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Ȱɚɜɚɏɔɑ ɖɚɗɗɑɏɔ, ɐɜɟɓɨɫ!  

 

Ȯɧ ɣɔɞɌɑɞɑ ɛɑɜɎɧɕ əɚɘɑɜ əɌɤɑɏɚ ɒɟɜəɌɗɌ Ɏ 2019 ɏɚɐɟ. 

Ȯ əɚɘɑɜɑ Ɏɧ əɌɕɐɑɞɑ 17 ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɑɕ, ɣɑɞɧɜɑ əɌɟɣ-

əɧɡ ɚɍɓɚɜɌ ɔ 10 əɌɍɗɪɐɑəɔɕ ɔɓ ɛɜɌɖɞɔɖɔ ɛɚ ɜɌɓəɧɘ əɌɛɜɌɎɗɑəɔɫɘ 

ɗɟɣɑɎɚɔ↑ ɐɔɌɏəɚɝɞɔɖɔ. ȶɌɖ Ɏɔɐɔɞɑ, ɓəɌɣɔɞɑɗɨəɚ ɜɌɝɤɔɜɔɗɌɝɨ ɏɑɚ-

ɏɜɌɠɔɫ ɛɟɍɗɔɖɌɢɔɕ ɔ ɝɞɌɗɚ ɍɚɗɨɤɑ ɛɚɝɞɟɛɌɞɨ ɝɞɌɞɑɕ əɌ Ɍəɏɗɔɕɝɖɚɘ 

ɫɓɧɖɑ.  

ȸɧ ɌɖɞɔɎəɚ ɔɝɛɚɗɨɓɟɑɘ ɝɔɝɞɑɘɟ ɌəɞɔɛɗɌɏɔɌɞ ɐɗɫ ɌəɌɗɔɓɌ 

ɛɚɝɞɟɛɌɪɥɔɡ ɜɌɍɚɞ. Ⱦɜɔ ɝɞɌɞɨɔ ɍɧɗɔ ɎɚɓɎɜɌɥɑəɧ ɌɎɞɚɜɌɘ ɐɗɫ ɐɚ-

ɜɌɍɚɞɖɔ. Ɂɚɣɟ Ɏɝɑɘ əɌɛɚɘəɔɞɨ, ɣɞɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɍɚɗɨɤɔɡ ɜɌɓɐɑ-

ɗɚɎ ɞɑɖɝɞɌ ɍɑɓ ɝɝɧɗɚɖ ɔɓ ɝɎɚɔɡ ɒɑ ɛɜɚɤɗɧɡ ɜɌɍɚɞ əɑ ɛɜɚɡɚɐɫɞ ɛɜɚ-

Ɏɑɜɖɟ ɔ ɚɞɛɜɌɎɗɫɪɞɝɫ ɌɎɞɚɜɌɘ.  ɋ ɛɜɚɤɟ ɌɎɞɚɜɚɎ ɚɍɜɌɞɔɞɨ əɌ ɩɞɚ 

ɎəɔɘɌəɔɑ ɔ ɍɟɐɟ ɍɗɌɏɚɐɌɜɑə Ɏɝɑɘ ɓɌ ɣɑɞɖɚɝɞɨ!  

Ȯɝɑ ɘɌɞɑɜɔɌɗɧ, ɖɌɖ ɔ ɛɜɑɒɐɑ, ɛɜɚɡɚɐɫɞ ɐɎɚɕəɚɑ ɝɗɑɛɚɑ ɜɑ-

ɢɑəɓɔɜɚɎɌəɔɑ ɔ ɩɞɚ ɐɌɑɞ ɝɎɚɔ ɛɗɚɐɧ ð Ɏɝɑ ɛɟɍɗɔɖɟɑɘɧɑ ɘɌɞɑɜɔɌɗɧ 

əɑɔɓɘɑəəɚ Ɏɧɝɚɖɚɏɚ əɌɟɣəɚɏɚ ɖɌɣɑɝɞɎɌ. 

ɋ ɜɌɐ ɎɌɘ ɝɚɚɍɥɔɞɨ, ɣɞɚ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ 2017 ɏɚɐɌ (ɛɚɝɗɑɐ-

əɔɕ ɚɛɟɍɗɔɖɚɎɌəəɧɕ ɚɠɔɢɔɌɗɨəɧɕ ɜɑɕɞɔəɏ) əɌɤ ɒɟɜəɌɗ ɔɘɑɑɞ ɔɘ-

ɛɌɖɞ-ɠɌɖɞɚɜ ȼȴȹɂ 0,475.  ɉɞɚ ɝɌɘɧɕ Ɏɧɝɚɖɔɕ ɜɑɕɞɔəɏ ɐɗɫ ɒɟɜəɌ-

ɗɚɎ əɌɤɑɏɚ ɛɜɚɠɔɗɫ. 

ȿɎɑɜɑə, ɣɞɚ Ɏɘɑɝɞɑ ɝ əɌɤɔɘɔ ɌɎɞɚɜɌɘɔ ɔ ɘəɚɏɚɣɔɝɗɑəəɧɘɔ 

ɣɔɞɌɞɑɗɫɘɔ, ɘɧ ɛɚɕɐɑɘ ɐɌɗɨɤɑ ɔ ɝɘɚɒɑɘ əɌɜɌɥɔɎɌɞɨ əɌɤɔ ɟɝɛɑɡɔ. 

ȸɧ ɒɐɑɘ ɎɌɤɔ ɓɌɘɑɣɌəɔɫ ɔ ɛɜɑɐɗɚɒɑəɔɫ. 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȹȺȼȸȬȷɈȹȬɋ ȸȽȶȾ-  ȴ ɀȸȽȶȾ-ȬȹȬȾȺȸȴɋ ȽȷȿɁȺȮȺȵ Ⱦȼȿȭɇ 

 

ȭɚɐɜɚɎɌ ȴ.Ȯ., ȺɗɝɟɠɨɑɎɌ Ȭ.Ȯ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ əɚɜɘɌɗɨəɟɪ ȸȽȶȾ- ɔ ɠȸȽȶȾ-ɌəɌɞɚɘɔɪ ɝɗɟɡɚɎɚɕ 

ɞɜɟɍɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȭɧɗɚ ɔɝɝɗɑɐɚɎɌəɚ 15 ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ (30 ɝɗɟ-

ɡɚɎɧɡ ɞɜɟɍ). Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 32,4Ñ1,14 ɏɚɐɌ. Ȯɝɑɘ ɐɚɍɜɚɎɚɗɨɢɌɘ 

ɛɜɚɎɑɗɔ ȸȽȶȾ ɔ ɠɟəɖɢɔɚəɌɗɨəɟɪ ȸȽȶȾ. ȸȽȶȾ ɛɜɚɎɚɐɔɗɔ Ɏ ɝɛɔɜɌɗɨəɚɘ ɜɑɒɔɘɑ ɛɚ 

ɛɜɚɏɜɌɘɘɑ ɖɚɝɞəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5-0,625 ɘɘ. ɠȸȽȶȾ ɛɜɚɎɚɐɔɗɔ Ɏ 

ɐɔəɌɘɔɣɑɝɖɚɘ ɜɑɒɔɘɑ ɛɚ ɛɜɚɏɜɌɘɘɑ ɘɫɏɖɚɞɖɌəəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 

0,5 ɘɘ. ȭɧɗɔ ɛɜɔɘɑəɑəɧ ɜɌɝɣɑɞɧ ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ɛɚɖɌɓɌɞɑɗɑɕ ɛɚ ɏɜɟɛɛɑ ɔ ɔɡ ɝɞɌə-

ɐɌɜɞəɧɡ ɚɞɖɗɚəɑəɔɕ, ɝɜɌɎəɑəɔɑ ɝɜɑɐəɔɡ Ɏɑɗɔɣɔə. 

ȼɑɓɟɗɨɞɌɞɧ.  ȶɚɝɞəɟɪ ɣɌɝɞɨ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚ-

ɑɖɢɔɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȽȶȾ. Ȼɚɗɟɣɑəɧ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɤɔɜɔəɧ ɖɚɝɞəɚɕ ɣɌɝɞɔ ɛɑ-

ɜɑɐ ɛɑɜɑɤɑɕɖɚɘ  ɔ əɌ ɟɜɚɎəɑ ɘɑɝɞɌ ɛɜɔɖɜɑɛɗɑəɔɫ ɘɧɤɢɧ, əɌɛɜɫɏɌɪɥɑɕ ɍɌɜɌɍɌəəɟɪ 

ɛɑɜɑɛɚəɖɟ, ɖɚɞɚɜɧɑ ɝɚɝɞɌɎɔɗɔ 1,1Ñ0,21 ɘɘ ɔ 3,82Ñ0,4 ɘɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȾɌɖɒɑ ɛɚɗɟ-

ɣɔɗɔ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɞɚɗɥɔəɧ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɖɚɝɞəɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ, ɖɚ-

ɞɚɜɌɫ ɝɚɝɞɌɎɔɗɌ 1,1Ñ0,15 ɘɘ. ɁɜɫɥɑɎɟɪ ɣɌɝɞɨ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ Ɏɔ-

ɓɟɌɗɔɓɔɜɚɎɌɗɔ Ɏ ɌɖɝɔɌɗɨəɚɕ ɔ ɖɚɝɚɕ ɛɜɚɑɖɢɔɫɡ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɠȸȽȶȾ ɝ ɛɚɘɚɥɨɪ 

ɛɜɚɍɧ ȮɌɗɨɝɌɗɨɎɧ. Ȼɚɗɟɣɑəɧ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɛɚɐɎɔɒəɚɝɞɔ ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ 

ɞɜɟɍɧ: ɝɜɑɐəɫɫ ɌɘɛɗɔɞɟɐɌ ɛɚɐɎɔɒəɚɝɞɔ ɛɜɚɝɎɑɞɌ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɤɑɕɖɌ ɝɚɝɞɌɎɔɗɌ 

2,02Ñ0,12 ɘɘ, ɝɜɑɐəɫɫ ɌɘɛɗɔɞɟɐɌ ɛɚɐɎɔɒəɚɝɞɔ ɛɜɚɝɎɑɞɌ Ɏ ɚɍɗɌɝɞɔ ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ 

3,31Ñ0,35 ɘɘ, ɝɜɑɐəɫɫ ɌɘɛɗɔɞɟɐɌ ɛɚɐɎɔɒəɚɝɞɔ ɛɜɚɝɎɑɞɌ Ɏ ɚɍɗɌɝɞɔ ɏɗɚɞɚɣəɚɏɚ ɟɝɞɨɫ 

7,94Ñ0,55 ɘɘ. 

ȮɧɎɚɐɧ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɐɗɫ ɐɑɞɌɗɨəɚɕ ɚɢɑəɖɔ ɝɚɝɞɚɫ-

əɔɫ ɖɌɒɐɚɕ ɖɚəɖɜɑɞəɚɕ ɝɞɜɟɖɞɟɜɧ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ. 

 

 ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȸȽȶȾ, ɠȸȽȶȾ, ɝɗɟɡɚɎɌɫ ɞɜɟɍɌ. 
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NORMAL MSCT- AND FMSCT-ANATOMY OF EUSTACHIAN TUBE 

 

Bodrova I.V., Olsufjeva A.V.   
 

urpose.  To estimate the normal MSCT - and f MSCT -anatomy of the eustachian 

tube.  

Materials and methods.  15 healthy volunteers (30 eustachian tubes) were exa m-

ined. Average age was 32.4 Ñ 1.14 years. All volunteers have been examined MSCT and 

functional MSCT  (fMSCT). The CT study was performed using a bone reconstruction filter 

without table movement and with slice thickness of 0.5 ð0.625 mm. The fMSCT study was 

performed using a soft -tissue reconstruction filter and with slice thickness of 0.5 mm, with 

dynami c scan mode with simultaneous exposure of the Valsalva test. The calculations of the 

average va lues of the parameters for the group and their standard deviations were applied.  

Results.  The bony portion of the eustachian tube was visualized in the axial sc an u s-

ing MSCT. Were obtained the mean values of the width of the bony portion in front of the 

isthmus and at the level of the attachment site of the tensor tympani muscle, which 

amounted to 1.1Ñ0.21 mm and 3.82Ñ0.4 mm respectively. Also, the mean thickness of the 
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medial wall of the bony portion of the eustachian tube was obtained, which was 1.1Ñ0.15 

mm. The cart i laginous portion of the eustachian tube was visualized in the axial scan and 

oblique scan using fMSCT with simultaneous exposure of the Valsalva te st. Were obtained 

mean values of mobility of the cartilaginous portion of the eustachian tube: the average a m-

plitude of the mobility of the lumen in the region of the isthmus was 2.02Ñ0.12 mm, the av-

erage amplitude of the lumen mobility in the cartilaginou s portion is 3.31Ñ0.35 mm, the av-

erage ampl itude of lumen mobility in the region of the pharyngeal end is 7.94Ñ0.55 mm. 

Conclusion.  The obtained data can be used for a detailed assessment of each part of 

the e ustachian tube.  
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ɚɓɚɍəɚɎɗɑəɔɑ ɔəɞɑɜɑɝɌ ɖ ɗɑɣɑəɔɪ 

ɐɔɝɠɟəɖɢɔɔ ɑɎɝɞɌɡɔɑɎɚɕ ɞɜɟɍɧ ɛɜɔ-

Ɏɑɗɚ ɖ ɛɚɫɎɗɑəɔɪ ɝɛɜɚɝɌ əɌ ɘɑɞɚɐɧ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɑɎɝɞɌɡɔɑɎɚɕ ɞɜɟɍɧ ɔ 

əɑɔəɎɌɓɔɎəɚɕ ɚɢɑəɖɔ ɚɞɖɜɧɞɔɫ ɞɜɟ-

ɍɧ. ȰɔəɌɘɔɣɑɝɖɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɚɞɖɜɧɞɔɫ ɝɗɟ-

ɡɚɎɧɡ ɞɜɟɍ ɔɏɜɌɑɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɚɢɑəɖɑ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɐɔɝɠɟəɖɢɔɑɕ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ. Ȼɜɑɐɚɛɑ-

ɜɌɢɔɚəəɌɫ ɚɢɑəɖɌ ɖɚɝɞəɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟ-

ɍɧ ɘɚɒɑɞ ɛɜɑɐɚɝɞɌɎɔɞɨ ɛɚɗɑɓəɟɪ ɔəɠɚɜɘɌɢɔɪ 

ɐɗɫ ɡɔɜɟɜɏɚɎ. 

Ƚ ɛɚɘɚɥɨɪ ɔɓɚɍɜɌɒɑəɔɕ ɝ Ɏɧɝɚɖɔɘ ɜɌɓ-

ɜɑɤɑəɔɑɘ ɘɚɒəɚ ɐɑɞɌɗɨəɚ ɚɢɑəɔɞɨ ɘɫɏɖɚɞɖɌə-

əɟɪ ɔ ɖɚɝɞəɟɪ ɌəɌɞɚɘɔɪ ɑɎɝɞɌɡɔɑɎɚɕ ɞɜɟɍɧ. 

ȶȾ ɔ ȸȼȾ ɗɟɣɤɑ Ɏɝɑɏɚ ɛɚɐɡɚɐɫɞ ɐɗɫ ɎɧɫɎɗɑəɔɫ 

ɚɝɚɍɑəəɚɝɞɑɕ, ɝɎɫɓɌəəɧɡ ɝ ɚɍɝɞɜɟɖɞɔɎəɚɕ ɔɗɔ 

ɓɔɫɪɥɑɕ ɐɔɝɠɟəɖɢɔɑɕ ɑɎɝɞɌɡɔɑɎɚɕ ɞɜɟɍɧ, ɡɚɞɫ 

ɔɝɞɔəəɧɑ ɚɢɑəɖɔ ɠɟəɖɢɔɔ ɍɧɗɔ ɐɚɝɞɔɏəɟɞɧ 

ɞɚɗɨɖɚ ɝ ɛɚɘɚɥɨɪ ɜɑəɞɏɑəɚɏɜɌɘɘ ɝ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɑɘ ɔ ɝɢɔəɞɔɏɜɌɠɔɔ [1].  

ȽɚɎɜɑɘɑəəɧɑ ɖɚɘɛɨɪɞɑɜəɧɑ ɞɚɘɚɏɜɌɠɧ 

ɚɍɗɌɐɌɪɞ ɎɧɝɚɣɌɕɤɑɕ ɜɌɓɜɑɤɌɪɥɑɕ ɝɛɚɝɚɍəɚ-

ɝɞɨɪ, əɚ ɛɚɓɎɚɗɫɪɞ ɛɚɗɟɣɌɞɨ ɔɓɚɍɜɌɒɑəɔɫ 

ɞɚɗɨɖɚ Ɏ ɝɞɌɞɔɣɑɝɖɚɘ ɜɑɒɔɘɑ. Ƚ ɛɚɫɎɗɑəɔɑɘ 

ɐɔəɌɘɔɣɑɝɖɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɝɞɌɗɚ Ɏɚɓɘɚɒəɧɘ 

ɚɢɑəɔɞɨ ɠɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɚɜɏɌəɚɎ ɔ 

ɝɟɝɞɌɎɚɎ [2, 3].  

ȽɟɥɑɝɞɎɟɑɞ ɘɑɞɚɐ ɖɚəɞɜɌɝɞəɚɕ ȸȽȶȾ ɝɗɟ-

ɡɚɎɧɡ ɞɜɟɍ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɝɌəɔɜɟɪɥɑɕ ɚɛɑ-

ɜɌɢɔɔ ɔɗɔ ɝ ɛɑɜɠɚɜɌɢɔɑɕ ɍɌɜɌɍɌəəɚɕ ɛɑɜɑɛɚə-

ɖɔ [4]. ȰɌəəɧɕ ɝɛɚɝɚɍ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɓɎɚɗɫɑɞ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɗɔɤɨ ɖɚɝɞəɟɪ ɣɌɝɞɨ ɞɜɟɍɧ ɐɚ 

ɑɑ ɛɑɜɑɤɑɕɖɌ. Ⱥ ɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ 

ɘɚɒəɚ ɝɟɐɔɞɨ ɛɚ əɌɗɔɣɔɪ ɝɗɑɐɚɎ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ ɛɚ ɡɚɐɟ ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ ɔ ɛɚɛɌɐɌ-

əɔɪ ɑɏɚ Ɏ ɏɗɚɞɚɣəɚɑ ɚɞɎɑɜɝɞɔɑ ɞɜɟɍɧ ɔ əɚɝɚ-

ɏɗɚɞɖɟ.  

ȽɟɥɑɝɞɎɟɑɞ ɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɌɫ ɖɚəɞɜɌɝɞ-

əɌɫ ȸȽȶȾ [5]. ȺɐəɌɖɚ ɐɌəəɌɫ ɘɑɞɚɐɔɖɌ ɔɘɑɑɞ 

ɝɟɥɑɝɞɎɑəəɧɑ əɑɐɚɝɞɌɞɖɔ: əɑ ɛɚɓɎɚɗɫɑɞ ɚɐəɚ-

ɘɚɘɑəɞəɚ ɔ ɣɑɞɖɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ əɌ Ɏɝɑɘ 

ɛɜɚɞɫɒɑəɔɔ ɝɗɟɡɚɎɟɪ ɞɜɟɍɟ, ɞɜɑɍɟɑɞ ɎɎɑɐɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɣɞɚ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɚ 

ɛɜɔ Ɍɗɗɑɜɏɔɔ əɌ ɕɚɐ, ɔ ɫɎɗɫɑɞɝɫ ɔəɎɌɓɔɎəɧɘ 

ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ. 

McDonald M.H. et al. (2012) ɛɜɑɐɗɚɒɔɗɔ 

ɏɔɛɚɞɑɓɟ, ɣɞɚ ɐɗɫ Ɏɑəɞɔɗɫɢɔɔ ɝɜɑɐəɑɏɚ ɟɡɌ ɝɗɟ-

ɡɚɎɌɫ ɞɜɟɍɌ əɑ ɐɚɗɒəɌ ɚɞɖɜɧɎɌɞɨɝɫ ɛɚɗəɚɝɞɨɪ, 

Ɍ ɐɚɝɞɌɞɚɣəɚ ɐɗɫ ɛɜɚɡɚɒɐɑəɔɫ ɔɓɚɗɔɜɚɎɌəəɚɏɚ 

ɛɟɓɧɜɨɖɌ ɎɚɓɐɟɡɌ [6]. ȬəɌɗɔɓ ɝɑɜɔɔ ɝəɔɘɖɚɎ 

ɛɚɖɌɓɌɗ, ɣɞɚ ɛɜɚɡɚɒɐɑəɔɑ Ɏɚɓɐɟɤəɚɏɚ ɛɟɓɧɜɨ-

ɖɌ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɝ əɚɜ-

ɘɌɗɨəɚɕ ɑɎɝɞɌɡɔɑɎɚɕ ɞɜɟɍɚɕ. ȺɖɌɓɌɗɚɝɨ, ɣɞɚ 

ɝɞɑɛɑəɨ ɜɌɝɖɜɧɞɔɫ ɞɜɟɍɧ ɛɚɎɧɤɌɑɞɝɫ ɛɜɔ ɝɚ-

ɖɜɌɥɑəɔɔ ɘɑɐɔɌɗɨəɚɕ ɔ ɗɌɞɑɜɌɗɨəɧɕ ɖɜɧɗɚ-

Ɏɔɐəɧɡ ɘɧɤɢ. ȰɎɔɒɑəɔɑ ɣɑɗɪɝɞɨɪ ɚɐəɔɘ ɛɌ-

ɢɔɑəɞɚɘ ɛɜɔɎɑɗɚ ɖ əɌɞɫɒɑəɔɪ ɘɑɐɔɌɗɨəɚɕ ɔ 

ɗɌɞɑɜɌɗɨəɧɕ ɖɜɧɗɚɎɔɐəɧɡ ɘɧɤɢ ɔ ɜɌɝɤɔɜɑ-

əɔɪ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ. ȻɜɚɍɌ ȮɌɗɨɝɌɗɨɎɧ ɝɛɚɝɚɍ-

ɝɞɎɚɎɌɗɌ əɌɔɍɚɗɨɤɑɘɟ ɜɌɝɖɜɧɞɔɪ ɝɗɟɡɚɎɚɕ 

ɞɜɟɍɧ Ɏ ɚɍɗɌɝɞɔ ɏɗɚɞɚɣəɚɏɚ ɚɞɎɑɜɝɞɔɫ. 

Yoshioka S. et al. (2013) ɛɜɚɎɑɗɔ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɐɎɔɒɑəɔɕ ɑɎɝɞɌɡɔɑɎɚɕ ɞɜɟɍɧ ɝ ɛɚɘɚɥɨɪ 

320 -ɝɛɔɜɌɗɨəɚɏɚ ɖɚɘɛɨɪɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ 

(Aquilion ONE, Toshiba) ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɛɚɗɟɣɑ-

əɔɫ 4D-ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɜɑɓɟɗɨɞɌɞɑ əɑɛɜɑɜɧɎəɚ-

ɏɚ ɝɖɌəɔɜɚɎɌəɔɫ [7]. ȼɑɓɟɗɨɞɌɞɧ ɜɌɍɚɞɧ ɛɚɖɌɓɌ-

ɗɔ, ɣɞɚ Ɏ əɌɣɌɗɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɡɜɫɥɑɎɚɕ ɚɞɐɑɗ 

ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ ɓɌɖɜɧɞ ɚɞ ɛɑɜɑɤɑɕɖɌ ɐɚ ɟɜɚɎəɫ 

ɏɗɚɞɖɔ, ɛɜɔ ɩɞɚɘ əɌɣɌɗɨəɌɫ ɞɚɣɖɌ ɟ ɛɌɢɔɑəɞɚɎ 

ɎɌɜɨɔɜɚɎɌɗɌ. 

 Tarabich i M. ɔ Najmi M. (2014) ɛɜɚɎɑɗɔ 

ɛɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 38 ɛɌɢɔɑəɞɚɎ ɍɑɓ 

ɛɌɞɚɗɚɏɔɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ [8]. ȼɑɓɟɗɨɞɌɞɧ ɜɌɍɚ-

ɞɧ ɛɚɖɌɓɌɗɔ, ɣɞɚ ȸȽȶȾ ɝ ɛɜɚɍɚɕ ȮɌɗɨɝɌɗɨɎɧ 

ɛɚɓɎɚɗɫɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɛɜɚɝɎɑɞ ɐɔɝɞɌɗɨəɚɕ 

1/3 ɑɎɝɞɌɡɔɑɎɚɕ ɞɜɟɍɧ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑə-

ɞɚɎ (94%), əɑ ɛɜɑɐɦɫɎɗɫɪɥɔɡ ɒɌɗɚɍɧ ɝɚ ɝɞɚɜɚ-

əɧ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ. 

ȰɔɝɖɟɞɌɍɑɗɨəɧɘ ɚɝɞɌɑɞɝɫ Ɏɚɛɜɚɝ əɑɚɍɡɚ-

ɐɔɘɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ȸȽȶȾ ɛɑɜɑɐ ɛɜɚɎɑɐɑəɔɑɘ 

ɍɌɗɗɚəəɚɕ ɐɔɗɌɞɌɢɔɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ. ȾɌɖ, 

Ȯ 
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Abdel -Aziz T. et al. (2014) ɔɓɟɣɔɗɔ ɛɜɑɐɚɛɑɜɌɢɔ-

ɚəəɧɑ ȸȽȶȾ 284 ɛɌɢɔɑəɞɚɎ (510 ɑɎɝɞɌɡɔɑɎɧɡ 

ɞɜɟɍ) ɔ ɎɧɫɎɔɗɔ ɐɑɏɔɝɢɑəɢɔɔ ɖɌəɌɗɌ ɝɚəəɚɕ 

Ɍɜɞɑɜɔɔ Ɏ 6,3% [9].  

Ikeda R. et al. (2017) ɔɓɟɣɌɪɞ ɖɚɝɞəɧɕ ɝɑɏ-

ɘɑəɞ ɑɎɝɞɌɡɔɑɎɚɕ ɞɜɟɍɧ ɝ ɛɚɘɚɥɨɪ ɖɚəɟɝəɚ-

ɗɟɣɑɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɟ 73 ɛɌɢɔ-

ɑəɞɚɎ (73 ɑɎɝɞɌɡɔɑɎɧ ɞɜɟɍɧ) ɔ ɛɜɔɡɚɐɫɞ ɖ Ɏɧ-

Ɏɚɐɟ, ɣɞɚ ɖɚɝɞəɌɫ ɣɌɝɞɨ əɑ Ɏɗɔɫɑɞ əɌ ɛɌɞɚɗɚɏɔɪ 

ɝɔəɐɜɚɘɌ ɓɔɫəɔɫ ɑɎɝɞɌɡɔɑɎɚɕ ɞɜɟɍɧ [10]. ȿ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɎɧɜɌɒɑəəɧɘɔ ɛɑɜɔɞɟɍɌɜəɧɘɔ ɖɗɑɞ-

ɖɌɘɔ ɤɔɜɔəɌ ɍɌɜɌɍɌəəɚɏɚ ɚɞɎɑɜɝɞɔɫ ɝɗɟɡɚɎɚɕ 

ɞɜɟɍɧ ɓəɌɣɔɞɑɗɨəɚ ɘɑəɨɤɑ, ɣɑɘ ɟ ɐɜɟɏɔɡ ɞɔɛɚɎ.  

Yoshida H et al. (2019) ɔɓɟɣɌɗɔ ɝ ɛɚɘɚɥɨɪ 

ȸȼȾ Ɏɚɓɘɚɒəɧɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɝɚɝɞɚɫəɔɫ 

ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ ɑɎɝɞɌɡɔɑɎɚɕ ɞɜɟɍɧ ɔ ɚɖɜɟɒɌ-

ɪɥɔɡ ɑɑ ɞɖɌəɑɕ [11]. ȬɎɞɚɜɧ ɔɓɘɑɜɫɗɔ ɤɔɜɔəɟ 

ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑəɔɫ ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ ɛɚ 4 ɞɚɣ-

ɖɌɘ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɜɌɓɗɔɣɔɑ ɍɧɗɚ 

ɚɍəɌɜɟɒɑəɚ Ɏ ɞɚɗɥɔəɑ əɔɒəɑɕ ɏɚɗɚɎɖɔ ɍɚɖɚɎɚɕ 

ɖɜɧɗɚɎɔɐəɚɕ ɘɧɤɢɧ ɘɑɒɐɟ ɘɟɒɣɔəɚɕ ɔ ɒɑə-

ɥɔəɚɕ (ɞɚɗɥɔəɌ ɍɚɗɨɤɌɫ ɟ ɘɟɒɣɔə), Ɍ ɒɔɜɚɎɌɫ 

ɞɖɌəɨ ȺɝɞɘɌəəɌ ɍɧɗɌ ɓəɌɣɔɞɑɗɨəɚ ɘɑəɨɤɑ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɓɔɫɪɥɑɕ ɝɗɟɡɚɎɚɕ ɞɜɟɍɚɕ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɓɟɣɔɞɨ əɚɜɘɌɗɨəɟɪ ȸȽȶȾ- ɔ ɠȸȽȶȾ-

ɌəɌɞɚɘɔɪ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ ɡɚɐɑ ɜɌɍɚɞɧ ɍɧɗɚ ɔɝɝɗɑɐɚɎɌəɚ 15 ɓɐɚɜɚ-

Ɏɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ (30 ɝɗɟɡɚɎɧɡ ɞɜɟɍ). ȴɓ əɔɡ: 

ɒɑəɥɔəɧ ð 8 (53,3%), ɘɟɒɣɔəɧ ð 7 (46,7%). 

Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 32,4Ñ1,14 ɏɚɐɌ. 

ȸȽȶȾ ɔ ɠȸȽȶȾ ɛɜɚɎɑɗɔ Ɏɚ Ɏɝɑɡ 30 əɌɍɗɪɐɑəɔ-

ɫɡ.  Ȱɗɫ ɟɐɚɍɝɞɎɌ ɌəɌɗɔɓɌ ɐɌəəɧɡ Ɏ ɐɌɗɨəɑɕ-

ɤɑɘ ɘɧ ɔɝɛɚɗɨɓɟɑɘ ɛɚɖɌɓɌɞɑɗɔ ɖɚɗɔɣɑɝɞɎɌ 

çəɌɍɗɪɐɑəɔɕè (ɝɗɟɡɚɎɧɡ ɞɜɟɍ), Ɍ əɑ ɖɚɗɔɣɑɝɞɎɚ 

ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɛɚɗɟɣɑəəɧɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɎɧɛɚɗəɑəɌ ɛɜɔ ɛɚɘɚɥɔ ɛɜɚɏɜɌɘɘəɚ-

ɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɐɗɫ Ȼȶ çStatistics MS-Excelè ɝ 

ɝɚɍɗɪɐɑəɔɑɘ ɜɑɖɚɘɑəɐɌɢɔɕ ɐɗɫ ɘɑɐɔɢɔəɝɖɔɡ ɔ 

ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ. ȭɧɗɔ ɛɜɔɘɑəɑəɧ 

ɜɌɝɣɑɞɧ ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ɛɚɖɌɓɌɞɑɗɑɕ ɛɚ 

ɏɜɟɛɛɑ ɔ ɔɡ ɝɞɌəɐɌɜɞəɧɡ ɚɞɖɗɚəɑəɔɕ, ɝɜɌɎəɑ-

əɔɑ ɝɜɑɐəɔɡ Ɏɑɗɔɣɔə. 

ȸȽȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔ əɌ 64-

ɝɛɔɜɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ General 

Electric çHigh Speed VCTè ɔ 320-ɝɛɔɜɌɗɨəɚɘ 

ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Toshiba çAquillion 

ONEè Ɏ ɝɛɔɜɌɗɨəɚɘ ɜɑɒɔɘɑ ɛɚ ɛɜɚɏɜɌɘɘɑ ɖɚɝɞ-

əɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5-0,625 

ɘɘ.  

ȸȽȶȾ ɝɗɟɡɚɎɧɡ ɞɜɟɍ ɛɜɚɎɑɗɔ Ɏɚ Ɏɝɑɡ 30 

əɌɍɗɪɐɑəɔɫɡ ɍɑɓ ɝɛɑɢɔɌɗɨəɚɕ ɛɚɐɏɚɞɚɎɖɔ ɛɜɔ 

ɝɞɌəɐɌɜɞəɚɕ ɟɖɗɌɐɖɑ Ɏ ɜɌɘɖɌɡ ɛɜɚɞɚɖɚɗɌ ɐɗɫ 

Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. ȯɚɗɚɎɟ ɛɚɘɑɥɌɗɔ Ɏ ɛɚɐɏɚɗɚɎ-

əɟɪ ɛɚɐɝɞɌɎɖɟ ɔ ɠɔɖɝɔɜɚɎɌɗɔ ɐɗɫ ɛɜɑɐɟɛɜɑ-

ɒɐɑəɔɫ ɔɓɘɑəɑəɔɫ ɛɚɗɚɒɑəɔɫ. Ȼɜɚɞɚɖɚɗɧ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1.  

Ȱɗɫ ɜɌɓɘɑɞɖɔ ɚɍɗɌɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧ-

ɛɚɗəɫɗɔ ɞɚɛɚɏɜɌɘɘɟ. ȾɚɘɚɏɜɌɠɔɜɚɎɌəɔɑ əɌɣɔ-

əɌɗɔ ɚɞ əɔɒəɑɏɚ ɖɜɌɫ ɝɚɝɢɑɎɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ ɔ 

ɓɌɖɌəɣɔɎɌɗɔ əɌ ɟɜɚɎəɑ Ɏɑɜɡəɑɏɚ ɖɜɌɫ ɝɚɝɢɑ-

Ɏɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ. Ȼɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ɞɚɛɚɏɜɌɘ-

ɘɧ ɛɜɚɎɚɐɔɗɔ ɛɑɜɎɟɪ ɝɑɜɔɪ ɝɜɑɓɚɎ Ɏ ɌɖɝɔɌɗɨ-

əɚɕ ɛɜɚɑɖɢɔɔ Ɏ ɖɜɌəɔɌɗɨəɚɘ əɌɛɜɌɎɗɑəɔɔ. Ȼɚ-

ɗɑ ɔɝɝɗɑɐɚɎɌəɔɫ (6-8 ɝɘ) ɓɌɎɔɝɑɗɚ ɚɞ ɌəɌɞɚɘɔ-

ɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɛɌɢɔɑəɞɌ. Ȼɚɝɗɑ ɛɚɗɟɣɑ-

əɔɫ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ ɐɌə-

əɧɑ ɚɍɜɌɍɌɞɧɎɌɗɔ ɛɚ ɛɜɚɏɜɌɘɘɑ ɘɟɗɨɞɔɛɗɌ-

əɌɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ.  

ɀȸȽȶȾ ɝɗɟɡɚɎɧɡ ɞɜɟɍ ɛɜɚɎɚɐɔɗɔ əɌ 320-

ɝɛɔɜɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Toshiba 

çAquillion ONEè Ɏ ɐɔəɌɘɔɣɑɝɖɚɘ ɜɑɒɔɘɑ ɛɚ ɛɜɚ-

ɏɜɌɘɘɑ ɘɫɏɖɚɞɖɌəəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɝ ɞɚɗɥɔ-

əɚɕ ɝɜɑɓɌ 0,5 ɘɘ. 

ȼɌɓɜɌɍɚɞɌəəɌɫ ɘɑɞɚɐɔɖɌ ɛɜɔ ɛɜɚɍɑ ȮɌɗɨ-

ɝɌɗɨɎɧ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɌ Ɏ ȯɚɝɟɐɌɜɝɞɎɑəəɚɘ 

ɜɑɑɝɞɜɑ ɔɓɚɍɜɑɞɑəɔɕ ȼɀ (ɛɌɞɑəɞ ȼɀ əɌ ɔɓɚɍɜɑ-

ɞɑəɔɑ ʈ2411908 çȽɛɚɝɚɍ ɐɔəɌɘɔɣɑɝɖɚɕ ɘɟɗɨ-

ɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɐɔɝɠɟəɖɢɔɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧè ɚɞ 

03.09.2009 ɏ.).  

