 

ʨʘʟʜʝʣʝʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʟʦʣʦʛʠʠ 

9 199 ʥ/ʜ ʥ/ʜ 

10 117 59,8% : 40,2% ʦʪ 15 ʜʦ 80 ʣʝʪ 

11 196 ʥ/ʜ 53,5 ʛʦʜʘ 

12 45 55 % : 45% 43,4 Ñ 2,8 ʛʦʜʘ 

13 193 75% : 25% 40 Ñ 10,65 ʛʦʜʘ 

14 8
 47,7% : 52,3% 57,8 Ñ 10,4 ʣʝʪ 

15 17 71% : 29% 57,9Ñ13,1 ʛʦʜʘ 

16 70 50% : 50% ʥ/ʜ 

17 249 ʥ/ʜ 44,6Ñ 5,9 (ʦʪ 15 ʜʦ 72) 

18 60 15% : 85% 50,9Ñ1,7 (ʦʪ 17 ʜʦ 76 ʣʝʪ) 

19 6 ʥ/ʜ ʥ/ʜ 

20 22 81,8% : 18,2% ʦʪ 15 ʜʦ 66 ʣʝʪ 

21 59 62,7% : 37,3 % ʦʪ 0 ʜʦ 17 ʣʝʪ 

22 105  ʩʨ. 49 ʣʝʪ 

23 45 44,4% : 55,6% ʦʪ 20 ʜʦ 55 ʣʝʪ (43,4Ñ2,8 ʛʦʜʘ) 

24 193 ʥ/ʜ ʥ/ʜ 

25 45 31% : 69% ʥ/ʜ 

26 25 ʥ/ʜ ʥ/ʜ 

27 43 16,3% : 83,7% 44,1Ñ 14,3 (ʦʪ 15 ʜʦ 75) 

28 88 47,7% : 52,3% 57,8Ñ 10,4 

29 130 ʥ/ʜ ʥ/ʜ 

30 168 ʥ/ʜ ʥ/ʜ 

31 59 42,3% : 57,6% 51,
Ñ 5,6 

32 105 61% : 39% ʦʪ 50 ʜʦ 60 ʣʝʪ 

33 110 71,8% : 28,2% 61,6 Ñ 4,7 ʣʝʪ 

34 62 61,3% : 38,7% ʦʪ 57 ʜʦ 75 ʣʝʪ 
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ɝɞɌɞɨɫɡ ɛɜɔɘɑəɫɗɌɝɨ ɝɢɔəɞɔɏɜɌɠɔɫ ɝ ɌəɌɗɚɏɌ 

ɘɔ ɝɚɘɌɞɚɝɞɌɞɔəɌ, ɘɑɣɑəəɧɘɔ 111In. Ȱɗɫ ɔɝ-

ɖɗɪɣɑəɔɫ ɝɔəɐɜɚɘɌ ɘəɚɒɑɝɞɎɑəəɧɡ ɩəɐɚɖɜɔə-

əɧɡ əɑɚɛɗɌɓɔɕ (ȸɉȹ) Ɏ 2-ɡ ɝɞɌɞɨɫɡ ɚɛɔɝɌəɚ 

Ɏɧɛɚɗəɑəɔɑ ɝɢɔəɞɔɏɜɌɠɔɔ ɚɖɚɗɚɥɔɞɚɎɔɐəɧɡ 

ɒɑɗɑɓ. Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ ɝɢɔəɞɔɏɜɌɠɔɫ, Ɍ ɔɘɑəəɚ 

ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɜɞɚ-ɝɔɝɞɑɘəɚɏɚ ɤɟəɞɔ-

ɜɚɎɌəɔɫ ɝ ɛɚɘɚɥɨɪ ɛɚɜɞɌɗɨəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ 

ɝ ɜɑɖɞɌɗɨəɧɘ ɎɎɑɐɑəɔɑɘ ɔɓɚɞɚɛɚɎ, ɛɜɔɘɑəɫ-

ɗɌɝɨ ɝ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑə-

ɓɔɔ. Ȯ 2-ɡ ɝɞɌɞɨɫɡ ɛɜɑɐɝɞɌɎɗɑəɧ ɐɌəəɧɑ, ɣɞɚ 

ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɍɧɗɌ ɛɚɓɔ-

ɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȻɉȾ) ɝ 18F-

ɀȰȯ: Ɏ ɛɑɜɎɚɕ ȻɉȾ ɛɜɚɎɚɐɔɗɌɝɨ ɛɌɢɔɑəɞɌɘ ɐɚ 

ɔ ɛɚɝɗɑ ɡɔɘɔɚɞɑɜɌɛɔɔ ɝ ɢɑɗɨɪ ɚɢɑəɖɔ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ, Ɏɚ Ɏɞɚɜɚɕ ð Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɝ 

ɐɌəəɧɘɔ ȿȳȴ, ȸȽȶȾ ɔ ȸȼȾ ɝ ȸȼɁȻȯ ð ɐɗɫ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɖɌ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ ɡɜɚəɔɣɑɝɖɚɏɚ ɛɝɑɎɐɚɞɟɘɚɜɚɓ-

əɚɏɚ ɛɌəɖɜɑɌɞɔɞɌ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ƀɔɝɗɚ ɛɌɢɔɑəɞɚɎ. 

ȴɓɎɑɝɞəɚ, ɣɞɚ ɘɑɞɚɐɧ ɛɗɌəɔɜɚɎɌəɔɫ ɜɌɓ-

ɘɑɜɌ Ɏɧɍɚɜɖɔ ɛɜɔ ɛɚɐɏɚɞɚɎɖɑ əɌɟɣəɚɕ ɛɟɍɗɔ-

ɖɌɢɔɔ ɍɌɓɔɜɟɪɞɝɫ əɌ ɛɜɑɐɛɚɗɚɒɑəɔɔ, ɣɞɚ ɖ 

ɚɖɚəɣɌəɔɪ əɌɍɗɪɐɑəɔɫ ɍɟɐɑɞ Ɏɚɓɘɚɒəɚ ɛɚɐ-

ɞɎɑɜɐɔɞɨ ɔɗɔ ɚɛɜɚɎɑɜɏəɟɞɨ əɌɗɔɣɔɑ ɛɜɑɐɛɚɗɌ-

ɏɌɑɘɧɡ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɔɝɝɗɑɐɟɑɘɧɘɔ ɏɜɟɛɛɌ-

ɘɔ [35]. ȽɟɥɑɝɞɎɟɑɞ ɘəɚɒɑɝɞɎɚ ɠɚɜɘɟɗ, Ɍ ɞɌɖ-

ɒɑ ɚəɗɌɕə-ɖɌɗɨɖɟɗɫɞɚɜɚɎ ɐɗɫ ɛɚɐɝɣɑɞɌ ɐɚɝɞɌ-

ɞɚɣəɚɏɚ ɚɍɦɑɘɌ Ɏɧɍɚɜɖɔ. Ⱥɍɦɑɘ Ɏɧɍɚɜɖɔ ɓɌɎɔ-

ɝɔɞ ɚɞ ɎɧɍɜɌəəɚɕ Ɏɑɗɔɣɔəɧ ɐɚɎɑɜɔɞɑɗɨəɚɕ Ɏɑ-

ɜɚɫɞəɚɝɞɔ (ɞ.ɑ. ɛɚɖɌɓɌɞɑɗɫ ɞɚɣəɚɝɞɔ ɔɓɘɑɜɑəɔɕ) 

ɔ ɐɚɎɑɜɔɞɑɗɨəɚɏɚ ɔəɞɑɜɎɌɗɌ (ɞ.ɑ. Ɏɚɓɘɚɒəɚɕ 

ɚɤɔɍɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ) (ɞɌɍɗ. ʈ3) 

[36].  

ȴɓ ɞɌɍɗɔɢɧ ʈ3 Ɏɔɐəɚ, ɣɞɚ əɑɚɍɡɚɐɔɘɧɕ 

ɚɍɦɑɘ Ɏɧɍɚɜɖɔ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɟɝɞɚɕɣɔɎɧɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɝ ɐɚɝɞɌɞɚɣəɚɕ ɝɞɑɛɑəɨɪ ɟɎɑɜɑəəɚɝɞɔ 

ɔ ɞɚɣəɚɝɞɔ ɝɚɝɞɌɎɗɫɑɞ 400 (ȶ=0,1; ɜ=0,95). Ȼɜɔ 

ɛɚəɔɒɑəɔɔ ɞɚɣəɚɝɞɔ (ȶ=0,2) ɚɍɦɑɘ Ɏɧɍɚɜɖɔ 

ɟɘɑəɨɤɔɞɝɫ ɐɚ 100 ɛɌɢɔɑəɞɚɎ.  

Ȯ ɖɌɒɐɚɕ ɔɓ 13 ɛɜɚɌəɌɗɔɓɔɜɚɎɌəəɧɡ ɝɞɌ-

ɞɑɕ (38%) ɚɍɝɗɑɐɚɎɌəɚ ɍɚɗɑɑ 100 ɛɌɢɔɑəɞɚɎ. ȾɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, ɣɟɞɨ ɍɚɗɑɑ ɛɚɗɚɎɔəɧ ɝɞɌɞɑɕ Ɏ ɌəɌ-

ɗɔɓɔɜɟɑɘɚɕ Ɏɧɍɚɜɖɑ ɚɛɔɜɌɪɞɝɫ əɌ ɐɌəəɧɑ əɑ-

ɐɚɝɞɌɞɚɣəɚɕ ɞɚɣəɚɝɞɔ.  

ȮɌɜɔɌəɞɚɘ ɜɑɤɑəɔɫ ɛɜɚɍɗɑɘɧ ɛɚɎɧɤɑ-

əɔɫ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɚɒɑɞ ɍɧɞɨ 

ɟɎɑɗɔɣɑəɔɑ ɌəɌɗɔɓɔɜɟɑɘɚɏɚ ɝɜɚɖɌ əɌɍɗɪɐɑəɔɫ 

ɐɗɫ əɌɍɚɜɌ ɍɚɗɨɤɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɛɌɢɔɑəɞɚɎ Ɏ 

ɖɌɒɐɚɘ ɖɚəɖɜɑɞəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɗɔɍɚ Ɏɧɛɚɗ-

əɑəɔɑ ɏɜɟɛɛɚɕ ɟɣɑəəɧɡ ɔɓɚɗɔɜɚɎɌəəɧɡ, ɝɌɘɚ-

ɝɞɚɫɞɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, əɚ ɛɚ ɑɐɔəɚɘɟ ɘɑ-

ɞɚɐɚɗɚɏɔɣɑɝɖɚɘɟ ɛɜɚɞɚɖɚɗɟ. Ƚɚɍɗɪɐɑəɔɑ ɑɐɔəɚ-

ɏɚ ɛɜɚɞɚɖɚɗɌ əɌɛɔɝɌəɔɫ ɝɞɌɞɑɕ ɛɚɓɎɚɗɔɞ ɝɔɝɞɑ-

ɘɌɞɔɓɔɜɚɎɌɞɨ ɛɜɚɎɚɐɔɘɧɑ Ɏ əɌɤɑɕ ɝɞɜɌəɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɔ əɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ 

Ɏɧɛɚɗəɔɞɨ ɘɑɞɌ-ɌəɌɗɔɓ ɘɑɒɐɟəɌɜɚɐəɚɏɚ ɖɌɣɑ-

ɝɞɎɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɚ ɛɚɗɟ. 