ȯɚɗɚɎɌ ɛɌɢɔɑəɞɌ ɜɌɝɛɚɗɚɒɑəɌ Ɏ ɝɞɌə-

ɐɌɜɞəɚɕ ɛɚɐɝɞɌɎɖɑ ɔ ɠɔɖɝɔɜɚɎɌəɌ ɐɗɫ ɛɜɑɐɟ-

ɛɜɑɒɐɑəɔɫ ɔɓɘɑəɑəɔɫ ɛɚɗɚɒɑəɔɫ. ȻɌɢɔɑəɞ ɓɌ-

ɒɔɘɌɑɞ ɜɟɖɚɕ əɚɝ, ɐɧɤɔɞ, ɜɚɞ ɛɜɔ ɩɞɚɘ ɓɌ-

ɖɜɧɞ. ȰɌɗɑɑ Ɏɧɛɚɗəɫɪɞ ɞɚɛɚɏɜɌɘɘɟ, əɌɣɔəɌɪɞ 

ɚɞ əɔɒəɑɏɚ ɖɜɌɫ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɐɚ ɟɜɚɎ-

əɫ  Ɏɑɜɡəɑɏɚ  ɖɜɌɫ  ɝɚɝɢɑɎɔɐəɚɏɚ  ɚɞɜɚɝɞɖɌ   ɛɚ  

ȾɌɍɗɔɢɌ ʈ1.    Ȼɜɚɞɚɖɚɗ ȸȽȶȾ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. 

ʇʘʨʘʤʝʪʨ  r

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʦʤʧʴʶʪʝʨ
ʳʡ ʪʦʤʦʛʨʘʬ 

64-ʩʧʠʨʘʣʴʥʳʡ 320-ʩʧʠʨʘʣʴʥʳʡ 

ʈʝʞʠʤ ʪʦʤʦʛʨʘʬʠʨʦʚʘʥʠʷ ʉʧʠʨʘʣʴʥʳʡ ʆʙʲʝʤʥʳʡ 

ʇʦʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 6-8 ʩʤ 

ʊʦʣʱʠʥʘ ʩʨʝʟʘ 0,625 ʤʤ 0,5 ʤʤ 

ʅʘʧʨʷʞʝʥʠʝ 120 ʢɺ 

ʉʠʣʘ ʪʦʢʘ 300 ʤɸ 

ʊʠʧ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʂʦʩʪʥʳʡ 

ʃʫʯʝʚʘʷ ʥʘʛʨʫʟʢʘ 
1,3-1,5 ʤɿʚ 0,58-0,62 ʤɿʚ 
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ɛɜɚɞɚɖɚɗɟ, ɛɜɑɐɝɞɌɎɗɑəəɚɘɟ Ɏ ɞɌɍɗɔɢɑ ʈ2.  

Ȼɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ɞɚɛɚɏɜɌɘɘɧ ɛɜɚɎɚɐɫɞ 

ɛɑɜɎɟɪ ɝɑɜɔɪ ɝɜɑɓɚɎ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ Ɏ 

ɖɜɌəɔɌɗɨəɚɘ əɌɛɜɌɎɗɑəɔɔ. Ȯɚ Ɏɜɑɘɫ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɌɢɔɑəɞ ɚɐəɚɎɜɑɘɑəəɚ ɎɧɐɧɡɌɑɞ ɛɜɔ 

ɓɌɒɌɞɧɡ əɚɓɐɜɫɡ ɔ ɓɌɖɜɧɞɚɘ ɜɞɑ Ɏ ɞɑɣɑəɔɑ 1 

ɝɑɖɟəɐɧ ɝ ɛɚɝɗɑɐɟɪɥɔɘ Ɏɐɚɡɚɘ ɝ ɓɌɖɜɧɞɧɘ 

ɜɞɚɘ Ɏ ɞɑɣɑəɔɑ 1 ɝɑɖɟəɐɧ ɔ ɛɚɎɞɚɜɫɑɞ 4 ɜɌɓɌ 

(4-6 ɝɑɖɟəɐ). ȳɌɞɑɘ ɛɜɚɎɚɐɔɞɝɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ 

ɓɚəɧ ɔəɞɑɜɑɝɌ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɔ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ 

ɝɜɑɓɌ 0,25 ɘɘ. Ȼɚɝɗɑ ɛɚɗɟɣɑəɔɫ ɝɜɑɓɚɎ Ɏ Ɍɖɝɔ-

Ɍɗɨəɚɕ ɛɜɚɑɖɢɔɔ Ɏɝɑɘ Ɏɧɛɚɗəɫɗɔ ɘɟɗɨɞɔɛɗɌ-

əɌɜəɟɪ ɜɑɖɚəɝɞɜɟɖɢɔɪ (ȸȻȼ) Ɏ ɖɚɝɚɕ ɛɜɚɑɖ-

ɢɔɔ.  

ȼɑɓɟɗɨɞɌɞɧ.  

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȸȽȶȾ Ɏ ɛɜɚɝɎɑɞɑ 

ɖɚɝɞəɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ ɘɧ ɜɌɓɗɔɣɌɗɔ 

ɎɑɜɞɔɖɌɗɨəɧɕ (ɎɧɝɚɞɌ ɛɜɚɝɎɑɞɌ) ɔ ɛɚɛɑɜɑɣəɧɕ 

(ɤɔɜɔəɌ ɛɜɚɝɎɑɞɌ) ɜɌɓɘɑɜɧ. ȻɜɚɝɎɑɞ ɖɚɝɞəɚɕ 

ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ ɔɓɘɑɜɫɗɔ Ɏ ɌɖɝɔɌɗɨəɚɕ 

ɛɜɚɑɖɢɔɔ Ɏ ɐɎɟɡ ɞɚɣɖɌɡ: əɌ ɟɜɚɎəɑ ɝɌɘɚɕ ɟɓɖɚɕ 

ɣɌɝɞɔ (ɛɑɜɑɐ ɛɑɜɑɤɑɕɖɚɘ) ɔ əɌ ɟɜɚɎəɑ ɘɑɝɞɌ 

ɛɜɔɖɜɑɛɗɑəɔɫ ɘɧɤɢɧ, əɌɛɜɫɏɌɪɥɑɕ ɍɌɜɌɍɌə-

əɟɪ ɛɑɜɑɛɚəɖɟ (ɜɔɝ. 1). ɄɔɜɔəɌ ɖɚɝɞəɚɕ ɣɌɝɞɔ 

ɛɑɜɑɐ ɛɑɜɑɤɑɕɖɚɘ ɝɚɝɞɌɎɔɗɌ 1,1Ñ0,21 ɘɘ; ɤɔ-

ɜɔəɌ ɖɚɝɞəɚɕ ɣɌɝɞɔ əɌ ɟɜɚɎəɑ ɘɑɝɞɌ ɛɜɔɖɜɑɛ-

ɗɑəɔɫ ɘɧɤɢɧ, əɌɛɜɫɏɌɪɥɑɕ ɍɌɜɌɍɌəəɟɪ ɛɑɜɑ-

ɛɚəɖɟ ɝɚɝɞɌɎɔɗɌ 3,82Ñ0,4 ɘɘ. 

ȾɌɖɒɑ ɔɓɘɑɜɔɗɔ ɞɚɗɥɔəɟ ɘɑɐɔɌɗɨəɚɕ 

ɝɞɑəɖɔ ɖɚɝɞəɚɕ ɣɌɝɞɔ ɖɛɑɜɑɐɔ ɚɞ ɘɑɝɞɌ ɛɜɔ-

ɖɜɑɛɗɑəɔɫ  ɘɧɤɢɧ, əɌɛɜɫɏɌɪɥɑɕ ɍɌɜɌɍɌəəɟɪ 

ɛɑɜɑɛɚəɖɟ (ɜɔɝ. 2). ȾɚɗɥɔəɌ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ 

ɖɚɝɞəɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ ɝɚɝɞɌɎɔɗɌ 

1,1Ñ0,15 ɘɘ.  

ȾɌɍɗɔɢɌ ʈ2.    Ȼɜɚɞɚɖɚɗ ɠȸȽȶȾ ɝɗɟɡɚɎɧɡ ɞɜɟɍ. 

ʇʘʨʘʤʝʪʨʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 
320-ʩʧʠʨʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨʥʳʡ ʪʦʤʦʛʨʘʬ 

ʈʝʞʠʤ ʪʦʤʦʛʨʘʬʠʨʦʚʘʥʠʷ ɼʠʥʘʤʠʯʝʩʢʠʡ 

ʇʦʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 7-8 ʩʤ 

ʊʦʣʱʠʥʘ ʩʨʝʟʘ 0,5 ʤʤ 

ʅʘʧʨʷʞʝʥʠʝ 80 ʢɺ 

ʉʠʣʘ ʪʦʢʘ 350 ʤɸ 

ʊʠʧ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʄʷʛʢʦʪʢʘʥʥʳʡ 

ɺʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 4-7 ʩʝʢ 

ɺʦʟʜʝʡʩʪʚʠʝ ʚʦʟʜʫʰʥʦʡ ʚʦʣʥʦʡ ɼʦʟ
ʨʦʚʘʥʦʝ 

ʃʫʯʝʚʘʷ ʥʘʛʨʫʟʢʘ 0,8-1,1 ʤɿʚ 
 

   
 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.     ȸȽȶȾ ɗɑɎɚɕ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ. ȰɚɍɜɚɎɚɗɑɢ ȶ., 32 ɏɚɐɌ.  ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ɍ ð ɄɔɜɔəɌ ɖɚɝɞəɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ ɛɑɜɑɐ ɛɑɜɑɤɑɕɖɚɘ. 

ɍ ð ɄɔɜɔəɌ ɖɚɝɞəɚɕ ɣɌɝɞɔ əɌ ɟɜɚɎəɑ ɘɑɝɞɌ ɛɜɔɖɜɑɛɗɑəɔɫ ɘɧɤɢɧ, əɌɛɜɫɏɌɪɥɑɕ ɍɌɜɌɍɌəəɟɪ ɛɑɜɑɛɚəɖɟ.  

Fig. 1.  MSCT of the left eustachian tube. Volunteer K., 32 y. Axial scans.  

The width of the bony po rtion in front of the isthmus (a ) and at t he level of the attachment site of the tensor ty m-

pani muscle (b ). 
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Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɞɚɗɥɔəɧ ɘɑɐɔɌɗɨəɚɕ 

ɝɞɑəɖɔ ɔ ɤɔɜɔəɧ ɖɚɝɞəɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟ-

ɍɧ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ3.  

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ ʈ3, ɝɞɌəɐɌɜɞəɚɑ 

ɚɞɖɗɚəɑəɔɑ ɛɚ ɖɌɒɐɚɘɟ ɔɓ ɛɚɖɌɓɌɞɑɗɑɕ əɌɡɚ-

ɐɔɞɝɫ Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 10,4% ɐɚ 19,1%, ɣɞɚ ɝɎɔ-

ɐɑɞɑɗɨɝɞɎɟɑɞ ɚ Ɏɧɝɚɖɚɕ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɛɚɗɟɣɑə-

əɧɡ ɜɑɓɟɗɨɞɌɞɚɎ. Ⱥɞəɚɝɔɞɑɗɨəɚ çɤɔɜɚɖɔɕè ɐɔɌ-

ɛɌɓɚə ɝɞɌəɐɌɜɞəɧɡ ɚɞɖɗɚəɑəɔɕ ɘɚɒəɚ ɚɍɦɫɝ-

əɔɞɨ əɌɗɔɣɔɑɘ ɘəɚɒɑɝɞɎɌ ɎɌɜɔɌəɞɚɎ ɌəɌɞɚɘɔ-

ɣɑɝɖɚɕ əɚɜɘɧ. ȾɌɖ, əɌɛɜɔɘɑɜ, ɤɔɜɔəɌ ɖɚɝɞəɚɕ 

ɣɌɝɞɔ ɛɑɜɑɐ ɛɑɜɑɤɑɕɖɚɘ Ɏ ɚɐəɚɘ əɌɍɗɪɐɑəɔɔ 

ɝɚɝɞɌɎɔɗɌ 0,6 ɘɘ, Ɍ Ɏ ɐɜɟɏɚɘ ð 1,6 ɘɘ.  

ɁɜɫɥɑɎɟɪ ɣɌɝɞɨ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ əɌ Ɏɝɑɘ 

ɛɜɚɞɫɒɑəɔɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔ Ɏ ɌɖɝɔɌɗɨəɚɕ 

ɛɜɚɑɖɢɔɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɠȸȽȶȾ ɝ ɛɚɘɚɥɨɪ 

ɛɜɚɍɧ ȮɌɗɨɝɌɗɨɎɧ (ɜɔɝ. 3).  

Ȯ ɛɜɚɝɎɑɞɑ ɞɜɟɍɧ ɘɧ ɔɓɘɑɜɫɗɔ ɤɔɜɔəɟ 

ɛɜɚɝɎɑɞɌ Ɏ ɖɚɝɚɕ ɛɜɚɑɖɢɔɔ. Ȼɜɔ ɘɌɖɝɔɘɌɗɨəɚɘ 

ɜɌɝɖɜɧɞɔɔ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɤɔɜɔəɧ ɝɚɝɞɌɎɔ-

ɗɚ: Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɤɑɕɖɌ 2,83Ñ0,07 ɘɘ, Ɏ ɚɍɗɌ-

ɝɞɔ ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ 4Ñ0,09 ɘɘ, Ɏ ɚɍɗɌɝɞɔ ɏɗɚ-

ɞɚɣəɚɏɚ ɟɝɞɨɫ 8,8Ñ0,08 ɘɘ. Ȼɜɔ ɝɘɧɖɌəɔɔ ɝɗɟ-

ɡɚɎɚɕ ɞɜɟɍɧ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɤɔɜɔəɧ ɝɚɝɞɌ-

Ɏɔɗɚ: Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɤɑɕɖɌ 0,01Ñ0,03 ɘɘ, Ɏ ɚɍ-

ɗɌɝɞɔ ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ 0,04Ñ0,09 ɘɘ, Ɏ ɚɍɗɌɝɞɔ 

ɏɗɚɞɚɣəɚɏɚ ɟɝɞɨɫ 0,05Ñ0,08 ɘɘ. Ƚɜɑɐəɔɑ ɓəɌɣɑ-

əɔɫ ɜɌɝɖɜɧɞɔɫ ɔ ɝɘɧɖɌəɔɫ ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ 

ɞɜɟɍɧ əɌ Ɏɝɑɡ ɑɑ ɟɜɚɎəɫɡ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍ-

ɗɔɢɑ ʈ4. 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.   ȸȽȶȾ ɗɑɎɚɕ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ. ȰɚɍɜɚɎɚ-

ɗɑɢ ȸ., 47 ɗɑɞ.  ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȾɚɗɥɔəɌ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɖɚɝɞəɚɕ ɣɌɝɞɔ ɝɗɟɡɚ-

Ɏɚɕ ɞɜɟɍɧ.  

Fig. 2.   MSCT of the left eustachian tube. Volu n-

teer M., 47 y. Axial scans.  

The thickness of the medial wall of the bony portion of 

the eustachian tube.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.      ɀȸȽȶȾ ɗɑɎɚɕ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ. ȰɚɍɜɚɎɚɗɑɢ ȭ., 39 ɗɑɞ. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ ɌɖɝɔɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ. 

ȻɚɝɗɑɐɚɎɌɞɑɗɨəɌɫ ɝɑɜɔɫ (1-8) ɐɔəɌɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. ȹɌ ɞɚɘɚɏɜɌɘɘɌɡ ɝɞɜɑɗɖɌɘɔ ɟɖɌɓɌəɌ ɜɌɝɖɜɧɞɌɫ ɔ 

ɝɚɘɖəɟɞɌɫ əɑɔɓɘɑəɑəəɌɫ ɝɗɟɡɚɎɌɫ ɞɜɟɍɌ. 

Fig. 3.   FMSCT of the left eustachian tube. Volunteer B., 39  y. 3D -reconstruction in axi al plan.  

The series (1 -8) of dynamic research. On the tomograms arrows indicate an open and closed healthy eustachian 

tube.  
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ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ ʈ4, ɝɞɌəɐɌɜɞəɚɑ 

ɚɞɖɗɚəɑəɔɑ ɛɚ ɖɌɒɐɚɘɟ ɔɓ ɛɚɖɌɓɌɞɑɗɑɕ əɌɡɚ-

ɐɔɞɝɫ Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 0,9% ɐɚ 6%, ɣɞɚ ɝɎɔɐɑ-

ɞɑɗɨɝɞɎɟɑɞ ɚ Ɏɧɝɚɖɚɕ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɜɌɓɜɌɍɚ-

ɞɌəəɚɕ ɘɑɞɚɐɔɖɔ ɠȸȽȶȾ ɝɗɟɡɚɎɧɡ ɞɜɟɍ.  

ȼɌɓɜɌɍɚɞɌəəɌɫ ɘɑɞɚɐɔɖɌ ɠȸȽȶȾ ɝɗɟɡɚɎɧɡ 

ɞɜɟɍ ɛɚɓɎɚɗɔɗɌ əɑɔəɎɌɓɔɎəɚ ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ 

ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ əɌ Ɏɝɑɘ ɛɜɚ-

ɞɫɒɑəɔɔ. ȹɌ ɚɝəɚɎɌəɔɔ Ɏɧɤɑɔɓɗɚɒɑəəɚɏɚ, 

əɌɘɔ ɛɜɑɐɗɚɒɑə ɚɛɞɔɘɌɗɨəɧɕ ɛɜɚɞɚɖɚɗ ɚɛɔɝɌ-

əɔɫ ɠȸȽȶȾ ɝɗɟɡɚɎɧɡ ɞɜɟɍ: 

1.  ȻəɑɎɘɌɞɔɓɌɢɔɫ ɖɚɝɞəɚɏɚ ɟɝɞɨɫ ɝɗɟɡɚɎɚɕ 

ɞɜɟɍɧ. 

2.  ɄɔɜɔəɌ ɛɜɚɝɎɑɞɌ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɤɑɕɖɌ 

Ɏ ɠɌɓɧ ɝɘɧɖɌəɔɫ ɔ ɚɞɖɜɧɞɔɫ. 

3.  ɄɔɜɔəɌ ɛɜɚɝɎɑɞɌ Ɏ ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ Ɏ 

ɠɌɓɧ ɝɘɧɖɌəɔɫ ɔ ɚɞɖɜɧɞɔɫ. 

4.  ȽɘɧɖɌəɔɑ ɔ ɚɞɖɜɧɞɔɑ ɏɗɚɞɚɣəɚɏɚ ɟɝɞɨɫ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

ɄɔɜɔəɌ ɖɚɝɞəɚɕ ɣɌɝɞɔ ɛɑɜɑɐ ɛɑɜɑɤɑɕɖɚɘ 

ɝɚɝɞɌɎɔɗɌ 1,1Ñ0,21 ɘɘ; ɤɔɜɔəɌ ɖɚɝɞəɚɕ ɣɌɝɞɔ 

əɌ ɟɜɚɎəɑ ɘɑɝɞɌ ɛɜɔɖɜɑɛɗɑəɔɫ ɘɧɤɢɧ, əɌɛɜɫ-

ɏɌɪɥɑɕ ɍɌɜɌɍɌəəɟɪ ɛɑɜɑɛɚəɖɟ ɝɚɝɞɌɎɔɗɌ 

3,82Ñ0,4 ɘɘ. ȾɚɗɥɔəɌ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɖɚɝɞ-

əɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ ɝɚɝɞɌɎɔɗɌ 1,1Ñ0,15 

ɘɘ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɝɚɛɚɝɞɌɎɔɘɧ ɝ ɜɑɓɟɗɨ-

ɞɌɞɌɘɔ, ɛɚɗɟɣɑəəɧɘɔ Tisch M. et al. (2013), Ɏ 

ɜɌɍɚɞɑ ɖɚɞɚɜɧɡ ɝɜɑɐəɫɫ ɞɚɗɥɔəɌ ɝɞɑəɖɔ ɖɌəɌɗɌ 

ɝɚəəɚɕ Ɍɜɞɑɜɔɔ ɝɚɝɞɌɎɔɗɌ 1,02Ñ0,29 ɘɘ [12].  

ȼɌɓɜɌɍɚɞɌəəɟɪ ɘɑɞɚɐɔɖɟ ɠȸȽȶȾ ɝɗɟɡɚ-

Ɏɧɡ ɞɜɟɍ ɛɜɚɎɚɐɔɗɔ Ɏ ɜɑɒɔɘɑ ɐɔəɌɘɔɣɑɝɖɚɏɚ 

ɝɖɌəɔɜɚɎɌəɔɫ ɔ ɝ ɚɐəɚɎɜɑɘɑəəɧɘ ɛɜɚɎɑɐɑəɔɑɘ 

ɛɜɚɍɧ ȮɌɗɨɝɌɗɨɎɧ (ɛɌɞɑəɞ ȼɀ əɌ ɔɓɚɍɜɑɞɑəɔɑ 

ʈ2411908 çȽɛɚɝɚɍ ɐɔəɌɘɔɣɑɝɖɚɕ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɐɔɝɠɟəɖɢɔɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧè ɚɞ 

03.09.2009 ɏ.). ȰɌəəɌɫ ɘɑɞɚɐɔɖɌ ɛɜɚɎɑɐɑəɔɫ 

ɠȸȽȶȾ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ ɚɞɗɔɣɌɑɞɝɫ ɚɞ ɘɑɞɚɐɔ-

ɖɔ, ɛɜɑɐɗɚɒɑəəɚɕ Yoshioka S. et al. (2013), ɛɜɔ 

ɖɚɞɚɜɚɕ ɛɌɢɔɑəɞ ɝɔɐɑɗ Ɏ ɖɜɑɝɗɑ ɝɚ ɝɛɔəɖɚɕ, ɚɞ-

ɖɗɚəɑəəɚɕ əɌ 45Ü ɔ Ɏ ɞɑɣɑəɔɑ ɐɔəɌɘɔɣɑɝɖɚɏɚ 

ɝɖɌəɔɜɚɎɌəɔɫ çɤɘɧɏɌɗ əɚɝɚɘè [7]. ȼɌɓɜɌɍɚɞɌə-

əɌɫ əɌɘɔ ɘɑɞɚɐɔɖɌ ɍɑɓ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɛɑɢɔ-

Ɍɗɨəɧɡ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɝɜɑɐɝɞɎ (ɖɜɑɝɗɌ ɝɚ 

ɝɛɔəɖɚɕ) ɔ ɍɑɓ ɛɚɐɏɚɞɚɎɖɔ ɛɌɢɔɑəɞɌ ɖ ɔɝɝɗɑɐɚ-

ɎɌəɔɪ ɫɎɗɫɑɞɝɫ ɛɜɚɝɞɚɕ Ɏ ɔɝɛɚɗɨɓɚɎɌəɔɔ. ȴɓ 

əɑɐɚɝɞɌɞɖɚɎ ɜɌɓɜɌɍɚɞɌəəɚɕ əɌɘɔ ɘɑɞɚɐɔɖɔ 

ɘɚɒəɚ ɚɞɘɑɞɔɞɨ ɛɚɫɎɗɑəɔɑ ɌɜɞɑɠɌɖɞɚɎ ɚɞ ɐɎɔ-

ɒɑəɔɕ ɏɚɗɚɎɧ ɛɌɢɔɑəɞɌ ɛɜɔ çɝɗɔɤɖɚɘ ɟɝɑɜɐ-

əɚɘè ɛɜɚɎɑɐɑəɔɔ ɛɜɚɍɧ ȮɌɗɨɝɌɗɨɎɧ. ȰɌəəɧɕ 

ɌɜɞɑɠɌɖɞ ɗɑɏɖɚ ɟɝɞɜɌəɔɘ, ɑɝɗɔ ɛɑɜɑɐ ɛɜɚɎɑɐɑ-

əɔɑɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɍɦɫɝəɔɞɨ ɛɌɢɔɑəɞɟ ɑɏɚ ɓɌ-

ɐɌɣɟ ɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɛɜɚɍɟ ȮɌɗɨɝɌɗɨɎɧ 

ɍɑɓ ɐɎɔɒɑəɔɕ ɏɚɗɚɎɧ. 

Ȼɜɔ ɜɌɝɣɑɞɑ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚɐɎɔɒəɚɝɞɔ 

ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ (ɛɚ 3 ɞɚɣɖɌɘ) 

ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ ɛɚ ɖɌɒɐɚɘɟ ɔɓ ɛɚɖɌɓɌ-

ɞɑɗɑɕ əɌɡɚɐɔɗɚɝɨ Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 0,9% ɐɚ 6%, 

ɣɞɚ ɞɌɖɒɑ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚ Ɏɧɝɚɖɚɕ ɐɚɝɞɚ-

Ɏɑɜəɚɝɞɔ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɔ ɠȸȽȶȾ ɝɗɟ-

ɡɚɎɧɡ ɞɜɟɍ. ȼɌɝɝɣɔɞɌɗɔ ɜɑɠɑɜɑəɝəɧɑ ɓəɌɣɑəɔɫ 

ɛɚɐɎɔɒəɚɝɞɔ ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ, 

ɖɚɞɚɜɧɑ ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ Ɏ ɐɌɗɨəɑɕɤɑɕ ɜɌ-

ɍɚɞɑ. 

ȽɗɟɡɚɎɌɫ ɞɜɟɍɌ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ əɌɔɍɚ-

ɗɑɑ ɎɌɒəɧɡ ɎɝɛɚɘɚɏɌɞɑɗɨəɧɡ ɝɞɜɟɖɞɟɜ ɝɜɑɐəɑɏɚ 

ȾɌɍɗɔɢɌ ʈ3.    ȼɑɠɑɜɑəɝəɧɑ ɓəɌɣɑəɔɫ ɤɔɜɔəɧ ɖɚɝɞəɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ ɔ 

ɞɚɗɥɔəɧ ɑɑ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ (n = 30). 

                                                   ɿʥʘʯʝʥʠʝ 

 

ʉʪʨʫʢʪʫʨʘ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ,  

ʄÑʤ (ʤʤ) 

ʐʠʨʠʥʘ ʢʦʩʪʥʦʡ ʯʘʩʪʠ ʧʝʨʝʜ ʧʝʨʝʰʝʡʢʦʤ  1,1Ñ0,21 

ʐʠʨʠʥʘ ʢʦʩʪʥʦʡ ʯʘʩʪʠ ʥʘ ʫʨʦʚʥʝ ʤʝʩʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ 

ʤʳʰʮʳ, ʥʘʪʷʛʠʚʘʶʱʝʡ ʙʘʨʘʙʘʥʥʫʶ ʧʝʨʝʧʦʥʢʫ 
3,82Ñ0,4 

ʊʦʣʱʠʥʘ ʤʝʜʠʘʣʴʥʦʡ ʩʪʝʥʢʠ ʢʦʩʪʥʦʡ ʯʘʩʪʠ 1,1Ñ0,15 
 

   

ȸ ð ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ, ɘ ð ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ. 

ȾɌɍɗɔɢɌ ʈ4.    ȼɑɠɑɜɑəɝəɧɑ ɓəɌɣɑəɔɫ ɛɚɐɎɔɒəɚɝɞɔ ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ  

ɞɜɟɍɧ (n = 30). 

 ɿʥʘʯʝʥʠʝ 

 

ʉʪʨʫʢʪʫʨʘ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ  

ʤʘʢʩʠʤʘʣʴʥʦʛʦ  

ʦʪʢʨʪrʠʷ,  

ʄÑʤ (ʤʤ) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʤʠʥʠʤʘʣʴʥʦʛʦ  

ʦʪʢʨʳʪʠʷ,  

ʄÑʤ (ʤʤ) 

ʉʨʝʜʥʝʝ  

ʟʥʘʯʝʥʠʝ  

ʘʤʧʣʠʪʫʜʳ, 

ʄÑʤ (ʤʤ) 

ʇʨʦʩʚʝʪ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝh ʝʡʢʘ 2,83Ñ0,07 0,01Ñ0,03 2,02Ñ0,12 

ʇʨʦʩʚʝʪ ʚ ʭʨʷʱʝʚʦʡ ʯʘʩʪʠ 4Ñ0,09 0,04Ñ0,09 3,31Ñ0,35 

ʇʨʦʩʚʝʪ ʥʘ ʫʨʦʚʥʝ ʛʣʦʪʦʯʥʦʛʦ 

ʫʩʪʴʷ 
8,8Ñ0,08 0,05Ñ0,08 7,94Ñ0,55 

 

   

ȸ ð ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ, ɘ ð ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ. 
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ɟɡɌ ɔ ɔɘɑɑɞ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ 

ɓɎɟɖɌ Ɏ ɝɜɑɐəɑɘ ɟɡɑ [13, 14]. Ȼɚ ɘəɑəɔɪ ɌɎɞɚ-

ɜɚɎ ɤɔɜɔəɌ ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ əɌ 

ɜɌɓəɧɡ ɟɣɌɝɞɖɌɡ ɜɌɓɗɔɣəɌ: əɌɔɍɚɗɨɤɔɕ ɐɔɌ-

ɘɑɞɜ Ɏ ɚɍɗɌɝɞɔ ɏɗɚɞɚɣəɚɏɚ ɟɝɞɨɫ, əɌɔɘɑəɨɤɔɕ ð 

Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɤɑɕɖɌ [15, 16, 17]. ɉɞɔ ɐɌəəɧɑ 

ɛɚɐɞɎɑɜɒɐɑəɧ ɝɜɑɐəɔɘɔ ɓəɌɣɑəɔɫɘɔ ɛɚɐɎɔɒ-

əɚɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ, ɛɚɗɟɣɑəəɧɘɔ ɝ ɛɚɘɚɥɨɪ 

ɠȸȽȶȾ ɛɚ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɑ: ɝɜɑɐəɫɫ 

ɌɘɛɗɔɞɟɐɌ ɛɚɐɎɔɒəɚɝɞɔ ɛɜɚɝɎɑɞɌ Ɏ ɚɍɗɌɝɞɔ ɛɑ-

ɜɑɤɑɕɖɌ ɝɚɝɞɌɎɔɗɌ 2,02Ñ0,12 ɘɘ, ɝɜɑɐəɫɫ Ɍɘ-

ɛɗɔɞɟɐɌ ɛɚɐɎɔɒəɚɝɞɔ ɛɜɚɝɎɑɞɌ Ɏ ɚɍɗɌɝɞɔ ɡɜɫ-

ɥɑɎɚɕ ɣɌɝɞɔ 3,31Ñ0,35 ɘɘ, ɝɜɑɐəɫɫ ɌɘɛɗɔɞɟɐɌ 

ɛɚɐɎɔɒəɚɝɞɔ ɛɜɚɝɎɑɞɌ Ɏ ɚɍɗɌɝɞɔ ɏɗɚɞɚɣəɚɏɚ 

ɟɝɞɨɫ 7,94Ñ0,55 ɘɘ. Ȼɜɔ ɩɞɚɘ əɑɖɚɞɚɜɧɑ ɌɎɞɚ-

ɜɧ ɚɞɘɑɣɌɪɞ, ɣɞɚ ɛɜɔ ɝɜɌɎəɑəɔɔ ɤɔɜɔəɧ ɡɜɫ-

ɥɑɎɚɏɚ ɚɞɐɑɗɌ ɝɛɜɌɎɌ ɔ ɝɗɑɎɌ ɟ ɚɐəɚɏɚ ɔ ɞɚɏɚ 

ɒɑ ɣɑɗɚɎɑɖɌ, ɝɗɑɎɌ ɘɌɖɝɔɘɌɗɨəɧɕ ɐɔɌɘɑɞɜ 

ɡɜɫɥɑɎɚɏɚ ɚɞɐɑɗɌ Ɏ ɝɜɑɐəɑɘ əɑɝɖɚɗɨɖɚ ɍɚɗɨɤɑ, 

ɣɑɘ ɝɛɜɌɎɌ [15, 18]. 

Ȱɗɫ ɚɝɟɥɑɝɞɎɗɑəɔɫ Ɏɑəɞɔɗɫɢɔɚəəɚɕ 

ɠɟəɖɢɔɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ əɑɐɚɝɞɌɞɚɣəɚ ɛɜɚɝɞɚɕ 

ɌəɌɞɚɘɔɣɑɝɖɚɕ ɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ 

ɐɗɫ ɎɚɓɐɟɡɌ, ɎɌɒəɟɪ ɜɚɗɨ ɔɏɜɌɪɞ ɛɜɚɢɑɝɝɧ ɜɑ-

ɏɟɗɫɢɔɔ ɚɞɖɜɧɞɔɫ ɔ ɓɌɖɜɧɞɔɫ ɛɜɚɝɎɑɞɌ ɞɜɟɍɧ 

[4]. ȹɌɔɍɚɗɑɑ ɎɌɒəɧɘ ɠɌɖɞɚɜɚɘ ɐɗɫ ɓɌɥɔɞɧ 

ɟɡɌ ɫɎɗɫɑɞɝɫ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɑ ɓɌɖɜɧɞɔɑ ɞɜɟɍɧ 

Ɏ ɝɚɝɞɚɫəɔɔ ɛɚɖɚɫ, ɚəɌ Ɏɧɛɚɗəɫɑɞ ɜɚɗɨ Ɏɚɓɐɟ-

ɡɚɎɚɐɌ ɔ ɖɗɌɛɌəɌ, ɜɑɏɟɗɔɜɟɪɥɑɏɚ ɐɌɎɗɑəɔɑ Ɏ 

ɝɜɑɐəɑɘ ɟɡɑ [19, 20, 21, 22]. Ȼɜɚɢɑɝɝɧ ɚɞɖɜɧɞɔɫ 

ɔ ɓɌɖɜɧɞɔɫ (ɝɘɧɖɌəɔɫ) ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ ɝɗɟɡɚ-

Ɏɚɕ ɞɜɟɍɧ ɞɌɖɒɑ əɌɤɗɔ ɚɞɚɍɜɌɒɑəɔɑ ɛɜɔ 

ɠȸȽȶȾ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ ɛɚ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑ-

ɞɚɐɔɖɑ ɔ ɍɧɗɔ ɟɣɞɑəɧ Ɏ ɛɜɚɞɚɖɚɗɑ ɚɛɔɝɌəɔɫ 

ɜɑɓɟɗɨɞɌɞɚɎ ɠȸȽȶȾ.  

ȮɧɎɚɐɧ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ 

ɍɧɗɔ ɔɓɟɣɑəɧ ȸȽȶȾ- ɔ ɠȸȽȶȾ-ɔɓɚɍɜɌɒɑəɔɫ 

ɜɌɓɗɔɣəɧɡ ɎɌɜɔɌəɞɚɎ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ 

ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ. ȼɌɓɜɌɍɚɞɌəəɌɫ ɘɑɞɚɐɔɖɌ 

ɠȸȽȶȾ ɝɗɟɡɚɎɧɡ ɞɜɟɍ ɝ ɛɜɚɍɚɕ ȮɌɗɨɝɌɗɨɎɧ ɫɎ-

ɗɫɑɞɝɫ ɚɍɦɑɖɞɔɎəɧɘ ɔ ɎɧɝɚɖɚɩɠɠɑɖɞɔɎəɧɘ 

ɘɑɞɚɐɚɘ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ 

ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ. Ⱥɛɜɑɐɑɗɑəɧ 

ɜɑɠɑɜɑəɝəɧɑ ɠȸȽȶȾ-ɓəɌɣɑəɔɫ ɛɚɐɎɔɒəɚɝɞɔ 

ɡɜɫɥɑɎɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ ɔ ɜɑɠɑɜɑəɝəɧɑ 

ȸȽȶȾ-ɓəɌɣɑəɔɫ ɤɔɜɔəɧ ɖɚɝɞəɚɕ ɣɌɝɞɔ ɛɑɜɑɐ 

ɛɑɜɑɤɑɕɖɚɘ  ɔ əɌ ɟɜɚɎəɑ ɘɑɝɞɌ ɛɜɔɖɜɑɛɗɑəɔɫ 

ɘɧɤɢɧ, əɌɛɜɫɏɌɪɥɑɕ ɍɌɜɌɍɌəəɟɪ ɛɑɜɑɛɚəɖɟ, 

Ɍ ɞɌɖɒɑ ɜɑɠɑɜɑəɝəɚɑ ɓəɌɣɑəɔɑ ɞɚɗɥɔəɧ ɘɑɐɔ-

Ɍɗɨəɚɕ ɝɞɑəɖɔ ɖɚɝɞəɚɕ ɣɌɝɞɔ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ. 

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɐɗɫ 

ɐɑɞɌɗɨəɚɕ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɖɌɒɐɚɕ ɖɚəɖɜɑɞ-

əɚɕ ɝɞɜɟɖɞɟɜɧ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ. 

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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COMPLEX RADIOLOGICAL DIAGNOSIS OF OSTEONECROSIS OF  

FACIAL BONES IN DESOMORPHINE DEPENDENCE PATIENTS  

ON THE PREOPERATIVE STAGE OF TREATMENT 

 

Babkova A.A. 1, Serova N.S.1, Medvedev Yu.A. 2 

 

urpose.  To determine the diagnostic efficiency of meth ods of complex radiological 

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

onecrosis in patients on preoperative stage.  

Methods and materials.  Orthopantomography, radiography of the skull, MSCT and 

CBCT were performed on 108  patients (100%) in the preoperative stage. Also 25 patients 

(21%) underwent radionuclide diagnostics: planar bone scan, SPECT.  

Results.  The application of complex highly informative radiological methods (MSCT, 

CBCT, radionuclide diagnostics) in desomorphi ne dependence patients at the preoperative 

stage of treatment enables full investigation of character and the prevalence of the patholo g-

ical pr ocess, to plan further tactics of surgical treatment.  

Conclusions.  Thus the diagnostic efficiency parameters at the preoperative stage for 

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

were: the sensitivity ð 97,3%, the specificity ð 99,1%, the accuracy ð 98,4%, for orthopant o-

mogr aphy: the sensitivity ð 78,6%, the specif icity ð 76,3%, the accuracy ð 77,4%, for skull x -

ray: the sensitivity ð 61,1%, the specificity ð 59,2%, the accuracy ð 60,2%.  

    

 Keywords: osteonecrosis, multislice computed tomography, orthopantomography, 

desomorphine, cone -beam computed tomography, rad ionuclide diagnostics.  
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ȶȺȸȻȷȱȶȽȹȬɋ ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȺȽȾȱȺȹȱȶȼȺȳȬ  

ȷȴɂȱȮȺȯȺ ȽȶȱȷȱȾȬ ȿ ȻȬɂȴȱȹȾȺȮ Ƚ ȰȱȳȺȸȺȼɀȴȹȺȮȺȵ  

ȳȬȮȴȽȴȸȺȽȾɈɊ ȹȬ ȰȺȺȻȱȼȬɂȴȺȹȹȺȸ ɉȾȬȻȱ ȷȱɃȱȹȴɋ 

 

ȭɌɍɖɚɎɌ Ȭ.Ȭ.1, ȽɑɜɚɎɌ ȹ.Ƚ.1, ȸɑɐɎɑɐɑɎ Ɋ.Ȭ.2 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɞɔɎəɚɝɞɨ ɘɑɞɚɐɚɎ 

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

ɎɧɫɎɗɑəɔɔ ɚɝɞɑɚəɑɖɜɚɓɚɎ ɟ ɛɌɢɔɑəɞɚɎ əɌ ɐɚɚɛɑɜɌɢɢɔɚəəɚɘ ɩɞɌɛɑ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ, ȸȽȶȾ, 

ȶȷȶȾ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ 108 ɛɌɢɔɑəɞɌɘ (100%) əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ. ȾɌɖɒɑ 25 ɛɌ-

ɢɔɑəɞɚɎ (21%) ɛɚɐɎɑɜɏɗɔɝɨ ɜɌɐɔɚəɟɖɗɔɐəɧɘ ɘɑɞɚɐɌɘ ɐɔɌɏəɚɝɞɔɖɔ: ɛɗɌəɌɜəɌɫ ɚɝɞɑɚɝ-

ɢɔəɞɔɏɜɌɠɔɫ, ȺɀɉȶȾ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔɘɑəɑəɔɑ ɖɚɘɛɗɑɖɝɌ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɘɑɞɚɐɚɎ (ȸȽȶȾ, ȶȷȶȾ, ɜɌɐɔɚəɟɖɗɔɐəɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɓɚɘɚɜ-

ɠɔəɚɎɚɕ ɓɌɎɔɝɔɘɚɝɞɨɪ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɗɑɣɑəɔɫ ɛɚɓɎɚɗɫɑɞ ɛɚɗəɚɢəəɚ ɚɛɜɑ-

ɐɑɗɔɞɨ ɡɌɜɌɖɞɑɜ, ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, ɝɛɗɌəɔɜɚɎɌɞɨ ɞɌɖɞɔɖɟ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ.  

ȮɧɎɚɐɧ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ ɛɚɖɌɓɌɞɑɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ȸȽȶȾ ɝɚ-

ɝɞɌɎɔɗɔ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 98,1%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 99,6%, ɞɚɣəɚɝɞɨ ð 98,8%, ɐɗɫ 
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ȶȷȶȾ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 97,3%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 99,1%, ɞɚɣəɚɝɞɨ ð 98,4%, ɐɗɫ ɚɜɞɚ-

ɛɌəɞɚɘɚɏɜɌɠɔɔ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 78,6%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 76,3%, ɞɚɣəɚɝɞɨ ð 77,4%, 

ɐɗɫ ɚɍɓɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɣɑɜɑɛɌ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 61,1%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 

59,2%, ɞɚɣəɚɝɞɨ ð 60,2%.  

 

 ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɚɝɞɑɚəɑɖɜɚɓ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɚɜ-

ɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, ɐɑɓɚɘɚɜɠɔə, ɖɚəɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɜɌɐɔɚ-

əɟɖɗɔɐəɌɫ ɐɔɌɏəɚɝɞɔɖɌ. 
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t this moment, in the scientific liter ature 

there are much more reports of the o c-

currence of osteonecrosis of the bones of 

the  facial skeleton in patients who use 

synthetic drug such as des omorphine. 

Previou sly, this pathological process meant the 

development of atypical osteomyelitis of the jaw, 

but now the term "osteonecrosis" of the bones of 

the facial skull is more often used  [1]. Desomo r-

phine is a the drug witch manufactured by extra c-

tion from codeine -containing drugs, which could 

be freely purchased in the pharmacy network in 

the territory of the Russian Federation, up to 

01.06.2012. This drug was first synthesized in 

1933 i n the United States. Being a stronger ana l-

gesic than morphine, this drug because of the 

rapid occurrence of drug a ddiction has not found 

proper medical application. A solution of des o-

morphine produced using diffe rent ingredients, 

such as c odeine, gasoline,  soda, iodine, acetone, 

red phosphorus, etc., contaminated with interm e-

diate products of synthesis, is an unstable su b-

stance without the possibility of its transportation 

[2]. Since 2003, desomorphine has been widely 

used, taking the second place in the to tal volume 

of drugs consumed in the territ ory of the Russian 

Federation after heroin [3]. Thus, up to 2011 -2012 

there was an annual steady increase in the nu m-

ber of users of desomorphine. Despite the inte r-

diction imposed on 01 June 2012 on over -the -

counter  sales of codeine preparations on the terr i-

tory of the Russian Federation, in the leading 

medical institutions in the country daily treated 

patients with the cons equences of using this drug.  

In addition to various highly toxic chem i-

cals, the drug also inc ludes red phosphorus, 

which causes the development of atypical ost e-

onecrosis of the facial skull bones [4]. This type of 

osteonecrosis in the clinical picture is similar to 

the cases of phosphoric osteomyelitis of the jaws 

previously described in the liter ature, associated 

with the phosphoric production of matches in the 

late 19th century [5].  

Typical for this osteonecrosis are the pr o-

longed course of the pathological process with r e-

sistance to standard drug treatment is characte r-

istic, the tendency to rapi dly spread to adjacent 

anatomical structures, which leads eventually to 

persistent deformities of the maxillofacial region 

and subsequent invalidism of patients, which, as 

a rule, include persons of young and able -bodied 

age [6].  

Treatment consists in car rying out radical 

surgical interventions depending on the volume of 

affected structures, within healthy tissues, with 

one-stage or delayed installation of nikelid titan i-

um implants in place of resected bones [7].  

In order to obtain the optimal result of s ur-

gical treatment, timely and detailed asses sment of 

pathological changes in bone tissue, correct inte r-

pretation of the prevalence of osteonecr osis zones, 

involvement in the process of both the bones of 

the maxillofacial region and other parts of the 

skele ton is necessary.  

Diagnosis of osteonecrosis and subsequent 

planning of surgical intervention is currently 

based on the results of the use of complex met h-

ods of radioligical examinations such as orthopa n-

tomography (OPG), radiography of the skull in d i-

rect  projection, multislice computed tomography 

(MSCT), cone -beam computed tomography 

(CBCT), in some cases, also the bone scan and 

SPECT.  

Orthopantomography (OPG) in the preoper a-

tive stage of treatment was used in 108 p atients 

(100%). OPT allows to assess th e general condition 

of the entire dentoalveolar system (bone tissue, 

teeth, periodontium, parodontium), a pproximate 

prevalence of osteonecrotic process, also gives a 

description of the wells of the removed teeth, a l-

A 
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lows to determine the presence, nature, l ocaliz a-

tion of fracture, areas of osteosclerotic changes in 

bone structure, bone sequestration, periosteal r e-

action.  

OPG is an affordable method of diagnosis, 

but has a number of disadvantages: projection 

distortion, additional shadows (superposition e f-

fect), poor visualization of the frontal group of 

teeth, upper jaw, sinuses. Thus, orthopantomo g-

raphy requires a mandatory addition of other 

more informative methods of radiation diagnosis 

(MSCT, CBCT) [8].  

Radiography of the skull in a direct proje c-

tion wa s performed in two stages of diagnosis. 

This method makes it possible to assess the co n-

dition of the bones of the vault of the skull, body, 

branches and processes of the mandible [8]. In 

this group of patients, radiography of the skull in 

a direct projecti on allowed to give an overall a s-

sessment of the condition of the skull bones, fra c-

ture of the mandible.  

However, the spectrum of traditional x -ray 

techniques allows to obtain a single -projection 

image of the anatomical area with superposition 

effect, proj ection distortions [8]. Thus, they have a 

number of limitations in assessing the prevalence, 

nature of pathological changes, involvement in the 

process of surrounding tissues.  

Multislice computed tomography (MSCT) is a 

modern method of radiation diagnosti cs, which 

allows to obtain multislice, layered image of the 

anatomical area, with the possibility of subs e-

quent processing of the obtained images, co n-

structions of multiplanar reconstructions, mea s-

urements of length, angles, volumes, density e s-

timation on the Hounsfield scale, including the 

assessment of soft tissue components [9].  

MSCT in the diagnosis of osteonecrosis in 

patients with desomorphine drug addiction was 

the main, the most informative method of r e-

search. MSCT makes it possible to determine the  

presence of osteonecrosis of the maxillofacial area, 

changes in the accompanying anatomical stru c-

tures, to give a full characteristic of bone tissue, 

the prevalence of the pathological process, inclu d-

ing in the upper jaw [10]. MSCT in this group of 

patien ts was used at pre - and postoperative sta g-

es of diagnosis. The limitation of the method is the 

relatively high cost of its implementation. In fo r-

eign literature, the issue of the use of MSCT in the 

diagnosis of osteonecrosis of the facial skull bones 

of various etiologies is sufficiently covered. Howe v-

er, the description of phosphate osteonecrosis in 

patients with desomorphine dependence have li t-

tle impact due to the fact that this type of drugs in 

the US and the EU hardly used [11].  

 At the moment, there  is no single approach 

to the use of MSCT in maxillofacial surgeons and 

dentists. Also, doctors -radiologists do not have 

uniform standardized protocols of processing and 

analysis of the received x - ray data at the pre -and 

postoperative stages.  

In some ca ses, cone -beam computed tomo g-

raphy (CT) was performed in addition to MSCT in 

patients at the initial consultation stage and in 

the postoperative period. The method combines 

the simplicity of the study of traditional dental 

panoramic x -ray and high -quality computed t o-

mography. A distinctive feature of the MSCT is a 

lower radiation load (2 times lower), the cost of the 

study, the severity of artifacts from metal stru c-

tures, the ability to conduct research in FaceScan 

mode [12].  

Osteoscintigraphy was additiona lly applied 

in patients with complaints of pain and dysfun c-

tion in the knee and hip joints. The method allows 

to identify areas of osteonecrotic changes in bone 

structure, to appreciate the prevalence of the 

pathological process that goes beyond the maxill o-

facial area.  

Materials and methods.  

In the period from 2014 to 2018, a total of 

108 drug addicts with a history of abuse codein -

containing synthetic drugs such as desomorphine 

were evaluated at the Clinics of the First Moscow 

State Medical University nam ed after I. M. Sech e-

nov. The age of patients varied from 18 to 48 

years. The median age was 28 years. Among the 

patients, the number of women was 11 (10,1%), 

men ð 97 (89,9%). The duration of administration 

of desomorphine in this group of patients ranged 

from 2 months to 10 years.  

All subjects (n=108; 100%) went through a 

complete clinical, microbiological, and X -ray eva l-

uation. Radiological diagnostic methods included 

anteroposterior skull X -ray, panoramic radio g-

raphy (OPG), multispiral computed tomograph y 

(MSCT), cone -beam computed tomography and 

bone scintigraphy. Facial skull MSCT performed 

in the 108 subjects included various multiplanar 

and three -dimensional (3D) reconstructions of o b-

tained images with subsequent analysis. 108 p a-

tients (100%) underwen t CBCT with FaceScan 

program. 25 patients (21%) underwent radion u-

clide bone scintigraphy with the 99mTc -

Pyrphotech radiopharmaceutical (planar scinti g-

raphy, SPECT). The study was carried out using a 

gamma camera, according to the standard tec h-

nique, with s ubsequent modified image pr o-

cessing. As a result of this complete clinical, X -ray 

evaluation, 108 patients were diagnosed with a 

òToxic phossy osteonecrosisó of respective facial 

skull bones.  

Results.  

Clinical, radiological data obtained in the 

108 subjec ts demonstrated atypical bone osteon e-

crosis of the facial skull with a characteristic pr o-

longed course of the disease resistant to standard 

pharmacological treatment. Physical examination 

data included gum recession, exposed alveolar 
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processes of the jaws,  and open areas of bone ti s-

sue that had a typical dirty -grey or yellow -brown 

color (fig.1 (a,b)).  

Radiological diagnostics revealed empty 

tooth sockets without signs of osteolysis in 108 

patients, as well as a widened periodontal fissure 

with sclerotic end  plates in 57 subjects (52,8 %). 

In 39 patients (36,1%) findings included massive 

diffuse periosteal muff -like deposits, predominan t-

ly in the lower jaw region, formation of extensive 

zones of sequestration, and osteoporotic and ost e-

osclerotic areas alterna ting in the bone tissue.  

 It was found that in 34 patients (31,5%) 

osteonecrosis sites were located in the upper jaw 

area, in 49 (45,4%) - in th e lower jaw area, in 

23,1% of cases (n=25) the pathological process 

was spread on both jaws. The areas of osteoscl e-

rosis were determined from the data of mainly 

OPG in more than half of cases (n=63; 58,3%). 

Their localization corresponded to the areas of a n-

gles, branches of the lower jaw, locally around the 

source of destruction, or their comb ination. Less 

often, osteosclerosis of the whole body of the lower 

jaw was noted, without or with the involvement of 

branches and angles on both sides. In a number 

of cases, osteosclerosis was determined in the r e-

gion of the coronary and co ndylar processes of the 

lower jaw. The fracture line was detected in 22,2% 

(n=24) patients, mainly in the area of corners, 

branches and the body of the lower jaw (Fig.2). 

 

Fig. 1  (ȼɔɝ. 1) 

 

Fig. 2  (ȼɔɝ. 2) 

Fig. 1.   Photos. 

Visual examination reveals a recession of the gum and an exposed alveolar process of the upper (a) and lower (b) 

jaws.  

ȼɔɝ. 1. ɀɚɞɚɏɜɌɠɔɔ. 

ȮɔɓɟɌɗɨəɧɕ ɚɝɘɚɞɜ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɜɑɢɑɝɝɔɪ ɖɚɝɞəɚɕ ɞɖɌəɔ ɣɑɗɪɝɞɑɕ, ɎɧɫɎɔɞɨ ɚɏɚɗɑəəɧɑ ɟɣɌɝɞɖɔ 

ɌɗɨɎɑɚɗɫɜəɧɡ ɚɞɜɚɝɞɖɚɎ Ɏɑɜɡəɑɕ (Ɍ) ɔ əɔɒəɑɕ (ɍ) ɣɑɗɪɝɞɑɕ. 

 

Fig. 2  (ȼɔɝ. 2) 

Fig. 2.     Panoramic radiograph.  

Destruction of the body of the lower jaw, areas of sequestration, and the pathological fracture on the left side can  

be seen.  

ȼɔɝ. 2.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɐɑɝɞɜɟɖɢɔɫ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɟɣɌɝɞɖɔ ɝɑɖɎɑɝɞɜɌɢɔɔ, ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɑɜɑɗɚɘ ɝɗɑɎɌ. 
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The periosti tis was detected in patients in 37% of 

cases (n=40). The intensity of periosteal stratific a-

tions, the degree of their e xpression was different: 

in 8,3% (n = 9) there was a linear type of periost i-

tis, sometimes passing into lamellar, in 67,6% 

(n=50) the lay ered so -called bulbous type was d e-

termined. According to trad itional X -ray methods, 

sequestration was determined in 32 cases 

(29,6%), but the nature of the sequesters, localiz a-

tion, penetrating character was not reliable due to 

limitations of these methods  (projection disto r-

tions, errors reaching 20%). Changes in the peri o-

dontal gap were noted in 62 patients (57,4%): with 

its expansion (n=35; 32,4%), its enlargement and 

sclerosing (n=11; 10,2%), sclerosing without e x-

pansion  (n=9; 8,3%),  in   5  patients   (4,6%) there  

was a narrowing of the periodontal gap. Holes of 

previously removed teeth were not detec ted in 64 

cases (59,3%), in 20 p atients (18,5 %), there were 

holes without signs of sclerosis in 31,5 % (n=34) 

their sclerosis was noted. In 22,2% (n=24) cases 

the increase in the size of the lower jaw due to 

laminated periostitis was determined. However, it 

was impossible to determine the exact size,  thic k-

ness of the alveolar and palatine pr ocesses of the 

upper jaw, the size of the mandible, the structure 

and density of the bones of the maxillofacial r e-

gion, and the state of the maxillary sinuses, a c-

cording to the traditional r adiographic methods 

used .  

When conducting MSCT and CBCT (n=108; 

100%) the criteria for evaluating diagnostic stu d-

ies were similar. In contrast to traditional X -ray 

methods, MSCT and CBCT allowed to accurately 

assess the localization of osteonecrosis foci: in 

49,1% (n=53) cases i n the mandible, in 23,1% 

(n=25) in the upper jaw region, in 30 (27,8%) p a-

tients pathological process captured both jaws. 

MSCT and CBCT also revealed the involvement of 

other bones of the facial skeleton in the patholog i-

cal process (n=42; 38,9%). These meth ods allowed 

to evaluate changes in the structure of the bone 

tissue of the maxillofacial region: alternation of 

osteosclerosis zones with osteoporosis zones - the 

so-called "soap foam" pattern in 29 patients 

(26,9%). Foci of osteonecrosis according to MSCT  

(CBCT) had an irregular shape, a fusing character. 

There was a lack of a clear demarcation zone. A c-

cording to MSCT and CBCT sequestrants were d e-

tected in 42 patients (38,9%), spongy, cortical, 

mixed in some cases. By using MSCT fistula pa s-

sages in soft ti ssues were determined in 80 p a-

tients (74%), while part of the sequestration was 

attributed to the penetrative type (n=4;3,7%). 

MSCT (CBCT) allowed to more accurately assess 

the nature and location of the periosteal reaction, 

including in the frontal sectio ns of the jaws, ma x-

il lary sinuses, which was impossible with trad i-

tional radiographic techniques. According to 

MSCT (CBCT), the phenomenon of periostitis were 

detected in 64 patients (59,2%). In 23 cases (46%), 

the layered nature of the periosteal layers, pr e-

dominantly in the region of the lower jaw, was d e-

fined, which covered the bone as a "clutch" on all 

sides (fig.3). When the upper jaw is injured, the 

periostitis captures the internal surface of the  

 

Fig. 3 Ɍ  (ȼɔɝ. 3 Ɍ) 

 

Fig. 3 b   (ȼɔɝ. 3 ɍ) 

Fig. 3.    MSCT. Axial (a), coronal (b) reconstructions.  

In the region of the lower jaw, irregular osteosclerosis is noted, mainly on the right. In the area of the body, angle, 

branch, processes o f the lower jaw on the right, massive fringing, sometimes broken periosteal layers are visua l-

ized.   

ȼɔɝ. 3.  ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ (Ɍ), ɖɚɜɚəɌɗɨəɌɫ (ɍ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ȯ ɞɑɗɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɚɞɘɑɣɌɑɞɝɫ əɑɜɌɎəɚɘɑɜəɧɕ ɚɝɞɑɚɝɖɗɑɜɚɓ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɛɜɌɎɌ. Ȯ ɞɑɗɑ, ɟɏɗɟ, 

ɎɑɞɎɔ, ɚɞɜɚɝɞɖɌɡ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ ɚɛɜɑɐɑɗɫɪɞɝɫ ɘɌɝɝɔɎəɧɑ, ɘɑɝɞɌɘɔ ɜɌɓɚɜɎɌəəɧɑ ɝɗɚɔɝɞɧɑ ɛɑɜɔ-

ɚɝɞɌɗɨəɧɑ əɌɝɗɚɑəɔɫ. 
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bone (n=14;13%). MSCT (CBCT) also made it po s-

sible to accurately assess the condition of the pe r-

iodontal gap. Its expansion and sclerosis was no t-

ed in 83 patients (76,9%). According to the MSCT 

(CBCT) data,  the holes of the removed teeth were 

not detected in 71 cases (66%), in 36 patients 

(33,3%) their sclerosis was noted.  

Alterations in the upper jaw, as well as d e-

velopment of maxillary sinusitis, were also chara c-

teristic (fig.4).  

By using MSCT and CBCY the  fracture line 

of the lower jaw was detected in 22,2% (n=24) p a-

tients (fig. 5).  

These high -tech methods  (MSCT, CBCT) 

made it possible to estimate the prevalence of the 

pathological process on adjacent anatomical 

structures, which was impossible with the use of 

traditional x -ray techniques. In the upper jaw of 

33,3% of patients (n=36), the maxillary sinus, also 

the zygomatic, palatal (n=39; 36,1%), and in some 

cases the frontal processes of the maxillary bones 

(n=11; 10,2%) were involved in the pathologica l 

process (fig.6). In 31 patients (28,7%), according 

to the MSCT (CBCT), the pathological process  

 

Fig. 4 Ɍ  (ȼɔɝ. 4 Ɍ) 

 

Fig. 4 b  (ȼɔɝ. 4 ɍ) 

 

Fig. 4 c  (ȼɔɝ. 4 Ɏ) 

 

Fig. 4 d  (ȼɔɝ. 4 ɏ) 

Fig. 4.    MSCT. Axial (a), coronal (b, c), 3D reconstructions (d).  

Destructive changes  and sequestration are determined in the region of alveolar and palatine processes of the u p-

per jaw w ith the involvement of the right frontal process.  

ȼɔɝ. 4.  ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ (Ɍ), ɖɚɜɚəɌɗɨəɌɫ (ɍ, Ɏ), 3D ɜɑɖɚəɝɞɜɟɖɢɔɔ (ɏ). 

Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ, ɝɑɖɎɑɝɞɜɌɢɔɫ Ɏ ɌɗɨɎɑɚɗɫɜəɚɘ ɔ əɑɍəɚɘ ɚɞɜɚɝɞɖɌɡ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ ɝ ɎɚɎɗɑɣɑəɔɑɘ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɛɜɌɎɚɏɚ ɗɚɍəɚɏɚ ɗɚɍəɚɏɚ ɚɞɜɚɝɞɖɌ. 
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spread to the orbital part of the frontal bone, the 

vascular processes of the base bone, the v omer. 

The method of MSCT (CBCT) allowed to a ssess the 

condition of the paranasal sinuses: to identify, 

characterize the presence of acute and chronic 

changes  in the maxillary, frontal, wedge -shaped 

sinuses, trellis labyrinth, which can not be done 

by using traditional techniques. Thus, the use of 

MSCT (CBCT) in patients with osteonecrosis si g-

nificantly complements the information on the 

state of bone structure s and localization of the 

pathological process obtained with the use of tr a-

ditional x -ray techniques.  

At the preoperative stage of treatment 25 p a-

tients (23,1%) underwent radionuclide diagno s-

tics, which included two stages: planar osteosci n-

tigraphy in the Whole Body mode, single -photon 

emission computed tomography (SPECT) to hip 

level (n=14; 12,3%) or knee (n=11; 10,2%). 99mTc -

pyrfotech was used as radiopharmaceutical (RFP).  

 

Fig. 5 Ɍ (ȼɔɝ. 5 Ɍ) 

 

Fig. 5 b  (ȼɔɝ. 5 ɍ) 

 

Fig. 5 c  (ȼɔɝ. 5 Ɏ) 

Fig. 5.     CBCT. Panoramic (a), 3D reconstructions (b, c).  

Irregular sclerosis of the body of the lower jaw to the left, body, angle, process es of the lower jaw to the right is 

noted. In the area of the body, the angle of the lower jaw on the right, bone -destructive changes are determined 

involving the right mandibular nerve, periosteal stratification, in the places of the ruptured character in  the path o-

logical process of the canal. In the area of the body of the lower jaw, the lateral tooth 4.2 determines the fracture 

line with displacement. Infringement  of an  occlusion . 

ȼɔɝ. 5.   ȶȷȶȾ. ȻɌəɚɜɌɘəɌɫ (Ɍ), 3D ɜɑɖɚəɝɞɜɟɖɢɔɔ (ɍ, Ɏ). 

ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ əɑɜɌɎəɚɘɑɜəɧɕ ɚɝɞɑɚɝɖɗɑɜɚɓ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ, ɞɑɗɌ, ɟɏɗɌ, ɚɞɜɚɝɞɖɚɎ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ ɝɛɜɌɎɌ. Ȯ ɞɑɗɑ, ɟɏɗɟ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ ɚɞɘɑɣɌɪɞɝɫ ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ ɝ ɎɚɎɗɑɣɑ-

əɔɑɘ ɝɞɑəɚɖ ɖɌəɌɗɌ ɛɜɌɎɚɏɚ əɔɒəɑɣɑɗɪɝɞəɚɏɚ əɑɜɎɌ, ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɑɜɔɚɝɞɌɗɨəɧɑ əɌɝɗɚɑəɔɫ ɘɑɝɞɌɘɔ ɜɌɓɚ-

ɜɎɌəəɚɏɚ ɡɌɜɌɖɞɑɜɌ. Ȯ ɞɑɗɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ ɗɌɞɑɜɌɗɨəɑɑ ɓɟɍɌ 4.2 ɚɛɜɑɐɑɗɫɑɞɝɫ ɗɔəɔɫ ɛɑɜɑɗɚɘɌ ɝɚ 

ɝɘɑɥɑəɔɑɘ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ əɌɜɟɤɑəɔɑ əɚɜɘɌɗɨəɚɏɚ ɛɜɔɖɟɝɌ. 
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When analyzing the data obtained, such indic a-

tors as intensity, localization of the accumul ation 

of radiopharmac eutical (RFP) in the bones of both 

the facial and other parts of the skeleton that were 

included in the study area were evaluated. Eval u-

ation was carried out visually, in collision with 

contralateral or lower - / higher -lying refe rence 

regions.  

 Bone scinti graphy and SPECT revealed e x-

cessive accumulation of the radiopharmaceutical 

in the facial bones in 25 study subjects: in the 

maxilla (n=5; 4,6%), mandible (n=11; 10,2%), or 

eye-pits in 3 patients (2,8 %) and in the chee k-

bones in 4 subjects (3,7%). Accumula tion of the 

radiopharmaceutical was also observed in the 

body and manubrium of the sternum in 7 su b-

jects (6,5 %), in the clavicles and humeral heads 

in 6 individuals (5,6 %) and in the crests of the 

ilium in 5 subjects (4,6 %) (fig.7).  

In 2 cases, a high intensity of RFP accum u-

lation in the region of the elbow (1,9%) or knee 

(n=2; 1,9%) joint was determined (fig.8). At the 

same time, no anamnestic data on the presence of 

trauma or signs of bone -destructive, traumatic 

changes in this area, obtained with the  help of 

other X -ray diagnostic methods, were not noted.  

 

Fig. 6 Ɍ  (ȼɔɝ. 6 Ɍ) 

 

Fig. 6 b  (ȼɔɝ. 6 ɍ) 

 

Fig. 6 c  (ȼɔɝ. 6 Ɏ) 

 

Fig. 6 d  (ȼɔɝ. 6 ɏ) 

Fig. 6.     MSCT. Axial (a), coronal (b), sagittal (c), 3D reconstructions (d).  

There are extensive bone -destructive changes in the region of the alveolar and palatine growth of the maxilla on 

the left, with the process of the left maxillary si nus wall extending, the left sections of the nasal cavity, the lower 

and lateral walls of the left orbit, the left cheekbone, the zygomatic process of the left temporal bone, the develo p-

ment of sequestration.  

ȼɔɝ. 6.   ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ (Ɍ), ɖɚɜɚəɌɗɨəɌɫ (ɍ), ɝɌɏɔɞɞɌɗɨəɌɫ (Ɏ), 3D ɜɑɖɚəɝɞɜɟɖɢɔɔ (ɏ). 

ȺɞɘɑɣɌɪɞɝɫ ɎɧɜɌɒɑəəɧɑ ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɔ əɑɍəɚɏɚ ɚɞɜɚɝɞɖɚɎ Ɏɑɜɡəɑɕ ɣɑ-

ɗɪɝɞɔ ɝɗɑɎɌ, ɝ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ əɌ ɝɞɑəɖɔ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ, ɗɑ-

Ɏɧɑ ɚɞɐɑɗɧ əɚɝɚɎɚɕ ɛɚɗɚɝɞɔ, əɔɒəɪɪ ɔ ɗɌɞɑɜɌɗɨəɟɪ ɝɞɑəɖɔ ɗɑɎɚɕ ɚɜɍɔɞɧ, ɗɑɎɟɪ ɝɖɟɗɚɎɟɪ ɖɚɝɞɨ, ɝɖɟɗɚɎɚɕ 

ɚɞɜɚɝɞɚɖ ɗɑɎɚɕ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, ɝ ɜɌɓɎɔɞɔɑɘ ɝɑɖɎɑɝɞɜɌɢɔɔ. 
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Fig. 7  (ȼɔɝ. 7) 

Fig. 7.     Bone scintigraphy, SPECT.  

Excessive accumulation of the radiopharmaceutical can be seen in the projections of the body of the upper jaw, 

left cheekbone ð eye complex, and nasal bones, moderate accumulation of the indicator in the projections of the 

manubrium and body of the sternum can be observed.  

ȼɔɝ. 7.    ȺɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɫ, ȺɀɉȶȾ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɔəɞɑəɝɔɎəɚɑ əɌɖɚɛɗɑəɔɑ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏ ɛɜɚɑɖɢɔɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɗɑɎɚɏɚ ɝɖɟɗɚ-

ɏɗɌɓəɔɣəɚɏɚ ɖɚɘɛɗɑɖɝɌ, ɖɚɝɞɑɕ əɚɝɌ, ɚɞɘɑɣɌɑɞɝɫ ɟɘɑɜɑəəɚɑ əɌɖɚɛɗɑəɔɑ ȼɀȻ Ɏ ɛɜɚɑɖɢɔɔ ɞɑɗɌ ɔ ɜɟɖɚɫɞɖɔ 

ɏɜɟɐɔəɧ. 

 

Fig. 8.     Bone scintigraphy . 

Areas of increased accumulation of radiopharmaceutical in the projection of the body of the upper jaw,  the 

cheekbone, the bones of the nose to the right, the accumulation of RFP in the right knee joint, the handle and 

body of the sternum, the crests of the iliac bones are noted.  

ȼɔɝ. 8.    ȺɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɫ. 

ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɛɚɎɧɤɑəəɚɑ əɌɖɚɛɗɑəɔɑ ȼɀȻ Ɏ ɛɜɚɑɖɢɔɔ ɞɑɗɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ, ɖɚɝɞɑɕ 

əɚɝɌ ɝɛɜɌɎɌ, ɞɌɖɒɑ ɚɞɘɑɣɌɑɞɝɫ Ɍɖɖɟɘɟɗɫɢɔɫ ȼɀȻ Ɏ ɛɜɌɎɚɘ ɖɚɗɑəəɚɘ ɝɟɝɞɌɎɑ, ɜɟɖɚɫɞɖɑ ɔ ɞɑɗɑ ɏɜɟɐɔəɧ, 

ɖɜɧɗɨɫɡ ɛɚɐɎɓɐɚɤəɧɡ ɖɚɝɞɑɕ. 
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Bone scintigraphy and SPECT provided 

complete information on the abnormalities and 

allowed assessment of the regional advancement 

of the disease and determination of the further 

treatment strategy for these patients, serving as a 

significant addition to MSCT data.  

Conclusion.  

The complex radiological diagnostic routine 

(MSCT, radionu clide diagnostics) was conducted 

before surgery, which permitted use of obtained 

data for estimating the required scale of subs e-

quent surgery and, in the postoperative period, for 

evaluation of the quality of the surgical interve n-

tion to implant individual  titanium nickelide e n-

doprostheses and for outlining further patients 

management plans.  

 Conventional X -ray techniques (orthopa n-

tomography, X -ray of the skull) allowed for a te n-

tative, incomplete picture of the extent and nature 

of the pathological change s. Projective distortion 

summation effect, limits in the correct imaging 

front sections of jaws, paranasal sinuses, soft ti s-

sues, the presence of involvement in the patholo g-

ical process of other facial bones skeletons did not 

allow to apply orthopantomogra phy and radio g-

raphy as optimal and basic methods at the pr e-

operative stage of treatment.  

 Radiography skull significantly inferior o r-

thopantomography, including determining the 

character changes in the wells of extracted teeth, 

periodontal crevices, parana sal sinuses, the n a-

ture and localization of pathological changes in 

the upper jaw.  

 In view of the availability of projection di s-

tortion superposition effect, obtaining a planar 

image (only in one projection) X -ray of the skull 

and OPG proved ineffective i n the presence of a s-

sociated lesions of the jaws, as with involvement 

in the pathological process of other facial bones of 

the skull.  

 Highly informative techniques, such as 

multislice computed tomography, cone -beam 

computed tomography, radionuclide diagno stic 

methods, diagnostic capabilities significantly ou t-

performed conventional radiographic techniques. 

These methods made it possible to accurately d e-

termine the localization, the prevalence of path o-

logical changes, to obtain the most complete i n-

formation necessary for choosing the optimal ta c-

tics of surgical treatment.  

 CBCT for most parameters was not inferior 

to MSCT, it also had a relatively lower radiation 

load. CBCT helped properly identify the characte r-

istics of pathological changes in patients with os-

teonecrosis of facial bones. The disadvantage of 

the method was the lack of a full and correct vis u-

alization of the surrounding soft tissue, the dete c-

tion of fistulous passages.  

 Diagnostic efficiency of methods of complex 

radiological diagnosis (OPG, Ɂ-ray, MSCT, CBCT) 

in patients with osteonecrosis of the bones of the 

facial skeleton at the preoperative stage was:  

Å for MSCT: the sensitivity ð 98,1%, the 

specificity ð 99,6%, th e accuracy ð 98,8%;  

Å for CBCT: the sensitivity ð 97,3%, the spe c-

ificity ð 99,1%, the accuracy ð 98,4%;  

Å for orthopantomography: the sensitivity ð 

78,6%, the specificity ð 76,3%, the accuracy ð 

77,4%;  

Å for skull x -ray: the sensitivity ð 61,1%, the 

specif icity ð 59,2%, the accuracy ð 60,2%.    