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɘɔɜɚɎɚɕ ɝɞɌɞɔɝɞɔɖɔ Ɏ 

ɝɞɜɟɖɞɟɜɑ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɜɌɖɚɘ ɛɚɐɒɑɗɟɐɚɣ-

əɚɕ ɒɑɗɑɓɧ ɛɜɑɚɍɗɌɐɌɪɞ ɘɟɒɣɔəɧ (4,9 əɌ 100 

ɞɧɝ. ɐɗɫ ɘɟɒɣɔə, 3,6 əɌ 100 ɞɧɝ. ɐɗɫ ɒɑəɥɔə) 

[37]. Ƚɚɗɔɐəɚ-ɛɝɑɎɐɚɛɌɛɔɗɗɫɜəɌɫ ɚɛɟɡɚɗɨ, 

əɌɚɍɚɜɚɞ, ɣɌɥɑ ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ ɟ ɒɑəɥɔə [38] .  

ɉɛɔɐɑɘɔɚɗɚɏɔɫ  ɖɔɝɞɚɓəɧɡ  ɚɛɟɡɚɗɑɕ ɞɌɖɒɑ ɏɚ- 

ȾɌɍɗɔɢɌ ʈ 2.  ɃɌɝɞɚɞɌ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɚɛɟɡɚɗɑɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɚɐ-

ɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. 

ʄʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʂʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ ʏʘʩʪʦʪʘ ʧʨʠʤʝʥʝʥʠʷ (%) 

ʇʕʊ ʩ 18F-ʌɼɻ 2 5,9 

ʪʨʘʥcʘʙʜʦʤʠʥʘʣʴʥʦʝ ʋɿʀ 27 79 

ʵʥʜʦʋɿʀ 19 56 

ʄʉʂʊ 30 88 

ʄʈʊ 21 61,8 

ʄʈʍʇɻ 3 8,8 

ʉʮʠʥʪʠʛʨʘʬʠʷ 5 14,7 

ʉʝʣʝʢʪʠʚʥʘʷ ʘʥʛʠʦʛʨʘʬʠʷ, ɸʉɿʂ 9 26,5 

ʕʈʍʇɻ 2 5,9 

ɺʩʝʛʦ: 34   
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Ɏɚɜɔɞ ɚ ɛɜɑɚɍɗɌɐɌəɔɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɟ 

ɒɑəɥɔə [39]. ȺɐəɌɖɚ ɐɗɫ ɚɞɐɑɗɨəɧɡ ɠɚɜɘ, Ɏ 

ɣɌɝɞəɚɝɞɔ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɕ ɛɌɛɔɗɗɫɜəɚ-

ɘɟɢɔəɚɓəɚɕ ɚɛɟɡɚɗɔ ɏɗɌɎəɚɏɚ ɛɜɚɞɚɖɌ ɛɚɐɒɑ-

ɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɡɌɜɌɖɞɑɜəɌ ɛɜɔɘɑɜəɚ ɜɌɎəɌɫ 

ɓɌɍɚɗɑɎɌɑɘɚɝɞɨ ɘɟɒɣɔə ɔ ɒɑəɥɔə, ɛɚ ɐɜɟɏɔɘ 

ɐɌəəɧɘ ɚɞɘɑɣɌɑɞɝɫ əɑɍɚɗɨɤɚɑ ɛɜɑɚɍɗɌɐɌəɔɑ 

ɘɟɒɣɔə [40, 41]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɔəɠɚɜɘɌɢɔɫ ɚ ɛɚɗɑ ɛɌɢɔ-

ɑəɞɌ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɘɚɒɑɞ əɑ ɞɚɗɨɖɚ ɛɚɘɚɣɨ 

ɛɜɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɍɦɑɘəɧɡ 

ɚɍɜɌɓɚɎɌəɔɕ ȻȲ, əɚ ɞɌɖɒɑ ɎɧɫɎɔɞɨ ɓɌɖɚəɚ-

ɘɑɜəɚɝɞɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɜɫɐɌ ɠɚɜɘ ɓɌɍɚɗɑɎɌ-

əɔɕ əɌ ɞɑɜɜɔɞɚɜɔɔ ȼɀ.   

ȮɚɓɜɌɝɞ. 

Ȱɗɫ ɜɫɐɌ ɚɛɟɡɚɗɑɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ 

ɚɞɘɑɣɌɑɞɝɫ ɝɎɫɓɨ ɝ ɎɚɓɜɌɝɞɚɘ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

ɛɌɢɔɑəɞɌ əɌ ɘɚɘɑəɞ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ ɖɔ-

ɝɞɚɓəɚɕ ɚɛɟɡɚɗɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɝɚ-

ɏɗɌɝəɚ ɐɌəəɧɘ Lei You  ɝ ɝɚɌɎɞ., əɌɡɚɐɔɞɝɫ Ɏ 

ɛɜɑɐɑɗɌɡ ɤɑɝɞɚɕ ɐɑɖɌɐɧ ɒɔɓəɔ (52.04 ɏɚɐɌ), 

ɚɐəɌɖɚ Ɏ ɢɑɗɚɘ ɖɔɝɞɚɓəɧɑ ɚɛɟɡɚɗɔ ɘɚɏɟɞ Ɏɝɞɜɑ-

ɣɌɞɨɝɫ Ɏ ɗɪɍɚɘ ɎɚɓɜɌɝɞɑ [39]. Ȯ ɣɌɝɞəɚɝɞɔ, ɐɚ-

ɝɞɌɞɚɣəɚ ɜɑɐɖɌɫ ɝɚɗɔɐəɚ-ɛɝɑɎɐɚɛɌɛɔɗɗɫɜəɌɫ 

ɚɛɟɡɚɗɨ ɣɌɥɑ ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ ɟ ɘɚɗɚɐɧɡ ɒɑə-

ɥɔə Ɏ ɎɚɓɜɌɝɞɑ 20-30 ɗɑɞ [42 - 44]. Ȯəɟɞɜɔɛɜɚ-

ɞɚɖɚɎɌɫ ɛɌɛɔɗɗɫɜəɚ-ɘɟɢɔəɚɓəɌɫ ɚɛɟɡɚɗɨ ɣɌɥɑ 

ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ ɟ ɛɚɒɔɗɧɡ ɛɌɢɔɑəɞɚɎ: ɝɜɑɐ-

əɔɕ ɎɚɓɜɌɝɞ 60-70 ɗɑɞ ɛɚ ɐɌəəɧɘ ɜɌɓəɧɡ ɌɎɞɚ-

ɜɚɎ, ɞɌɖ ɒɑ, ɖɌɖ ɔ ɝɑɜɚɓəɌɫ ɢɔɝɞɌɐɑəɚɘɌ [40, 

41, 45]. ȸɟɢɔəɚɓəɧɑ ɖɔɝɞɚɓəɧɑ ɚɛɟɡɚɗɔ əɌɔɍɚ-

ɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəɧ ɟ ɒɑəɥɔə ɓɜɑɗɚɏɚ ɎɚɓɜɌɝɞɌ 

[40]. ȾɌɖɒɑ ɚɞɘɑɣɑəɚ, ɣɞɚ ɝ ɟɎɑɗɔɣɑəɔɑɘ Ɏɚɓ-

ɜɌɝɞɌ ɜɔɝɖ ɎɧɫɎɗɑəɔɫ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɠɚɜɘɧ 

ɚɛɟɡɚɗɔ ɎɚɓɜɌɝɞɌɑɞ (p=0.025) [39].  

   ȱɝɗɔ ɚɍɜɌɞɔɞɨɝɫ ɖ əɌɤɑɕ Ɏɧɍɚɜɖɑ, ɞɚɗɨ-

ɖɚ Ɏ 25 ɚɞɚɍɜɌəəɧɡ ɝɞɌɞɨɫɡ (71,4 %) ɟɖɌɓɧɎɌ-

ɗɔɝɨ ɎɚɓɜɌɝɞəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɌəɌɗɔɓɔɜɟɑ-

ɘɧɡ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ. Ȼɜɔɣɑɘ Ɏ ɜɫɐɑ ɝɞɌɞɑɕ 

ɟɖɌɓɧɎɌɗɝɫ ɞɚɗɨɖɚ ɎɚɓɜɌɝɞəɚɕ ɔəɞɑɜɎɌɗ (ɞ.ɑ. 

ɎɚɓɜɌɝɞ ɝɌɘɚɏɚ ɘɗɌɐɤɑɏɚ ɔ ɝɌɘɚɏɚ ɝɞɌɜɤɑɏɚ 

ɛɌɢɔɑəɞɌ) ɍɑɓ ɟɖɌɓɌəɔɫ ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ɩɞɚɏɚ 

ɛɚɖɌɓɌɞɑɗɫ. ȾɌɖɔɑ ɛɌɜɌɘɑɞɜɧ əɑɎɚɓɘɚɒəɚ 

ɝɜɌɎəɔɎɌɞɨ ɘɑɒɐɟ ɝɚɍɚɕ, Ɍ ɓəɌɣɔɞ, ɔ ɐɑɗɌɞɨ ɖɌ-

ɖɔɑ-ɗɔɍɚ ɚɍɚɍɥɌɪɥɔɑ ɎɧɎɚɐɧ.  

   Ȼɜɔɘɑɜɚɘ ɛɜɌɎɔɗɨəɚɏɚ ɚɠɚɜɘɗɑəɔɫ ɘɌ-

ɞɑɜɔɌɗɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɐɑɘɚɏɜɌɠɔɣɑɝɖɔɘ 

ɛɚɖɌɓɌɞɑɗɫɘ ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ, 

ɛɜɔɎɑɐɑəəɧɡ Ɏ ɝɞɌɞɨɑ Ȭ.ȯ. ȶɜɔɏɑɜɌ ɝ ɝɚɌɎɞ. [22]. 

Ȯɝɑ ɛɌɢɔɑəɞɧ (105 ɍɚɗɨəɧɡ) ɜɌɝɛɜɑɐɑɗɑəɧ əɌ 

ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɚɓɚɗɚɏɔɔ. Ȱɗɫ ɖɌɒ-

ɐɚɕ ɏɜɟɛɛɧ ɛɜɔɎɑɐɑəɧ ɝɚɚɞəɚɤɑəɔɑ  ɘɟɒɣɔə ɔ  

ɒɑəɥɔə ɔ ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ (ɞɌɍɗ. ʈ4). 

ȶɜɚɘɑ ɩɞɚɏɚ, ɐɗɫ ɖɌɒɐɚɕ ɜɌɝɝɘɚɞɜɑəəɚɕ 

əɚɓɚɗɚɏɔɔ ɛɜɔɎɑɐɑəɌ ɖɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ, 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ, ɚɝəɚɎəɧɑ 

ɛɜɔɓəɌɖɔ, ɎɧɫɎɗɫɑɘɧɑ ɛɜɔ ȿȳȴ, ɉəɐɚȿȳȴ, 

ȸȽȶȾ ɔ ȸȼɁȻȯ. 

ȽɞɜɟɖɞɟɜɌ əɚɓɚɗɚɏɔɕ. 

ȼɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ Ɏ ȼɀ əɌ 2015 ɏɚɐ ɝɚɝɞɌ-

ɎɔɗɌ 11,8 əɌ 100 ɞɧɝ. əɌɝɑɗɑəɔɫ. ȷɑɞɌɗɨəɚɝɞɨ Ɏ 

ɞɑɣɑəɔɑ ɏɚɐɌ ɝ ɘɚɘɑəɞɌ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ ð 

67,7% [46]. Ȱɗɫ ɝɜɌɎəɑəɔɫ, ɝɜɑɐəɑɏɚɐɚɎɚɕ ɛɚɖɌ-

ɓɌɞɑɗɨ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ Ɏ ȽɄȬ əɌ 100 ɞɧɝ. əɌɝɑ-

ɗɑəɔɫ ɝɚɝɞɌɎɔɗ 12,4, (ɐɌəəɧɑ ɌɘɑɜɔɖɌəɝɖɚɏɚ 

ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɥɑɝɞɎɌ the American Cancer 

Society).  

Ȯ ɝɞɜɟɖɞɟɜɑ əɚɓɚɗɚɏɔɕ, ɜɌɝɝɘɚɞɜɑəəɧɡ Ɏ 

ɌəɌɗɔɓɔɜɟɑɘɧɡ ɝɞɌɞɨɫɡ, ɛɜɑɚɍɗɌɐɌɗɔ ɛɜɚɞɚɖɚ-

ɎɌɫ ɌɐɑəɚɖɌɜɢɔəɚɘɌ (11 ɝɞɌɞɑɕ (29,7%)) ɔ ȹɉȹ 

(11 ɝɞɌɞɑɕ (29,7%)). ȽɑɜɚɓəɌɫ ɢɔɝɞɌɐɑəɚɘɌ ɔɓɟ-

ɣɌɗɌɝɨ Ɏ 7 ɝɞɌɞɨɫɡ (18,9%), ɘɟɢɔəɚɓəɌɫ ɢɔɝɞɌ-

ɐɑəɚɘɌ ð Ɏ 6 ɝɞɌɞɨɫɡ (16,2%), ȮȻȸȺ ð  Ɏ 7 ɝɞɌ-

ɞɨɫɡ (18,9%), ȽȻȻȺ/ȽȻȻ-ɖɌɜɢɔəɚɘɌ ð Ɏ 6 ɝɞɌ-

ɞɨɫɡ(16,2%). 

ȱɝɗɔ ɚɍɜɌɞɔɞɨɝɫ ɖ ɘɔɜɚɎɚɕ ɝɞɌɞɔɝɞɔɖɑ, ɞɚ 

ɛɜɚɞɚɖɚɎɌɫ ɌɐɑəɚɖɌɜɢɔəɚɘɌ Ɏɡɚɐɔɞ Ɏ ɝɚɝɞɌɎ 

ɛɑɜɎɧɡ ɐɑɝɫɞɔ ɝɌɘɧɡ ɣɌɝɞɧɡ ɗɚɖɌɗɔɓɌɢɔɕ ɜɌɖɌ, 

Ɍ ɞɌɖɒɑ ɝɞɚɔɞ əɌ 4-ɘ ɘɑɝɞɑ ɝɜɑɐɔ ɛɜɔɣɔə ɝɘɑɜ-

ɞɔ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɍɚɗɨəɧɡ [47, 48]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɎɧɤɑəəɧɕ ɔəɞɑɜɑɝ ɖ 

ɐɔɌɏəɚɝɞɔɖɑ ɛɜɚɞɚɖɚɎɚɕ ɌɐɑəɚɖɌɜɢɔəɚɘɧ ɛɚɐ-

ɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ ȹɉȹ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑ- 

ȾɌɍɗɔɢɌ ʈ3.   ȹɑɚɍɡɚɐɔɘɧɕ ɚɍɦɑɘ Ɏɧɍɚɜɖɔ [36]. 

ɺʠʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ɾʝʣʘʝʤʘʷ ʪʦʯʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʂ=ȹ/G 

t=2,0 

p=0,95 

t=2,5 

p=0,98 

t=3,0 

p=0,99 

1. ʆʨʠʝʥʪʠʨʦʚʦʯʥʦʝ 

ʟʥʘʢʦʤʩʪʚʦ 

0,5 

0,4 

0,3 

16 

25 

44 

25 

39 

69 

36 

56 

100 

2. ʀʩʩʣʝʜʦʚʘʥʠʝ  

ʩʨʝʜʥʝʡ ʪʦʯʥʦʩʪʠ 

0,2 100 156 225 

3. ʀʩʩʣʝʜʦʚʘʥʠʝ  

ʧʦʚrhʝʥʥʦʡ ʪʦʯʥʦʩʪʠ 

0,1 400 625 900 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=You%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27877011
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ɗɑɓɧ Ɏ ɚɞɑɣɑɝɞɎɑəəɚɕ ɗɔɞɑɜɌɞɟɜɑ Ɏ ɢɑɗɚɘ ɝɚɛɚ-

ɝɞɌɎɔɘɧ ɝ ɣɌɝɞɚɞɚɕ ɩɞɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɔ ɚɞɜɌ-

ɒɑəɔɑɘ ɛɟɍɗɔɖɌɢɔɕ əɌ ɩɞɟ ɞɑɘɟ Ɏ ɘɔɜɚɎɚɕ ɗɔ-

ɞɑɜɌɞɟɜɑ. 

ȸɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ. 

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɘɔɜɚɎɚɕ ɗɔɞɑɜɌɞɟɜɧ, 

ɞɜɌəɝɌɍɐɚɘɔəɌɗɨəɚɑ ȿȳȴ ɣɌɝɞɚ ɫɎɗɫɑɞɝɫ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɘ ɔəɝɞɜɟɘɑəɞɚɘ ɛɑɜɎɚɕ ɗɔəɔɔ ɐɗɫ 

ɛɌɢɔɑəɞɚɎ ɝ ɒɑɗɞɟɡɚɕ ɔɗɔ ɍɚɗɨɪ Ɏ ɒɔɎɚɞɑ, ɛɚ-

ɝɖɚɗɨɖɟ ɩɞɚ əɑɔəɎɌɓɔɎəɧɕ ɔ ɩɖɚəɚɘɔɣɑɝɖɔ ɩɠ-

ɠɑɖɞɔɎəɧɕ ɘɑɞɚɐ [49].  

   Ⱦɔɛɔɣəɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɚɛɟɡɚɗɔ ɛɚɐɒɑ-

ɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɛɜɔ ȿȳȴ ɫɎɗɫɪɞɝɫ ɏɔɛɚɩɡɚ-

ɏɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɜɌɝɤɔɜɑəɔɑ ɏɗɌɎəɚɏɚ ɛɌə-

ɖɜɑɌɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɌ ɔ ɜɌɝɤɔɜɑəɔɑ ɚɍɥɑɏɚ 

ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɌ. Ⱦɑɘ əɑ ɘɑəɑɑ, Ɏ ɝɗɟɣɌɫɡ ɜɌɖɌ 

ɞɑɗɌ ɔɗɔ ɡɎɚɝɞɌ  ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɚɍəɌ-

ɜɟɒɑəɔɑ ɚɛɟɡɚɗɔ ɓɌɞɜɟɐəɑəɚ ɔɓ-ɓɌ ɚɞɝɟɞɝɞɎɔɫ 

ɐɔɗɌɞɌɢɔɔ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, Ɍ ɞɌɖɒɑ əɌɗɔɣɔɫ 

ɏɌɓɌ Ɏ ɒɑɗɟɐɖɑ ɔ ɛɚɛɑɜɑɣəɚɕ ɚɍɚɐɚɣəɚɕ ɖɔɤɖɑ. 

Ȯ ɩɞɚɕ ɝɔɞɟɌɢɔɔ ɛɑɜɚɜɌɗɨəɧɕ ɛɜɔɑɘ Ɏɚɐɧ ɔɗɔ 

ɐɜɟɏɔɡ ɖɚəɞɜɌɝɞəɧɡ ɎɑɥɑɝɞɎ ɘɚɒɑɞ  ɟɗɟɣɤɔɞɨ 

ɎɔɓɟɌɗɔɓɌɢɔɪ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ 

ɞɜɌəɝɌɍɐɚɘɔəɌɗɨəɚɏɚ ȿȳȴ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑ-

ɗɑɓɧ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɓɌɎɔɝɫɞ ɚɞ ɚɛɧɞɌ 

ɎɜɌɣɌ-ɐɔɌɏəɚɝɞɌ, ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɞɑɗɚ-

ɝɗɚɒɑəɔɫ ɛɌɢɔɑəɞɚɎ. Ȼɚ ɩɞɔɘ ɛɜɔɣɔəɌɘ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ȿȳȴ ɛɜɔ ɎɧɫɎɗɑəɔɔ ɜɌɖɌ ɛɚɐɒɑ-

ɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɎɌɜɨɔɜɟɑɞ Ɏ ɍɚɗɨɤɚɘ ɐɔɌɛɌ-

ɓɚəɑ ɔ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 50 ɐɚ 90% [50, 51]. Ȯ ɢɑ-

ɗɚɘ, ɞɜɌəɝɌɍɐɚɘɔəɌɗɨəɚɑ ȿȳȴ ɫɎɗɫɑɞɝɫ ɛɜɔɑɘ-

ɗɑɘɧɘ ɘɑɞɚɐɚɘ ɛɑɜɎɔɣəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ, əɚ əɑ 

ɛɚɓɎɚɗɫɑɞ ɝ ɟɎɑɜɑəəɚɝɞɨɪ ɛɚɝɞɌɎɔɞɨ ɐɔɌɏəɚɓ. 

   Ȯɚ ɘəɚɏɔɡ ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɫɡ 

ȸȽȶȾ ɚɍɧɣəɚ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ ɖɌɣɑɝɞɎɑ əɌɔɍɚɗɑɑ 

ɎɌɒəɚɏɚ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɘɑɞɚɐɌ ɚɍɝɗɑɐɚɎɌ-

əɔɫ  ɟ  ɛɌɢɔɑəɞɚɎ  ɝ  ɛɚɐɚɓɜɑəɔɑɘ   əɌ   ɚɛɟɡɚɗɨ  

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɞɌɖ ɖɌɖ ɚəɌ ɔɘɑɑɞ ɡɚ-

ɜɚɤɑɑ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ ɔ Ɏɜɑɘɑəəɚɑ ɜɌɓɜɑɤɑ-

əɔɑ ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɚɐɔɞɨ Ɏɝɑ-

ɝɞɚɜɚəəɪɪ ɚɢɑəɖɟ ɓɌɍɚɗɑɎɌəɔɫ Ɏ ɞɑɣɑəɔɑ ɚɐəɚ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ [52]. Ȯ ɣɌɝɞəɚɝɞɔ, ȸȽȶȾ ɛɚɖɌ-

ɓɌɗɌ ɝɌɘɟɪ Ɏɧɝɚɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ Ɏ ɚɢɑəɖɑ 

ɝɚɝɟɐɔɝɞɚɕ ɔəɎɌɓɔɔ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɝɌɘɧɘ ɎɌɒ-

əɧɘ ɠɌɖɞɚɜɚɘ ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɜɑɓɑɖɞɌ-

ɍɑɗɨəɚɝɞɔ ɚɛɟɡɚɗɔ [53, 54]. ȽɚɚɍɥɌɑɞɝɫ ɚ Ɏɧɝɚ-

ɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɐɗɫ 

ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɜɑɓɑɖɞɌɍɑɗɨəɚɝɞɔ ɚɛɟɡɚɗɔ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɝɚɝɞɌɎɗɫɪɥɑɕ 85%  ɔ 

82% ɝɚɚɞɎɑɞɝɞɎɑəəɚ [53]. Ƀɞɚ ɖɌɝɌɑɞɝɫ ɘɚəɔɞɚ-

ɜɔəɏɌ ɗɑɣɑəɔɫ ɛɚɝɗɑ ɡɔɘɔɚɞɑɜɌɛɔɔ ɔɗɔ ɚɛɑɜɌ-

ɢɔɔ, ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɔ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ȻɉȾ/ȶȾ 

[55]. ȺɐəɌɖɚ ɛɜɔ ȸȽȶȾ ɘɚɏɟɞ əɑ ɎɔɓɟɌɗɔɓɔɜɚ-

ɎɌɞɨɝɫ ɘɑɗɖɔɑ ɘɑɞɌɝɞɌɓɧ Ɏ ɛɑɣɑəɨ ɔɗɔ ɍɜɪɤɔ-

əɟ [54]. 

   ɉəɐɚɝɚəɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɚɞ-

ɗɔɣəɟɪ ɎɔɓɟɌɗɔɓɌɢɔɪ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ 

ɛɜɔ ɜɌɝɛɚɗɚɒɑəɔɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɐɌɞɣɔɖɌ Ɏ 

ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ ɖɔɤɖɑ. ɉəɐɚɝɚəɚɏɜɌɠɔɫ 

ɛɚɓɎɚɗɫɑɞ ɖɚəɞɜɚɗɔɜɚɎɌɞɨ ɛɟəɖɢɔɚəəɧɑ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌ ɐɗɫ ɢɔɞɚ- ɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɚəɖɚɔɏɚɗɨəɚɕ Ɍɝ-

ɛɔɜɌɢɔɚəəɚɕ ɍɔɚɛɝɔɔ (ȾȬȭ).  ɉəɐɚȿȳȴ ɝ ȾȬȭ 

ɔɘɑɑɞ ɜɫɐ ɛɜɑɔɘɟɥɑɝɞɎ ɛɑɜɑɐ ɉȼɁȻȯ ɝ ɍɜɌɤ-

ɍɔɚɛɝɔɑɕ ɍɗɌɏɚɐɌɜɫ ɍɚɗɑɑ Ɏɧɝɚɖɚɘɟ ɛɚɖɌɓɌɞɑɗɪ 

ɝɛɑɢɔɠɔɣəɚɝɞɔ ɔ ɝəɔɒɑəɔɪ ɜɔɝɖɌ ɛɚɝɞɛɜɚɢɑ-

ɐɟɜəɧɡ ɚɝɗɚɒəɑəɔɕ, ɚɝɚɍɑəəɚ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ 

ɚɍɝɞɜɟɖɞɔɎəɚɕ ɒɑɗɞɟɡɔ [56].  

 ȽɚɏɗɌɝəɚ əɑɐɌɎəɑɘɟ ɘɑɞɌ-ɌəɌɗɔɓɟ, ɚɡɎɌ-

ɞɧɎɌɪɥɑɘɟ ɛɑɜɔɚɐ ɘɑɒɐɟ 1995 ɔ 2008 ɏɚɐɌɘɔ 

(360 ɛɜɚɌəɌɗɔɓɔɜɚɎɌəəɧɡ ɝɞɌɞɑɕ), ɚɍɦɑɐɔəɑə-

əɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɩəɐɚȿ-

ȳȴ ɝ ȾȬȭ ɝɚɝɞɌɎɔɗɌ 86,8% ɔ 95,8% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɝɚɗɔɐəɚɏɚ ɚɍɜɌɓɚɎɌ-

əɔɫ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ [56]. 

 ȳɌ ɛɚɝɗɑɐəɔɑ əɑɝɖɚɗɨɖɚ ɗɑɞ ɖɌɣɑɝɞɎɚ ȸȼ-

ɔɓɚɍɜɌɒɑəɔɕ ɓəɌɣɔɞɑɗɨəɚ Ɏɚɓɜɚɝɗɚ. ȸȼȾ ɝ 

MȼɁȻȯ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɔɝɛɚɗɨɓɟɑɞɝɫ ɖɌɖ 

ɔəɝɞɜɟɘɑəɞ ɜɑɤɑəɔɫ ɝɗɚɒəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɝɗɟɣɌɑɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ [57]. ȾɌɖ ɖɌɖ ȸȼ-ɔɓɚɍɜɌɒɑəɔɫ 

ȾɌɍɗɔɢɌ ʈ 4.   ȼɌɝɛɜɑɐɑɗɑəɔɑ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ ɎɔɐɌɘɔ ɖɔɝɞɚɓəɧɡ ɚɛɟɡɚɗɑɕ (ȶȺ).  
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ɚɍɗɌɐɌɪɞ Ɏɧɝɚɖɚɕ ɖɚəɞɜɌɝɞəɚɝɞɨɪ ɘɫɏɖɔɡ ɞɖɌ-

əɑɕ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȶȾ, ȸȼȾ ɛɜɑɎɚɝɡɚɐɔɞ ȶȾ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ əɑɍɚɗɨɤɔɡ ɚɛɟɡɚɗɑɕ, ɛɜɔ ɏɔɛɑɜ-

ɞɜɚɠɔɔ ɏɚɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ ɛɜɔ 

ɚɣɌɏɚɎɚɕ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɑɑ ɛɌɜɑəɡɔɘɧ 

[58]. ȶɜɚɘɑ ɞɚɏɚ, ȸȼɁȻȯ ɎɑɝɨɘɌ ɩɠɠɑɖɞɔɎəɌ 

ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ ɖɚəɖɜɑɘɑəɞɚɎ Ɏ ȺȲȻ ɛɜɔ 

ɐɔɗɌɞɌɢɔɔ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɔɗɔ ɏɗɌɎəɚɏɚ 

ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑ-

ɗɑɓɧ [58, 59]. Fusari  c ɝɚɌɎɞ. Ɏ ɝɎɚɑɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɚɍəɌɜɟɒɔɗɔ, ɣɞɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ, ɞɚɣəɚɝɞɨ, ɛɚɗɚɒɔɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔ-

ɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɔ ɚɞɜɔɢɌɞɑɗɨəɚɑ ɛɜɑɐɝɖɌɓɌ-

ɞɑɗɨəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ȸȼɁȻȯ ɜɌɖɌ ɛɚɐɒɑɗɟɐɚɣ-

əɚɕ ɒɑɗɑɓɧ ɝɚɝɞɌɎɗɫɪɞ 100%, 88%, 98%, 97% ɔ 

100% ɝɚɚɞɎɑɞɝɞɎɑəəɚ [60]. Ⱥəɔ ɞɌɖɒɑ ɚɍəɌɜɟ-

ɒɔɗɔ, ɣɞɚ ȸȼɁȻȯ ɐɗɫ ɚɢɑəɖɔ ɜɑɓɑɖɞɌɍɑɗɨəɚɝɞɔ 

ɖɌɜɢɔəɚɘ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɚɍɗɌɐɌɑɞ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨɪ, ɝɛɑɢɔɠɔɣəɚɝɞɨɪ, ɞɚɣəɚɝɞɨɪ, 

ɛɚɗɚɒɔɞɑɗɨəɚɕ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɨɪ ɔ 

ɚɞɜɔɢɌɞɑɗɨəɚɕ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɨɪ 

88%, 100%, 90%, 100% ɔ 70% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

   ȽɚɚɍɥɌɑɘɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ ȻɉȾ ɝ 18F-ɀȰȯ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɚɍɜɌ-

ɓɚɎɌəɔɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɝɚɝɞɌɎɗɫɑɞ 

46% -71% ɔ 63%-100% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȹɔɓɖɌɫ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɝɎɫɓɌəɌ ɝɚ ɝɗɌɍɚɕ ɎɔɓɟɌɗɔɓɌ-

ɢɔɑɕ əɑɍɚɗɨɤɔɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ, Ɍ ɞɌɖɒɑ 

ɗɚɖɌɗɨəɚɕ ɔəɎɌɓɔɔ ɚɛɟɡɚɗɔ ɔɓ-ɓɌ Ɏɧɝɚɖɚɕ ɔə-

ɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɛɑɜɎɔɣəɚɕ ɚɛɟɡɚɗɔ [61]. 

   ȺɐəɌɖɚ ȻɉȾ ɝ 18F-ɀȰȯ ɍɚɗɑɑ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɌ ɛɜɔ ɘɚəɔɞɚɜɔəɏɑ ɛɚɝɗɑ ɡɔɘɔɚɗɟɣɑɎɚɕ 

ɞɑɜɌɛɔɔ ɔ ɐɗɫ ɚɞɚɍɜɌɒɑəɔɫ ɜɑɢɔɐɔɎɌ ɚɛɟɡɚɗɔ 

ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ, ɣɑɘ ȸȽȶȾ [62, 63]. 

   ȽɚɏɗɌɝəɚ ɜɑɓɟɗɨɞɌɞɌɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɚɍɜɌɓɚɎɌəɔɕ ȻȲ ɛɜɌɖɞɔ-

ɣɑɝɖɔ Ɏɚ Ɏɝɑɡ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəəɧɡ ɝɞɌɞɨɫɡ ɔɝ-

ɛɚɗɨɓɚɎɌɗɌɝɨ ȸȽȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞ-

əɧɘ ɟɝɔɗɑəɔɑɘ (ɔɝɖɗɪɣɑəɔɑ ɝɚɝɞɌɎɔɗɔ ɝɞɌɞɨɔ,  

Ɏ ɖɚɞɚɜɧɡ ɗɔɍɚ ɜɌɝɝɘɌɞɜɔɎɌɗɝɫ ɚɐɔə ɘɑɞɚɐ ɐɔ-

Ɍɏəɚɝɞɔɖɔ ð ȸȼȾ ɔɗɔ ȻɉȾ, ɗɔɍɚ ɚɢɑəɔɎɌɗɚɝɨ ɗɑ-

ɣɑəɔɑ ɍɑɓ ɟɣɑɞɌ ɘɑɞɚɐɚɎ ɔəɝɞɜɟɘɑəɞɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ). Ȯɞɚɜɧɘ ɛɚ ɣɌɝɞɚɞɑ Ɏ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɘ ɜɫɐɟ ɟɖɌɓɧɎɌɗɚɝɨ ɞɜɌəɝɌɍɐɚɘɔəɌɗɨəɚɑ 

ȿȳȴ. ɉɞɔ ɐɎɌ ɘɑɞɚɐɌ ɝɚɝɞɌɎɗɫɗɔ ɝɌɘɟɪ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɖɚɘɍɔəɌɢɔɪ, ɖɚ-

ɞɚɜɌɫ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɐɚɛɚɗəɫɗɌɝɨ ȸȼȾ.   

   Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɜɑɖɚ-

ɘɑəɐɌɢɔɫɘɔ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɪ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ 

ȬɝɝɚɢɔɌɢɔɔ ɚəɖɚɗɚɏɚɎ ȼɚɝɝɔɔ, ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚɝɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɜɔ ɛɚɐɚ-

ɓɜɑəɔɔ əɌ ɚɛɟɡɚɗɨ ɏɚɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑ-

ɗɑɓɧ, ɚɝɗɚɒəɬəəɟɪ ɝɔəɐɜɚɘɚɘ ɘɑɡɌəɔɣɑɝɖɚɕ 

ɒɑɗɞɟɡɔ ɐɚɗɒəɌɫ ɍɧɞɨ ɝɗɑɐɟɪɥɑɕ [64] (ɜɔɝ. 2 

Ɍ). 

ȻɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɚɛɟɡɚɗɨ ɏɚɗɚɎɖɔ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɍɑɓ ɝɔəɐɜɚɘɌ ɘɑɡɌəɔɣɑ-

ɝɖɚɕ ɒɑɗɞɟɡɔ (ɜɔɝ.  2 ɍ). 

ȻɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɚɛɟɡɚɗɨ ɞɑɗɌ ɔ 

ɡɎɚɝɞɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (ɜɔɝ.  2 Ɏ). 

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɓɌɜɟɍɑɒəɧɡ ɖɗɔəɔɣɑ-

ɝɖɔɡ ɜɑɖɚɘɑəɐɌɢɔɕ ȿȳȴ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɛɑɜ-

Ɏɔɣəɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɖɚɞɚɜɧɕ ɛɜɔ ɐɌɗɨəɑɕɤɑɘ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ ɛɚɔɝɖɑ ɐɚɗɒɑə ɍɧɞɨ ɐɚɛɚɗəɑə 

ɘɑɞɚɐɚɘ ɐɜɟɏɚɕ ɘɚɐɌɗɨəɚɝɞɔ [65]. ȸȽȶȾ ɝ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɔ ȸȼȾ ɝ ȸȼɁȻȯ ɚɍɑɝɛɑɣɔ-

ɎɌɪɞ əɌɔɎɧɝɤɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ Ɏ ɎɧɫɎɗɑ-

əɔɔ ɚɛɟɡɚɗɔ ɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɒɑɗɣəɧɡ ɛɟɞɑɕ, Ɍ 

ɞɌɖɒɑ ɛɚɓɎɚɗɫɪɞ ɚɢɑəɔɞɨ ɖɜɔɞɑɜɔɔ ɜɑɓɑɖɞɌ-

ɍɑɗɨəɚɝɞɔ (ɛɚ ɝɚɝɟɐɔɝɞɚɕ ɔəɎɌɓɔɔ, ɘɑɞɌɝɞɌɓɌɘ Ɏ 

ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ, ɛɑɣɑəɨ ɔ ɍɜɪɤɔəɟ). ȴɓɚ-

ɗɔɜɚɎɌəəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɉȼɁȻȯ ɔɘɑɑɞ ɓəɌɣɑ-

əɔɑ ɞɚɗɨɖɚ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɛɌɗɗɔɌɞɔɎəɚɏɚ ɩə-

ɐɚɝɖɚɛɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɐɗɫ ɜɌɓɜɑɤɑəɔɫ 

ɘɑɡɌəɔɣɑɝɖɚɕ ɒɑɗɞɟɡɔ [65 ]. 

   ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɞɑɣɑɝɞɎɑəəɧɑ Ɍɗɏɚɜɔɞ-

ɘɧ ɚɍɝɗɑɐɚɎɌəɔɫ ɝɚɛɚɝɞɌɎɔɘɧ ɝ ɓɌɜɟɍɑɒəɧɘɔ, 

ɚɐəɌɖɚ əɑ Ɏɚ Ɏɝɑɡ ɟɣɜɑɒɐɑəɔɫɡ ɔɡ ɛɜɔɐɑɜɒɔ-

ɎɌɪɞɝɫ. ȸȼȾ ɝ ȸȼɁȻȯ ɛɚɖɌ əɑ ɫɎɗɫɑɞɝɫ ɜɟɞɔə-

əɧɘ ɘɑɞɚɐɚɘ Ɏ ɐɚɛɚɗəɑəɔɑ ɖ ȸȽȶȾ ɐɗɫ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɍɜɌɓɚɎɌəɔɕ ɛɚɐɒɑ-

ɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, Ɍ ɔɝɛɚɗɨɓɟɑɞɝɫ ɖɌɖ ɌɗɨɞɑɜəɌ-

ɞɔɎɌ ȸȶȽȾ. 

ȳɌɖɗɪɣɑəɔɑ. 

  ȺɞɑɣɑɝɞɎɑəəɧɑ ɐɌəəɧɑ ɛɚ ɝɞɜɟɖɞɟɜɑ əɚ-

ɓɚɗɚɏɔɕ, Ɍ ɞɌɖɒɑ ɛɜɔɘɑəɫɑɘɧɑ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɑ Ɍɗɏɚɜɔɞɘɧ Ɏ ɢɑɗɚɘ ɝɚɛɚɝɞɌɎɔɘɧ ɝ ɐɌəəɧ-

ɘɔ, ɚɞɜɌɒɑəəɧɘɔ Ɏ ɘɔɜɚɎɚɕ ɗɔɞɑɜɌɞɟɜɑ.  

Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɘɌɝɝɔɎɌ ɞəɠɚɜɘɌɢɔɔ ɝ ɢɑ-

ɗɨɪ ɛɜɚɎɑɐɑəɔɫ Ɏ ɐɌɗɨəɑɕɤɑɘ ɘɑɞɌ-ɌəɌɗɔɓɌ 

ɚɞɑɣɑɝɞɎɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɢɑɗɑɝɚɚɍɜɌɓəɚ: 

- ɟɎɑɗɔɣɔɞɨ ɌəɌɗɔɓɔɜɟɑɘɧɕ ɝɜɚɖ əɌɍɗɪ-

ɐɑəɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɐɗɫ əɌɍɚɜɌ ɍɚɗɨɤɑɏɚ ɣɔɝɗɌ 

ɛɌɢɔɑəɞɚɎ; 

- Ɏ ɜɌɓɐɑɗɑ çȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧè ɚɞɜɌ-

ɒɌɞɨ ɔəɠɚɜɘɌɢɔɪ ɚ ɏɑəɐɑɜəɚɘ ɜɌɓɐɑɗɑəɔɔ ɛɌ-

ɢɔɑəɞɚɎ, ɣɞɚ əɑɚɍɡɚɐɔɘɚ, Ɏ ɞɚɘ ɣɔɝɗɑ, ɔ ɐɗɫ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɍɦɑɘəɧɡ ɚɍ-

ɜɌɓɚɎɌəɔɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ; 

- ɟɖɌɓɧɎɌɞɨ ɎɚɓɜɌɝɞəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɝɜɑɐəɑɏɚ ɓəɌ-

ɣɑəɔɫ ɩɞɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɐɗɫ Ɏɚɓɘɚɒəɚɝɞɔ ɛɚɝɗɑ-

ɐɟɪɥɑɏɚ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɐɌəəɧɡ; 

- ɔɝɛɚɗɨɓɚɎɌɞɨ ɚɍɥɑɛɜɔəɫɞɧɑ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔɑ ɛɌɜɌɘɑɞɜɧ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ ɌəɌɗɔɓɔɜɚɎɌɞɨ 

ɛɜɔɣɔəɧ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɔ ɗɚɒəɚɚɞɜɔɢɌ-

ɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ əɌ ɚɝəɚɎɑ ɝɚɛɚɝɞɌɎɗɑəɔɫ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɐɌəəɧɡ ɔ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ. 

   ȻɟɍɗɔɖɌɢɔɫ ɘɑɞɌ-ɌəɌɗɔɓɚɎ ɛɚ ɜɫɐɟ 

əɌɛɜɌɎɗɑəɔɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɓɌɍɚɗɑɎɌ-

əɔɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ Ɏ ɜɚɝɝɔɕɝɖɔɡ ɒɟɜ-

əɌɗɌɡ, ɢɔɞɔɜɟɑɘɧɡ Ɏ ɍɌɓɑ ɢɔɞɔɜɚɎɌəɔɫ Scopus , 

Ɍ ɞɌɖɒɑ Ɏ ɘɑɒɐɟəɌɜɚɐəɧɡ Ɍəɏɗɚɫɓɧɣəɧɡ ɒɟɜ-

əɌɗɌɡ ɍɟɐɑɞ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɛɚɎɧɤɑəɔɪ ɔə 

ɠɚɜɘɔɜɚɎɌəəɚɝɞɔ   ɘɔɜɚɎɚɕ   əɌɟɣəɚɕ  ɚɍɥɑ- 
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ɝɞɎɑəəɚɝɞɔ ɔ ɔɝɣɑɓəɚɎɑəɔɪ ɜɫɐɌ çɍɑɗɧɡ ɛɫɞɑəè 

ɝ ɐɑɘɚɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɧ ɘɔɜɌ əɌ ɘɑɒɐɟəɌ-

ɜɚɐəɧɡ əɌɟɣəɧɡ ɖɚəɏɜɑɝɝɌɡ, ɛɜɔ ɐɑɘɚəɝɞɜɌɢɔɔ 

ɝɗɌɕɐɚɎ, ɚɞɜɌɒɌɪɥɔɡ ɝɚɝɞɚɫəɔɑ ɞɚɕ ɔɗɔ ɔəɚɕ 

ɔɓɟɣɌɑɘɚɕ ɛɜɚɍɗɑɘɧ.  

ȿɜɚɎɑəɨ ɜɌɓɎɔɞɔɫ ɝɚɎɜɑɘɑəəɚɕ ɜɚɝɝɔɕ-

ɝɖɚɕ ɘɑɐɔɢɔəɧ ɔ ɘɑɐɔɢɔəɝɖɚɕ əɌɟɖɔ əɌ ɛɚɜɫ-

ɐɚɖ Ɏɧɤɑ, ɣɑɘ ɛɜɑɐɝɞɌɎɗɑəɔɑ, ɠɚɜɘɔɜɟɪɥɑɑɝɫ 

ɟ ɟɣɌɝɞəɔɖɚɎ ɓɌɝɑɐɌəɔɕ, ɖɚɞɚɜɧɑ Ɏɔɐɫɞ çɍɑɗɧɑ 

ɛɫɞəɌè ɚɞɝɟɞɝɞɎɔɫ ɔəɠɚɜɘɌɢɔɔ ɔɓ ȸɚəɏɚɗɔɔ, 

ɜɫɐɌ ɝɞɜɌə Ȭɠɜɔɖɔ ɔ ɚɍɤɔɜəɚɕ ɞɑɜɜɔɞɚɜɔɔ 

ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-
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ȼɔɝ. 2 (Fig. 2). 

ȼɔɝ. 2.  ȽɡɑɘɌ. 

ȻɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɚɛɟɡɚɗɨ ɏɚɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑ-

ɗɑɓɧ [64]. 

Fig. 2.   Scheme .   

The order of diagnostic examinations when the tumor of pancreas head is suspected  [64] .   
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he review is devoted to the radio nuclide diagnostics of inflammatory pr ocesses in 

the myocardium. The work briefly describes the main radiopharmaceuticals pr o-

posed for visualization of inflammation in cardiology, compares their sci n tigraphic 

characteristics, parameters of sensitivity and specificity. The authors discuss unsolved 

pro blems, as well as the prospects of nuclear medicine in terms of diagnosing i n flammatory 

diseases. Literature was searched using electronic bibliographic databases, such as Me d-
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ȽȺȮȼȱȸȱȹȹɇȱ ȮȺȳȸȺȲȹȺȽȾȴ ȼȬȰȴȺȹȿȶȷȴȰȹɇɁ ȸȱȾȺȰȺȮ  

ȴȽȽȷȱȰȺȮȬȹȴɋ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ ȮȺȽȻȬȷȴȾȱȷɈȹɇɁ ȻȼȺɂȱȽȽȺȮ Ȯ  

ȸȴȺȶȬȼȰȱ 

 

ȽɌɓɚəɚɎɌ Ƚ.ȴ., ȴɗɨɪɤɑəɖɚɎɌ Ɋ.ȹ., ȷɔɤɘɌəɚɎ Ɋ.ȭ. 