 Therefore, complex radiological diagnostic 

technologies (MSCT, CBCT, radionuclide diagno s-

tics) used to evaluate the skeletal system in p a-

tients taking desomorphine allow timely identific a-

tion of the nature of the di sorder, its advanc e-

ment, and presence of concomitant compl ications, 

thus helping in the determination of the further 

surgical strategy for this patient population, pla n-

ning of subsequent reconstructive and rehabilit a-

tion treatment, a nd treatment quality as sessment . 
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ANALYSIS OF DYNAMIC CHANGING OF RADIOLOG ICAL PICTURE OF  

PERIAPICAL ODONTOGENIC PROCESSES OF THE JAWS AFTER DIFFERENT  

METHODS OF DENTAL TREATMENT 

 

Tarasenko S.V., Serova N.S.,  

Shamanaeva L.S., Zagorskij S.V., Diachkova E.Yu.  
 

urpose.  To assess dynamic changes of radiological picture of periapical odontogenic 

processes after various methods of dental treatment - endodontic  and surgical - to 

predict long -term results.  

Materials and methods . A total of 10 patients with periapical odontogenic processes 

of the jaws were treated on the basis of the Institute of dentistry of Sechenov University for 2 

years from 2016 to 2018: 5 (5 0%) underwent endodontic treatment and 5 (50%) carried on 

oper ations. Radiological methods were provided before intervention, in the process (during 

dental canal treatment), in 6 and 12 months after manipulations.  

Results.  Analyzed obtained research data w ere revealed positive effect of both met h-

ods -endodontic and surgical ð for clinical and X -ray regression of the inflammatory focus, 

alike an increasing of bone density with a reduction of the discharge zone according to rad i-

ological examination in 6 month s in all 10 cases (100%), the complete disappearance of the 

focus and the achievement of a density equal to the intact surrounding bone in 8 patients 

(80%).  

The absence of 100% positive long -term results in the treatment of periapical odo n-

togenic processes  in dentistry concerns both endodontic and surgical procedures because of 

the first is not always possible completely to eliminate the focus of infection, and the latter 

are associated with the presence of general operational risk and do not guarantee the dur a-

tion of a positive outcome.  

Conclusion.  Radiological method of examination plays important role in assessing of  

dynamic changes in the affected periapical area after dental treatment, along with clinical 

examination.  

 

 Keywords: computer tomography, p eriapical odontogenic processes, endodontic 

treatment, microscope, cystectomy, osteoplastic material.computer tomography, periapical 

odontogenic processes, endodontic treatment, microscope, cystectomy, osteoplastic mater i-

al.  
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ȬȹȬȷȴȳ ȰȴȹȬȸȴɃȱȽȶȴɁ ȴȳȸȱȹȱȹȴȵ ȼȱȹȾȯȱȹȺȷȺȯȴɃȱȽȶȺȵ ȶȬȼȾȴȹɇ  

ȻȱȼȴȬȻȴȶȬȷɈȹɇɁ ȺȰȺȹȾȺȯȱȹȹɇɁ ȻȼȺɂȱȽȽȺȮ Ȯ ɃȱȷɊȽȾɋɁ ȻȺȽȷȱ  

ȼȬȳȷȴɃȹɇɁ ȸȱȾȺȰȺȮ ȽȾȺȸȬȾȺȷȺȯȴɃȱȽȶȺȯȺ ȷȱɃȱȹȴɋ 

 

ȾɌɜɌɝɑəɖɚ Ƚ.Ȯ., ȽɑɜɚɎɌ ȹ.Ƚ.,  

ɄɌɘɌəɌɑɎɌ ȷ.Ƚ., ȳɌɏɚɜɝɖɔɕ Ƚ.Ȯ., ȰɨɫɣɖɚɎɌ ȱ.Ɋ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ Ɏ ɐɔəɌɘɔɖɑ ɔɓɘɑəɑəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɧ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɚɐɚəɞɚɏɑəəɧɡ ɛɜɚɢɑɝɝɚɎ ɛɚɝɗɑ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɚɎ 

ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ð    ɩəɐɚɐɚəɞɔɣɑɝɖɚɏɚ ɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ð ɐɗɫ 

ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɚɞɐɌɗɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȹɌ ɍɌɓɑ ɖɌɠɑɐɜ ɔ ɖɗɔəɔɖ ȴəɝɞɔɞɟɞɌ ɝɞɚɘɌɞɚɗɚɏɔɔ ȻɑɜɎɚ-

ɏɚ ȸȯȸȿ ɔɘɑəɔ ȴ.ȸ.ȽɑɣɑəɚɎɌ Ɏ ɞɑɣɑəɔɑ 2 ɗɑɞ ɝ 2016 ɛɚ 2018 ɏɏ. ɍɧɗɚ ɛɜɚɗɑɣɑəɚ 10 ɛɌ-

ɢɔɑəɞɚɎ ɝ ɛɑɜɔɌɛɔɖɌɗɨəɧɘɔ ɚɐɚəɞɚɏɑəəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ ɣɑɗɪɝɞɑɕ, 5 (50%) ɔɓ ɖɚɞɚɜɧɡ 

ɛɜɚɎɑɗɔ ɩəɐɚɐɚəɞɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ, Ɍ 5 (50%) ð ɡɔɜɟɜɏɔɣɑɝɖɚɑ, Ɏ ɚɍɦɑɘɑ ɓɟɍɚɝɚɡɜɌəɫɪ-

ɥɔɡ ɚɛɑɜɌɢɔɕ. ȷɟɣɑɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔ ɐɚ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌ, Ɏ ɛɜɚɢɑɝɝɑ ɗɑɣɑəɔɫ (ɛɜɔ ɛɜɚɗɑɣɔɎɌəɔɔ ɖɌəɌɗɚɎ ɓɟɍɚɎ), ɣɑɜɑɓ 6 ɔ 12 ɘɑɝɫ-

ɢɑɎ ɛɚɝɗɑ ɗɑɣɑəɔɫ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɌəɌɗɔɓɌ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɛɚɝɗɑ 

ɚɍɚɔɡ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ ð ɖɌɖ ɩəɐɚɐɚəɞɔɣɑɝɖɚɏɚ, ɞɌɖ ɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ð ɛɜɚɔɝɡɚɐɔɞ ɜɑ-

ɏɜɑɝɝɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɚɣɌɏɌ ɝ ɟɘɑəɨɤɑəɔɑɘ ɑɏɚ ɚɍɦɑɘɌ, ɟɎɑɗɔɣɑəɔɑɘ ɛɗɚɞəɚɝɞɔ 

ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɐɌəəɚɕ ɚɍɗɌɝɞɔ ɝɚ ɝəɔɒɑəɔɑɘ ɓɚəɧ ɜɌɓɜɫɒɑəɔɫ ɛɚ ɐɌəəɧɘ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɞɑɣɑəɔɑ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɗɑɣɑəɔɫ Ɏɚ Ɏɝɑɡ 10 ɝɗɟɣɌɫɡ (100%), 

ɛɚɗəɚɑ ɔɝɣɑɓəɚɎɑəɔɑ ɚɣɌɏɌ ɔ ɐɚɝɞɔɒɑəɔɑ ɛɗɚɞəɚɝɞɔ, ɜɌɎəɚɕ ɔəɞɌɖɞəɚɕ ɚɖɜɟɒɌɪɥɑɕ 

ɖɚɝɞɔ ɟ 8 ɛɌɢɔɑəɞɚɎ (80%). 

ȺɞɝɟɞɝɞɎɔɑ 100% ɛɚɗɚɒɔɞɑɗɨəɧɡ ɚɞɐɌɗɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɔ ɗɑɣɑəɔɔ ɛɑɜɔɌɛɔ-

ɖɌɗɨəɧɡ ɚɐɚəɞɚɏɑəəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɔ ɖɌɝɌɑɞɝɫ ɖɌɖ ɩəɐɚɐɚəɞɔɣɑɝɖɔɡ, ɞɌɖ 

ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɘɌəɔɛɟɗɫɢɔɕ, ɞɌɖ ɖɌɖ ɛɜɔ ɩəɐɚɐɚəɞɔɣɑɝɖɔɡ ɚɛɑɜɌɢɔɫɡ əɑ ɎɝɑɏɐɌ ɟɐɌɑɞ-

ɝɫ ɟɝɞɜɌəɔɞɨ ɛɚɗəɚɝɞɨɪ ɚɣɌɏ ɔəɠɑɖɢɔɔ, Ɍ ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɘɌəɔɛɟɗɫɢɔɔ ɝɚɛɜɫɒɑəɧ ɝ 

əɌɗɔɣɔɑɘ ɚɍɥɑɚɛɑɜɌɢɔɚəəɧɡ ɜɔɝɖɚɎ ɔ əɑ ɏɌɜɌəɞɔɜɟɪɞ ɐɗɔɞɑɗɨəɚɝɞɨ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ 

ɔɝɡɚɐɌ. 

ȳɌɖɗɪɣɑəɔɑ. Ⱥɐəɟ ɔɓ ɏɗɌɎəɧɡ ɜɚɗɑɕ Ɏ ɚɢɑəɖɔ ɐɔəɌɘɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɚɍɗɌ-

ɝɞɔ ɓɚəɧ ɛɚɜɌɒɑəɔɫ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɧɡ ɘɌəɔɛɟɗɫɢɔɕ Ɏ ɛɑɜɔɌɛɔɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ Ɏ 

ɝɞɚɘɌɞɚɗɚɏɔɔ, əɌɜɫɐɟ ɝ ɖɗɔəɔɣɑɝɖɔɘ ɚɝɘɚɞɜɚɘ, ɔɏɜɌɑɞ ɗɟɣɑɎɚɕ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɚ 

Ɏɝɑɘ ɑɏɚ ɘəɚɏɚɚɍɜɌɓɔɔ. 

 

 ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɛɑɜɔɌɛɔɖɌɗɨəɧɑ ɚɐɚəɞɚɏɑəəɧɑ 

ɛɜɚɢɑɝɝɧ, ɩəɐɚɐɚəɞɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ, ɘɔɖɜɚɝɖɚɛ, ɢɔɝɞɩɖɞɚɘɔɫ, ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɔɕ ɘɌ-

ɞɑɜɔɌɗ. 
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ntroduction.  

In dentistry, per iapical inflammatory odo n-

togenic processes are characterized by the 

presence of a permanent focus of infe ction 

and are accompanied by periodic ep isodes of 

exacerbation of different intensity, which over time 

leads to loss of teeth, as well as the possible de-

velopment of a diffuse purulent process involving 

both bone and soft tissues of the maxillofacial a r-

ea [1]. The x -ray picture of such pr ocesses outside 

the stage of exacerbation indicates the presence of 

a zone of bone tissue rarefaction at the apexes of  

the dental roots, as a rule, of the round shape [2]. 

With the spread of the inflammatory process, 

there is an increasing of the volume and zone of 

reduction of the bone density of the jaw. After va r-

ious provided dental methods of treatment of per i-

apical o dontogenic processes, r egression of foci of 

infection with a change in the x - ray pattern is 

possible or, conversely, as a result of the insignif i-

cant efficiency of the used techniques, inflamm a-

tion spreads with the corr esponding clinical and 

radiological  picture.  

The aim of the study was to assess the d y-

namics of changes in the radiological picture of 

periapical odontogenic process after various 

methods of dental treatment - endodontic and 

surgical - to predict long -term results.  

Materials and methods.  

On the basis of departments and clinics of 

the Institute of dentistry of Sechenov University 

for 2 years from 2016 to 2018 under the superv i-

sion there were 10 patients with periapical odo n-

togenic processes of the jaws. Of these, 5 (50%) 

were treated by denti sts -therapists (endodontic 

treatment), and 5 (50%) ð by surgery (tooth -

preserving operations in the volume of resection of 

the root apex, cystectomy, the use of osteoplastic 

materials based on hydroxyapatite (radiopaque) 

and collagen type 1 (non -X-ray cont rast). Radi o-

logical diagnostic was carried out before the de n-

tal intervention, in its process (with the treatment 

of teeth canals), in 6 and 12 months after trea t-

ment in both groups in the volume of intraoral 

contact radiography of causal teeth on the Digo r 

visiograph, as well as orthopantomography pe r-

formed on the apparatus çOrthopantomograph 

100è; to plan surgical treatment and prepare the 

necessary volume of osteoplastic material, cone -

beam computed tomography was performed in the 

Vatech and Planmeca sys tems with the analysis of 

axial, frontal and saggital projections, as well as 

3D reconstruction of the jaws to analyze the ratio 

of periapical odontogenic foci with important an a-

tomical structures -canal of inferior alveolar nerve, 

maxillary sinus and other s. The confidence inte r-

val, the level of statistical reliability p, the criter i-

on Ȗ2 for four -field tables were calculated for the 

mathematical evaluation of the reliability of the 

results.  

Results of research.  

As a result of the analysis of the data o b-

tai ned by us, it was revealed that after both met h-

ods of treatment ðendodontic and surgical ð there 

is a regression of the inflammatory focus with a 

decreasing in its volume, an growth of the density 

of bone tissue in this area with a regression of the 

discha rge zone according to radiological methods 

in 6 months after treatment in all 10 cases 

(100%), the complete disappearance of the focus 

and the achievement of a density, equal to the i n-

tact surrounding bone in 8 patients (80%). These 

results can be related to the initial volume of the 

process ð in the case of full regression it was wit h-

in 5 mm in diameter, whereas in the case of i n-

complete disappearance it exceeded these dime n-

sions (p=0.002; 20.0% CI: 6.7% - 44.5%). Also it  

was noted the regression of the c linical picture of 

chronic inflammation, the absence of episodes of 

exacerbation during the entire period of observ a-

tion (2 years). Evaluation of the dynamics of the x 

ð ray pattern was difficult in the group of patients 

after surgical treatment in the cas e of the use of 

osteoplastic material based on hydroxyapatite due 

to its initially high density, exceeding or equal to 

the surrounding intact bone tissue (2 cases -40%).  

To demonstrate the results of our study, we 

give clinical examples.  

Clinical case 1 (gr oup 1 ð conservative 

trea t ment).  

In the clinic patient S., 35 years, came with 

complaints of pain in the tooth.  

Complaints: swelling in the lower jaw on the 

left, persistent aching pain and pain during che w-

ing solid food.  

Examination: the presence of a de ep carious 

cavity in the tooth 2.2, has not been previously 

treated. According to the transitional fold in the 

projection of the tooth swelling, sharply painful 

palpation. Tooth 22 percussion is painful. E n-

larged submandibular lymph nodes on the left is 

pr esent. On the basis of clinical examination and 

data of the x -ray method, the diagnosis was esta b-

lished: Exacerbation of chronic granulomatous 

periodontitis of the tooth 2.2 (Fig. 1).  

In the process of endodontic treatment, we 

used the Seiler dental micros cope, carefully r e-

moved the remnants of filling material, performed 

machining with Protaper instruments (Dentsply 

Maillefer) and an antiseptic in canal preparation 

Regcap (3% solution of sodium hypochlorite firm 

Septodont), closed perforation of domestic m ater i-

al Trioxident, temporarily filled canals with calc i-

um drug METAPASTE (Meta Bi omed) for a period 

of two weeks. The results of treatment were also 

controlled according to the data of ICRG (Fig. 2).  

I 
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Fig. 1  (ȼɔɝ. 1) 

 

Fig. 2  (ȼɔɝ. 2) 

Fig. 1.   Intraoral X -ray.  

Tooth 2.2, there is zone of bone destruction with clear 

borders closer to nasal cavity in the projection of root 

apex.  

ȼɔɝ. 1. ȮəɟɞɜɔɜɚɞɚɎɌɫ ɖɚəɞɌɖɞəɌɫ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɌ. 

ȳɟɍ 2.2, Ɏ ɛɜɚɑɖɢɔɔ Ɏɑɜɡɟɤɖɔ ɖɚɜəɫ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɚɣɌɏ ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɝ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌ-

ɘɔ, ɛɜɔɗɑɒɌɥɔɕ ɖ ɛɚɗɚɝɞɔ əɚɝɌ. 

Fig. 2.   Intraoral X -ray.  

Tooth 2.2. There is filling of dental canal with sealing 

material before root apex without removal in the area of 

bone rarefaction   

ȼɔɝ. 2. ȮəɟɞɜɔɜɚɞɚɎɌɫ ɖɚəɞɌɖɞəɌɫ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɌ. 

ȳɟɍ 2.2. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɓɌɛɚɗəɑəɔɑ ɖɌəɌɗɌ ɓɟɍɌ 

ɛɗɚɘɍɔɜɚɎɚɣəɧɘ ɘɌɞɑɜɔɌɗɚɘ ɐɚ Ɏɑɜɡɟɤɖɔ ɓɟɍɌ ɍɑɓ 

ɎɧɎɑɐɑəɔɫ ɑɏɚ Ɏ ɚɍɗɌɝɞɨ ɓɚəɧ ɜɌɓɜɫɒɑəɔɫ ɖɚɝɞəɚɕ 

ɞɖɌəɔ. 

 

Fig. 3  (ȼɔɝ. 3) 

 

Fig. 4  (ȼɔɝ. 4) 

Fig. 3.    Control intraoral contact x -ray.  

In 2 weeks after patient addressing and beginning of 

treatment. There is sealing material in 2.2 tooth canal, 

decreasing of volume of periapical process.  

ȼɔɝ. 3.  ȶɚəɞɜɚɗɨəɌɫ ɎəɟɞɜɔɜɚɞɚɎɌɫ ɖɚəɞɌɖɞəɌɫ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌ. 

Ƀɑɜɑɓ 2 əɑɐɑɗɔ ɛɚɝɗɑ ɚɍɜɌɥɑəɔɫ ɛɌɢɔɑəɞɖɔ Ƚ. ɔ 

əɌɣɌɗɌ ɗɑɣɑəɔɫ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɛɗɚɘɍɔɜɚɎɚɣəɧɕ 

ɘɌɞɑɜɔɌɗ Ɏ ɖɌəɌɗɑ ɓɟɍɌ 2.2, ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɛɑ-

ɜɔɌɛɔɖɌɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ. 

Fig. 4.   Control intraoral contact x -ray.  

In 6 months after patient addressing and beginning of 

treatmen t. There is sealing material in 2.2 tooth canal, 

periapical process is practically not existed, increasing 

of bone density of its area, presence of structural bone 

plates.  

ȼɔɝ. 4. ȶɚəɞɜɚɗɨəɌɫ ɎəɟɞɜɔɜɚɞɚɎɌɫ ɖɚəɞɌɖɞəɌɫ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌ. 

Ƀɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɍɜɌɥɑəɔɫ ɛɌɢɔɑəɞɖɔ Ƚ. ɔ 

əɌɣɌɗɌ ɗɑɣɑəɔɫ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɛɗɚɘɍɔɜɚɎɚɣəɧɕ 

ɘɌɞɑɜɔɌɗ Ɏ ɖɌəɌɗɑ ɓɟɍɌ 2.2, ɛɑɜɔɌɛɔɖɌɗɨəɧɕ ɛɜɚ-

ɢɑɝɝ ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ, ɚɞɘɑɣɌɑɞɝɫ ɟɎɑ-

ɗɔɣɑəɔɑ ɛɗɚɞəɚɝɞɔ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɑɏɚ ɚɍɗɌɝɞɔ, 

əɌɗɔɣɔɑ ɝɞɜɟɖɞɟɜɔɜɚɎɌəəɧɡ ɖɚɝɞəɧɡ ɍɌɗɚɖ. 
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After 2 weeks, the channels of the tooth 

were sealed with guttapercha pins by lateral co n-

densation. The crown part of the tooth was r e-

stored with light -cured composite material Ch a-

risma Classic, made a control ICRG (Fig. 3). A si g-

nificant restoration of bone  tissue in the periapical 

zone was determined at the ICRG after 6 months 

(Fig. 4). The patient no longer complained.  

Clinical case 2 (group 2 ð surgical trea t-

ment).  

Patient Y. appealed to the clinic of Sechenov  

University with complaints of discomfort in the 

tooth 3.6 during biting, mobility of teeth on the 

lower jaw, inability to eat hard food, bad breath. 

According to the patient he is an active smoker 

(over 1 pack per day), chronic diseases are absent, 

for a long time lived in the far East, the first signs 

of the disease appeared there more than 15 years 

ago, periodically held conservative dental trea t-

ment with no apparent lasting results, but in the 

last 3 years the condition has worsened, tooth 

mobility incr eased significantly, there was pain.  

At extraoral examination, the configuration 

of the face is not changed, the skin of the physi o-

logical color, is collected freely in the fold; regional 

lymph nodes are not enlarged. From the side of 

the mouth: supra - an d subgingival dental plaque 

are in large quantity; the mucous me mbrane of 

the gums is hyperemic, edematous, bleeds pr o-

fusely when probing, identifies path ological tooth -

gingival pockets of a depth of 5 -7 mm, purulent 

discharge, tooth mobility 3.4, 3.6. 3.7 , 4.4, 4.5, 

4.7 is III -IV degree. The tooth 3.5 was restored 

with composite material, a temperature test is 

negative, percussion is positive.  

A CT study with 3D reconstruction was co n-

ducted. The results revealed generalized resor p-

tion of bone tissue of the  alveolar part of the ma n-

dible vertically and horizontally from Ĳ to 2/3 of 

the root, furcation defects, in the area of the ape x-

es of the roots of the tooth 3.6 the focus of d e-

struction of bone tissue rounded shape, with clear 

contours of about 5 mm in dia meter, is visualized, 

the outer cortical plate is lysed (Fig. 5). On the b a-

sis of the obtained data, the diagnosis "Genera l-

ized chronic periodontitis. Chronic periodontitis of 

tooth 3.6" was obtained, a plan of treatment co n-

sisting of conservative manageme nt of acute i n-

flammation with subsequent surgical treatment.  

On the first stage the patient was prescribed 

local anti -inflammatory therapy and professional 

oral hygiene, therapeutic sanitation. Then teeth 

were removed under local anesthesia 4.7, 4.6, 4.4, 

3.4, 3.5, 3.6, 3.7, the capsule of the radicular cyst 

3.6 is completely removed. At the same time, de n-

tal implants were installed in the projection of the  

 

Fig. 5  (ȼɔɝ. 5) 

Fig. 5.    Fragment of computer tomography maxilla and mandible of patient Y.  

There are periapical areas of bone rarefaction, bone loss more than 1/3 in the projection of teeth 3.4, 3.6. 3.7, 4.4, 

4.5, 4.7. There is the presence of zone of decreas ing bone density with non -clear borders with circle shape in the 

projection of absent tooth 3.5 (residual cyst).  

ȼɔɝ. 5.     ɀɜɌɏɘɑəɞ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɛɌɢɔɑəɞɌ ȿ. 

ȮɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɛɑɜɔɌɛɔɖɌɗɨəɧɑ ɓɚəɧ ɜɌɓɜɫɒɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɑɑ ɟɍɧɗɨ ɍɚɗɑɑ, ɣɑɘ əɌ 1/3 Ɏ ɛɜɚɑɖɢɔɔ 

ɓɟɍɚɎ 3.4, 3.6. 3.7, 4.4, 4.5, 4.7. ȺɞɘɑɣɌɑɞɝɫ ɓɚəɌ ɝəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ ɝ əɑɣɑɞɖɔɘ ɜɔɝɟəɖɚɘ ɚɖɜɟɏɗɚɕ 

ɠɚɜɘɧ Ɏ ɛɜɚɑɖɢɔɔ ɚɞɝɟɞɝɞɎɟɪɥɑɏɚ ɓɟɍɌ 3.5 (ɜɑɓɔɐɟɌɗɨəɌɫ ɖɔɝɞɌ). 
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removed teeth 4.7, 4.6, 4.4, 3.4, 3.5, 3.7 u sing a 

3D surgical template, the bone cavity in the 3.6 

tooth projection is filled with xenogenic mat erial 

based on hydroxyapatite (Fig. 6). The postoper a-

tive period was relatively calm, there was a partial 

divergence of sutures in the projection of the tooth 

3.5.  

After 6 months, the patient returned to the 

clinic. A repeated CT study was carried out, the 

results of which could be judged on the good qua l-

ity of the newly formed bone tissue in the proje c-

tion of the tooth 3.6 (Fig. 7). The patient was 

placed healing abutments on existing implants, as 

well as a dental implant in the projection of the 

missing tooth 3.6. At  the moment, the patient Y. is 

at the stage of prosthetics.  

Discussion.  

Modern technologies used in repeated end o-

dontic treatment allow to achieve a positive result 

in 75% of cases. With a high chance of success, 

re-treatment of the root canals can be carr ied out 

in cases where there are no changes in the peria p-

ical tissues of the tooth [3].  

However, it should be understood that the 

success of the procedure of repeated endodontic 

treatment largely determines the qualification of 

the attending dentist, the a vailability of appropr i-

ate materials, tools and equipment.  

It should be borne in mind that the root 

fracture, mobility of the tooth of III and IV degree, 

deep pathological pocket and visible cracks of the 

tooth root are contraindications to repeated end o-

dontic treatment, such teeth must be removed.  

Perforation with extensive lesions of the pe r-

iodontium, such as perforation of the root pin, a 

strip perforation or resorption of the root belong to 

the high risk factors when carrying out endodo n-

tic treatment.  

Treatment periapical odontogenic inflamm a-

tory processes in dentistry remains highly contr o-

versial, as traditionally carried out in the acute 

phase of process, existing and approved Protocol 

of endodontic treatment of teeth often leads to a 

widening of the f ocus of infection in the absence of 

outflow after the sealing of the channels, which 

leads to the necessity of periosteotomy. In add i-

tion, the regression of periapical processes co m-

pletely and without relapse is possible with full 

compliance during saving the conditions of septic 

and antiseptic even at the therapeutic dentistry, 

following clinical guidelines, and, most importan t-

ly, a small volume of the process -usually up to 0.2 

cm, and in the absence of a fibrous capsule. The 

absence of 100% positive long -term results also 

applies to surgical procedures - even tooth -

preserving  operations,   for   example,    cystect omy  

 

Fig. 6  (ȼɔɝ. 6) 

Fig. 6.     Ortopantomogramm of patient Y after surgical treatment (1st day).  

There are inserted implants in the area of removed teeth 3.4, 3.5, 3.6, 3.7, 4.4, 4.6, 4.7, zone of proved cystect o-

my.  

ȼɔɝ. 6.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ ɛɌɢɔɑəɞɌ ȿ. ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ (1 ɝɟɞɖɔ). 

ȮɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɟɝɞɌəɚɎɗɑəəɧɑ ɐɑəɞɌɗɨəɧɑ ɔɘɛɗɌəɞɌɞɧ Ɏ ɚɍɗɌɝɞɔ ɟɐɌɗɑəəɧɡ ɓɟɍɚɎ 3.4, 3.5, 3.6, 3.7, 4.4, 

4.6, 4.7, ɚɍɗɌɝɞɨ ɛɜɚɎɑɐɑəəɚɕ ɢɔɝɞɩɖɞɚɘɔɔ. 
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and resection of the root apex, are associa ted with 

the presence of general operational risk and do 

not guarantee the duration of a positive outcome 

[4, 5].  

Conclusion.  

Thus, the treatment of periapical processes 

at t he reception of a dentist remains a complex 

issue due to the ambiguity of the results when 

using both endodontic and surgical techniques, 

with one of the main roles in assessing of the d y-

namic changes in the affected area after the m a-

nipulation, along with  clinical examination, plays 

a radiological method of research in all its divers i-

ty.  

Acknowledges.  

All authors were equally involved in the 

preparation of the material. The investigation was 

in accordance with the ethical standards of the 

responsible commi ttee.  

Conflict of interest: none declared.  

Supported by the "Russian Aca demic Exce l-

lence Project 5 -100" . 

References : 

1. Deepika P., Suma S., Sakshi J., Abhishek D. An Unusual 

Presentation Of Cutaneous Odontogenic Sinus in Midfacial R e-

gion- A Case Serie s. International Journal of Current Medical 

And Pharmaceutical Research. 2017; 04 (3): 3146 -3148. DOI: 

http://dx.doi.org/10.24327/23956429.ijcmpr20180413  

2. Nohra J., Dagher M., Matni G., Mokbel N., Jobaili E., Naaman 

N. Effect of Primary Stability and Sof t- and Hard -Tissue Thic k-

ness on Marginal Bone Loss: A Prospective Pilot Study. Implant 

Dentistry. 2018. Available at: 

https://europepmc.org/abstract/med/30188364 (accessed 

11.09.2018) DOI: 10.1097/ID.0000000000000810  

3. Salehrabi R., Rotstein I. Endodontic  treatment ou tcomes in a 

large patient population in the USA: an epidemiolog ical study. 

Journal of Endodontics. 2004; 30 (12): 846 -850 

DOI:10.1097/01.don.0000145031.04236.ca  

4. Rahbaran S., Gilthorpe M.S., Harrison S.D., Gulabivala K., 

Gulabivala K. Compar ison of clinical outcome of periapical su r-

gery in endodontic and oral surgery units of a teaching de ntal 

hospital: a retrospective study. Oral Surgery, Oral Medicine, 

Oral Pathology, Oral Radiology, and Endodontics. 2001; 91 (6): 

700 -709. DOI: 10.1067/moe. 2001.114828.  

5. Stoyan E.Y., Denysova E.G. Current aspects of odont ogenic 

jaw cysts treatment. Biological Markers in Fundamental and 

Clinical Medicine. 2017; l1 (3): 41 -43. Available at 

https://biologicalmarker.com/index.php/journal/article/downlo

ad/16/13 (accessed 11.09.2018) D OI: 

10.29256/01.03.2017.escbm13 . 

. 

 

Fig. 7  (ȼɔɝ. 7) 

Fig. 7.      Ortopantomogramm of patient Y. in 6 months after cystectomy, 3.6 tooth extraction.  

There is increasing of bone structure in the area of early removed 3.6 tooth, expression of bone plates, similarity 

of density with intact bone tissue of mandible.  

ȼɔɝ. 7.     ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ ɛɌɢɔɑəɞɌ ȿ. ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɢɔɝɞɩɖɞɚɘɔɔ, ɟɐɌɗɑəɔɫ ɓɟɍɌ Ɏ 

ɛɚɓɔɢɔɔ 36.  

ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɟɛɗɚɞəɑəɔɑ ɖɚɝɞəɚɏɚ ɜɔɝɟəɖɌ Ɏ ɚɍɗɌɝɞɔ ɜɌəɑɑ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ 3.6, ɎɧɜɌɒɑəəɚɝɞɨ ɖɚɝɞəɧɡ 

ɍɌɗɚɖ, ɝɡɚɐɝɞɎɚ ɛɚ ɛɗɚɞəɚɝɞɔ ɝ ɔəɞɌɖɞəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɨɪ əɔɒəɑɕ ɣɑɗɪɝɞɔ. 
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ȸȱȾȺȰ ȼȿɃȹȺȵ ȽȱȯȸȱȹȾȬɂȴȴ Ȼȼȴ ȮȺȷɊȸȱȾȼȴɃȱȽȶȺȵ Ⱥɂȱȹȶȱ  

ȼȱȳȿȷɈȾȬȾȺȮ ȶȺȸȻȷȱȶȽȹȺȯȺ ȷȱɃȱȹȴɋ ȻȬɂȴȱȹȾȺȮ Ƚ ȮɇȼȬȲȱȹȹȺȵ 

ȬȾȼȺɀȴȱȵ ȹȴȲȹȱȵ ɃȱȷɊȽȾȴ Ƚ Ȼȼȴȸȱȹȱȹȴȱȸ  

ȼȱȮȬȽȶȿȷɋȼȴȳȴȼȺȮȬȹȹȺȯȺ ȸȬȷȺȭȱȼɂȺȮȺȯȺ ȬȿȾȺȾȼȬȹȽȻȷȬȹȾȬȾȬ 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɢɑəɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɎɧɜɌɒɑəəɚɕ Ɍɞɜɚɠɔɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɞɚɐɌ ɜɟɣəɚɕ 

ɝɑɏɘɑəɞɌɢɔɔ ȸȽȶȾ ɐɗɫ ɜɌɝɣɑɞɌ ɚɍɦɑɘɚɎ əɌɞɔɎəɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɛɑɜɑɝɌ-

ɒɑəəɚɏɚ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ əɌ Ɏɝɑɡ 

ɩɞɌɛɌɡ ɗɑɣɑəɔɫ ɔ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȳɌ ɛɑɜɔɚɐ 2017-2018 ɏɏ. Ɏ ɚɞɐɑɗɑəɔɔ çɃɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ 

ɡɔɜɟɜɏɔɔè ɀȯȭȿ çɂȹȴȴȽ ɔ ɃȷɁè ɛɜɚɎɑɐɑəɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ 5 ɒɑəɥɔə, Ɏ Ɏɚɓ-

ɜɌɝɞɑ ɚɞ 47 ɐɚ 64 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ð 53 ɏɚɐɌ), ɝ ɎɧɜɌɒɑəəɚɕ Ɍɞɜɚɠɔɑɕ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɛɚɗəɚɕ ɛɚɞɑɜɑɕ ɓɟɍɚɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ 

ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ. ȼɌɝɣɑɞ ɚɍɦɑɘɌ ɎɧɜɌɒɑəəɚ ɌɞɜɚɠɔɜɚɎɌəəɚɕ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɔ ɛɑɜɑɝɌɒɑəəɚɏɚ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ 

ɛɜɚɎɚɐɔɗɝɫ ɛɟɞɑɘ ɜɟɣəɚɕ ɛɚɝɗɚɕəɚɕ ɝɑɏɘɑəɞɌɢɔɔ əɌ ɚɝəɚɎɑ ɐɌəəɧɡ ȸȽȶȾ ɏɚɗɚɎɧ ɐɚ 

ɜɑɖɚəɝɞɜɟɖɞɔɎəɚɕ ɚɛɑɜɌɢɔɔ, ɛɑɜɑɐ ɩɞɌɛɚɘ ɟɝɞɌəɚɎɖɔ Ɏəɟɞɜɔɖɚɝɞəɧɡ ɐɑəɞɌɗɨəɧɡ ɔɘ-

ɛɗɌəɞɌɞɚɎ Ɏ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəəɟɪ əɔɒəɪɪ ɣɑɗɪɝɞɨ, Ɍ ɞɌɖɒɑ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɛɜɚ-

ɞɑɓɔɜɚɎɌəɔɫ ɝ ɚɛɚɜɚɕ əɌ ɐɑəɞɌɗɨəɧɑ ɔɘɛɗɌəɞɌɞɧ. ȰɔɌɛɌɓɚə ɝɑɏɘɑəɞɌɢɔɔ ɝɞɜɟɖɞɟɜ ɔə-

ɞɑɜɑɝɌ əɌɡɚɐɔɗɝɫ Ɏ ɛɜɑɐɑɗɌɡ ɚɞ +135 ɐɚ +1860 ɑɐɔəɔɢ ɁɌɟəɝɠɔɗɐɌ. ȯɜɌəɔɢɑɕ əɌɣɌɗɌ 

ɝɑɏɘɑəɞɌɢɔɔ əɌɞɔɎəɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɟɒɔɗ Ɏɡɚɐ Ɏ əɔɒəɑɣɑɗɪɝɞəɚɕ ɖɌəɌɗ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɐɎɟɡ ɛɜɚɝɗɑɒɑəəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɫɡ ɚɞɘɑɣɑəɚ ɚɞɝɟɞɝɞɎɔɑ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ Ɍɞɜɚɠɔɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚɕ ɚɛɑɜɌɢɔɔ, Ɍ ɞɌɖɒɑ 

ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɛɑɜɑɝɌɒɑəəɚɏɚ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞɌ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ əɌɣɌɗɌ ɠɟəɖɢɔɚəɌɗɨəɚɕ əɌɏɜɟɓɖɔ Ɏəɟɞɜɔɖɚɝɞəɧɡ ɔɘ-

ɛɗɌəɞɌɞɚɎ əɌ 1,282 ɝɘı (11,92%) ɔ 1,368 ɝɘı (11,65%) ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȮɧɎɚɐɧ. ȼɟɣəɌɫ ɝɑɏɘɑəɞɌɢɔɫ ȸȽȶȾ ɫɎɗɫɑɞɝɫ əɌɐɑɒəɧɘ ɘɑɞɚɐɚɘ ɚɢɑəɖɔ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɎɧɜɌɒɑəəɚɕ Ɍɞɜɚɠɔɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ. ȿɎɑɗɔɣɑəɔɑ 

ɚɍɦɑɘɌ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ Ɏ ɟɝɗɚɎɔɫɡ əɑɚɌəɌɞɚɘɔɔ ɫɎɗɫɑɞɝɫ ɜɑɓɟɗɨɞɌɞɚɘ ɠɟəɖɢɔɚ-

əɌɗɨəɚɕ ɌɐɌɛɞɌɢɔɔ Ɏ ɚɞɎɑɞ əɌ ɍɔɚɘɑɡɌəɔɣɑɝɖɟɪ əɌɏɜɟɓɖɟ, ɛɑɜɑɐɌɎɌɑɘɟɪ ɛɜɔ ɒɑɎɌəɔɔ. 

  

 ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɟɣəɌɫ ɝɑɏɘɑəɞɌɢɔɫ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, Ɍɞɜɚɠɔɫ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɧɕ ɘɌɗɚɍɑɜɢɚɎɧɕ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞ, ɐɑəɞɌɗɨ-

əɧɑ ɔɘɛɗɌəɞɌɞɧ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȭɟɢɌə Ƚ. ȭ., sergeibutsan@hotmail.com  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȭɟɢɌə Ƚ.ȭ., ȭɟɗɌɞ Ƚ.ȯ., ȽɌɗɔɡɚɎ ȶ.Ƚ., ȭɚɗɨɤɌɖɚɎ ȸ.ȹ., Ƚɑ-

ɗɑɓə±Ɏ Ȯ.Ȭ., Ɂɚɐɫɣɔɕ Ȭ.ȱ., Ƀɑɜəɑəɨɖɔɕ ȸ.ȸ., ɁɚɡɗɌɣ±Ɏ Ƚ.ȭ. ȸɑɞɚɐ ɜɟɣəɚɕ ɝɑɏɘɑəɞɌɢɔɔ 

ɛɜɔ Ɏɚɗɪɘɑɞɜɔɣɑɝɖɚɕ ɚɢɑəɖɑ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɎɧɜɌ-

ɒɑəəɚɕ Ɍɞɜɚɠɔɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɛɜɔɘɑəɑəɔɑɘ ɜɑɎɌɝɖɟɗɫɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚ-

ɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ. REJR 201 9; 9(1):34-47 . DOI:10.21569/2222 -7415 -201 9-9-1-34-

47 .  
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ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

 

 

ɀȯȭȿ çɂɑəɞɜɌɗɨəɧɕ 

əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ  

ɔəɝɞɔɞɟɞ ɝɞɚɘɌɞɚɗɚɏɔɔ ɔ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ  

ɡɔɜɟɜɏɔɔè ȸɔəɓɐɜɌɎɌ 

ȼɚɝɝɔɔ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

mailto:sergeibutsan@hotmail.com
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METHOD OF MANUAL SEGMENTATION IN VOLUMETRIC ASSESSMENT OF  

COMPLEX TREATMENTõS RESULTS OF PATIENTS WITH SEVERE MANDIBULAR  

ATROPHY WITH USE OF REVASCULARIZED AUTOGENOUS FIBULAR TRANSPLANT 

 

Butsan S.B., Bulat S.G., Salikhov K.S., Bolshakov M.N.,  

Seleznev V.A., Khodiachii A.E., Chernenkii M. M., Khokhlachev S.B.   
 

urpose.  To assess the results of complex treatment of patients with severe mandi b-

ular atrophy using the method of multispiral computed tomography (MCT) manual 

segmentation for volume calculation of native mandible and revascularized fibula 

autogenous transplant at all treatment stages and after.  

Material and methods.  During the 2017 and 2018 years, at the department of çMax-

illofacial Surgeryè of çCRIDè, 5 female patients with severe mandibular atrophy, aged within 

47 to 64 years (mean ð 53 years), underwent surgical treatment using revascularized fibula 

autog enous transplant. The volumetric measurement of mandible and revascularized fibula 

auto genou s transplant was done by means of manual segmentation of head MCT obtained 

prev ious to reconstruction, before dental intraosseus implants insertion, and 3 months after 

rehabilitation with implant -supported prosthetic constructions. Segmentation of structur es 

of interest was done within +135 to +1860 Hounsfield Units. As a start point for native 

mand ible segmentation the entering into mandibular canal was used.  

Results.  In two presented clinical cases was noted the absence of mandibular atr o-

phy progression after the reconstructive surgery, as well as volume increase of revascula r-

ized fibula autogenous transplant 3 months after starting of functional loading of i n-

traosseus implants by 1,282 cmı (11,92%) and 1,368 cmı (11,65%).  

Conclusions.  The manual segment ation of MCT represents a reliable method for a s-

sessment of results of complex treatment in patients with severe mandibular atrophy using 

revascularized fibula autogenous transplant. Increase of revascularized autogenous tran s-

plant vo lume occurs as a resul t of functional adaptation in response to biomechanical load, 

tran smitted by mastication.  

 

 Keywords: manual segmentation, computed tomography, mandibular atrophy, reva s-

cularized fibula autogenous transplant, dental implants.  
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ɚɓɜɚɝɤɔɕ ɔəɞɑɜɑɝ ɖ ɎɔɜɞɟɌɗɨəɚɕ ɝɑɏ-

ɘɑəɞɌɢɔɔ ɔ ɖɚɘɛɨɪɞɑɜəɚɘɟ ɞɜɑɡɘɑɜ-

əɚɘɟ ɌəɌɗɔɓɟ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) Ɏ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ 

ɡɔɜɟɜɏɔɔ ɚɍɟɝɗɚɎɗɑə Ɏəɑɐɜɑəɔɑɘ ɩɞɔɡ 

ɘɑɞɚɐɚɎ əɌ ɩɞɌɛɑ ɐɔɌɏəɚɝɞɔɖɔ, ɛɗɌəɔɜɚɎɌəɔɫ 

ɗɑɣɑəɔɫ, Ɍ ɞɌɖɒɑ ɚɢɑəɖɔ ɑɏɚ ɜɑɓɟɗɨɞɌɞɚɎ ɔ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ, ɣɞɚ ɚɝɚɍɑəəɚ ɢɑəəɚ Ɏ ɝɗɚɒəɧɡ 

ɖɗɔəɔɣɑɝɖɔɡ ɝɔɞɟɌɢɔɫɡ. Ȼɚɩɞɚɘɟ, ɓɌ ɛɜɚɤɑɐ-

ɤɑɑ ɐɑɝɫɞɔɗɑɞɔɑ Ɏɚɗɪɘɑɞɜɔɣɑɝɖɔɕ ɌəɌɗɔɓ Ɏ ɣɑ-

ɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ ɟɖɜɑɛɔɗ ɓɌ ɝɚɍɚɕ 

ɓɎɌəɔɑ ɘɑɞɚɐɌ ɎɧɍɚɜɌ ɐɗɫ ɖɚɗɔɣɑɝɞɎɑəəɚɕ 

ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚ-

ɛɗɌɝɞɔɣɑɝɖɔɡ ɚɛɑɜɌɢɔɕ [7, 33, 34, 36, 37, 38]. 

ȽɚɏɗɌɝəɚ ɓɌɖɚəɟ Wolff (1892), ɖɚɝɞɨ ɜɑɘɚ-

ɐɑɗɔɜɟɑɞɝɫ ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɝɔɗɌɘ, ɐɑɕɝɞɎɟɪ-

ɥɔɘ əɌ əɑɑ. ȷɪɍɚɑ ɔɓɘɑəɑəɔɑ ɠɚɜɘɧ ɔ ɠɟəɖ-

ɢɔɔ ɖɚɝɞɔ, ɝɚɏɗɌɝəɚ ɘɌɞɑɘɌɞɔɣɑɝɖɔɘ ɓɌɖɚəɌɘ, 

ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɚɛɜɑɐɑɗɑəəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ 

Ɏəɟɞɜɑəəɑɕ Ɍɜɡɔɞɑɖɞɚəɔɖɔ ɔ əɌɜɟɒəɚɕ ɑɑ 

ɝɞɜɟɖɞɟɜɧ. ȰɌəəɚɑ ɛɚɗɚɒɑəɔɑ ɝɛɜɌɎɑɐɗɔɎɚ, Ɏ 

ɞɚɘ ɣɔɝɗɑ ɔ ɐɗɫ ɣɑɗɪɝɞəɧɡ ɖɚɝɞɑɕ [29]. 

Ȼɜɚɢɑɝɝ Ɍɞɜɚɠɔɔ ɣɑɗɪɝɞɑɕ ɛɚɝɗɑ ɛɚɞɑɜɔ 

ɓɟɍɚɎ ɫɎɗɫɑɞɝɫ əɑɚɍɜɌɞɔɘɧɘ, ɡɜɚəɔɣɑɝɖɔɘ, 

ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɘ ɔ ɖɟɘɟɗɫɞɔɎəɧɘ. ȹɌ ɝɑɜɔɪ 

ɝɚɍɧɞɔɕ, ɛɜɚɔɝɡɚɐɫɥɔɡ ɚɞ ɘɚɘɑəɞɌ ɓɌɒɔɎɗɑ-

əɔɫ ɛɚɝɞɩɖɝɞɜɌɖɢɔɚəəɚɕ ɗɟəɖɔ ɐɚ ɜɑɓɚɜɍɢɔɔ 

ɌɗɨɎɑɚɗɫɜəɚɕ ɖɚɝɞɔ, Ɏɗɔɫɪɞ ɞɜɔ ɚɝəɚɎəɧɡ ɠɌɖ-

ɞɚɜɌ ð ɌəɌɞɚɘɔɣɑɝɖɌɫ ɝɞɜɟɖɞɟɜɌ ɣɑɗɪɝɞɔ, ɍɔɚ-

ɗɚɏɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɔəɐɔɎɔɐɟɟɘɌ (Ɏɚɓ-
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ɜɌɝɞ, ɛɚɗ, ɏɚɜɘɚəɌɗɨəɧɕ ɍɌɗɌəɝ) ɔ ɘɑɡɌəɔɣɑ-

ɝɖɔɑ ɠɌɖɞɚɜɧ ɞɌɖɔɑ, ɖɌɖ ɝɔɗɌ, ɎɚɓɐɑɕɝɞɎɟɪɥɌɫ 

əɌ ɌɗɨɎɑɚɗɫɜəɟɪ ɖɚɝɞɨ ɔ Ɏɗɔɫəɔɑ ɚɜɞɚɛɑɐɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ [1].  

ȰɌɗɑɖɚ ɓɌɤɑɐɤɌɫ, ɛɜɚɏɜɑɝɝɔɜɟɪɥɌɫ 

Ɍɞɜɚɠɔɫ ɎɝɗɑɐɝɞɎɔɑ ɛɚɞɑɜɔ ɓɟɍɚɎ ɘɚɒɑɞ ɛɜɔɎɑ-

ɝɞɔ əɑ ɞɚɗɨɖɚ ɖ ɛɚɗəɚɘɟ ɔɝɣɑɓəɚɎɑəɔɪ ɌɗɨɎɑɚ-

ɗɫɜəɚɕ ɣɌɝɞɔ, əɚ ɔ ɣɌɝɞɔɣəɚɕ Ɍɞɜɚɠɔɔ ɍɌɓɌɗɨ-

əɚɏɚ ɚɞɐɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɝɚɝɞɚɫəɔɫ, ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɔɑ V ɔ VI ɖɗɌɝɝɟ Ɍɞɜɚɠɔɔ ɣɑɗɪɝɞɑɕ 

ɛɚ Cawood ɔ Howell (1988). Ȼɚ ɘəɑəɔɪ ɌɎɞɚɜɚɎ, 

ɔɘɑəəɚ V ɔ VI ɖɗɌɝɝɧ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɛɚəɫɞɔɪ 

çɎɧɜɌɒɑəəɚɕè Ɍɞɜɚɠɔɔ ɣɑɗɪɝɞɔ [4]. 

Ⱥɐəɚɕ ɔɓ ɝɌɘɧɡ ɞɜɟɐəɧɡ ɓɌɐɌɣ ɜɑɖɚə-

ɝɞɜɟɖɞɔɎəɚɕ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ ɫɎɗɫ-

ɑɞɝɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɎɧɜɌɒɑəəɚ ɌɞɜɚɠɔɜɚɎɌə-

əɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɛɚɝɖɚɗɨɖɟ əɔ ɚɐɔə ɔɓ 

ɛɜɑɐɗɚɒɑəəɧɡ ɜɌəɑɑ ɚɜɞɚɛɑɐɔɣɑɝɖɔɡ ɔ ɡɔɜɟɜ-

ɏɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ, ɛɜɔɘɑəɫɑɘɧɡ Ɏ ɩɞɚɘ 

ɝɗɟɣɌɑ, əɑ ɫɎɗɫɑɞɝɫ ɛɚɗəɚɝɞɨɪ ɛɜɑɐɝɖɌɓɟɑɘɧɘ 

[3].  

Ȯɚɛɜɚɝ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɚɍɦɑɘɌ 

ɚɝɞɌɞɚɣəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɜɔ Ɍɞɜɚɠɔɔ ɣɑɗɪ-

ɝɞɑɕ əɌ ɩɞɌɛɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌ-

əɔɫ ɔ ɚɍɦɑɘɌ, ɛɚɗɟɣɑəəɚɏɚ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɧɡ 

ɖɚɝɞəɚ-ɛɗɌɝɞɔɣɑɝɖɔɡ ɚɛɑɜɌɢɔɕ, ɤɔɜɚɖɚ ɛɜɑɐ-

ɝɞɌɎɗɑə ɔ ɚɍɝɟɒɐɑə Ɏ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ ɗɔ-

ɞɑɜɌɞɟɜɑ. ȸɑɞɚɐɧ ɜɑɤɑəɔɫ ɩɞɚɕ ɛɜɚɍɗɑɘɧ ɩɎɚ-

ɗɪɢɔɚəɔɜɚɎɌɗɔ ɛɌɜɌɗɗɑɗɨəɚ ɜɌɓɎɔɞɔɪ əɚɎɧɡ 

ɞɑɡəɔɖ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. Ȯ 1980-ɡ ɔ 1990-ɡ 

ɏɚɐɌɡ ɖɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɣɌɥɑ ɛɜɚɎɚɐɔɗɌɝɨ 

ɛɚɝɜɑɐɝɞɎɚɘ ɐɎɟɡɘɑɜəɚɏɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ 

ɌəɌɗɔɓɌ. Ƚ əɌɣɌɗɚɘ əɚɎɚɏɚ ɝɞɚɗɑɞɔɫ ɛɚɛɟɗɫɜ-

əɚɝɞɨ ɛɜɔɚɍɜɑɗ ɘɑɞɚɐ Ɏɚɗɪɘɑɞɜɔɔ, ɚɝəɚɎɌəəɧɕ 

əɌ ɞɜɑɡɘɑɜəɚɘ ɌəɌɗɔɓɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɔ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɝɚɝɞɚɫəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ 

ɣɑɗɪɝɞɑɕ əɌ ɍɌɓɑ ɐɌəəɧɡ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

[12].  

Ȯ ɩɞɚɘ ɚɞəɚɤɑəɔɔ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ çɓɚɗɚɞɧɘè  ɝɞɌəɐɌɜɞɚɘ ɛɜɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɛɜɑɐɚɛɑɜɌɢɔɚə-

əɧɡ ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɝɞɜɟɖɞɟɜ 

ɣɑɗɚɎɑɣɑɝɖɚɏɚ ɞɑɗɌ əɌ ɚɜɏɌəəɚɘ ɔ ɞɖɌəɑɎɚɘ 

ɟɜɚɎəɫɡ [32, 35]. Ȯəɑɐɜɑəɔɑ Ɏ ɤɔɜɚɖɟɪ ɛɜɌɖ-

ɞɔɖɟ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ (ȸȽȶȾ) ɛɚɓɎɚɗɔɗɚ ɐɚɍɔɞɨɝɫ ɑɥɑ ɍɚɗɑɑ 

ɞɚɣəɚɕ ɔəɠɚɜɘɌɢɔɔ ɖɌɝɌɑɘɚ ɌəɌɞɚɘɔɔ ɔ ɛɌɞɚ-

ɗɚɏɔɔ, ɍɗɌɏɚɐɌɜɫ Ɏɧɝɚɖɚɘɟ ɜɌɓɜɑɤɑəɔɪ ɔ ɝɞɑ-

ɛɑəɨɪ ɚɞɗɔɣɔɫ ɘɑɒɐɟ ɘɫɏɖɔɘɔ ɔ ɞɎɑɜɐɧɘɔ 

ɞɖɌəɫɘɔ [24].  

ɂɑɗɨ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ð ɚɢɑəɖɌ 

ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɎɧɜɌɒɑəəɚɕ Ɍɞɜɚɠɔɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɞɚɐɌ ɜɟɣəɚɕ ɝɑɏɘɑəɞɌɢɔɔ 

ȸȽȶȾ ɐɗɫ ɜɌɝɣɑɞɌ ɚɍɦɑɘɚɎ əɌɞɔɎəɚɕ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɔ ɛɑɜɑɝɌɒɑəəɚɏɚ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌə-

əɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ əɌ Ɏɝɑɡ 

ɩɞɌɛɌɡ ɗɑɣɑəɔɫ ɔ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȳɌ ɛɑɜɔɚɐ 2017-2018 ɏɏ. Ɏ ɚɞɐɑɗɑəɔɔ çɃɑ-

ɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔè ɀȯȭȿ çɂȹȴȴȽ ɔ 

ɃȷɁè ɛɜɚɎɑɐɑəɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ 5 ɒɑə-

ɥɔə Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 47 ɐɚ 64 ɗɑɞ (ɝɜɑɐəɔɕ Ɏɚɓ-

ɜɌɝɞ ɛɌɢɔɑəɞɚɎ ð 53 ɏɚɐɌ), ɝ ɎɧɜɌɒɑəəɚɕ Ɍɞɜɚ-

ɠɔɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɛɚɗəɚɕ ɛɚɞɑɜɑɕ ɓɟɍɚɎ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚ-

ɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ.  

ȻɜɑɐɚɛɑɜɌɢɔɚəəɌɫ ɛɚɐɏɚɞɚɎɖɌ ɛɌɢɔɑəɞɚɎ 

ɎɖɗɪɣɌɗɌ ɚɛɜɑɐɑɗɑəɔɑ ɚɝəɚɎəɧɡ ɒɌɗɚɍ ɔ 

ɌəɌɘəɑɓɌ, ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, 

ɠɚɞɚɜɑɏɔɝɞɜɌɢɔɪ ɗɔɢɌ ɔ ɛɚɗɚɝɞɔ ɜɞɌ Ɏ ɜɌɓɗɔɣ-

əɧɡ ɛɜɚɑɖɢɔɫɡ, Ɏɧɛɚɗəɑəɔɑ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘ-

ɘɧ (ȺȻȾȯ), ȸȽȶȾ ɏɚɗɚɎɧ ɔ ɏɚɗɑəɑɕ, ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɑ ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ (ȿȳȰȽ) ɖɜɚɎɑ-

əɚɝəɧɡ ɝɚɝɟɐɚɎ ɏɚɗɚɎɧ, ɤɑɔ ɔ əɔɒəɔɡ ɖɚəɑɣ-

əɚɝɞɑɕ.  

ȺȻȾȯ ɔɗɔ ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɖɚəɟɝəɚ-

ɗɟɣɑɎɟɪ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ (ȶȷȶȾ) 

ɛɜɚɎɚɐɔɗɔ əɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɌɛɛɌɜɌɞɑ 

Planmeca ProMax 3D (çPlanmeca Oyè, ɀɔəɗɫə-

ɐɔɫ). ȻɌɢɔɑəɞ ɛɚɓɔɢɔɚəɔɜɚɎɌɗɝɫ Ɏ ɛɚɗɚɒɑəɔɔ 

ɝɞɚɫ ɔɗɔ ɝɔɐɫ. ȯɚɗɚɎɟ ɛɌɢɔɑəɞɌ ɠɔɖɝɔɜɚɎɌɗɔ Ɏ 

ɢɑɠɌɗɚɝɞɌɞɑ ɝ ɛɚɘɚɥɨɪ ɛɚɐɍɚɜɚɐɚɣəɚɕ, ɗɚɍəɚɕ 

ɔ Ɏɔɝɚɣəɧɡ ɚɛɚɜ ɝ ɜɌɝɛɚɗɚɒɑəɔɑɘ ɀɜɌəɖɠɟɜɞ-

ɝɖɚɕ ɏɚɜɔɓɚəɞɌɗɔ ɛɌɜɌɗɗɑɗɨəɚ ɛɚɗɟ, ɣɞɚ ɚɝɟ-

ɥɑɝɞɎɗɫɗɚɝɨ ɝ ɛɚɘɚɥɨɪ ɛɚɓɔɢɔɚəɔɜɟɪɥɔɡ ɗɌ-

ɓɑɜəɧɡ ɗɟɣɑɕ. Ȼɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɜɌɓɚɍɥɑəɔɫ 

ɣɑɗɪɝɞɑɕ ɔɝɛɚɗɨɓɚɎɌɗɔ əɌɖɟɝɚɣəɟɪ ɛɗɌɝɞɔəɟ.   

Ȯ ɜɌɘɖɌɡ ɜɑɖɚɘɑəɐɌɞɑɗɨəɚɏɚ ɛɜɚɞɚɖɚɗɌ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɔɘɑəɫɑɘɚɏɚ Ɏ ɀȯȭȿ çɂȹȴȴȽ ɔ 

ɃȷɁè, ȸȽȶȾ ɏɚɗɚɎɧ ɔ ɏɚɗɑəɑɕ ɛɜɚɎɚɐɔɗɔ Ɏ ɛɚ-

ɗɚɒɑəɔɔ ɛɌɢɔɑəɞɌ əɌ ɝɛɔəɑ, ɏɚɗɚɎɚɕ, ɠɔɖɝɔɜɚ-

ɎɌəəɚɕ Ɏ ɛɚɐɏɚɗɚɎəɔɖɑ, ɝ ɜɌɓɚɍɥɑəɔɑɘ ɓɟɍəɧɡ 

ɜɫɐɚɎ ɝɛɑɢɔɌɗɨəɧɘ ɘɑɒɣɑɗɪɝɞəɧɘ ɎɌɗɔɖɚɘ. 

ȽɖɌəɔɜɚɎɌəɔɑ ɝ ɤɌɏɚɘ 0.5 ɘɘ ɔ ɟɏɗɚɘ əɌɖɗɚəɌ 

ȯɑəɞɜɔ, ɜɌɎəɚɘ 0Á, Ɏɧɛɚɗəɫɗɔ Ɏ ɝɞɌəɐɌɜɞəɚɘ, 

ɖɚɝɞəɚɘ ɔ ɘɫɏɖɚɞɖɌəəɚɘ ɜɑɒɔɘɌɡ. Ȼɚɗɟɣɑəəɧɑ 

Ɏ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɌəəɧɑ ɩɖɝɛɚɜɞɔɜɚɎɌɗɔ əɌ 

ɢɔɠɜɚɎɧɑ əɚɝɔɞɑɗɔ Ɏ ɠɚɜɘɌɞɑ DICOM (Digital 

Imaging and Communications in Medicine) ɐɗɫ ɔɡ 

ɐɌɗɨəɑɕɤɑɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɖɚɘɛɨɪɞɑɜəɧɡ 

ɛɜɚɏɜɌɘɘəɧɡ ɝɜɑɐɌɡ. 

ȰɌɗɑɑ, Ɏ ɝɛɑɢɔɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɝɜɑ-

ɐɑ, əɌ ɍɌɓɑ ɛɜɚɏɜɌɘɘɧ ɞɜɑɡɘɑɜəɚɏɚ ɘɚɐɑɗɔɜɚ-

ɎɌəɔɫ Amira 5.4.5 (çVisage Imagingè, ȯɑɜɘɌəɔɫ), 

ɔəɒɑəɑɜɌɘɔ-ɛɜɚɏɜɌɘɘɔɝɞɌɘɔ ɝɚɎɘɑɝɞəɚ ɝ ɣɑ-

ɗɪɝɞəɚ-ɗɔɢɑɎɧɘɔ ɡɔɜɟɜɏɌɘɔ ɔ ɝɞɚɘɌɞɚɗɚɏɌɘɔ-

ɚɜɞɚɛɑɐɌɘɔ ɛɜɚɎɚɐɔɗɚɝɨ ɎɔɜɞɟɌɗɨəɚɑ ɛɗɌəɔɜɚ-

ɎɌəɔɑ ɛɜɑɐɝɞɚɫɥɑɕ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚ-

ɛɗɌɝɞɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ ɛɚ ɟɝɞɜɌəɑəɔɪ ɎɧɜɌ-

ɒɑəəɚɕ Ɍɞɜɚɠɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚɏɚ 

ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ. ȹɌ ɚɝəɚɎɑ ɎɔɜɞɟɌɗɨəɚɏɚ 

ɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɌ ɔɓɏɚɞɌɎɗɔɎɌɗɔɝɨ ɔəɞɜɌɚ-

ɛɑɜɌɢɔɚəəɧɑ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɔɑ ɘɚɐɑɗɔ ɔ 

ɤɌɍɗɚəɧ.  

ȼɑɖɚəɝɞɜɟɖɞɔɎəɚ-ɛɗɌɝɞɔɣɑɝɖɔɑ ɚɛɑɜɌɢɔɔ 

ɛɜɚɎɚɐɔɗɔɝɨ ɚɐəɚɎɜɑɘɑəəɚ ɐɎɟɘɫ ɍɜɔɏɌɐɌɘɔ 

ɡɔɜɟɜɏɚɎ, ɚɐəɌ ɔɓ ɖɚɞɚɜɧɡ ɏɚɞɚɎɔɗɌ Ɏɚɝɛɜɔəɔ-

ɘɌɪɥɑɑ ɗɚɒɑ, Ɍ ɞɌɖɒɑ ɎɧɐɑɗɫɗɌ ɜɑɢɔɛɔɑəɞəɧɑ  
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ɝɚɝɟɐɧ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɎɞɚɜɌɫ ɍɜɔɏɌɐɌ ɛɜɚɎɚ-

ɐɔɗɌ ɛɚɐɦɑɘ ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ 

əɌ ɝɚɝɟɐɔɝɞɚɕ əɚɒɖɑ. Ȱɚɝɞɟɛ ɖ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

Ɏɧɛɚɗəɫɗɔ ɣɑɜɑɓ ɜɌɓɜɑɓ ɝɗɔɓɔɝɞɚɕ ɔ əɌɐɖɚɝɞ-

əɔɢɧ ɛɚ Ɏɝɑɘɟ ɛɜɚɞɫɒɑəɔɪ Ɏɑɜɡəɑɏɚ ɖɜɌɫ ɞɑɗɌ 

ɌɞɜɚɠɔɜɚɎɌəəɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ. Ƚɖɑɗɑɞɔɜɚ-

ɎɌɗɔ Ɏɑɜɡəɪɪ ɣɌɝɞɨ ɞɑɗɌ ɔ əɔɒəɪɪ ɞɜɑɞɨ Ɏɑɞ-

Ɏɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ Ɏɧɐɑɗɑəɔɑɘ ɔ ɝɚɡɜɌəɑ-

əɔɑɘ ɛɚɐɍɚɜɚɐɚɣəɧɡ ɝɚɝɟɐɔɝɞɚ-əɑɜɎəɧɡ ɛɟɖɚɎ. 

Ȯ ɘɫɏɖɔɡ ɞɖɌəɫɡ ɠɚɜɘɔɜɚɎɌɗɔ ɞɚəəɑɗɨ ɛɚ Ɏɑ-

ɝɞɔɍɟɗɫɜəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɍɚɖɚɎɚɏɚ ɚɞɐɑɗɌ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ, ɝɚɑɐɔəɫɪɥɔɕ ɛɚɐɏɚɞɚɎɗɑəəɚɑ 

ɎɚɝɛɜɔəɔɘɌɪɥɑɑ ɗɚɒɑ ɝ ɜɑɢɔɛɔɑəɞəɧɘɔ ɝɚɝɟ-

ɐɌɘɔ, Ɏɧɐɑɗɑəəɧɘɔ ɣɑɜɑɓ ɜɌɓɜɑɓ ɖɚɒɔ Ɏ ɛɚɐ-

əɔɒəɑɣɑɗɪɝɞəɚɕ ɚɍɗɌɝɞɔ. 

ȳɌɘɑɞɔɘ, ɣɞɚ ɐɎɟɘ ɛɌɢɔɑəɞɌɘ ɔɓ ɛɫɞɔ 

ɛɑɜɎɧɘ ɩɞɌɛɚɘ Ɏɧɛɚɗəɔɗɔ ɟɝɞɜɌəɑəɔɑ ɎɧɜɌ-

ɒɑəəɚɕ Ɍɞɜɚɠɔɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɌɎɌɝɖɟɗɫɜəɧɡ ɍɗɚɖɚɎ ɏɜɑɍəɫ ɛɚɐɎɓɐɚɤ-

əɚɕ ɖɚɝɞɔ ɔ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ. ȺɐəɌɖɚ ɜɑɖɚə-

ɝɞɜɟɖɢɔɫ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɌɎɌɝɖɟɗɫɜɔəɧɘ 

ɌɟɞɚɞɜɌəɛɝɗɌəɞɌɞɚɘ əɑ ɫɎɗɫɑɞɝɫ ɢɑɗɨɪ ɐɌəəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɔ əɑ ɚɝɎɫɥɑəɌ Ɏ ɜɌɘɖɌɡ ɩɞɚɕ ɝɞɌ-

ɞɨɔ.  ɉɞɔɘ ɒɑ ɐɎɟɘ ɛɌɢɔɑəɞɌɘ, Ɏ ɛɚɝɗɑɐɟɪɥɑɘ, 

ɛɜɚɎɑɗɔ ɟɝɞɌəɚɎɖɟ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ Ɏ 

ɛɗɌɝɞɔɣɑɝɖɔ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəəɧɑ Ɏɑɜɡəɪɪ ɔ 

əɔɒəɪɪ ɣɑɗɪɝɞɔ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɜɑɌɍɔɗɔɞɌɢɔ-

ɑɕ ɠɟəɖɢɔɕ ɓɟɍɚ-ɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɔ ɩɝɞɑɞɔ-

ɖɔ ɛɟɞɑɘ ɔɓɏɚɞɚɎɗɑəɔɫ ɚɜɞɚɛɑɐɔɣɑɝɖɔɡ ɖɚə-

ɝɞɜɟɖɢɔɕ ɝ ɚɛɚɜɚɕ əɌ əɔɡ.  

ȼɌɝɣɑɞ ɔɝɞɔəəɚɏɚ ɚɍɦɑɘɌ ɎɧɜɌɒɑəəɚ 

ɌɞɜɚɠɔɜɚɎɌəəɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɛɑɜɑɝɌ-

ɒɑəəɚɏɚ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚ-

ɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɛɜɚɎɚɐɔɗɝɫ ɚɛɧɞəɧɘ 

ɎɜɌɣɚɘ-ɜɑəɞɏɑəɚɗɚɏɚɘ ɛɚɝɜɑɐɝɞɎɚɘ ɜɟɣəɚɕ ɛɚ-

ɝɗɚɕəɚɕ ɝɑɏɘɑəɞɌɢɔɔ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ əɌ ɖɌɒ-

ɐɚɘ ɌɖɝɔɌɗɨəɚɘ ɝɜɑɓɑ ɝ ɖɚɜɜɑɖɢɔɑɕ Ɏ MPR 

(multiplanar reformation) Ɏ ɖɚɘɛɨɪɞɑɜəɚɕ ɝɜɑɐɑ 

əɌ ɍɌɓɑ ɛɜɚɏɜɌɘɘɧ Amira 5.4.5 (çVisage 

Imagingè, ȯɑɜɘɌəɔɫ), əɌ ɚɝəɚɎɑ ɐɌəəɧɡ ȸȽȶȾ 

ɏɚɗɚɎɧ ɐɚ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚɕ ɚɛɑɜɌɢɔɔ, ɛɑɜɑɐ 

ɩɞɌɛɚɘ ɟɝɞɌəɚɎɖɔ Ɏəɟɞɜɔɖɚɝɞəɧɡ ɐɑəɞɌɗɨəɧɡ 

ɔɘɛɗɌəɞɌɞɚɎ Ɏ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəəɟɪ əɔɒəɪɪ 

ɣɑɗɪɝɞɨ, Ɍ ɞɌɖɒɑ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɟɝɞɌəɚɎ-

ɖɔ ɚɜɞɚɛɑɐɔɣɑɝɖɚɕ ɖɚəɝɞɜɟɖɢɔɔ ɝ ɚɛɚɜɚɕ əɌ 

ɐɑəɞɌɗɨəɧɑ ɔɘɛɗɌəɞɌɞɧ. 

ȰɔɌɛɌɓɚə ɝɑɏɘɑəɞɌɢɔɔ ɝɞɜɟɖɞɟɜ ɔəɞɑɜɑɝɌ 

əɌɡɚɐɔɗɝɫ Ɏ ɛɜɑɐɑɗɌɡ ɚɞ +135 ɑɐɔəɔɢ ɁɌɟəɝ-

ɠɔɗɐɌ ɐɚ +1860 ɑɐɔəɔɢ ɁɌɟəɝɠɔɗɐɌ, ɣɞɚ ɝɚɚɞ-

ɎɑɞɝɞɎɚɎɌɗɚ ɚɖəɟ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɖ ɖɚɝɞəɚɕ 

ɞɖɌəɔ əɌɞɔɎəɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɜɑɎɌɝɖɟɗɫ-

ɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌə-

ɞɌɞɌ, ɔ ɛɚɓɎɚɗɔɗɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɔ ɔɝɖɗɪ-

ɣɔɞɨ ɔɓ ɔɝɝɗɑɐɟɑɘɚɕ ɚɍɗɌɝɞɔ ɞɌɖɔɑ ɩɗɑɘɑəɞɧ, 

ɖɌɖ, əɌɛɜɔɘɑɜ, ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɜɟɍɢɧ ɔ 

ɌɜɞɑɠɌɖɞɧ ɘɑɞɌɗɗɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ. 

ȯɜɌəɔɢɑɕ əɌɣɌɗɌ ɝɑɏɘɑəɞɌɢɔɔ əɌɞɔɎəɚɕ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɟɒɔɗ Ɏɡɚɐ Ɏ əɔɒəɑɣɑɗɪɝɞ-

əɚɕ ɖɌəɌɗ, ɣɞɚ əɌ ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɌɡ ȸȽȶȾ ɝɚ-

ɚɞɎɑɞɝɞɎɚɎɌɗɚ ɝɜɑɓɟ ɑɏɚ ɛɚɗəɚɏɚ ɖɚəɞɟɜɔɜɚɎɌ-

əɔɫ. Ȯɧɍɚɜ ɐɌəəɚɏɚ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɚɍɜɌɓɚɎɌ-

əɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɖɌɣɑɝɞɎɑ ɚɞɛɜɌɎəɚɕ ɞɚɣ-

ɖɔ ɚɍɟɝɗɚɎɗɑə ɑɏɚ ɔəɐɔɎɔɐɟɌɗɨəɚɝɞɨɪ, Ɍ ɞɌɖɒɑ 

ɚɞəɚɝɔɞɑɗɨəɚ ɗɑɏɖɚɕ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨɪ ɛɜɔ 

ɛɚɎɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ (ɜɔɝ. 1). 

Ȼɜɔ ɝɑɏɘɑəɞɌɢɔɔ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ 

ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɛɚ ɐɌəəɧɘ 

ȸȽȶȾ ɏɚɗɚɎɧ, Ɏɧɛɚɗəɑəəɚɕ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚ-

ɝɗɑ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ, ɚɍɦɑɘ ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ 

ɛɜɑɐɑɗɌɡ ɖɚɝɞəɚɕ ɞɖɌəɔ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ 

ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ ɟɣɔɞɧɎɌɗɝɫ ɛɜɔ ɜɌɝ-

ɣɑɞɌɡ,  ɞɌɖ  ɖɌɖ  ɝɚɚɞɎɑɞɝɞɎɚɎɌɗ ɚɍɦɑɘɟ ɖɚɝɞəɚɕ  

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1.  ɉɞɌɛ ɝɑɏɘɑəɞɌɢɔɔ əɌɞɔɎəɚɕ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ. 

Fig. 1.  Phase of native mandible segmentation.  

 

ȼɔɝ. 2. ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ȶȷȶȾ ɏɚɗɚɎɧ, 3D-

ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

Fig. 2.  Diagnostic head cone beam computed t o-

mography (CBCT) . 
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ɞɖɌəɔ, ɛɚɞɑɜɫəəɚɘɟ ɛɜɔ ɠɚɜɘɔɜɚɎɌəɔɔ ɗɟəɚɖ 

ɐɗɫ ɔɡ ɟɝɞɌəɚɎɖɔ. 