 
ɍɓɚɜ ɗɔɞɑɜɌɞɟɜɧ ɛɚɝɎɫɥɑə ɎɚɛɜɚɝɌɘ ɜɌɐɔɚəɟɖɗɔɐəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɘɔɚɖɌɜɐɑ. Ȯ ɜɌɍɚɞɑ ɖɜɌɞɖɚ ɚɡɌɜɌɖɞɑɜɔɓɚɎɌəɧ ɚɝ-

əɚɎəɧɑ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɧ, ɛɜɑɐɗɚɒɑəəɧɑ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɎɚɝɛɌɗɑəɔɫ 

Ɏ ɖɌɜɐɔɚɗɚɏɔɔ, ɝɜɌɎəɔɎɌɪɞɝɫ ɔɡ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ, ɛɌɜɌɘɑɞɜɧ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ. ȬɎɞɚɜɌɘɔ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ əɑɜɑɤɑəəɧɑ Ɏɚɛɜɚ-

ɝɧ, Ɍ ɞɌɖɒɑ ɛɑɜɝɛɑɖɞɔɎɧ ɫɐɑɜəɚɕ ɘɑɐɔɢɔəɧ Ɏ ɛɗɌəɑ ɐɔɌɏəɚɝɞɔɖɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɓɌɍɚɗɑɎɌəɔɕ. Ȼɚɔɝɖ ɗɔɞɑɜɌɞɟɜɧ ɍɧɗ Ɏɧɛɚɗəɑə ɝ ɛɚɘɚɥɨɪ ɩɗɑɖɞɜɚəəɧɡ ɍɔɍɗɔɚɏɜɌɠɔ-

ɣɑɝɖɔɡ ɍɌɓ ɐɌəəɧɡ ɞɌɖɔɡ ɖɌɖ Medline, PubMed , E-library . 
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yocarditis is an inflammatory lesion of 

the heart muscle, which can be 

caused by infections,  including viral nature, as 

well as autoimmune processes and the effect of 

cardiotoxic agents [1]. The diagnosis of myocard i-

tis is one of the most difficult problems in cardio l-

ogy. This is due to the objective and su bjective 

difficulties in verifying the d iagnosis in these di s-

eases [2, 3]. The clinical symptomatology of my o-

carditis is very similar to other forms of non -

coronary heart disease, and the currently accep t-

ed laboratory -instrumental criteria for its diagn o-

sis are low -specific [1, 2, 3]. It is cons idered that 

finally the diagnosis of myocarditis can be co n-

firmed only by endomyocardial biopsy [1, 2, 3, 4]. 

However, these data are depend on the site of the 

puncture, and therefore only the positive r esults 

of the EMB are really true. Taking into a ccoun t 

the invasiveness of the procedure, endom yocardial 

biopsy is usually performed only in cases of unf a-

vorable course of the disease or inefficiency of the 

therapy [5,6]. In connection with this, the risk of 

untimely recognition of myocarditis and the a p-

poin tment of ineffective treatment is great, which 

can lead to a chronic process with the likely d e-

velopment of cardiosclerosis, persistent of rhythm 

disturbances and chronic heart failure.  

Nowadays, timely and high -quality diagn o-

sis of inflammatory heart dise ases is impossible 

without the use of radiological methods that are 

highly informative, allowing to assess the anato m-

ical and pathophysiological changes in the affec t-

ed organs and tissues. Among the commonly used 

methods of cardiac visualization are ultras ound 

scanning and magnetic resonance imaging (MRI).  

Echocardiography (EchoCG) is reco m-

mended for all patients with suspicion of myoca r-

ditis and is directed, first of all, to the exclusion of 

other mo rphological and functional changes in the 

heart and its v alves. There are no specific ech o-

cardi ographic signs for myocarditis.  

It is known that when performing echoca r-

dio graphy in patients with myocarditis, a picture 

of dilated cardiomyopathy may be observed [7]. 

But most often in patients with a low -symptom or 

asymptomatic course of myocarditis, changes may 

be absent or it is possible to determine a slight 

increase in the end -systolic and end -diastolic vo l-

umes of the left ventricle.  

The MRI allows visualizing the edema of 

the interstitial space, which is proper for the i n-

flammatory process, as well as the zones of local 

compaction, thinning and hypokinesis of the my o-

cardium which are proper for fibrosis [8, 9, 10]. 

Experts from the Group on CMR Diagnosis of M y-

ocarditis in 2009 developed criteria for MR dia g-

nosis of m yocarditis ("Lake Louise" criteria), the 

accuracy of which is 80% for the detection of 

acute inflamm ation of the myocardium (Friedrich 

MG et al, 2009;) [ 9]. Unfortunately, when MRI is 

performed later than 2 weeks from the onset of 

the disease, the sen sitivity of the study is signif i-

cantly reduced [9].  

In recent years, the methods of gamma 

scintigr aphy, which can show the physiological 

and biochemical processes occurring in the o r-

gans, have been proposed for the diagnosis of m y-

ocardial i n flammation [11,  12]. This is achieved 

through the use of radiopharmaceuticals (RPH) 

which are tro pic to certain molecular structures, 

and also are able to be metabolized in certain o r-

gan [11].  

The methodology of radionuclide diagno s-

tics of heart inflammation is differin g from that 

used for inflammatory diseases of other organs.  

This is due to physiological, anatomical 

features of the heart, as well as pathophysiological 

diffe rences of cardiac inflammation [1, 13].  

For heart inflammation it is impossible to 

use "tradition al" non -specific RPH (except 67Ga), 

which accumulate in the pathological focus due to 

increased vascular permeability and increased 

blood flow [14], since the blood filling of the da m-

aged tissue is significantly lower than blood vo l-

ume of the heart ventric les.  

As it is known, all stages and forms of m y-

ocarditis are characterized by the presence of 

lymphocytic infiltration and foci of necrosis in the 

myocardium, as well as the granulation and fibr o-

sis in chronic course of the disease [1].  

In this regard, in nuclear cardiology are 

used RPH that fix in the area of cardiomyocytes 

damage  mainly due to the release of their intr a-

cellular e lements into the interstitial space. Such 

RPH i nclude:  

1. 67Ga -citrate;  

2. Radiopharmaceuticals for evaluation of 

my ocardial pe rfusion ( 99mTc-MIBI, 99mTc-

tetrofosmin, 201Tl);  

3. Radiopharmaceuticals for diagnosis of 

myocardial damage (labeled with 111In antimy o-

sin ant ibodies, 99mTc-pyrophosphate).  

Lymphocytic myocardial infiltration in m y-

ocarditis can be visualized with "tradition al" sp e-

cific RPH, which accumulate in the inflammatory 

foci due to exudation and emigration of immun o-

competent cells. The specific group of RPH i n-

cludes:  

1. Leucocytes labeled with 111In -oxine or 

99mTc -HMPAO;  

2. Fragments of monoclonal antibodies to 

gran u locytes labeled with 99mTc.  

In recent years, positron emission tomo g-

raphy with 18 fluorodeoxyglucose (FDG) combined 

with computed tomography (PET/ ȽT) has been 

increasingly used to diagnose myocardial infla m-

mation. This RPH accumulates in the inflammat o-

ry le sion due to increased glucose metabolism of 

ȸ 
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activated macrophages present in the inflammat o-

ry [15, 16].  

Next the capabilities of the above RPH in 

clinical practice and the methodology of radion u-

clide d iagnostics of the heart inflammation will be 

considered . 

The first radiopharmaceutical proposed for 

the diagnosis of inflammation in the myocardium 

was 67Ga -citrate [17, 18]. The possibility of using 

this indicator in cardiology was shown by Reeves 

W.C. With et al. [19] in 1981 on the model of my o-

card itis in r abbits.  

The accumulation of 67Ga in the inflamed 

my ocardium is explained by chemical properties 

of the gallium, which are similar to ferric iron (Fe3 

+). The 67Ga uptake occurs as a result of its pa s-

sive transmembrane diffusion and the formation 

of 67Ga co mplex with proteins that have an affin i-

ty for iron [17, 18].  

To date 67Ga in cardiology is rarely used, 

because it slowly accumulates in the inflammat o-

ry focus, has a non -optimal radiological characte r-

istics, a relatively long half -life, and its sensitivi ty 

is infer ior to modern radiopharmaceuticals [19, 

20].  

Over the past 10 years, only a few man u-

scripts concerning the visualization of myocardial 

in flammation with 67Ga have been published. In 

particular, Hung M.Y., Hung M.J., Cheng C.W. in 

2007 showed the  possibility of differential diagn o-

sis of acute myocarditis and acute myocardial i n-

farction with the use of this RPH [21]. In 2009 

Momose M et al demonstrated the possibility of 

cardiac sarcoidosis using imaging using 

SPECT/CT with 67Ga. The authors showed  a 

higher efficiency of hybrid images comparing with 

isolated use of the SPECT (sensitivity 77% vs 69%, 

specificity 79% vs 54%, accuracy 76% vs 62%) 

[22]. It should be noted that the presented studies 

were performed on a small group of patients (less 

than 15 people).  

Radiopharmaceuticals for myocardial pe r-

fusion imaging are not specific for inflammation 

and can be used to obtain additional information, 

in pa r ticular, on the severity of damage or fibrosis 

in myocarditis.  

For this purpose, 99mTc-MIBI and 201T l 

are used. The intensity of their accumulation in 

the myocardium depends on the state of coronary 

blood flow, of the integrity of membranes and the 

metabolism of cardiomyocytes [11]. Since infla m-

mation and microbial invasion lead to local necr o-

sis in the myocardium, changing of cellular hom e-

ostasis and energy metabolism, the myocarditis, 

as a rule, is accompanied by perfusion defects [23, 

24, 25, 26].  

Unfortunately, the results of SPECT o b-

tained u sing 99mTc -MIBI and 201Tl are non -

specific and do not allow to differentiate coronary 

artery di sease (CAD) with myocarditis [11]. The 

only feature of myocarditis is the less pronounced 

pathological changes on scintigraphic images [24, 

25, 26].  

However, according to Sun Y. et al. [27] the 

value of perfusion defects is closely correlated 

with the clinical and laboratory -instrumental 

manifest ations of inflammatory processes in the 

myocard ium. Similar data were obtained by De 

Winter et al in 2005 [28]. This indicates the pr o-

spects for u sing perfusion scintigraphy to pre dict 

the course of this pathology.  

Radionuclide markers for myocardium 

damage imaging were initially created for the d i-

agnosis of acute myocardial infarction. They are 

fixed in the area of damage, mainly due to intera c-

tion with chemical compounds that are formed 

and accumulate in the cardiac muscle during n e-

crosis of cardiomyocytes [29]. These same pr o-

cesses accompany the alterative stage of myoca r-

dial inflammation [30]. The most widely used 

among them are 99mTc -pyrophosphate and a n-

timyosin antibodies, labe led with 111In [31, 32, 

33,34].  

The possibility of using 99mTc-

pyrophosphate for myocardial inflammation ima g-

ing was shown in 1978 by Riba A.L. et al. on the 

model of infective endocarditis of the aortic valve 

[35]. A little later Matsumori A et al. (1980 ) per-

formed similar research on the model of viral per i-

omyocarditis [36].  

The mechanism of 99mTc -pyrophosphate 

uptake by damaged myocardium has not been fu l-

ly stu died. It is assumed that the accumulation of 

the tracer in the heart is the result of the fo r-

mation of granules of crystalline hydroxyapatite 

(calcium phosphate compound) in the mitocho n-

dria of irr eversibly damaged cardiomyocytes [29].  