ȬəɌɗɔɓ ɔ Ɏɧɣɔɝɗɑəɔɑ ɚɍɦɑɘɚɎ ɞɜɑɡɘɑɜəɧɡ 

ɘɚɐɑɗɑɕ ɌɞɜɚɠɔɜɚɎɌəəɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ 

ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚɏɚ Ɍɟɞɚɜ-

əɌəɝɛɗɌəɞɌɞɌ Ɏ ɖɟɍɔɣɑɝɖɔɡ ɝɌəɞɔɘɑɞɜɌɡ (ɝɘı) 

ɛɜɚɎɚɐɔɗɔ Ɏ ɞɚɕ ɒɑ ɛɜɚɏɜɌɘɘɑ Amira 5.4.5 

(çVisage Imagingè, ȯɑɜɘɌəɔɫ). 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

Ȯ ɖɌɣɑɝɞɎɑ ɛɜɔɘɑɜɌ ɛɜɑɐɝɞɌɎɗɫɑɘ ɛɌɢɔ-

ɑəɞɖɟ 47 ɗɑɞ, ɚɍɜɌɞɔɎɤɟɪɝɫ Ɏ əɌɤɟ ɖɗɔəɔɖɟ ɝ 

ɣɌɝɞɔɣəɚɕ ɛɚɞɑɜɑɕ ɓɟɍɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɛɚɗ-

əɚɕ ɛɚɞɑɜɑɕ ɓɟɍɚɎ ɔ ɎɧɜɌɒɑəəɚɕ Ɍɞɜɚɠɔɑɕ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ. ȰɌɎəɚɝɞɨ ɛɚɗəɚɕ ɛɚɞɑɜɔ ɓɟɍɚɎ 

ɝɚɝɞɌɎɔɗɌ 17 ɗɑɞ. Ȯɝɑ ɩɞɚ Ɏɜɑɘɫ ɛɌɢɔɑəɞɖɌ 

ɛɚɗɨɓɚɎɌɗɌɝɨ ɛɚɗəɧɘɔ ɝɦɑɘəɧɘɔ ɓɟɍəɧɘɔ ɛɜɚ-

ɞɑɓɌɘɔ, ɖɚɞɚɜɧɑ ɣɌɝɞɚ ɛɑɜɑɐɑɗɧɎɌɗɔɝɨ ɔɓ-ɓɌ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɛɜɚɢɑɝɝɌ Ɍɞɜɚɠɔɔ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɣɑɗɪɝɞɑɕ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɝəɔɒɑəɔɫ 

ɠɔɖɝɌɢɔɔ ɖ ɛɜɚɞɑɓəɚɘɟ ɗɚɒɟ. 

ȹɌ ȶȷȶȾ ɏɚɗɚɎɧ ɚɞɘɑɣɑəɌ ɎɧɜɌɒɑəəɌɫ 

Ɍɞɜɚɠɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɌɫ VI 

ɖɗɌɝɝɟ Ɍɞɜɚɠɔɔ ɣɑɗɪɝɞɑɕ ɛɚ Cawood ɔ Howell. 

ȮɝɗɑɐɝɞɎɔɑ ɎɧɜɌɒɑəəɚɕ Ɍɞɜɚɠɔɔ ɛɚɐɍɚɜɚɐɚɣ-

əɧɑ ɚɞɎɑɜɝɞɔɫ ɜɌɝɛɚɗɌɏɌɗɔɝɨ əɌ Ɏɑɜɡəɑɕ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɣɞɚ ɡɌɜɌɖɞɑɜ-

əɚ ɐɗɫ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ (ɜɔɝ. 2). 

ȹɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɖɚɘɛɗɑɖɝəɚɕ ɜɑɌɍɔɗɔɞɌ-

ɢɔɔ Ɏɧɛɚɗəɑəɚ ɟɝɞɜɌəɑəɔɑ Ɍɞɜɚɠɔɔ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɌɎɌɝɖɟɗɫɜəɚɏɚ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ ɏɜɑɍəɫ ɛɚɐɎɓɐɚɤəɚɕ ɖɚɝɞɔ ɔ 

ɐɎɟɝɞɚɜɚəəɑɏɚ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ. ȿɝɞɌəɚɎɖɌ ɤɑ-

ɝɞɔ Ɏəɟɞɜɔɖɚɝɞəɧɡ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ əɌ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɎɧɛɚɗəɑəɌ ɣɑɜɑɓ 4 ɘɑɝɫɢɌ ɛɚ-

ɝɗɑ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚ-ɛɗɌɝɞɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ.  

Ȯ ɖɌɣɑɝɞɎɑ ɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ ɐɗɫ 

ɟɝɞɜɌəɑəɔɫ ɎɧɜɌɒɑəəɚɕ Ɍɞɜɚɠɔɔ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌə 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.   ȸȽȶȾ ɏɚɗɚɎɧ ɐɚ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚɕ ɚɛɑɜɌɢɔɔ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

Fig. 3.    MSCT of head before the reconstructive surgery.  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ȮɔɜɞɟɌɗɨəɚɑ ɖɚɘɛɨɪɞɑɜəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚɕ ɚɛɑɜɌɢɔɔ. 

Fig. 4.     Virtual computer modeling of reconstr uctive surgery.  
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əɧɕ ɖɚɒəɚ-ɠɌɝɢɔɌɗɨəɚ-ɖɚɝɞəɧɕ ɘɌɗɚɍɑɜɢɚɎɧɕ 

ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞ. ȻɜɑɐɚɛɑɜɌɢɔɚəəɌɫ ɛɚɐɏɚ-

ɞɚɎɖɌ ɎɖɗɪɣɔɗɌ ɛɜɚɎɑɐɑəɔɑ ȸȽȶȾ ɏɚɗɚɎɧ (ɜɔɝ. 

3) ɔ ɏɚɗɑəɑɕ, ȿȳȰȽ ɖɜɚɎɑəɚɝəɧɡ ɝɚɝɟɐɚɎ ɗɔɢɌ, 

ɤɑɔ ɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ.  

ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ, ɝɗɑɐɟɫ 

ɛɜɔəɢɔɛɌɘ çɚɍɜɌɞəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫè, Ɏɧɛɚɗ-

əɑəɚ ɎɔɜɞɟɌɗɨəɚɑ ɖɚɘɛɨɪɞɑɜəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ 

ɛɜɑɐɝɞɚɫɥɑɕ ɚɛɑɜɌɢɔɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɛɜɑ-

ɐɑɗɑə ɚɍɦɑɘ əɑɚɍɡɚɐɔɘɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɐɗɫ 

ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɝ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘ ɘɚɐɑɗɔɜɚɎɌəɔɑɘ 

ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɔ ɑɏɚ ɛɚɓɔ-

ɢɔɚəɔɜɚɎɌəɔɑɘ əɌ ɌɞɜɚɠɔɜɚɎɌəəɚɑ ɞɑɗɚ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ (ɜɔɝ. 4).  

  ȸɑɞɚɐɚɘ ɍɧɝɞɜɚɏɚ ɛɜɚɞɚɞɔɛɔɜɚɎɌəɔɫ, 

ɐɗɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ, əɌ 3D-

ɛɜɔəɞɑɜɑ ɔɓɏɚɞɚɎɗɑəɧ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɔɑ 

ɘɚɐɑɗɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɘɌɗɚɍɑɜɢɚɎɚɏɚ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ, Ɍ ɞɌɖɒɑ ɤɌɍɗɚə ɐɗɫ ɚɝɞɑɚɞɚɘɔɔ 

ɛɚɝɗɑɐəɑɏɚ (ɜɔɝ. 5). 

ȺɛɑɜɌɢɔɫ ɎɧɛɚɗəɑəɌ ɐɎɟɘɫ ɚɛɑɜɌɢɔɚə-

əɧɘɔ ɍɜɔɏɌɐɌɘɔ, ɚɐəɌ ɔɓ ɖɚɞɚɜɧɡ ɏɚɞɚɎɔɗɌ 

ɎɚɝɛɜɔəɔɘɌɪɥɑɑ ɗɚɒɑ ð əɔɒəɪɪ ɣɑɗɪɝɞɨ ɔ 

ɜɑɢɔɛɔɑəɞəɧɑ ɝɚɝɟɐɧ ɤɑɔ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɐɜɟ-

ɏɌɫ ɎɧɛɚɗəɔɗɌ ɓɌɍɚɜ ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞɌ əɌ ɝɚɝɟɐɔɝɞɚɕ əɚɒɖɑ.  

ȸɌɗɚɍɑɜɢɚɎɧɕ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞ ɍɧɗ ɚɞ-

ɘɚɐɑɗɔɜɚɎɌə əɌ ɖɜɚɎɚɞɚɖɑ, ɐɚ ɚɞɝɑɣɑəɔɫ ɚɞ ɘɌ-

ɏɔɝɞɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ ɏɚɗɑəɔ, ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ 

ɐɎɟɡ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ (ɜɔɝ. 6).  

Ȼɚɝɗɑ ɚɞɝɑɣɑəɔɫ ɝɚɝɟɐɔɝɞɚɕ əɚɒɖɔ ɚɞ ɘɌ-

ɏɔɝɞɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ ɏɚɗɑəɔ, ɘɌɗɚɍɑɜɢɚɎɧɕ 

ɖɚɒəɚ-ɠɌɝɢɔɌɗɨəɚ-ɖɚɝɞəɧɕ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞ 

ɍɧɗ ɛɑɜɑɘɑɥɑə Ɏ ɎɚɝɛɜɔəɔɘɌɪɥɑɑ ɗɚɒɑ ɔ 

ɠɔɖɝɔɜɚɎɌə ɖ əɌɞɔɎəɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɘɑ-

ɞɌɗɗɚɖɚəɝɞɜɟɖɢɔɫɘɔ. Ƚ ɢɑɗɨɪ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ 

ɞɜɌɎɘɔɜɚɎɌəɔɫ ɛɚɎɑɜɡəɚɝɞəɚ ɜɌɝɛɚɗɚɒɑəəɧɡ 

əɔɒəɔɡ ɌɗɨɎɑɚɗɫɜəɧɡ əɑɜɎɚɎ, ɠɔɖɝɌɢɔɫ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ Ɏ ɍɚɖɚɎɧɡ ɚɞɐɑɗɌɡ ɚɝɟɥɑɝɞɎɗɑəɌ 

ɝ ɝɚɡɜɌəɑəɔɑɘ ɘɑɒɐɟ ɑɏɚ əɔɒəɑɕ ɛɚɎɑɜɡəɚɝɞɨɪ 

ɔ Ɏɑɜɡəɑɕ ɛɚɎɑɜɡəɚɝɞɨɪ ɞɑɗɌ ɌɞɜɚɠɔɜɚɎɌəəɚɕ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɐɔɌɝɞɌɓɌ Ɏ 3-4 ɘɘ.   

ȹɌɗɚɒɑəɧ ɘɔɖɜɚɝɚɝɟɐɔɝɞɧɑ ɌəɌɝɞɚɘɚɓɧ 

ɛɚ ɞɔɛɟ çɖɚəɑɢ-Ɏ-ɖɚəɑɢè ɘɑɒɐɟ ɗɑɎɚɕ ɗɔɢɑɎɚɕ 

Ɍɜɞɑɜɔɑɕ ɔ ɘɌɗɚɍɑɜɢɚɎɚɕ Ɍɜɞɑɜɔɑɕ ɔ ɘɑɒɐɟ ɗɑ-

Ɏɧɘɔ ɗɔɢɑɎɚɕ Ɏɑəɚɕ ɔ ɛɚɐɛɚɐɍɚɜɚɐɚɣəɚɕ Ɏɑəɚɕ 

ɔ ɖɚɘɔɞɌəɞəɧɘɔ ɘɌɗɚɍɑɜɢɚɎɧɘɔ ɎɑəɌɘɔ. Ȼɚɝɗɑ 

ɛɟɝɖɌ ɖɜɚɎɚɞɚɖɌ Ɏ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɑ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɧɑ ɜɌəɧ ɍɧɗɔ ɟɤɔɞɧ. Ȯ ɜɌəəɑɘ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɎɧɛɚɗəɑəɌ ɖɚə-

ɞɜɚɗɨəɌɫ ȶȷȶȾ əɔɒəɑɕ ɓɚəɧ ɗɔɢɌ (ɜɔɝ. 7). 

Ȼɫɞɨ ɘɑɝɫɢɑɎ ɝɛɟɝɞɫ Ɏ ɜɑɖɚəɝɞɜɟɔɜɚɎɌə-

əɟɪ əɔɒəɪɪ ɣɑɗɪɝɞɨ ɍɧɗɔ ɟɝɞɌəɚɎɗɑəɧ 6 

Ɏəɟɞɜɔɖɚɝɞəɧɡ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ (ɜɔɝ. 

8). 

ȶɚɘɛɗɑɖɝəɌɫ ɜɑɌɍɔɗɔɞɌɢɔɫ ɛɌɢɔɑəɞɖɔ ɓɌ-

ɎɑɜɤɑəɌ ɔɓɏɚɞɚɎɗɑəɔɑɘ ɔ ɟɝɞɌəɚɎɖɚɕ, 4 ɘɑɝɫɢɌ 

ɝɛɟɝɞɫ, ɚɜɞɚɛɑɐɔɣɑɝɖɔɡ ɖɚəɝɞɜɟɖɢɔɕ ɝ ɚɛɚɜɚɕ 

əɌ ɍɌɗɖɔ, ɠɔɖɝɔɜɚɎɌəəɧɑ əɌ ɐɑəɞɌɗɨəɧɑ ɔɘ-

ɛɗɌəɞɌɞɧ (ɜɔɝ. 9). 

ȼɑɓɟɗɨɞɌɞɧ, ɛɚɗɟɣɑəəɧɑ ɛɜɔ Ɏɧɣɔɝɗɑəɔɔ 

ɚɍɦɑɘɌ əɌɞɔɎəɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɐɚ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ (ɜɔɝ. 10),  Ɍ  ɞɌɖɒɑ  əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ  

 

ȼɔɝ. 5 (Fig. 5) 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 5.      ɀɚɞɚɏɜɌɠɔɫ. 

ȽɞɑɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɔɑ ɘɚɐɑɗɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, 

ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɔ ɤɌɍɗɚə ɐɗɫ 

ɚɝɞɑɚɞɚɘɔɔ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ. 

Fig. 5.  Photo . 

Stereolithographic  models  of mandible , fibula  tran s-

plant  and  tem plate  for  transplant  osteotomy . 

ȼɔɝ. 6.     ɀɚɞɚɏɜɌɠɔɫ. 

ȽɘɚɐɑɗɔɜɚɎɌəəɧɕ əɌ ɖɜɚɎɚɞɚɖɑ ɖɚɒəɚ-ɠɌɝɢɔɌɗɨəɚ-

ɖɚɝɞəɧɕ ɘɌɗɚɍɑɜɢɚɎɧɕ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞ. 

Fig. 6.  Photo . 

Modeled with preservation of blood pe rfusion osteo -

fascio -cutaneous fibula transplant.  
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ȼɔɝ. 7 (Fig. 7) 

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 7.    ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɌɫ ȶȷȶȾ əɔɒəɑɕ ɓɚəɧ 

ɗɔɢɌ. 

Fig. 7.  Postoperative CBCT of the lower third of the 

face  

 

ȼɔɝ. 8.  ȶɚəɞɜɚɗɨəɌɫ ȺȻȾȯ ɛɚɝɗɑ ɟɝɞɌəɚɎɖɔ ɐɑə-

ɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ Ɏ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəəɟɪ 

əɔɒəɪɪ ɣɑɗɪɝɞɨ. 

Fig. 8.  Control orthopantomogram (OPG) after i n-

sertion of dental implants into reconstructed ma n-

dible.  

 

ȼɔɝ. 9 (Fig. 9) 

ȼɔɝ. 9.    ɀɚɞɚɏɜɌɠɔɔ. 

ȺɜɞɚɛɑɐɔɣɑɝɖɌɫ ɜɑɌɍɔɗɔɞɌɢɔɫ ɖɚəɝɞɜɟɖɢɔɫɘɔ ɝ ɚɛɚɜɚɕ əɌ ɍɌɗɖɔ, ɠɔɖɝɔɜɚɎɌəəɧɑ əɌ ɐɑəɞɌɗɨəɧɑ ɔɘɛɗɌəɞɌ-

ɞɧ. 

Fig. 9.  Photos. 

Prosthetic rehabilitation with constructions supported by  bars, fixed on dental implants.  
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ȼɔɝ. 10 (Fig. 10) 

 

ȼɔɝ. 11 (Fig. 11) 

ȼɔɝ. 10.   ȽɑɏɘɑəɞɔɜɚɎɌəəɌɫ əɔɒəɫɫ ɣɑɗɪɝɞɨ ɐɚ 

ɜɑɖɚəɝɞɜɟɖɞɔɎəɚɕ ɚɛɑɜɌɢɔɔ. 

Fig. 10.  Segmented mandible before reconstru c-

tive surgery.  

 

ȼɔɝ. 11.   ȽɑɏɘɑəɞɔɜɚɎɌəəɧɑ əɌɞɔɎəɌɫ əɔɒəɫɫ 

ɣɑɗɪɝɞɨ ɔ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɧɕ ɘɌɗɚɍɑɜ-

ɢɚɎɧɕ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞ ɛɑɜɑɐ ɟɝɞɌəɚɎɖɚɕ 

ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ. 

Fig. 11.  Segmented native mandible and revasc u-

larized fibula autogenous transplant prior to dental 

implants insertion.  

 

ȼɔɝ. 12 (Fig. 12) 

ȼɔɝ. 12.     ȽɑɏɘɑəɞɔɜɚɎɌəəɧɑ əɌɞɔɎəɌɫ əɔɒəɫɫ ɣɑɗɪɝɞɨ ɔ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɧɕ ɘɌɗɚɍɑɜɢɚɎɧɕ 

ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞ ɛɚɝɗɑ ɚɜɞɚɛɑɐɔɣɑɝɖɚɕ ɜɑɌɍɔɗɔɞɌɢɔɔ. 

Fig. 12.   Segmented native mandible and revascularized fibula autogenous transplant  after prosthetic 

rehabilitation.  
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ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ əɌ ɩɞɌɛɑ 

ɛɚɐɏɚɞɚɎɖɔ ɖ ɟɝɞɌəɚɎɖɑ Ɏəɟɞɜɔɖɚɝɞəɧɡ ɐɑə-

ɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ (ɝɛɟɝɞɫ 5 ɘɑɝɫɢɑɎ ɛɚɝɗɑ 

ɜɑɖɚəɝɞɜɟɖɢɔɔ) (ɜɔɝ. 11) ɔ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ 

ɛɜɚɞɑɓɔɜɚɎɌəɔɫ (ɜɔɝ. 12) ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍ-

ɗɔɢɌɡ ʈ1 ɔ ʈ2. 

Ȼɜɔ ɌəɌɗɔɓɑ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ, Ɏ 

ɚɞɐɌɗɑəəɚɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ, ɚɞɘɑ-

ɣɑəɚ ɚɞɝɟɞɝɞɎɔɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ Ɍɞɜɚɠɔɔ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ, Ɍ ɞɌɖɒɑ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ 

ɛɑɜɑɝɌɒɑəəɚɏɚ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚ-

ɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ 

ɛɚɝɗɑ əɌɣɌɗɌ ɠɟəɖɢɔɚəɌɗɨəɚɕ əɌɏɜɟɓɖɔ Ɏəɟɞ-

ɜɔɖɚɝɞəɧɡ ɔɘɛɗɌəɞɌɞɚɎ əɌ 1,282 ɝɘı (11,92%). 

ȰɌəəɧɕ ɠɌɖɞ, Ɍ ɞɌɖɒɑ ɖɚəɝɚɗɔɐɌɢɔɫ ɜɑɎɌɝɖɟ-

ɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɝ əɌɞɔɎ-

əɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɨɪ ɡɚɜɚɤɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ 

ɛɜɔ ɝɜɌɎəɑəɔɔ ɝɜɑɓɚɎ ȸȽȶȾ, ɛɜɚɎɑɐɑəəɚɕ ɐɚ 

ɟɝɞɌəɚɎɖɔ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ (ɜɔɝ. 13 Ɍ) 

ɔ ɛɚɝɗɑ ɔɡ əɌɏɜɟɓɖɔ ɛɚɝɜɑɐɝɞɎɚɘ ɚɜɞɚɛɑɐɔɣɑ-

ɝɖɔɡ ɖɚəɝɞɜɟɖɢɔɕ (ɜɔɝ. 13 ɍ).  

ȴɝɛɚɗɨɓɟɫ ɞɚɞ ɒɑ ɛɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɎɧɛɚɗəɑəɌ ɝɑɏɘɑəɞɌɢɔɫ əɌɞɔɎəɚɕ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ ɐɚ ɜɑɖɚəɝɞɜɟɖɢɔɔ, əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ 

ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚɏɚ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ əɌ ɩɞɌɛɑ ɛɗɌəɔɜɚɎɌəɔɫ ɐɑəɞɌɗɨ-

əɚɕ ɔɘɛɗɌəɞɌɢɔɔ (ɣɑɜɑɓ 5 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ) ɔ ɝɛɟɝɞɫ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɛɜɚɞɑɓɔɜɚ-

ɎɌəɔɫ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, əɌɣɌɗɌ ɠɟəɖɢɔɚəɌɗɨ-

əɚɕ əɌɏɜɟɓɖɔ ɟɝɞɌəɚɎɗɑəəɧɡ Ɏəɟɞɜɔɖɚɝɞəɧɡ 

ɔɘɛɗɌəɞɌɞɚɎ Ɏ ɝɗɟɣɌɑ Ɏɞɚɜɚɕ ɛɌɢɔɑəɞɖɔ. Ȼɚɗɟ-

ɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɌɡ 

ʈ3 ɔ ʈ4.   

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɔ Ɏɚ Ɏɞɚɜɚɘ ɖɗɔəɔɣɑɝɖɚɘ 

ɝɗɟɣɌɑ, ɛɚɝɗɑ ɛɚɗəɚɕ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɌɢɔɑəɞɖɔ, 

ɚɞɘɑɣɑəɚ ɚɞɝɟɞɝɞɎɔɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ Ɍɞɜɚ-

ɠɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɝ ɚɐəɚɎɜɑɘɑəəɧɘ ɟɎɑɗɔ-

ɣɑəɔɑɘ ɚɍɦɑɘɌ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚ-

ɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɝɛɟɝɞɫ 3 ɘɑɝɫɢɌ  

 

ɛɚɝɗɑ əɌɣɌɗɌ ɠɟəɖɢɔɚəɌɗɨəɚɕ əɌɏɜɟɓɖɔ 

ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ əɌ 1,368 ɝɘı (11,65%). 

ȴɓɎɑɝɞəɚ, ɣɞɚ Ɏ ɛɜɚɢɑɝɝɑ Ɍɞɜɚɠɔɔ əɔɒəɫɫ 

ɣɑɗɪɝɞɨ ɛɚɜɌɒɌɑɞɝɫ Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɨɪ, ɞɑɜɫɫ ɛɜɔ ɩɞɚɘ 

Ɏ 4 ɜɌɓɌ ɍɚɗɨɤɑ ɖɚɝɞəɚɕ ɞɖɌəɔ, Ɏ ɝɎɫɓɔ ɝ əɌɗɔ-

ɣɔɑɘ ɘəɚɒɑɝɞɎɑəəɧɡ ɘɧɤɑɣəɧɡ ɛɜɔɖɜɑɛɗɑəɔɕ 

ɔ Ɏɑɗɔɣɔəɚɕ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɛɗɚɥɌɐɔ. ɁɌɜɌɖ-

ɞɑɜəɚ ɞɌɖɒɑ ɞɚ, ɣɞɚ ɎɧɜɌɒɑəəɌɫ Ɍɞɜɚɠɔɫ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ ɣɌɥɑ ɎɝɞɜɑɣɌɑɞɝɫ ɟ ɗɔɢ ɒɑəɝɖɚɏɚ 

ɛɚɗɌ [26, 30]. 

Ȼɜɔ ɎɧɜɌɒɑəəɚɕ Ɍɞɜɚɠɔɔ əɔɒəɫɫ ɣɑ-

ɗɪɝɞɨ ɘɚɒɑɞ ɛɚɞɑɜɫɞɨ ɐɚ 80% ɝɎɚɑɏɚ ɔɓəɌɣɌɗɨ-

əɚɏɚ ɚɍɦɑɘɌ. Ȯ ɞɌɖɚɘ ɝɗɟɣɌɑ, əɔɒəɑɣɑɗɪɝɞəɚɕ 

ɖɌəɌɗ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɚɣɑəɨ ɛɚɎɑɜɡəɚɝɞəɚ. ȴəɚ-

ɏɐɌ ɎɚɎɝɑ ɛɜɚɔɝɡɚɐɔɞ ɚɍəɌɒɑəɔɑ ɝɚɐɑɜɒɔɘɚɏɚ 

əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɖɌəɌɗɌ ɔ əɔɒəɔɕ ɌɗɨɎɑɚɗɫɜ-

əɧɕ əɑɜɎ ɘɚɒɑɞ ɚɖɌɓɌɞɨɝɫ ɝɎɚɍɚɐəɚ ɗɑɒɌɥɔɘ 

əɌ ɛɚɎɑɜɡəɚɝɞɔ ɖɚɝɞɔ, ɝɞɌəɚɎɫɝɨ, ɞɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɣɌɝɞɨɪ ɛɜɚɞɑɓəɚɏɚ ɗɚɒɌ [10]. 

Ȱɗɫ ɝɚɡɜɌəɑəɔɫ ɝɎɚɑɕ ɠɚɜɘɧ ɔ ɛɗɚɞəɚɝɞɔ 

ɣɑɗɪɝɞɨ əɟɒɐɌɑɞɝɫ Ɏ ɛɚɝɞɚɫəəɚɕ ɝɞɔɘɟɗɫɢɔɔ. 

ȳɟɍɧ ɔɏɜɌɪɞ ɎɌɒəɟɪ ɜɚɗɨ, ɖɌɖ Ɏ ɜɌɓɎɔɞɔɔ Ɍɗɨ-

Ɏɑɚɗɫɜəɚɕ ɖɚɝɞɔ, ɞɌɖ ɔ Ɏ ɑɑ ɝɞɔɘɟɗɫɢɔɔ, ɛɚ-

ɝɜɑɐɝɞɎɚɘ ɛɑɜɑɐɌɣɔ ɝɔɗ ɝɒɌɞɔɫ ɔ ɜɌɝɞɫɒɑəɔɫ 

ɛɜɔɗɑɏɌɪɥɑɕ ɖɚɝɞəɚɕ ɞɖɌəɔ. ɀɟəɖɢɔɚəɌɗɨəɌɫ 

əɌɏɜɟɓɖɌ əɌ ɣɑɗɪɝɞɨ ɝɚɡɜɌəɫɑɞ ɖɚɝɞɨ ɔ ɛɚɐɐɑɜ-

ɒɔɎɌɑɞ ɍɌɗɌəɝ ɘɑɒɐɟ ɛɜɚɢɑɝɝɌɘɔ ɜɑɓɚɜɍɢɔɔ ɔ 

ɠɚɜɘɔɜɚɎɌəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ. Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚ-

əɧ, əɑɐɚɝɞɌɞɚɣəɚɝɞɨ ɠɟəɖɢɔɚəɌɗɨəɚɕ əɌɏɜɟɓɖɔ 

ɝɟɥɑɝɞɎɑəəɚ ɝəɔɒɌɑɞ Ɏɑɗɔɣɔəɟ ɍɔɚɛɚɞɑəɢɔɌɗɚɎ 

ɔ ɌɖɞɔɎəɚɝɞɨ ɚɝɞɑɚɍɗɌɝɞɚɎ, əɌɜɟɤɌɫ ɍɌɗɌəɝ 

ɒɔɓəɑɐɑɫɞɑɗɨəɚɝɞɔ ɖɚɝɞəɚɕ ɞɖɌəɔ, Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɣɑɏɚ ɛɜɚɢɑɝɝ ɜɑɓɚɜɍɢɔɔ ɛɜɑɚɍɗɌɐɌɑɞ əɌɐ ɛɜɚ-

ɢɑɝɝɚɘ ɚɝɞɑɚɏɑəɑɓɌ [3].  

Ȼɚɞɑɜɫ ɓɟɍɌ Ɏɑɐɑɞ ɖ ɛɜɑɜɧɎɌəɔɪ ɍɔɚɖɔ-

ɍɑɜəɑɞɔɣɑɝɖɚɕ ɚɍɜɌɞəɚɕ ɝɎɫɓɔ ɘɑɒɐɟ ɓɎɑəɨɫɘɔ 

ɢɑɛɔ ɒɑɎɌɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ, ɘɑəɫɫ ɝɞɜɟɖɞɟɜɟ 

ɣɑɗɪɝɞəɚɕ ɖɚɝɞɔ. ȾɌɖɔɑ ɔɓɘɑəɑəɔɫ ɣɌɝɞɚ əɌɓɧ-

ɎɌɪɞ çɌɞɜɚɠɔɑɕ ɍɑɓɐɑɕɝɞɎɔɫè. Ȭɞɜɚɠɔɪ ɣɑɗɪ-

ɝɞɑɕ ɘɚɒəɚ ɓɌɘɑɐɗɔɞɨ, əɚ  əɑ  ɚɝɞɌəɚɎɔɞɨ, ɝ ɛɚ- 

ȾɌɍɗɔɢɌ ʈ1.     Ⱥɍɦɑɘ ɌɞɜɚɠɔɜɚɎɌəəɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ əɌ ɜɌɓəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ. 

ʕʪʘʧ ʣʝʯʝʥʠʷ ʆʙʲʝʤ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ (ʩʤį) 

ɼʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 21,736 

5 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 21,871 

3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ 22,012 
 

   
 

ȾɌɍɗɔɢɌ ʈ2.     Ⱥɍɦɑɘ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ 

əɌ ɜɌɓəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ. 

ʕʪʘʧ ʣʝʯʝʥʠʷ                 ʆʙʲʝʤ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʘ (ʩʤį) 

5 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 9,467 

3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ 10,749 
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ɘɚɥɨɪ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ ɗɑɣɑəɔɫ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɚɜɞɚɛɑɐɔɣɑɝɖɔɡ ɖɚəɝɞɜɟɖɢɔɕ ɝ ɚɛɚɜɚɕ 

əɌ Ɏəɟɞɜɔɖɚɝɞəɧɑ ɐɑəɞɌɗɨəɧɑ ɔɘɛɗɌəɞɌɞɧ, ɛɑ-

ɜɑɐɌɪɥɔɑ ɒɑɎɌɞɑɗɨəɟɪ əɌɏɜɟɓɖɟ ɖɚɝɞɔ, ɛɚ-

ɝɖɚɗɨɖɟ ɠɟəɖɢɔɚəɔɜɟɪɥɔɕ ɐɑəɞɌɗɨəɧɕ ɔɘ-

ɛɗɌəɞɌɞ ɝɛɚɝɚɍɑə ɎɚɝɝɞɌəɚɎɔɞɨ ɝɔɝɞɑɘɟ ɍɔɚɖɔ-

ɍɑɜəɑɞɔɣɑɝɖɚɕ ɚɍɜɌɞəɚɕ ɝɎɫɓɔ [2]. 

Ȼɜɔɘɑəɑəɔɑ ɞɜɌɐɔɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɜɑɌ-

ɍɔɗɔɞɌɢɔɔ ɝɦɑɘəɧɘɔ ɛɜɚɞɑɓɌɘɔ ɟ ɐɌəəɚɕ ɖɌɞɑ-

ɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ ɔɘɑɑɞ ɖɌɖ ɝɗɑɐɝɞɎɔɑ ɟɝɖɚɜɑ-

əɔɑ ɛɜɚɢɑɝɝɌ Ɍɞɜɚɠɔɔ, ɞɌɖ ɖɌɖ ɛɚɝɗɑɐəɔɑ ɛɑɜɑ-

ɐɌɪɞ ɒɑɎɌɞɑɗɨəɟɪ əɌɏɜɟɓɖɟ ɔɝɖɗɪɣɔɞɑɗɨəɚ əɌ 

ɛɚɎɑɜɡəɚɝɞɨ ɖɚɝɞɔ, Ɍ əɑ əɌ ɖɚɝɞɨ Ɏ ɢɑɗɚɘ [3, 

10].  

ɂɑəəɧɘ ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ Ɏ ɝɗɟɣɌɑ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɛɚɞɑɜɑɕ ɓɟɍɚɎ ɔ Ɍɐɑəɞɔɑɕ ɫɎɗɫɑɞɝɫ ɐɑə-

ɞɌɗɨəɌɫ ɔɘɛɗɌəɞɌɢɔɫ, ɛɚɝɖɚɗɨɖɟ ɚəɌ ɝɛɚɝɚɍəɌ 

ɟɘɑəɨɤɔɞɨ Ɍɞɜɚɠɔɪ ɣɑɗɪɝɞɔ ɔ ɐɌɒɑ ɝɞɔɘɟɗɔ-

ɜɚɎɌɞɨ ɠɚɜɘɔɜɚɎɌəɔɑ əɚɎɚɕ ɖɚɝɞɔ ɛɚɝɜɑɐɝɞɎɚɘ 

Ɍɛɛɚɓɔɢɔɔ Ɏ ɚɍɗɌɝɞɔ ɟɝɞɌəɚɎɗɑəəɧɡ ɔɘɛɗɌəɞɌ-

ɞɚɎ, ɖɚɞɚɜɚɑ ɣɌɥɑ ɛɜɚɔɝɡɚɐɔɞ əɌ ɛɑɜɎɚɘ ɏɚɐɟ 

ɔɡ ɠɟəɖɢɔɚəɌɗɨəɚɕ əɌɏɜɟɓɖɔ [3, 22]. 

Ȯ ɐɚɍɌɎɚɖ ɖ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɔ ɛɝɔɡɚɝɚ-

ɢɔɌɗɨəɚɕ ɛɚɗɨɓɑ ɚɞ ɛɚɎɧɤɑəɔɫ ɠɔɖɝɌɢɔɔ ɔ 

ɝɞɌɍɔɗɨəɚɝɞɔ ɚɜɞɚɛɑɐɔɣɑɝɖɔɡ ɖɚəɝɞɜɟɖɢɔɕ əɌ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɛɚɝɜɑɐɝɞɎɚɘ ɚɛɚɜɧ əɌ ɐɑə-

ɞɌɗɨəɧɑ ɔɘɛɗɌəɞɌɞɧ, ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, 

ɣɞɚ ɞɌɖɚɕ ɛɚɐɡɚɐ ɗɑɣɑəɔɫ ɘɚɒɑɞ ɟɘɑəɨɤɔɞɨ 

ɝɖɚɜɚɝɞɨ Ɍɞɜɚɠɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ əɌ 57.7%, 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ Ɍɞɜɚɠɔɑɕ ɟ əɚɝɔɞɑɗɑɕ ɛɚɗəɧɡ 

ɝɦɑɘəɧɡ ɛɜɚɞɑɓɚɎ [14]. 

ȺɐəɌɖɚ ɟɝɞɌəɚɎɖɌ Ɏəɟɞɜɔɖɚɝɞəɧɡ ɐɑə-

ɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ ɞɜɑɍɟɑɞ əɌɗɔɣɔɫ ɚɛɞɔ-

ɘɌɗɨəɚɏɚ ɚɍɦɑɘɌ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɣɞɚ ɓɌɞɜɟɐəɫɑɞ 

ɔɡ ɛɜɔɘɑəɑəɔɑ ɛɜɔ ɎɧɜɌɒɑəəɚɕ Ɍɞɜɚɠɔɔ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ. ȿɝɞɌəɚɎɖɌ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌ-

 

ȼɔɝ. 13 Ɍ (Fig. 13 Ɍ) 

 

ȼɔɝ. 13 ɍ (Fig. 13 b) 

ȼɔɝ. 13.    ȸȽȶȾ. 

ȽɜɌɎəɑəɔɑ ɝɜɑɓɚɎ ȸȽȶȾ, ɛɚɗɟɣɑəəɧɡ ɐɚ ɟɝɞɌəɚɎɖɔ Ɏ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəəɟɪ əɔɒəɪɪ ɣɑɗɪɝɞɨ ɐɑəɞɌɗɨəɧɡ ɔɘ-

ɛɗɌəɞɌɞɚɎ (Ɍ), ɔ ɝɛɟɝɞɫ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɔɡ ɠɟəɖɢɔɚəɌɗɨəɚɕ əɌɏɜɟɓɖɔ (ɍ). 

Fig. 13.  MSCT. 

Comparison of M SCT slices obtained before dental implants insertion into reconstructed mandible (a) and 3 

months a fter  their functional loading (b ). 

ȾɌɍɗɔɢɌ ʈ3.     Ⱥɍɦɑɘ ɌɞɜɚɠɔɜɚɎɌəəɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ əɌ ɜɌɓəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ. 

ʕʪʘʧ ʣʝʯʝʥʠʷ ʆʙʲʝʤ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ (ʩʤį) 

ɼʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 19,528  

5 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 19,639 

3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ 19,779   
 

   
 

ȾɌɍɗɔɢɌ ʈ4.   Ⱥɍɦɑɘ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ əɌ 

ɜɌɓəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ. 

ʕʪʘʧ ʣʝʯʝʥʠʷ ʆʙʲʝʤ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʘ (ʩʤį) 

5 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 10,373 

3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ 11,741 
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ɞɚɎ ɍɑɓ ɜɔɝɖɌ ɛɑɜɑɗɚɘɌ ɝɖɚɘɛɜɚɘɑɞɔɜɚɎɌəəɚɕ 

ɎɧɜɌɒɑəəɚɕ Ɍɞɜɚɠɔɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɛɚ-

Ɏɜɑɒɐɑəɔɫ ɛɚɎɑɜɡəɚɝɞəɚ ɜɌɝɛɚɗɚɒɑəəɚɏɚ ɔɗɔ 

ɜɌɝɛɚɗɚɒɑəəɚɏɚ ɛɚɐ ɘɫɏɖɔɘɔ ɞɖɌəɫɘɔ əɔɒəɑɏɚ 

ɌɗɨɎɑɚɗɫɜəɚɏɚ əɑɜɎɌ ɞɜɑɍɟɑɞ ɛɜɚɎɑɐɑəɔɫ ɜɑɖɚə-

ɝɞɜɟɖɞɔɎəɚ-ɛɗɌɝɞɔɣɑɝɖɔɡ ɚɛɑɜɌɢɔɕ. 

Ȯ ɘəɚɏɚɢɑəɞɜɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɟɝɞɌ-

əɚɎɗɑəɚ, ɣɞɚ ɐɗɫ ɟɎɑɗɔɣɑəɔɫ ɚɍɦɑɘɌ ɎɧɜɌɒɑəəɚ 

ɌɞɜɚɠɔɜɚɎɌəəɚɕ ɣɑɗɪɝɞɔ əɑɚɍɡɚɐɔɘɌ ɖɜɚɎɚ-

ɝəɌɍɒɌɑɘɌɫ ɖɚɝɞɨ Ɏɧɝɚɞɚɕ 10-15 ɘɘ ɔ ɤɔɜɔ-

əɚɕ 10 ɘɘ. ȴɓ Ɏɝɑɡ ɝɟɥɑɝɞɎɟɪɥɔɡ ɜɑɎɌɝɖɟɗɫ-

ɜɔɓɔɜɚɎɌəəɧɡ ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ 

ɠɚɜɘɌ ɛɚɛɑɜɑɣəɚɏɚ ɝɜɑɓɌ ɘɌɗɚɍɑɜɢɚɎɚɕ ɖɚɝɞɔ 

əɌɔɍɚɗɑɑ ɍɗɔɓɖɌ ɖ ɠɚɜɘɑ ɌɗɨɎɑɚɗɫɜəɚɕ ɖɚɝɞɔ 

ɣɑɗɪɝɞɑɕ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɍɗɌɏɚɐɌɜɫ ɝɎɚɔɘ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ, ɘɌɗɚɍɑɜ-

ɢɚɎɌɫ ɖɚɝɞɨ əɌɔɍɚɗɑɑ ɡɚɜɚɤɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 

ɚɍɦɑɘəɧɘ ɔ ɍɔɚɘɑɡɌəɔɣɑɝɖɔɘ ɡɌɜɌɖɞɑɜɔɝɞɔ-

ɖɌɘ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ [20, 

25]. ȱɑ ɛɗɚɞəɌɫ, ɍɔɖɚɜɞɔɖɌɗɨəɌɫ ɝɞɜɟɖɞɟɜɌ ɝ 

ɘɌɗɧɘ ɏɟɍɣɌɞɧɘ ɫɐɜɚɘ ɔɐɑɌɗɨəɌ ɐɗɫ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɞɌɖ ɖɌɖ ɩɠɠɑɖɞɔɎəɚ 

ɛɜɚɞɔɎɚɝɞɚɔɞ ɝɔɗɌɘ ɒɑɎɌəɔɫ ɔ ɗɑɏɖɚ ɟɐɑɜɒɔ-

ɎɌɑɞ Ɏəɟɞɜɔɖɚɝɞəɧɑ ɐɑəɞɌɗɨəɧɑ ɔɘɛɗɌəɞɌɞɧ. 

ȾɚɗɥɔəɌ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɘɌɗɚɍɑɜɢɚ-

Ɏɚɕ ɖɚɝɞɔ ɛɜɑɎɧɤɌɑɞ ɞɌɖɚɎɟɪ ɟ ɏɜɑɍəɫ ɛɚɐ-

Ɏɓɐɚɤəɚɕ ɖɚɝɞɔ ɔ ɗɚɛɌɞɖɔ. ȾɌɖɒɑ, ɛɗɚɞəɚɝɞɨ əɌ 

ɟɜɚɎəɑ ɖɚəɞɌɖɞɌ ɔɘɛɗɌəɞɌɞ-ɖɚɝɞɨ Ɏ ɝɗɟɣɌɑ ɘɌ-

ɗɚɍɑɜɢɚɎɚɕ ɖɚɝɞɔ Ɏɧɤɑ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟɏɔ-

ɘɔ ɔɓɎɑɝɞəɧɘɔ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɧɘɔ ɖɚɝɞ-

əɧɘɔ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌɘɔ [19]. 

Ȼɜɚɢɑɝɝ ɜɑɓɚɜɍɢɔɔ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌə-

əɧɡ ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ ɘɔəɔɘɌɗɑə, 

ɫɎɗɫɫɝɨ ɍɚɗɑɑ ɗɔəɑɕəɧɘ ɝ ɞɑɣɑəɔɑɘ Ɏɜɑɘɑəɔ, 

ɣɑɘ Ɏ ɝɗɟɣɌɑ ɌɎɌɝɖɟɗɫɜəɧɡ ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞɚɎ [11]. ɉɞɚɞ ɛɜɚɢɑɝɝ əɌɔɍɚɗɑɑ ɎɧɜɌɒɑə 

Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɧɡ 6-12 ɘɑɝɫɢɑɎ ɛɚɝɗɑ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɢɔɔ, ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɑɏɚ ɓɌɘɑɐɗɑ-

əɔɑɘ [17]. ȼɑɓɚɜɍɢɔɫ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ 

ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɓɌ ɛɑɜɎɧɕ 

ɏɚɐ ɛɚɝɗɑ ɛɑɜɑɝɌɐɖɔ ɝɚɝɞɌɎɗɫɑɞ Ɏ ɝɜɑɐəɑɘ ɘɑ-

əɑɑ 10% ɚɞ ɛɑɜɎɚəɌɣɌɗɨəɚɏɚ ɚɍɦɑɘɌ [6]. ȰɌəəɧɕ 

ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞ ɫɎɗɫɑɞɝɫ ɝɞɚɕɖɔɘ ɖ ɛɜɚɢɑɝɝɟ 

ɜɑɓɚɜɍɢɔɔ, ɝɚɡɜɌəɫɫ ɛɚ əɑɖɚɞɚɜɧɘ ɐɌəəɧɘ ɛɚ-

ɝɗɑ 2 ɗɑɞ əɌɍɗɪɐɑəɔɫ ɚɖɚɗɚ 95% ɝɎɚɑɏɚ ɔɓəɌ-

ɣɌɗɨəɚɏɚ ɚɍɦɑɘɌ [28]. ɀɟəɖɢɔɚəɌɗɨəɌɫ əɌɏɜɟɓɖɌ 

ɔɘɛɗɌəɞɌɞɚɎ, ɟɝɞɌəɚɎɗɑəəɧɡ Ɏ ɜɑɎɌɝɖɟɗɫɜɔɓɔ-

ɜɚɎɌəəɧɕ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞ ɞɌɖɒɑ ɝɛɚɝɚɍəɌ 

ɟɘɑəɨɤɔɞɨ ɎɧɜɌɒɑəəɚɝɞɨ ɛɜɚɢɑɝɝɌ ɜɑɓɚɜɍɢɔɔ 

[17].  

Ⱦɚɣəɚɝɞɨ ɛɜɑɐɚɝɞɌɎɗɑəəɧɡ ȶȾ-ɐɌəəɧɡ ɐɗɫ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɜɌɓɗɔɣəɧɡ ɚɍɗɌɝɞɑɕ ɞɑɗɌ, Ɏɖɗɪ-

ɣɌɪɥɔɡ ɘɫɏɖɔɑ ɔɗɔ ɞɎɑɜɐɧɑ ɞɖɌəɔ, əɑɚɐəɚ-

ɖɜɌɞəɚ ɐɚɖɌɓɌəɌ ɘəɚɒɑɝɞɎɑəəɧɘɔ ɛɜɚɎɑɐɑə-

əɧɘɔ ɝɜɌɎəɔɞɑɗɨəɧɘɔ əɌɟɣəɧɘɔ ɔɝɝɗɑɐɚɎɌəɔ-

ɫɘɔ əɌ ɞɜɟɛəɚɘ ɘɌɞɑɜɔɌɗɑ, ɛɚɖɌɓɌɎɤɔɘɔ Ɏɧ-

ɝɚɖɟɪ ɝɚɏɗɌɝɚɎɌəəɚɝɞɨ ɘɑɒɐɟ ɛɜɚɎɑɐɑəəɧɘɔ 

ɛɌɜɌɗɗɑɗɨəɧɘɔ ɜɌɝɣɑɞɌɘɔ [18, 24].  

ȽɚɏɗɌɝəɚ ɛɜɔəɢɔɛɟ Cavalieri, ɚɍɦɑɘ ɗɪɍɚ-

ɏɚ ɛɜɑɐɘɑɞɌ ɘɚɒəɚ ɜɌɝɝɣɔɞɌɞɨ ɛɟɞɑɘ ɜɌɓɐɑɗɑ-

əɔɫ ɑɏɚ əɌ ɜɌɎəɧɑ ɛɚ ɞɚɗɥɔəɑ ɝɗɚɔ, əɌɣɔəɌɫ ɚɞ 

ɛɜɚɔɓɎɚɗɨəɚɕ ɞɚɣɖɔ, ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɚɛɜɑɐɑɗɑ-

əɔɑɘ ɛɗɚɥɌɐɔ ɖɌɒɐɚɏɚ ɔɓ ɝɗɚɑɎ [23], ɣɞɚ Ɏ ɛɚɗ-

əɚɕ ɘɑɜɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɛɜɔəɢɔɛɌɘ Ɏɧɛɚɗəɑəɔɫ 

ȶȾ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɗɚɥɌɐɨ ɔ ɚɍɦɑɘ ɗɪɍɚɏɚ 

ɟɣɌɝɞɖɌ ɞɑɗɌ ɣɑɗɚɎɑɖɌ ɘɚɒəɚ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚ-

ɝɞɨɪ ɔ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨɪ ɜɌɝɝɣɔɞɌɞɨ əɌ ɚɝ-

əɚɎɌəɔɔ ɝɜɑɓɚɎ ȶȾ. ɉɞɔ ɜɌɝɣɑɞɧ ɘɚɒəɚ ɛɜɚɎɑ-

ɝɞɔ ɛɟɞɑɘ ɜɟɣəɚɕ ɛɗɌəɔɘɑɞɜɔɔ, ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɚɕ ɔɗɔ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɚɕ ɝɑɏɘɑəɞɌɢɔɔ ɓɚ-

əɧ ɔəɞɑɜɑɝɌ [7, 13, 31]. 

ȻɗɌəɔɘɑɞɜɔɫ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ ɜɟɣəɚɘ 

Ɏɧɐɑɗɑəɔɔ ɖɚəɞɟɜɚɎ ɚɜɏɌəɌ ɔɗɔ ɞɖɌəɔ əɌ ɚɝəɚ-

ɎɌəɔɔ ɐɌəəɧɡ ȶȾ ɝɜɑɓ ɓɌ ɝɜɑɓɚɘ. Ɂɚɞɫ ɘɑɞɚɐ 

ɜɟɣəɚɕ ɝɑɏɘɑəɞɌɢɔɔ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɞɜɟɐɚ-

ɑɘɖɔɘ ɔ ɞɜɑɍɟɪɥɔɘ ɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ Ɏɜɑ-

ɘɑəɔ [21], ɚə ɗɔɤɑə ɞɌɖɔɡ ɚɞɜɔɢɌɞɑɗɨəɧɡ 

ɝɎɚɕɝɞɎ ɌɎɞɚɘɌɞɔɣɑɝɖɔɡ ɌɗɏɚɜɔɞɘɚɎ ɝɑɏɘɑəɞɌ-

ɢɔɔ, ɖɌɖ əɔɓɖɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɖ ɌɜɞɑɠɌɖ-

ɞɌɘ, ɎɑɐɟɥɌɫ Ɏ ɔɞɚɏɑ ɖ ɝəɔɒɑəɔɪ ɛɜɑɢɔɓɔɚə-

əɚɝɞɔ ɝɑɏɘɑəɞɌɢɔɔ ɓɌ ɝɣɑɞ əɑɛɜɌɎɔɗɨəɚɏɚ Ɏɧ-

ɐɑɗɑəɔɫ ɔəɞɑɜɑɝɟɪɥɔɡ ɝɞɜɟɖɞɟɜ [13]. ȻɚɗɟɌɎ-

ɞɚɘɌɞɔɣɑɝɖɌɫ, ɔəɞɑɜɌɖɞɔɎəɌɫ ɝɑɏɘɑəɞɌɢɔɫ ɝɚ-

ɑɐɔəɫɑɞ Ɏ ɝɑɍɫ ɌɎɞɚɘɌɞɔɣɑɝɖɔɕ ɘɑɞɚɐ ɝ ɜɟɣəɧɘ 

ɟɛɜɌɎɗɑəɔɑɘ, ɫɎɗɫɫɝɨ əɑɖɔɘ ɏɔɍɜɔɐɚɘ. ȰɌəəɧɕ 

ɘɑɞɚɐ ɚɝəɚɎɌə əɌ ɔɓəɌɣɌɗɨəɚɘ ɚɛɜɑɐɑɗɑəɔɔ 

ɐɔɌɛɌɓɚəɌ ɛɚ ɤɖɌɗɑ ɁɌɟəɝɠɔɗɐɌ, ɝɚɚɞɎɑɞɝɞɎɟ-

ɪɥɑɏɚ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ ɚɜɏɌəɌ ɔɗɔ ɞɖɌəɔ. ȾɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, Ɏɝɑ ɛɔɖɝɑɗɔ ɜɌɝɝɘɌɞɜɔɎɌɑɘɚɏɚ 

ɔɓɚɍɜɌɒɑəɔɫ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɎɧɍɜɌəəɚɘɟ 

ɐɔɌɛɌɓɚəɟ, ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɜɌɝɢɑəɔɎɌɪɞɝɫ ɖɌɖ 

ɣɌɝɞɨ ɔɝɝɗɑɐɟɑɘɚɕ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ [27]. 

ȹɑɝɘɚɞɜɫ əɌ əɌɗɔɣɔɑ ɟɛɚɘɔəɌəɔɕ Ɏ ɗɔɞɑ-

ɜɌɞɟɜəɧɡ ɔɝɞɚɣəɔɖɌɡ ɚ ɞɌɖ əɌɓɧɎɌɑɘɚɘ ɜɌɓ-

ɗɔɣəɧɘɔ ɌɎɞɚɜɌɘɔ ɠɑəɚɘɑəɑ çɏɔɛɑɜɞɜɚɠɔɔè 

ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚɏɚ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ Ɏ ɝɗɟɣɌɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɖɚəɑɣ-

əɚɝɞɑɕ ɛɜɔ ɟɝɞɜɌəɑəɔɔ ɔɡ ɜɌɓɗɔɣəɚɕ ɩɞɔɚɗɚɏɔɔ 

ɐɑɠɑɖɞɚɎ, Ɏɚɛɜɚɝ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɩɞɚɏɚ 

ɛɜɚɢɑɝɝɌ ɚɝɞɌɑɞɝɫ əɑɐɚɝɞɌɞɚɣəɚ ɚɝɎɫɥɑəəɧɘ ɔ 

ɐɚɝɞɚɎɑɜəɧɘ. ȼɌɓəɚɝɞɨ ɛɜɔɘɑəɫɑɘɧɡ ɘɑɞɚɐɚɎ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɟɝɗɚɒəɫɑɞ ɔɡ ɝɚɛɚɝɞɌɎɗɑəɔɑ ɔ 

ɝɜɌɎəɑəɔɑ. Ȯ əɑɖɚɞɚɜɧɡ ɜɌɍɚɞɌɡ ɗɔɤɨ ɖɚəɝɞɌ-

ɞɔɜɟɑɞɝɫ ɠɌɖɞ əɌɗɔɣɔɫ ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ ɏɔɛɑɜ-

ɞɜɚɠɔɔ [9], Ɏ ɐɜɟɏɔɡ - ɝɞɑɛɑəɨ ɏɔɛɑɜɞɜɚɠɔɔ ɜɑ-

ɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚɏɚ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ əɌ ɜɌɓəɧɡ ɝɜɚɖɌɡ ɛɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɚɏɚ əɌɍɗɪɐɑəɔɫ ɜɌɝɝɣɔɞɧɎɌɗɌɝɨ ɛɟɞɑɘ ɛɜɚ-

ɝɞɚɏɚ ɔɓɘɑɜɑəɔɫ ɑɏɚ ɤɔɜɔəɧ ɗɔəɑɕɖɚɕ əɌ ɜɌɓ-

əɧɡ ɟɜɚɎəɫɡ əɑɛɚɝɜɑɐɝɞɎɑəəɚ əɌ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɌɡ ɖɚəɑɣəɚɝɞɑɕ, ɝ Ɏɧɣɔɝɗɑəɔɑɘ ɣɔɝɗɚɎɚɏɚ 

ɔ ɛɜɚɢɑəɞəɚɏɚ ɓəɌɣɑəɔɕ ɜɌɓɗɔɣɔɕ [15, 16]. Ⱥɐ-

əɌɖɚ ɞɜɑɟɏɚɗɨəɚɑ ɛɚɛɑɜɑɣəɚɑ ɝɑɣɑəɔɑ ɘɌɗɚɍɑɜ-

ɢɚɎɚɕ ɖɚɝɞɔ Ɏɑɐɑɞ ɖ ɞɚɘɟ, ɣɞɚ ɛɜɔ ɑɑ ɜɚɞɌɢɔɔ 

ɐɌɒɑ əɌ 10Á Ɏ ɗɪɍɚɘ əɌɛɜɌɎɗɑəɔɔ ɚɞ əɑɕɞɜɌɗɨ-

əɚɏɚ ɛɚɗɚɒɑəɔɫ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɜɑəɞɏɑəɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɟɣɑəɚ 

ɚɤɔɍɚɣəɚɑ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚ ɏɔɛɑɜɞɜɚɠɔɔ ɐɚ 

20% [5]. ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɚɣɑɎɔɐəɌ əɑɚɍɡɚɐɔ-
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ɘɚɝɞɨ ɐɚɝɞɚɎɑɜəɚɏɚ, əɌɟɣəɚ ɚɍɚɝəɚɎɌəəɚɏɚ ɘɑ-

ɞɚɐɌ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ Ɏ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɘ ɘɌɗɚɍɑɜ-

ɢɚɎɚɘ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɑ, ɚɍɟɝɗɚɎɗɑəəɧɡ ɑɏɚ 

ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑɘ Ɏ əɚɎɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔ 

ɠɟəɖɢɔɚəɌɗɨəɧɡ ɟɝɗɚɎɔɫɡ.   

Ȼɚ əɑɖɚɞɚɜɧɘ ɐɌəəɧɘ, ɏɔɛɑɜɞɜɚɠɔɫ ɜɑ-

ɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚɏɚ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ ɛɜɔ ɜɑɖɚəɝɞɜɟɖɢɔɔ əɔɒəɔɡ ɖɚ-

əɑɣəɚɝɞɑɕ ɛɜɚɏɜɑɝɝɔɜɟɑɞ Ɏ ɝɜɑɐəɑɘ əɌ 3.3% Ɏ 

ɘɑɝɫɢ, ɛɜɚɐɚɗɒɌɫɝɨ ɐɚ ɖɚəɢɌ 30-ɏɚ ɘɑɝɫɢɌ ɛɚ-

ɝɗɑ ɚɛɑɜɌɢɔɔ. Ȼɚ ɚɖɚəɣɌəɔɪ ɩɞɚɏɚ ɝɜɚɖɌ ɏɔɛɑɜ-

ɞɜɚɠɔɫ ɘɔəɔɘɌɗɨəɌ ɔɗɔ ɎɚɎɝɑ ɚɞɝɟɞɝɞɎɟɑɞ. 

ȴɘɑɪɞɝɫ ɐɎɌ ɛɔɖɌ ɩɞɚɏɚ ɛɜɚɢɑɝɝɌ, ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɔɡ 6-12 ɘɑɝɫɢɌɘ ɔ 18-24 ɘɑɝɫɢɌɘ ɚɞɐɌ-

ɗɑəəɚɏɚ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɛɑɜɔɚɐɌ [8].  

ȸɧ ɝɣɔɞɌɑɘ, ɣɞɚ ɞɑɜɘɔə çɏɔɛɑɜɞɜɚɠɔɫè, 

ɔɝɛɚɗɨɓɚɎɌəəɧɕ Ɏ ɚɞəɚɤɑəɔɔ ɜɑɎɌɝɖɟɗɫɜɔɓɔ-

ɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ Ɏ 

əɌɟɣəɚɕ ɗɔɞɑɜɌɞɟɜɑ, əɑ ɝɚɎɝɑɘ ɛɜɌɎɔɗɨəɧɕ, ɞɌɖ 

ɖɌɖ əɑɞ ɐɚɝɞɚɎɑɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɐɌɪɥɔɡ 

ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɫ, 

ɛɜɚɔɝɡɚɐɫɥɔɡ əɌ ɖɗɑɞɚɣəɚɘ ɟɜɚɎəɑ. Ȼɚɩɞɚɘɟ 

əɌɔɍɚɗɑɑ ɛɜɌɎɔɗɨəɚ ɏɚɎɚɜɔɞɨ ɚɍ ɟɎɑɗɔɣɑəɔɔ 

ɚɍɦɑɘɌ ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ. Ȼɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɟɞɑɘ ɜɟɣəɚɕ ɝɑɏ-

ɘɑəɞɌɢɔɔ ȸȽȶȾ ɐɎɟɡ ɛɌɢɔɑəɞɚɎ, ɛɚ ɔɝɞɑɣɑəɔɪ 

13 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚ-

ɛɗɌɝɞɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ ɛɚ ɟɝɞɜɌəɑəɔɪ ɎɧɜɌ-

ɒɑəəɚɕ Ɍɞɜɚɠɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɜɑɎɌɝɖɟɗɫɜɔ-

ɓɔɜɚɎɌəəɧɘ ɘɌɗɚɍɑɜɢɚɎɧɘ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌ-

ɞɚɘ, ɝ ɟɣɑɞɚɘ Ɏɚɓɘɚɒəɧɡ ɛɚɏɜɑɤəɚɝɞɑɕ əɌ ɩɞɌ-

ɛɌɡ ɝɑɏɘɑəɞɌɢɔɔ, ɚɍɦɑɘ əɌɞɔɎəɚɕ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ əɑ ɛɜɑɞɑɜɛɑɗ ɔɓɘɑəɑəɔɕ. Ⱥɍɦɑɘ ɛɑɜɑɝɌ-

ɒɑəəɚɏɚ ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɘɌɗɚɍɑɜɢɚɎɚ-

ɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɝɛɟɝɞɫ 3 ɘɑɝɫɢɌ ɚɞ əɌɣɌ-

ɗɌ ɒɑɎɌɞɑɗɨəɚɕ əɌɏɜɟɓɖɔ, ɛɑɜɑɐɌɎɌɑɘɚɕ ɔəɞɑ-

ɏɜɔɜɚɎɌəəɧɘɔ ɐɑəɞɌɗɨəɧɘɔ ɔɘɛɗɌəɞɌɞɌɘɔ 

ɖɚɝɞəɚɕ ɞɖɌəɔ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɔ ɣɑɗɪɝɞɔ, 

ɟɎɑɗɔɣɔɗɝɫ Ɏ ɛɑɜɎɚɘ ɝɗɟɣɌɑ əɌ 1,282 ɝɘı 

(11,92%) ɔ Ɏɚ Ɏɞɚɜɚɘ ɝɗɟɣɌɑ əɌ 1,368 ɝɘı 

(11,65%), ɣɞɚ, əɑɝɘɚɞɜɫ əɌ əɑɍɚɗɨɤɚɕ ɝɜɚɖ 

əɌɍɗɪɐɑəɔɫ, ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɐɌəəɧɘ, ɛɜɔɎɑɐɑə-

əɧɘ ɐɜɟɏɔɘɔ ɌɎɞɚɜɌɘɔ [8]. 

ȮɧɎɚɐɧ. 

ȽɑɏɘɑəɞɌɢɔɫ DICOM ɔɓɚɍɜɌɒɑəɔɕ ɛɚ 

ɐɌəəɧɘ ȸȽȶȾ Ɏ ɜɟɣəɚɘ ɜɑɒɔɘɑ ɫɎɗɫɑɞɝɫ 

əɌɐɑɒəɧɘ ɘɑɞɚɐɚɘ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘ-

ɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɎɧɜɌɒɑəəɚɕ 

Ɍɞɜɚɠɔɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɛɚɝɗɑ ɑɑ ɟɝɞɜɌəɑəɔɫ 

ɜɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɧɘ ɘɌɗɚɍɑɜɢɚɎɧɘ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɚɘ, ɛɚɓɎɚɗɫɪɥɔɘ ɚɞɝɗɑɐɔɞɨ Ɏ ɐɔ-

əɌɘɔɖɑ ɚɍɦɑɘ əɌɞɔɎəɚɕ ɣɑɗɪɝɞɔ ɔ ɛɑɜɑɝɌɒɑə-

əɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ. 

ȼɑɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɧɕ ɘɌɗɚɍɑɜɢɚɎɧɕ 

ɌɟɞɚɞɜɌəɝɛɝɛɗɌəɞɌɞ ɝɛɚɝɚɍɑə ɖ ɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɚɘɟ ɟɎɑɗɔɣɑəɔɪ Ɏ ɚɍɦɑɘɑ ɖɌɖ ɚɞɎɑɞ əɌ əɌɗɔ-

ɣɔɑ ɍɔɚɘɑɡɌəɔɣɑɝɖɔɡ əɌɏɜɟɓɚɖ, ɛɑɜɑɐɌɎɌɑɘɧɡ 

ɛɚɝɜɑɐɝɞɎɚɘ ɞɌɖɔɡ ɝɞɜɟɖɞɟɜ, ɖɌɖ ɫɓɧɖ, ɘɧɤɢɧ 

ɐəɌ ɛɚɗɚɝɞɔ ɜɞɌ ɔ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɒɑɎɌɞɑɗɨ-

əɧɑ ɘɧɤɢɧ ɣɑɜɑɓ Ɏəɟɞɜɔɖɚɝɞəɧɑ ɐɑəɞɌɗɨəɧɑ 

ɔɘɛɗɌəɞɌɞɧ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɌɟɞɚɞɜɌɝəɛɗɌəɞɌ-

ɞɟ, Ɍ ɞɌɖɒɑ əɌɞɔɎəɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɛɜɚɢɑɝɝ 

Ɍɞɜɚɠɔɔ ɖɚɞɚɜɚɕ ɛɜɔɚɝɞɌəɌɎɗɔɎɌɑɞɝɫ. ɀɑəɚɘɑə 

ɟɎɑɗɔɣɑəɔɫ ɚɍɦɑɘɌ ɖɜɚɎɚɝəɌɍɒɌɑɘɚɏɚ ɘɌɗɚɍɑɜ-

ɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ, əɌɍɗɪɐɌɑɘɧɕ ɛɚɝɗɑ 

ɟɝɞɜɌəɑəɔɫ ɎɧɜɌɒɑəəɚɕ Ɍɞɜɚɠɔɔ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ, ɘɚɒɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨɝɫ ɖɌɖ ɎɞɚɜɔɣəɌɫ 

ɠɟəɖɢɔɚəɌɗɨəɌɫ ɌɐɌɛɞɌɢɔɫ Ɏ ɟɝɗɚɎɔɫɡ əɑɚɌəɌ-

ɞɚɘɔɔ.  

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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ɝɞɜɟɖɞɟɜ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ əɌ ɩɞɌɛɑ ɛɗɌəɔɜɚɎɌ-

əɔɫ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɏɚ ɗɑɣɑəɔɫ. Ƚɞɚ-

ɘɌɞɚɗɚɏɔɫ. 2015; 6-2 (94): 96 -97.  

37.  Ɂɚɐɫɣɔɕ Ȭ.ȱ., ȻɑɜɠɔɗɨɑɎ Ƚ.Ȭ., ȹɌɐɞɚɣɔɕ Ȭ.ȯ., ɁɚɡɗɌɣɑɎ 

Ƚ.ȭ. ȻɜɚɑɖɞɔɜɚɎɌəɔɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɚɍɗɔɖɌ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɛɌɢɔɑəɞɌ ɛɜɔ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚ-

ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɘ ɗɑɣɑəɔɔ əɌ ɚɝəɚɎɑ ɐɌəəɧɡ ȸȽȶȾ. Ⱥəɖɚ-

ɡɔɜɟɜɏɔɫ. ȸɌɞɑɜɔɌɗɧ I ȸɑɒɐɔɝɢɔɛɗɔəɌɜəɚɏɚ ɖɚəɏɜɑɝɝɌ ɛɚ 

ɓɌɍɚɗɑɎɌəɔɫɘ ɚɜɏɌəɚɎ ɏɚɗɚɎɧ ɔ ɤɑɔ. 2013; 5(1): 149.      

38.  ɃɖɌɐɟɌ Ⱦ.ȳ., ȬɝɖɑɜɚɎ ɉ.Ȱ., Ɂɚɐɫɣɔɕ Ȭ.ȱ. ȶɗɔəɔɣɑɝɖɔɕ 

ɝɗɟɣɌɕ: ɐɔɌɏəɚɝɞɔɖɌ ɔ ɗɑɣɑəɔɑ proboscis lateralis ɟ ɐɑɞɑɕ. 

ȶɗɔəɔɣɑɝɖɌɫ ɝɞɚɘɌɞɚɗɚɏɔɫ. 2017; 3 (83): 31 -35.  
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ɉȶȽȻȱȼȾȹȬɋ ȺɂȱȹȶȬ ȽȾȼȬȾȴɀȴȶȬɂȴȺȹȹȺȵ ȽȴȽȾȱȸɇ  

ȰȴȬȯȹȺȽȾȴȶȴ ȿȳȷȺȮȺȵ ȻȬȾȺȷȺȯȴȴ ɅȴȾȺȮȴȰȹȺȵ Ȳȱȷȱȳɇ 

 

ȾɔɘɚɠɑɑɎɌ ȷ.Ȭ.1,2, Ʉɟɍɔə ȷ.ȭ.3 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɎɑɝɞɔ ɝɜɌɎəɔɞɑɗɨəɟɪ ɚɢɑəɖɟ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɔɘɑ-

əɑəɔɫ  ɝɚɎɜɑɘɑəəɧɡ ɞɑɡəɚɗɚɏɔɕ ɚɢɑəɖɔ ɔɓɚɍɜɌɒɑəɔɕ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔ-

Ɍɏəɚɝɞɔɖɑ ɟɓɗɚɎɚɕ ɛɌɞɚɗɚɏɔɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑəɚ əɑɓɌɎɔɝɔɘɚɑ ɝɗɑɛɚɑ ɛɜɚɝɛɑɖɞɔɎəɚɑ ɛɜɫɘɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚ ɚɢɑəɖɑ ɚɜɔɏɔəɌɗɨəɚɕ ɛɜɚɏɜɌɘɘɧ ɚɢɑəɖɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɉȮȸ. ȳɌ ɩɞɌɗɚə ɎɓɫɞɌ ɝɔɝɞɑɘɌ TIRADS. ȺɍɝɗɑɐɚɎɌəɚ 205 ɛɌɢɔɑəɞɚɎ 

(ɎɚɓɜɌɝɞ 52,6 Ñ12,3 ɏɚɐɌ). Ȯ ɜɌɍɚɞɑ ɟɣɌɝɞɎɚɎɌɗɔ ɞɜɔ ɩɖɝɛɑɜɞɌ, ɛɜɚɎɚɐɔɎɤɔɑ ɛɌɜɌɗɗɑɗɨ-

əɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɌɛɛɌɜɌɞɌɡ Aplio XG (Toshiba, ɋɛɚəɔɫ), SonoScape  

Ɏ Ȯ-ɜɑɒɔɘɑ, ɂȰȶ ɔ ɉȰ. ȰɌəəɧɑ Ɏəɚɝɔɗɔ Ɏ ɚɜɔɏɔəɌɗɨəɟɪ ɍɌɓɟ ɐɌəəɧɡ. ȸəɑəɔɫ ɩɖɝɛɑɜ-

ɞɚɎ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɛɚ ɑɐɔəɧɘ ɖɜɔɞɑɜɔɫɘ ɔ ɝɔɝɞɑɘɌɞɔɓɔɜɚɎɌəɧ ɛɚ TIRADS,  Ɍ ɓɌɞɑɘ 

ɍɧɗɔ ɚɢɑəɑəɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɑɐɗɌɏɌɑɘɚɕ ɛɜɚɏɜɌɘɘɧ. 