Another possible mechanism of  99mTc -

pyrophosphate uptake in the cardiac muscle is 

the non -specific sorption of 99 mTc compounds by 

denatured macromolecules or enzymes, for exa m-

ple, phosphatases [29]. All these processes a c-

company other non -coronary heart diseases, for 

example, cardiomyopathy, and this reduces the 

specificity of the method in the diagnosis of i n-

flammat ion [37, 38].  

To date, 99mTc-pyrophosphate is most fr e-

quently used for cardiac amyloidosis visualiz ation 

[34, 39, 40, 41]. In particular, according to the 

multicenter study performed by Castano A. et al 

in 2016, the efficiency of the SPECT with 99mTc 

pyrop hosphate in the diagnosis of this p athology 

was: se nsitivity - 91%, specificity - 92%. It was 

found that the value of the heart/contralateral 

side coeff icient of more than 1.6 is a predictor of 

poor pro gnosis of survival in patients with cardiac 

amylo idosi s [40].  

In modern clinical practice 99mTc -

pyrophosphate for the diagnose of myocardial i n-

flammation is used rarely and in the literature of 
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the last decade there are only a few publications 

devoted to this problem. This is probably due to 

the fact that the  results of scintigraphy cannot 

affect the choice of myocarditis treatment, in 

which the leading role is assigned to the morph o-

logical and molecular -genetic studies of endomy o-

cardial samples [1, 2, 3].  

At the same time, according to our data, 

the se nsitivi ty, specificity and diagnostic accuracy 

of the SPECT with 99mTc -pyrophosphate co m-

bined with myocardial perfusion scintigraphy are 

rather high (80%, 83%, 82%, respectively) in dia g-

nostics of latent chronic myocarditis [40]. In this 

regard, for our opinion, scintigraphy with 99mTc-

pyrophosphate can be used as an additional 

method for selecting patients with suspected my o-

carditis for endomyocardial biopsy.  

The background for the creation of 111 In -

labeled antimyosin antibodies ( 111 In -AMM) were 

the low ability o f the latter to cross -link with a 

similar skeletal muscle protein, and the fact that 

"cardiac" myosin enters the interstitial space and 

becomes available for the "antigen -antibody" rea c-

tion only in damaged cardiomyocytes [29, 43].  

Scintigraphic diagnosis o f myocarditis with 
111 In -AMM ("Myoscint"), has high sensitivity va lues 

(83%), but low specificity (53%) [29, 43]. This sit u-

ation is due to the ability of this RPH to accum u-

late in the cardiac muscle in other noncoronoge n-

ic myocardial diseases accompanied b y an alter a-

tion, for example, in the case of cardiomyop athy 

[31, 44].  

Intensity of myocardial accumulation of 
111 In -AMM has, according to Martin R. et al. [44], 

the inverse correlation dependence with the dur a-

tion of myocarditis. This is explained by the fact 

that in the acute stage of the disease the damage 

of cardiomyocytes is expressed to the greatest e x-

tent. Further, the level of alteration decreases, 

causing a decrease in accumulation of the indic a-

tor [44].  

Nowadays, despite the high diagnostic eff i-

cacy the 111 In -AMM practically are not used, since 
111 In has a non -optimal radiological characteri s-

tics, a relatively long half -life, and inferior to mo d-

ern r adiopharmaceuticals sensitivity [11].  

The possibility of using labeled leukocytes for the 

diagnosis of myocardial inflammation was first 

shown by Weiss E.S. in 1977 [45] on the example 

of the accumulation of 111 In -leukocytes in the area 

of myocardial infarction.  

Later Riba A.L. et al. in 1978 [46] in this 

way tried to visualize the experimental infective  

endocarditis of the aortic valve, but get negative 

results.  

Single clinical studies of 111 In -leukocytes 

were performed in the late 80's and early 90's. So, 

Oates E in 1988 [47] and Cerqueira M.D. in 1989 

[48] diagnosed abscesses of the aortic valve in p a-

t ients with infective endocarditis. Barst U. et al. in 

1993 [49] get a positive correlation between the 

activity of the disease and the intensity of acc u-

mulation of s labeled with 99mTc or 111 In leuk o-

cytes.  

In clinical practice, for leukocytes labelling 

the  99mTc preparations are preferable, since they 

have optimal radiation characteristics. The met h-

od of "labeled leukocytes" is widely used to detect 

inflammatory foci of any localization, except the 

pathology of the spleen [50, 51].  

In nuclear cardiology, le ukocytes labeled 

with 99mTc -HMPAO are used primarily for visual i-

zation of infective endocarditis [52] and infectious -

inflammatory complications after implantation of 

pacemakers [53]. Publications on the diagnosis of 

myocarditis using this method are single . 

Thus, M.V. Deryugin and S.A. Boytsov [54] 

in 2005 compared the results of complex radiois o-

tope diagnosis of myocarditis, including scintigr a-

phy with leucocytes labeled with 99mTc-HMPAO, 

and evaluation of myocardial perfusion at rest 

with data from instru mental and clinical studies. 

They showed high specificity and sensitivity of the 

radionuclide method. At the same time, the a u-

thors noted "some discrepancy" between the r e-

sults of scintigraphy and endomyocardial biopsy 

[54, 55].  

We also studied the efficac y of SPECT with 
99mTc-HMPAO -leukocytes in the diagnosis of 

chronic myocarditis and compared scintigraphy 

with histological examination of the myocardium. 

Based on the results of this work, the sensitivity, 

specificity and diagnostic accuracy of the method 

were 62%, 92%, 85%, respectively [12, 56, 57, 58, 

59].  

Despite the rather high diagnostic value, 

the method of "labeled leukocytes" has a number 

of significant drawbacks, coupled with technical 

di fficulties in its implementation. In this regard, 

since the introduction of scintigraphy with "l a-

beled leukocytes" into clinical practice, the r e-

searchers began developing RPH for the labeling of 

leukocytes in vivo. Advances in the development of 

modern biochemical and radiopharmaceutical 

technologies have made it possible to solve this 

problem, and radionuclide indicators which are 

able to bind specifically with the receptors of i m-

munocompetent cells migrating to the inflamm a-

tory region, have been synthesized. Thus, at pr e-

sent, the production of diagnostic kits "Le uko S-

canÈ" for the technetium-99m generators, which 

are fragments of antibodies to granulocytes (Fab '), 

has been established. The mechanism of accum u-

lation of 99mTc -Fab' in the pathological focus is 

mainly due to their interaction with surface rece p-

tors of  granulocytes and non -specific diffusion i n-

to the lesion due to increased vascular permeabi l-

ity [60].  

This indicator is widely used for imaging 

the i n flammation of soft tissues [61, 62, 63, 64]. 
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In n uclear cardiology, an attempt was previously 

made to use LeukoScanÈ for the diagnosis of en-

docard itis [65, 66]. So, the scintigraphic studies 

performed by Grats M.D. et al. in 2000 [65], 

showed a high diagnostic accuracy of the method 

for visualization of inflammation in the endoca r-

dium. However, in the literatu re of the last de c-

ade, works devoted to this problem are presented 

only by si ngle descriptions of clinical cases [67].  

There are also separate publications in which the 

possibility of using immunoscintigraphy for the 

diagnosis of myocarditis has been prese nted [68, 

69]. These studies were performed on a small 

group of patients, and scintigrams were not co m-

bined with the anatomical contours of the heart.  

Particular attention in the framework d e-

serves the positron emission computed tomogr a-

phy (PET) with 18F -fluorodeoxyglucose (18FDG), 

which is one of the most sensitive methods of vi s-

ualization of inflammatory foci [70, 71]. This 

method has several advantages over SPECT i n-

cluding reducing the duration of the study a hig h-

er spatial resol u tion, the possibility of  performing 

quantitative analysis and providing information on 

the state of the organs and tissues [70, 71]. The 

method is based on visualization of the accumul a-

tion of the 18FDG in glycolytically active cells, i n-

cluding ne utrophils, monocytes and macropha ges. 

In addition, microvascular damage, damage to 

cardiomyocytes, and changes in fatty acid m e-

tab olism are the causes of increased glucose m e-

tabolism in the inflamed myocardium [72, 73].  

To date, this method has been successfully 

used to diagnose sarcoidos is, amyloidosis, and 

cardiovascular implantable electronic device infe c-

tion [72, 73, 74].  

Publications concerning the possibility of 

myoca rditis imaging using PET with 18FDG are 

limited.  

So, a clinical example, when an acute i n-

flammat ory myocarditis was de tected using hybrid 

18FDG/MRI in Epstein Barr virus infection, was 

presented. In patient with LV systolic dysfunction, 

pericardial effusion according to ECHO -CG data, 

and heterogeneously increased accumulation of 

18FDG in LV myocardium were found. The pre s-

ence of active myocarditis was confirmed by hist o-

logical examination of fragments of endomyoca r-

dium [75].  

Tung R et al, when using PET with 18FDG, 

visua lized foci of increased accumulation of RPH 

in 50 out of 103 examined patients with idiopathic 

cardiomyo pathy and ventricular arrhythmias. 

Among them, endomyocardial biopsy was pe r-

formed in 10 patients, according to which my o-

carditis was ver ified in 9 (90%) patients [76].  

In 2016, Nensa F et al compared MRI data 

and 18FDG -PET studies in 65 patients with su s-

pected myocarditis [77]. The authors found good 

consistency between the results of these methods. 

The sensitivity, specificity and diagnostic accuracy 

of PET in relation to MRI were 74% and 97%, r e-

spectively.  

In the Ozawa K et al 2013 study, the co n-

sistency  of 18FDG -PET and endomyocardial bio p-

sy results was demonstrated in terms of detection 

of the a ctive inflammatory process of the posterior 

wall of the left ventricle in patients with clinical 

signs of active acute myocarditis [78]. The authors 

also found t hat the method is most informative 

within 14 days from the onset of the manifestation 

of the disease.  

Discussing the use of 18FDG -PET for the 

diagn osis of myocardial inflammation, it should be 

noted that the heart normally has a high glucose 

meta bolism and  for a qualitative visualization of 

the cardiac inflammation, a preliminary prepar a-

tion of the patient is required, aimed at reducing 

the physiological accumulation of 18FDG in the 

my ocardium. This can be achieved by switching 

cardiomyocytes to the metabol ism of free fatty a c-

ids (using fasting, a high -lipid diet), or by blocking 

the transport of glucose to cardiomyocytes (use of 

calcium channel blockers). Given this feature, the 

diagnosis of inflammation requires the use of sp e-

cial protocols and patient com pliance with a sp e-

cial low -carbohydrate diet [73, 78].  

Despite the fact that PET with 18FDG has 

high sensitivity in the diagnosis of inflammation, a 

number of authors have noted a rather low spec i-

ficity of the method [79, 80, 81]. In a study of 

Rouzet F. e t al. a comparison of PET -CT with 

18FDG and SPECT -CT with 99mTc-HMPAO -

labeled autoleukocytes for diagnoses of endocard i-

tis was performed, and it was shown that the 

scintigraphy study had a significantly higher d i-

agnostic efficiency compared to PET [82 ].  

To solve this problem, the use of in vitro 

labeled 18FDG autologous leukocytes was su g-

gested. This technique is successfully used to vi s-

ualize the i n flammation of various localizations 

and has high specificity - from 85% to 96% a c-

cording to diffe rent author s [82, 83, 84]. At the 

same time, labe ling of leukocytes in vitro, as was 

mentioned above, involves certain difficulties [50, 

51].  

To date, the search and synthesis of new 

radiopharmaceuticals for the diagnosis of myoca r-

ditis are continued, but publication s concerning 

this subject are limited.  

The research group of Lee S.P. et al su g-

gested that a new 68Ga-NOTA-MSA PET tracer 

which has the affinity with macrophage and orig i-

nally designed for visualization of the lymph 

nodes, could be used to detect inflammat ory infi l-

trates in the my ocardium [85]. In this study the 

authors used a model of myocarditis in mice, 

while the presence of inflammation was verified at 

the end of the PET scan by histological, immun o-

histochemical and immunofluorocene methods. 
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Images of t he mice hearts with and without my o-

carditis were compared, and the reliability of di f-

ferences in the i n tensity of accumulation of 68Ga -

NOTA-MSA in the myocardium was found to be 

0.32 (0.31 ~ 0.33 SUV) vs 1.02 (0.86 ~ 1.06 SUV) 

p = 0.010. These results demo nstrated the pr o-

spects of using this PET -tracer for the visualiz a-

tion of inflammatory infiltrates in the myocard i-

um.  

Benali K et al in 2014 used a new radi o-

pharm aceutical 99mTc-annexin A5 -128, which is a 

deri vative of human annexin and has an affinity 

for the apoptosis marker - phosphatidylserine, to 

detect experimental autoimmune myocarditis [86]. 

The results showed high diagnostic sensitivity of 

new RPH.  

Researchers Taki J et al [87] suggested 

that a PET with 11C -methionine, which is su c-

cessfully used in oncology [88], can be used to d i-

agnose cardiac inflammation and, in addition, can 

accumulate in areas of the infarcted myocardium 

[89]. The likely mechanism for the accumulation 

of this radi opharmaceutical in necrotic areas of 

the myocard ium is the affinit y to the initial stages 

of reparation and angiogenesis [87], which also 

occurs with i n flammatory damage.  

Later Maya Y et al [90] sequentially intr a-

venously injected 11C -methionine and 18 FDG to 

rats with an autoimmune myocarditis model and 

compared the res ulting images. It was shown that 

the arears of increased f 11C -methionine and 

18FDG uptake in the heart coincide. The authors 

concluded that 11C -methionine is a promising 

marker of myoca rdial inflammation.  

Thus, the methods of scintigraphic dia g-

nostics of myocarditis presented in this review 

have variable diagnostic efficiency, which makes 

their interpr etation necessary only in combination 

with the r esults of general clinical examination.  

Despite the large number of potential radiotracers 

for visual ization  of cardiac inflammation, studies 

devoted to this problem are limited. This is prob a-

bly due to the relatively low resolution of radion u-

clide techniques and the inability to visualize 

small infiltrates. At the same time, this lack of 

scintigraphy is largely  overcome by using hybrid 

techniques (SPECT/CT, PET/CT), which allows to 

accurately determine the location of pathological 

foci and to obtain additional radialogical criteria 

for the i n flammatory process. Many researchers 

emphasize that the best prospects within the di s-

cussed problem has the PET -MRI, which, howe v-

er, is not yet widely used in clinical practice.  

It should also be emphasized that scinti g-

raphy as an isolated method of examination can 

not affect the tactics of myocarditis treatment, 

which i nclud es mainly correction of heart failure 

or heart rhythm disturbances. Specific therapy is 

based on the use of glucocorticoids in a limited 

contingent of patients [1, 3, 4] and antiviral ther a-

py prescribed in case of a persistence of viral i n-

fection in endomi ocardial specimens obtained 

from endom yocardial biopsy [1, 3, 4]. However, in 

our opinion, radioisotope methods of investigation 

can be used to obtain additional reasons for pe r-

forming an i nvasive diagnostic procedure, as well 

as for mon itoring the disease . In addition, rapid 

progress in the development of molecular biology 

and radiopharmaceuticals contributes to the cre a-

tion of newer and more advanced RPHs and leaves 

no doubt that the problem of scintigraphic dia g-

nosis of myocardial inflammation can be sol ved 

soon.
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IMAGING EVALUATION OF NECK MASSES 

 

Professor Sarita Magu    
 

hich methods are applicable in neck masses  diagnostics? What are the an a-

tomical and radiology features of different  neck masses? What are the a d-

vantages and disa dvantages of X -rays and MSCT ? What are the a dvantages of 

US and MR diagnostics? Current master class gives the a nswer to these and 

other questions.   

 

Keywords: X-rays, US, MSCT, MRI,  neck masses . 

 

 

ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȺȭȼȬȳȺȮȬȹȴȵ Ʉȱȴ 

 

Ȼɜɚɠɑɝɝɚɜ CɌɜɔɞɌ ȸɌɏɟ 

 
Ɍɖɔɑ ɘɑɞɚɐɧ ɛɜɔɘɑəɫɪɞɝɫ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɚɍɜɌɓɚɎɌəɔɕ ɤɑɔ? ȶɌɖɔɑ ɝɟɥɑ-

ɝɞɎɟɪɞ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɜɌɓɗɔɣəɧɡ ɚɍɜɌɓɚ-

ɎɌəɔɕ ɤɑɔ? Ȯ ɣɑɘ ɛɜɑɔɘɟɥɑɝɞɎɚ ɔ əɑɐɚɝɞɌɞɖɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ ȸȽȶȾ? Ȯ 

ɣɑɘ ɓɌɖɗɪɣɌɑɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɌ ȿȳȴ ɔ ȸȼ-ɐɔɌɏəɚɝɞɔɖɔ? ȹɌ ɩɞɔ ɔ ɐɜɟɏɔɑ Ɏɚɛɜɚɝɧ ɐɌɑɞ 

ɚɞɎɑɞ ɩɞɚɞ ɘɌɝɞɑɜ-ɖɗɌɝɝ.  

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ȿȳȴ, ȸȽȶȾ, ȸȼȾ, ɚɍɜɌɓɚɎɌəɔɫ ɤɑɔ.   

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 

W 

ȶ 
 

ȸɑɐɔɢɔəɝɖɔɕ ɔə-

ɝɞɔɞɟɞ ɛɚɝɗɑɐɔɛɗɚɔ-

əɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ 

çɄɌɜɘɌè. 

ȼɚɡɞɌɖ, ȴəɐɔɫ. 

ȸȬȽȾȱȼ-ȶȷȬȽȽ 

Sharma Postgraduate 

Institute of Medical 

Sciences. 

Rohtak (Haryana), 

India.  
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ȸɌɝɞɑɜ-ɖɗɌɝɝ.    IMAGING EVALUATION OF NECK MASSES 

Ȱɗɫ ɓɌɛɟɝɖɌ ɛɜɑɓɑəɞɌɢɔɔ əɌɒɘɔɞɑ əɌ ɗɪɍɚɑ ɘɑɝɞɚ Ɏ ɚɍɗɌɝɞɔ ɛɜɑɓɑəɞɌɢɔɔ, ɣɞɚɍɧ ɚəɌ ɓɌɏɜɟɓɔɗɌɝɨ (ɑɝɗɔ Ȯɧ ɛɜɚ-

ɝɘɌɞɜɔɎɌɑɞɑ ɒɟɜəɌɗ Ɏ ɚɖəɑ ɍɜɌɟɓɑɜɌ, ɞɚ ɎəɌɣɌɗɑ ɝɚɡɜɌəɔɞɑ ɒɟɜəɌɗ ɖ ɝɑɍɑ əɌ ɖɚɘɛɨɪɞɑɜ ɔ ɚɞɖɜɚɕɞɑ ɑɏɚ ɝ ɗɚ-

ɖɌɗɨəɚɏɚ ɐɔɝɖɌ, ɔəɌɣɑ ɛɜɑɓɑəɞɌɢɔɫ əɑ ɛɚɕɐɑɞ). 

1) ȴɝɛɚɗɨɓɟɕɞɑ ɖəɚɛɖɔ ɎɗɑɎɚ ɔ ɎɛɜɌɎɚ Ɏ ɗɑɎɚɘ əɔɒəɑɘ ɟɏɗɟ ɝɞɜɌəɔɢɧ ɐɗɫ ɛɑɜɑɘɑɥɑəɔɫ ɛɚ ɝɗɌɕɐɌɘ. 

2) ȶɌɒɐɌɫ ɛɜɑɓɑəɞɌɢɔɫ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɞɑɖɝɞɚɎɧɘ ɔɗɔ ɓɎɟɖɚɎɧɘ ɖɚɘɘɑəɞɌɜɔɑɘ ɌɎɞɚɜɌ. Ȯɖɗɪɣɔɞɑ Ɏ Ɏɑɜɡəɑɘ ɗɑɎɚɘ 

ɟɏɗɟ ɞɜɑɞɨɪ ɎɖɗɌɐɖɟ ð ȳȬȸȱȾȶȴ. Ƚɗɑɐɔɞɑ ɓɌ ɞɑɖɝɞɚɘ ɌɎɞɚɜɌ ɛɜɔ ɛɑɜɑɖɗɪɣɑəɔɔ ɛɜɑɓɑəɞɌɢɔɔ əɌ əɚɎɧɕ ɝɗɌɕɐ. ȱɝɗɔ 

ɛɜɑɓɑəɞɌɢɔɫ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɓɎɟɖɚɘ, ɞɚ ɚɞɜɑɏɟɗɔɜɟɕɞɑ ɟɜɚɎɑəɨ ɓɎɟɖɌ, əɌɒɌɎ əɌ ɔɖɚəɖɟ ɐɔəɌɘɔɖɌ. 

3) Ƀɞɚɍɧ Ɏɖɗɪɣɔɞɨ ɛɚɗəɚɩɖɜɌəəɧɕ ɛɜɚɝɘɚɞɜ ɛɜɑɓɑəɞɌɢɔɔ ɐɚɝɞɌɞɚɣəɚ əɌɒɌɞɨ ɗɑɎɚɕ ɖəɚɛɖɚɕ ɘɧɤɔ əɌ ɛɜɌɎɟɪ əɔɒ-

əɪɪ ɖɗɌɎɔɤɟ ɛɑɜɑɡɚɐɌ Ɏ ɛɚɗəɚɩɖɜɌəəɧɕ ɜɑɒɔɘ. 

ȱɝɗɔ ɟ ȮɌɝ əɑ ɚɞɚɍɜɌɒɌɑɞɝɫ ɘɌɝɞɑɜ-ɖɗɌɝɝ ð ɟɝɞɌəɚɎɔɞɑ Adobe Flash Player: 

http://get.adobe.com/ru/flashplayer/  

 

 

 

ȮəɔɘɌəɔɑ! ȻɜɑɓɑəɞɌɢɔɫ ɓɌɥɔɥɑəɌ ɌɎɞɚɜɝɖɔɘɔ ɛɜɌɎɌɘɔ. Ȼɚɗəɚɑ ɔɗɔ ɣɌɝɞɔɣəɚɑ ɖɚɛɔɜɚɎɌəɔɑ ɘɌɞɑɜɔɌɗɌ ɓɌɛɜɑ-

ɥɑəɚ, ɍɑɓ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɝɚɏɗɌɝɔɫ ɌɎɞɚɜɚɎ. 

 

Ȱɗɫ ɛɜɚɝɘɚɞɜɌ ɘɌɝɞɑɜ-ɖɗɌɝɝɌ ɛɑɜɑɕɐɔɞɑ əɌ ɝɌɕɞ: 

https :// rejr.ru/ twenty -five _nomer / master -class  
































































































































