ȺɍɜɌɍɚɞɖɌ ɐɌəəɧɡ. ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɝɫ ɛɚ ɞɑɡəɚɗɚɏɔɔ ɔɓɟɣɑəɔɫ 

ɟɜɚɎəɫ ɜɌɓəɚɏɗɌɝɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɞɚɐɔɖɔ ɘɑɒɩɖɝɛɑɜɞəɚɕ ɝɚɏɗɌɝɚɎɌəəɚɝɞɔ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɖɌɛɛɧ ȶɚɩəɌ (Cohenõs Kappa). 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. ȽɚɎɜɑɘɑəəɧɑ ɝɔɝɞɑɘɧ ɚɢɑəɚɖ ɛɜɑɐɛɚɗɌɏɌɪɞ ɠɚɜɘɔ-

ɜɚɎɌəɔɑ ɛɜɚɝɞɑɕɤɑɕ ɘɌɞɜɔɢɧ ɐɔɌɏəɚɓɌ ɔ ɠɚɜɘɔɜɚɎɌəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɌɖɞɔɖɔ. Ƚ 

ɛɚɘɚɥɨɪ ɘɑɞɚɐɌ ɘəɚɒɑɝɞɎɑəəɧɡ ɝɜɌɎəɑəɔɕ (Multiple Comparisons) ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɑ ɚɞɗɔɣɔɫ Ɏ ɛɜɔɓəɌɖɌɡ ɔɘɑɪɞ ɗɔɤɨ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɔ ɐɚɍ-

ɜɚɖɌɣɑɝɞɎɑəəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (ɅȲ). ȴɝɡɚɐɫ ɔɓ ɩɞɚɏɚ, ɝɚɓɐɌəɌ ɖɚɘ-

ɛɨɪɞɑɜəɌɫ ɛɜɚɏɜɌɘɘɌ ɚɢɑəɖɔ ɔɓɚɍɜɌɒɑəɔɕ ɟɓɗɚɎɚɕ ɛɌɞɚɗɚɏɔɔ ɅȲ ɍɑɓ ɜɌɓɎɑɞɎɗɑəəɚɏɚ 

ɖɗɌɝɝɔɠɔɖɌɞɚɜɌ. ȼɌəɒɔɜɚɎɌəɔɑ ɛɚ TIRADS ɟɝɞɌəɚɎɔɗɚ ɝɚɎɛɌɐɑəɔɫ ɓɌɖɗɪɣɑəɔɕ Ɏ 

91,2%. Ȼɜɔ ɛɜɔɘɑəɑəɔɔ ɛɜɑɐɗɌɏɌɑɘɚɕ ɛɜɚɏɜɌɘɘɧ ɐɗɫ ɉȮȸ ɓɌɖɗɪɣɑəɔɫ ɝɚɎɛɌɗɔ Ɏ 

96,8%. ȺɢɑəɖɌ ɘɑɒɩɖɝɛɑɜɞəɚɕ ɝɚɏɗɌɝɚɎɌəəɚɝɞɔ ɛɚɖɌɓɌɗɌ, ɣɞɚ ɟɜɚɎɑəɨ ɝɔəɡɜɚəəɚɝɞɔ 

ɚɢɑəɚɖ ɎɚɓɜɌɝɞɌɑɞ ɛɚ ɘɑɜɑ əɌɍɚɜɌ ɘɌɞɑɜɔɌɗɌ, ɛɜɔɣɑɘ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɜɚɏɜɌɘɘɧ 

ɐɗɫ ɉȮȸ ɩɠɠɑɖɞ ɐɚɝɞɔɏɌɑɞɝɫ ɍɧɝɞɜɑɑ ɔ ɝ ɘɑəɨɤɑɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ɚɤɔɍɖɔ. ȸəɚɏɚɘɑɜəɚɑ 

ɤɖɌɗɔɜɚɎɌəɔɑ (Correspondence Analysis of a Two-Way Table) ɛɚɖɌɓɌɗɚ, ɣɞɚ ɛɜɑɐɗɌɏɌɑɘɌɫ 

ɚɢɑəɖɌ ɔɓɚɍɜɌɒɑəɔɕ ɝ ɛɚɘɚɥɨɪ ɉȮȸ ɔɘɑɑɞ ɛɚɖɌɓɌɞɑɗɔ ɔɐɑəɞɔɣəɧɑ TIRADS, ɍɚɗɑɑ ɛɜɚ-

ɝɞɚɕ ɔ ɐɚɝɞɟɛəɧɕ ɗɑɖɝɔɖɚə, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɕ ɛɜɔɓəɌɖɔ ɟɓɗɚɎ ɅȲ.  ȼɑɓɟɗɨɞɌɞɧ ɛɜɔ-

ɘɑəɑəɔɫ ɛɜɚɏɜɌɘɘɧ ɛɚɖɌɓɌɗɔ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɝɚɏɗɌɝɚɎɌəəɚɝɞɔ ɚɢɑəɚɖ ɝɛɑ-

ɢɔɌɗɔɝɞɚɎ ɓɌ ɝɣɑɞ çɛɜɚɝɞɚɞɧè ɛɜɔ ɛɜɔəɫɞɔɔ ɜɑɤɑəɔɫ ɚ ɖɌɞɑɏɚɜɔɕəɚɝɞɔ ɔ Ɏɧɍɚɜɑ 

əɌɔɍɚɗɑɑ ɐɑɘɚəɝɞɜɌɞɔɎəɧɡ ɛɜɔɓəɌɖɚɎ. 

ȳɌɖɗɪɣɑəɔɑ.  ȸəɚɏɚɘɑɜəɚɑ ɝɞɌɞɔɝɞɔɣɑɝɖɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɛɚɓɎɚɗɔɗɚ ɛɜɚɎɑɝɞɔ 

ɟɏɗɟɍɗɑəəɧɕ ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɝɔɝɞɑɘ ɚɢɑəɖɔ ɔɓɚɍɜɌɒɑəɔɕ ɅȲ. ȰɚɖɌɓɌəɌ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ ɛɜɑɐɗɌɏɌɑɘɚɕ ɚɞɑɣɑɝɞɎɑəəɚɕ ɛɜɚɏɜɌɘɘɧ ɉȮȸ ɐɗɫ ɚɢɑəɖɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ 

ɔɓɚɍɜɌɒɑəɔɕ ɝ ɛɚɓɔɢɔɔ ɐɚɖɌɓɌɞɑɗɨəɚɕ ɘɑɐɔɢɔəɧ. 
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EXPERT EVALUATION OF STRATIFICATION SYSTEM FOR NODULAR  

THYROID PATHOLOGY DIAGNOSTICS 

 

Timofeeva L.A. 1,2, Shubin L.B.3 
 

urpose.  A comparative evaluation of the effectiveness of the application of modern 

technologies for image quality  assessment with ultrasonic diagnostics of thyroid 

nodules.   

Materials and methods.   An independent blind prospective direct study to evaluate 

the ori ginal program of ultrasound images evaluation using a computer was carry out.  

An independent blind prospe ctive direct study was conducted to evaluate the original pr o-

gram of ultrasound images evaluation using a computer. TIRADS system was taken as a 

reference. 205 patients (aged 52,6 Ñ 12,3 years) were examined. Three experts participated 

by conducting parall el studies on ultrasonic devices Aplio XG (Toshiba, Japan), SonoScape 

in B -mode, colour Doppler sonography and Power Doppler. Data were entered into the orig i-

nal database. The views of experts were analyzed by single criteria and were organized by 

TIRADS a nd and then were evaluated using the proposed program.  

Statistical analysis was carried out by the technology of disagreement level examin a-

tion a pplying the technique of interrater agreement using Cohen's Kappa.  

Results.  Modern assessment systems suggest formation of a simple matrix for dia g-

nosis and diagnostic tactics development. Using the method of multiple comparisons (Mult i-

ple Co mparisons) it was found that only benign and malignant diseases of the thyroid gland 

had st atistically significant differenc es in signs. On this basis, a computer program for the 

evalu ation of the images of the nodular pathology of the thyroid without extensive classifier. 

Gra ding by TIRADS found agreement of conclusions in 91.2%. When applying program for 

conclusions coincided  in 96.8%. Assessment of interrater agreement showed that level of 

ratingsõ synchronicity increased in the course of material intake, and when using a comput-

er program, the effect was achieved faster and with less probability of errors. Multivariate 

scalin g (Correspondence Analysis of a Two -way Table) showed that the proposed evaluation 

of images using a computer has indicators identical to TIRADS, a simpler and more unde r-

standable lexicon for characterizing signs of thyroid nodes. The results of the applic ation of 

the program showed higher rates of consistency of experts 'assessments due to the" simpli c-

ity " in deciding on the categorization and selection of the most demonstrative features.  

Conclusion.  Multivariate statistical modeling made it possible to perform an in -

depth comparative analysis of systems for the assessment of thyroid gland images. The e f-

fectiveness of the proposed domestic computer program for the evaluation of ultrasound i m-

ages from the standpoint of evidence -based medicine is proved.  

 

 Keywords: thyroid gland, cancer, nodular goiter, ultrasound examination, risk strat i-

fication.  
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ɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ  (ȿȳȴ) ɫɎ-

ɗɫɑɞɝɫ ɚɍɫɓɌɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɛɌɞɚɗɚɏɔɑɕ ɥɔɞɚ-

Ɏɔɐəɚɕ ɒɑɗɑɓɧ (ɅȲ) ɔ Ɏɖɗɪɣɑəɚ Ɏ 

ɍɚɗɨɤɔəɝɞɎɚ ɘɑɒɐɟəɌɜɚɐəɧɡ ɜɑɖɚ-

ɘɑəɐɌɢɔɕ [1, 2]. Ⱥəɚ ɚɍɗɌɐɌɑɞ Ɏɧɝɚɖɚɕ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɔ ɞɚɣəɚɝɞɨɪ [3, 4, 5]. Ȯɘɑɝɞɑ ɝ 

ɞɑɘ, ȿȳȴ ɝɟɍɦɑɖɞɔɎəɚ ɔɓ-ɓɌ ɝɎɚɍɚɐɧ ɞɜɌɖɞɚɎɖɔ 

ɛɜɔɓəɌɖɚɎ, ɎɧɫɎɗɫɑɘɧɡ Ɏ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɣɞɚ ɚɍɦɫɝəɫɑɞ ɑɏɚ əɑɎɧɝɚɖɟɪ ɝɛɑɢɔɠɔɣəɚɝɞɨ [6, 

7]. Ȼɚɛɧɞɖɔ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌɞɨ ɔɓɚɍɜɌɒɑəɔɫ 

ɛɜɔɎɑɗɔ ɖ ɝɚɓɐɌəɔɪ ɜɫɐɌ ɝɔɝɞɑɘ, ɚɝəɚɎɌəəɧɡ 

əɌ ɛɚɔɝɖɑ əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɡ ɛɜɔɓəɌɖɚɎ ɝ ɛɚ-

ɝɗɑɐɟɪɥɑɕ ɚɢɑəɖɚɕ Ɏɑɜɚɫɞəɚɝɞɔ əɌɗɔɣɔɫ ɜɌɖɌ 

ɅȲ [8, 9]. Ⱥɐəɚɕ ɔɓ ɞɌɖɔɡ ɝɔɝɞɑɘ ɫɎɗɫɑɞɝɫ ɛɜɚ-

ɏɜɌɘɘɌ ɐɗɫ ɉȮȸ çȻɜɚɏɜɌɘɘɌ ɐɗɫ ɚɢɑəɖɔ ɟɓɗɚ-

Ɏɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧè, 

ɛɜɑɐɗɚɒɑəəɌɫ ɌɎɞɚɜɚɘ ð ȷ.Ȭ. ȾɔɘɚɠɑɑɎɚɕ Ɏ 

2018 ɏɚɐɟ (ɝɎɔɐɑɞɑɗɨɝɞɎɚ ʈ 2018663885). ȼɌəɑɑ 

ɍɧɗɔ ɚɛɟɍɗɔɖɚɎɌəɧ ɜɌɍɚɞɧ ɛɚ ɚɢɑəɖɑ ɩɠɠɑɖ-
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ɞɔɎəɚɝɞɔ ɜɌɓɗɔɣəɧɡ ɝɔɝɞɑɘ, əɚ ɌəɌɗɔɓ ɔɓɚɍɜɌ-

ɒɑəɔɕ ȿȳȴ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘ ɐɗɫ 

ɉȮȸ ɜɌəɑɑ əɑ Ɏɧɛɚɗəɫɗɝɫ [10, 11, 12]. Ȼɜɑɐ-

ɝɞɌɎɗɫɑɞ ɔəɞɑɜɑɝ ɔɓɘɑəɑəɔɑ ɖɌɣɑɝɞɎɌ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɔ ɝɔəɡɜɚəəɚɝɞɔ ɓɌɖɗɪɣɑəɔɕ ɝɛɑɢɔɌɗɔ-

ɝɞɚɎ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɚɜɔɏɔəɌɗɨəɚɕ ɛɜɚ-

ɏɜɌɘɘɧ ɚɢɑəɖɔ ɟɓɗɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɥɔɞɚɎɔɐ-

əɚɕ ɒɑɗɑɓɧ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȻɜɚɎɑɝɞɔ ɝɜɌɎəɔɞɑɗɨəɟɪ ɚɢɑəɖɟ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ  ɝɚɎɜɑɘɑəəɧɡ ɞɑɡəɚɗɚɏɔɕ 

ɚɢɑəɖɔ ɔɓɚɍɜɌɒɑəɔɕ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɟɓɗɚɎɚɕ ɛɌɞɚɗɚɏɔɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑ-

ɓɧ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȻɜɚɎɑɐɑəɚ əɑɓɌɎɔɝɔɘɚɑ ɝɗɑɛɚɑ ɛɜɚɝɛɑɖ-

ɞɔɎəɚɑ ɛɜɫɘɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɝɞɌɎɫɥɑɑ ɝɎɚɑɕ 

ɓɌɐɌɣɑɕ ɚɢɑəɖɟ ɛɜɚɏɜɌɘɘɧ ɚɢɑəɖɔ ɟɓɗɚɎɧɡ ɚɍ-

ɜɌɓɚɎɌəɔɕ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɝ ɛɚɘɚɥɨɪ  

ɉȮȸ (ɐɌɗɑɑ CPr). CPr ɫɎɗɫɑɞɝɫ ɚɜɔɏɔəɌɗɨəɚɕ 

ɜɌɓɜɌɍɚɞɖɚɕ, ɚɛɜɑɐɑɗɫɪɥɑɕ, ɖɌɖ ɔ Ɏɝɑ ɐɜɟɏɔɑ 

ɝɔɝɞɑɘɧ, ɛɚɖɌɓɌəɔɫ ɐɗɫ ɞɚəɖɚɔɏɚɗɨəɚɕ ɌɝɛɔɜɌ-

ɢɔɚəəɚɕ ɛɟəɖɢɔɚəəɚɕ ɍɔɚɛɝɔɔ (ȾȬȻȭ). Ȯ ɖɌɣɑ-

ɝɞɎɑ ɩɞɌɗɚəɌ ɔɝɛɚɗɨɓɚɎɌəɌ ɝɔɝɞɑɘɌ TIRADS, ɐɚ-

ɖɌɓɌɎɤɌɫ ɝɎɚɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔ ɛɜɔɓəɌəəɌɫ 

ɍɚɗɨɤɔɘ ɣɔɝɗɚɘ ɝɛɑɢɔɌɗɔɝɞɚɎ Ɏ ɘɔɜɑ [13, 14, 

15]. ȶɜɔɞɑɜɔɔ Ɏɖɗɪɣɑəɔɫ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ: 1) 

əɌɗɔɣɔɑ ɟɓɗɚɎɚɕ ɛɌɞɚɗɚɏɔɔ ɅȲ ɛɚ ɐɌəəɧɘ 

ȿȳȴ, 2) ɚɍɫɓɌɞɑɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɟ ɞɜɑɡ ɩɖɝ-

ɛɑɜɞɚɎ. ȶɜɔɞɑɜɔɔ ɔɝɖɗɪɣɑəɔɫ ɔɓ ɔɝɝɗɑɐɚɎɌəɔɫ: 

1) ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɕ ɜɌɖ ɅȲ əɌ ɚɝəɚɎɌəɔɔ 

ɖɗɔəɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ (əɌɗɔɣɔɑ ɘɑɞɌɝɞɌɓɚɎ 

ɜɌɖɌ ɅȲ) ɔɗɔ ɜɑɓɟɗɨɞɌɞɚɎ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, 2) ɝɗɟɣɌɔ, ɛɚɐɚɓɜɔɞɑɗɨəɧɑ Ɏ ɛɗɌəɑ 

ɝɚɡɜɌəɑəɔɫ ɖɚəɠɔɐɑəɢɔɌɗɨəɚɝɞɔ (əɑɜɌɓɏɗɌɤɑ-

əɔɫ ɐɌəəɧɡ).   

ȭɧɗ ɚɍɝɗɑɐɚɎɌə 221 ɛɌɢɔɑəɞ. Ƚ ɟɣɑɞɚɘ 

ɖɜɔɞɑɜɔɑɎ ɔɝɖɗɪɣɑəɔɫ ɐɗɫ ɌəɌɗɔɓɌ ɍɧɗɔ ɚɞɚ-

ɍɜɌəɧ 205 ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɫ. ȴəɠɚɜ-

ɘɌɢɔɫ ɚ 16 ɍɚɗɨəɧɡ, ɔɝɡɚɐɫ ɔɓ ɔɡ ɝɚɢɔɌɗɨəɚɏɚ 

ɔ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɝɞɌɞɟɝɌ, əɑ ɏɌɜɌəɞɔɜɚɎɌɗɌ 

ɖɚəɠɔɐɑəɢɔɌɗɨəɚɝɞɨ, ɛɚɩɞɚɘɟ ɚəɔ ɍɧɗɔ ɔɝɖɗɪ-

ɣɑəɧ ɔɓ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ 

Ɏɖɗɪɣɑəɧ 188 ɒɑəɥɔə  ɔ 17 ɘɟɒɣɔə Ɏ ɎɚɓɜɌɝɞɑ 

51,3Ñ11,4 ɗɑɞ. ȰɌəəɧɑ ɚ ɛɌɢɔɑəɞɌɡ ɍɧɗɔ Ɏəɑɝɑ-

əɧ Ɏ ɚɜɔɏɔəɌɗɨəɟɪ ɍɌɓɟ ɐɌəəɧɡ, əɌ ɚɝəɚɎɑ ɖɚ-

ɞɚɜɚɕ ɛɜɚɎɚɐɔɗɔɝɨ ɜɌɝɣɑɞɧ (ɝɎɔɐɑɞɑɗɨɝɞɎɚ ʈ 

2018621306).  

ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ əɌ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɧɡ Aplio XG (Toshiba, ɋɛɚəɔɫ), SonoScape ɝ 

ɤɔɜɚɖɚɛɚɗɚɝəɧɘ ɗɔəɑɕəɧɘ ɐɌɞɣɔɖɚɘ ɝɖɌəɔ-

ɜɚɎɌəɔɫ ɝ ɐɔɌɛɌɓɚəɚɘ ɣɌɝɞɚɞ 7-14 ȸȯɢ Ɏ Ȯ-

ɜɑɒɔɘɑ, ɂȰȶ ɔ ɉȰ. ȰɌəəɧɑ ɚɍɝɗɑɐɚɎɌəɔɫ Ɏəɚ-

ɝɔɗɔɝɨ Ɏ ɝɞɌəɐɌɜɞəɧɕ ɛɜɚɞɚɖɚɗ, Ɏ ɖɚɞɚɜɚɘ ɚɞ-

ɜɌɒɌɗɔɝɨ ɝɞɌəɐɌɜɞəɧɑ ɛɌɜɌɘɑɞɜɧ, ɔɝɛɚɗɨɓɟɑ-

ɘɧɑ ɝɞɜɌɞɔɠɔɖɌɢɔɚəəɧɘɔ ɝɔɝɞɑɘɌɘɔ [16]. 

Ȼɜɚɞɚɖɚɗɧ ɞɜɑɡ ɩɖɝɛɑɜɞɚɎ ȿȳȴ ɛɚ ɖɌɒɐɚɘɟ 

ɝɗɟɣɌɪ ɌəɌɗɔɓɔɜɚɎɌəɧ ɛɚ ɑɐɔəɧɘ ɖɜɔɞɑɜɔɫɘ ɔ 

ɝɔɝɞɑɘɌɞɔɓɔɜɚɎɌəɧ ɛɚ TIRADS ɔ CPr. Ȯ ɜɌɍɚɞɑ 

ɟɣɌɝɞɎɚɎɌɗɔ ɞɜɔ ɩɖɝɛɑɜɞɌ (ɝɛɑɢɔɌɗɔɝɞɧ ȿȳȴ, 

ɝɞɌɒ ɜɌɍɚɞɧ ɍɚɗɑɑ 10 ɗɑɞ, ɖɌəɐɔɐɌɞɧ ɘɑɐɔɢɔə-

ɝɖɔɡ əɌɟɖ). ɉɖɝɛɑɜɞɧ ɛɜɚɎɚɐɔɗɔ ɛɌɜɌɗɗɑɗɨəɧɕ 

ɚɝɘɚɞɜ ɛɌɢɔɑəɞɚɎ ɝ ɟɓɗɚɎɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ 

ɅȲ (ɘɑɒɐɟ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ɔəɞɑɜɎɌɗ 1-21 

ɐɑəɨ). ɉɖɝɛɑɜɞɧ ɍɧɗɔ ɛɜɑɐɎɌɜɔɞɑɗɨəɚ ɛɜɚɔə-

ɠɚɜɘɔɜɚɎɌəɧ ɚ ɓɌɐɌɣɌɡ, ɝɞɚɫɥɔɡ ɛɑɜɑɐ əɔɘɔ 

(ɞɜɌɖɞɚɎɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚ TIRADS ɔ CPr), ɔ ɚɍɫ-

ɓɌɞɑɗɨəɧɡ ɞɜɑɍɚɎɌəɔɫɡ ɖ ɛɜɚɞɚɖɚɗɌɘ ȿȳȴ. 

ȾɌɖɒɑ ɚɍɫɓɌɞɑɗɨəɧɘ ɟɝɗɚɎɔɑɘ ɍɧɗɚ ɚɞɝɟɞɝɞɎɔɑ 

ɔəɠɚɜɘɌɢɔɔ ɚ ɜɑɓɟɗɨɞɌɞɌɡ ɛɌɜɌɗɗɑɗɨəɧɡ ɚɍɝɗɑ-

ɐɚɎɌəɔɕ ɐɜɟɏɔɘɔ ɎɜɌɣɌɘɔ. 

ȺɍɜɌɍɚɞɖɌ ɐɌəəɧɡ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɝɫ ɛɚ 

ɞɜɌɐɔɢɔɚəəɚɕ ɞɑɡəɚɗɚɏɔɔ ɔɓɟɣɑəɔɫ ɟɜɚɎəɫ 

ɜɌɓəɚɏɗɌɝɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɞɚɐɔɖɔ ɘɑɒ-

ɩɖɝɛɑɜɞəɚɕ ɝɚɏɗɌɝɚɎɌəəɚɝɞɔ, ɛɜɔ ɖɚɞɚɜɚɕ ɛɜɚ-

Ɏɚɐɔɞɝɫ ɛɚɛɌɜəɌɫ ɚɢɑəɖɌ ɝɛɑɢɔɌɗɔɝɞɚɎ ɜɌɓ-

ɗɔɣəɚɏɚ ɟɜɚɎəɫ ɝ ɛɜɔɘɑəɑəɔɑɘ ɝɞɌəɐɌɜɞɔɓɔɜɚ-

ɎɌəəɧɡ ɚɢɑəɚɖ. Ȱɗɫ ɐɌəəɚɕ ɚɢɑəɖɔ əɌɔɍɚɗɑɑ 

ɌɐɑɖɎɌɞəɧɘ ɫɎɗɫɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɌɛɛɧ ȶɚ-

ɩəɌ (Cohenõs Kappa), ɖɚɞɚɜɌɫ ɔɓɘɑɜɫɑɞ ɝɚɏɗɌɝɔɑ 

ɘəɑəɔɕ ɐɎɟɡ ɩɖɝɛɑɜɞɚɎ, ɚɢɑəɔɎɌɪɥɔɡ ɚɐəɔ ɔ 

ɞɑ ɒɑ ɚɍɦɑɖɞɧ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟɣɌɝɞɎɚ-

ɎɌɗɔ ɞɜɔ ɎɜɌɣɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ 

ɍɧɗɔ ɚɢɑəɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɔ ɜɌɓəɚɏɗɌɝɔɫ Ɏ 

ɚɢɑəɖɌɡ ɞɜɑɡ ɛɌɜ ɝɛɑɢɔɌɗɔɝɞɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɗəɚɑ ɝɚɎ-

ɛɌɐɑəɔɑ ɚɛɔɝɌəɔɫ ȿȳȴ (ɚɢɑəɖɌ ɛɜɔɓəɌɖɚɎ, ɚɍɫ-

ɓɌɞɑɗɨəɌɫ ɝɚɏɗɌɝəɚ ɛɜɚɞɚɖɚɗɟ ɔɝɝɗɑɐɚɎɌəɔɫ) ɟ 

ɞɜɑɡ ɩɖɝɛɑɜɞɚɎ ɔɘɑɗɚ ɘɑɝɞɚ Ɏ 37% ɝɗɟɣɌɑɎ, Ɏ 

45% ð ɛɜɚɞɚɖɚɗɧ ɛɚ ɚɛɔɝɌəɔɪ ɛɜɔɓəɌɖɚɎ ɘɚɒ-

əɚ ɍɧɗɚ ɝɣɔɞɌɞɨ ɔɐɑəɞɔɣəɧɘɔ ɔɗɔ ɍɗɔɓɖɔɘɔ, Ɏ 

28% ð ɚɛɔɝɌəɔɫ ɛɜɔɓəɌɖɚɎ ɔɘɑɗɔ ɓəɌɣɔɘɧɑ ɚɞ-

ɗɔɣɔɫ, ɣɞɚ ɛɜɔɎɚɐɔɗɚ ɖ əɑɝɡɚɒɔɘ ɓɌɖɗɪɣɑəɔ-

ɫɘ. ȰɌəəɧɑ ɛɚɖɌɓɌɞɑɗɔ əɑɗɨɓɫ ɝɣɔɞɌɞɨ ɛɚɓɔ-

ɞɔɎəɧɘɔ, ɞɌɖ ɖɌɖ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ Ɍɗɏɚɜɔɞɘɑ 

ɐɌəəɧɑ ȿȳȴ ɫɎɗɫɪɞɝɫ ɖɗɪɣɑɎɧɘɔ, ɚɛɜɑɐɑɗɫɪ-

ɥɔɘɔ ɛɚɝɗɑɐɟɪɥɟɪ ɞɌɖɞɔɖɟ. ȼɌəɒɔɜɚɎɌəɔɑ 

ɐɌəəɧɡ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɚ TIRADS ɟɝɞɌəɚɎɔɗɚ 

ɝɚɎɛɌɐɑəɔɫ ɓɌɖɗɪɣɑəɔɕ ɩɖɝɛɑɜɞɚɎ Ɏ 91,2% 

(ɞɌɍɗ. ʈ1), ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚɍ ɚɛɞɔɘɌɗɨəɚɘ 

Ɏɧɍɚɜɑ ɛɜɔɓəɌɖɚɎ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɡ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɟɓɗɌ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑ-

ɓɧ. 

ȹɌɔɍɚɗɨɤɑɑ ɣɔɝɗɚ ɝɚɎɛɌɐɑəɔɕ ɚɞɘɑɣɑəɚ 

ɛɜɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ (TIRADS 

2-3 ð 93,5%). ȹɌɔɍɚɗɨɤɑɑ ɣɔɝɗɚ ɜɌɝɡɚɒɐɑəɔɫ 

ɚɞɘɑɣɌɗɚɝɨ ɛɜɔ TIRADS 4-5 (87,5%). Ȯ ɚɝəɚɎ-

əɚɘ, ɜɌɝɡɚɒɐɑəɔɫ Ɏ ɚɢɑəɖɌɡ ɚɞɘɑɣɑəɧ ɛɜɔ əɑ-

ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɌɡ ɟɓɗɚɎ ɔ ɘəɚɏɚɟɓɗɚɎɚɘ ɓɚɍɑ 

(ɖɚɏɐɌ ɚɛɔɝɧɎɌɫ ɟɓɗɧ, ɝɛɑɢɔɌɗɔɝɞɧ ɐɑɗɌɗɔ Ɍɖ-

ɢɑəɞ əɌ ɜɌɓɗɔɣəɧɡ ɟɓɗɌɡ ɅȲ, ɝɣɔɞɌɫ ɔɡ ɐɚɘɔ-

əɔɜɟɪɥɔɘɔ ð ɛɜɑɐɝɞɌɎɗɫɪɥɔɘɔ əɌɔɍɚɗɨɤɑɑ 

ɛɚɐɚɓɜɑəɔɑ ɔ ɞɜɑɍɟɪɥɔɑ ȾȬȻȭ). ȾɌɖɒɑ ɛɜɔəɔ-

ɘɌɗɚɝɨ Ɏ ɜɌɝɣɑɞ, ɣɞɚ ɝɛɑɢɔɌɗɔɝɞɧ ɔɘɑɗɔ ɜɌɓ-

ɗɔɣəɧɕ ɚɛɧɞ ɔ ɛɜɚɎɚɐɔɗɔ ɔɝɝɗɑɐɚɎɌəɔɫ əɌ ɜɌɓ-

ɗɔɣəɧɡ ɌɛɛɌɜɌɞɌɡ. 

Ȼɜɔ ɚɢɑəɖɑ ɓɌɖɗɪɣɑəɔɕ ɛɑɜɎɚɏɚ ɔ Ɏɞɚɜɚɏɚ 

ɩɖɝɛɑɜɞɚɎ c ɛɜɔɘɑəɑəɔɑɘ TIRADS (ɜɔɝ. 1) ɖɌɛɛɌ  
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ȾɌɍɗɔɢɌ ʈ1.    ȺɢɑəɖɌ ɖɚəɞɔəɏɑəɞɌ ɍɚɗɨəɧɡ ɩɖɝɛɑɜɞɌɘɔ ɛɚ TIRADS. 

 ʕʢʩʧʝʨʪ 1 

ʦʮʝʥʢʘ 

ʕʢʩʧʝʨʪ 2 ʕʢʩʧʝʨʪ 3 

ʆʮʝʥʢʘ ʩʦʚʧʘʜʝʥʠʷ ʦʮʝʥʢʘ ʉʦʚʧʘʜʝʥʠʷ 

TIRADS 2 55 65 55 59 55 

TIRADS 3 54 47 47 48 48 

TIRADS 4 49 56 49 63 49 

TIRADS 5 47 37 37 35 35 

ʀʊʆɻʆ 205 205 188 205 187 
 

   
 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȰɔɌɏɜɌɘɘɧ. 

ȶɌɛɛɌ ȶɚɩəɌ ɛɜɔ ɚɢɑəɖɑ ɛɚ TIRADS ɘɑɒɐɟ 1 ɔ 2 ɩɖɝɛɑɜɞɌɘɔ. 

Fig. 1.   Diagrams . 

Cohen's kappa when evaluating by TIRADS between the 1st and the 2nd experts.  

 

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

ȼɔɝ. 2.      ȰɔɌɏɜɌɘɘɧ. 

ȶɌɛɛɌ ȶɚɩəɌ ɛɜɔ ɚɢɑəɖɑ ɛɚ TIRADS ɘɑɒɐɟ 1 ɔ 3 ɩɖɝɛɑɜɞɌɘɔ. 

Fig. 2.   Diagrams . 

Cohen's kappa when evaluating by TIRADS between the 1st and the 3rd experts.  
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ȶɚɩəɌ ɔɘɑɗɌ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɚɑ ɓəɌɣɑəɔɑ 

(ȶ=0,778, ɝɜɑɐəɑɖɎɌɐɜɌɞɔɣɑɝɖɌɫ ɚɤɔɍɖɌ 

=0,0347, ɐɚɎɑɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ (95%Cl) = ɚɞ 

0,710 ɐɚ 0,846). ȰɌəəɧɕ ɜɑɓɟɗɨɞɌɞ ɘɚɒəɚ ɝɣɔ-

ɞɌɞɨ çɡɚɜɚɤɔɘè. 

ȺɢɑəɖɌ ɜɌɓəɚɏɗɌɝɔɕ Ɏ ɜɌɍɚɞɑ ɛɑɜɎɚɏɚ ɔ 

ɞɜɑɞɨɑɏɚ ɩɖɝɛɑɜɞɚɎ ɛɚɖɌɓɌɗɌ ɍɚɗɨɤɑɑ ɣɔɝɗɚ 

ɝɚɎɛɌɐɑəɔɕ Ɏ ɚɢɑəɖɑ çɚɍɜɌɓɚɎè ɟɓɗɚɎ ɥɔɞɚɎɔɐ-

əɚɕ ɒɑɗɑɓɧ (ɜɔɝ. 2). ȶɌɛɛɌ ȶɚɩəɌ (ȶ) ɜɌɎəɫɗɌɝɨ 

0,831, ɝɜɑɐəɑɖɎɌɐɜɌɞɔɣɑɝɖɌɫ ɚɤɔɍɖɌ ð 0,0309, 

Ɍ ɐɚɎɑɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ (95%Cl) ɍɧɗ ɚɞ 0,770 

ɐɚ 0,891, ɣɞɚ ɛɜɑɎɚɝɡɚɐɔɗɚ ɛɌɜɌɘɑɞɜɧ ɌəɌɗɔɓɌ 

ɛɜɑɐɧɐɟɥɑɕ ɛɌɜɧ ɩɖɝɛɑɜɞɚɎ. ȰɌəəɧɕ ɜɑɓɟɗɨ-

ɞɌɞ, ɛɚ ɘəɑəɔɪ D.G. Altman (1991), ɫɎɗɫɑɞɝɫ 

çɚɣɑəɨ ɡɚɜɚɤɔɘè. 

Ȼɜɔ ɔɓɟɣɑəɔɔ ɘəɑəɔɕ Ɏɞɚɜɚɏɚ ɔ ɞɜɑɞɨɑɏɚ 

ɩɖɝɛɑɜɞɚɎ ɛɚɖɌɓɌɞɑɗɔ ɝɚɏɗɌɝɔɫ ɘəɑəɔɕ Ɏ ɝɔɝɞɑ-

ɘɑ TIRADS ɚɖɌɓɌɗɔɝɨ ɑɥɑ ɍɚɗɑɑ Ɏɧɝɚɖɔɘɔ (ɜɔɝ. 

3). ȶɌɛɛɌ ȶɚɩəɌ (ȶ) ɜɌɎəɫɗɌɝɨ 0,908, ɝɜɑɐəɑ-

ɖɎɌɐɜɌɞɔɣɑɝɖɌɫ ɚɤɔɍɖɌ ð 0,0239, Ɍ ɐɚɎɑɜɔ-

ɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ (95%Cl) ð ɚɞ 0,861 ɐɚ 0,955. 

ȼɑɓɟɗɨɞɌɞ ɫɎɗɫɑɞɝɫ çɚɣɑəɨ ɡɚɜɚɤɔɘè, ɣɞɚ ɟɖɌɓɧ-

ɎɌɑɞ əɌ ɞɚ, ɣɞɚ ɛɜɔ Ɏɖɗɪɣɑəɔɔ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɐɚɛɚɗəɔɞɑɗɨəɚ ɐɜɟɏɔɡ ɎɜɌɣɑɕ ȿȳȴ ɝɚɚɞɎɑɞɝɞɎɟ-

ɪɥɑɏɚ ɟɜɚɎəɫ Ɏɑɜɚɫɞəɚɝɞɨ ɔɐɑəɞɔɣəɚɝɞɔ ɚɛɔ-

ɝɌəɔɫ ɖɚəɖɜɑɞəɚɏɚ ɝɗɟɣɌɫ ɍɟɐɑɞ ɜɌɝɞɔ. 

Ȼɜɔ ɔɓɟɣɑəɔɔ ɛɜɔɘɑəɑəɔɫ CPr ɍɧɗɚ ɟɝɞɌ-

əɚɎɗɑəɚ, ɣɞɚ ɓɌɖɗɪɣɑəɔɫ Ɏɝɑɡ ɞɜɑɡ ɩɖɝɛɑɜɞɚɎ 

ɝɚɎɛɌɗɔ Ɏ 96,8% (ɞɌɍɗ. ʈ2). Ɂɚɞɫ CPr ɔɓəɌɣɌɗɨ-

əɚ əɑ ɛɜɑɐɟɝɘɌɞɜɔɎɌɑɞ ɜɌəɒɔɜɚɎɌəɔɑ, ɍɧɗɌ 

ɔɝɛɚɗɨɓɚɎɌəɌ ɟɝɗɚɎəɌɫ ɏɜɌɐɌɢɔɫ: CPr(-) ð ȾȬȻȭ 

əɑ ɛɚɖɌɓɌəɌ, CPr(+) ðȾȬȻȭ əɑɝɚɘəɑəəɚ ɛɚɖɌɓɌ-

əɌ.  Ȼɚ ɛɜɚɝɨɍɑ ɩɖɝɛɑɜɞɚɎ, ɟɣɌɝɞɎɟɪɥɔɡ Ɏ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ, ɍɧɗɌ ɎɎɑɐɑəɌ ɛɜɚɘɑɒɟɞɚɣəɌɫ ɏɜɌ-

ɐɌɢɔɫ (ɔɝɖɟɝɝɞɎɑəəɌɫ, ɛɚ ɘəɑəɔɪ ɌɎɞɚɜɌ ɘɌɗɚ 

ɚɍɚɝəɚɎɌəəɌɫ)  CPr(Ñ) ð əɑɐɚɝɞɌɞɚɣəɚ ɐɌəəɧɡ 

ɐɗɫ ɖɌɞɑɏɚɜɔɣəɚɏɚ ɓɌɖɗɪɣɑəɔɫ, ð ɖɚɞɚɜɟɪ ɩɖɝ-

ɛɑɜɞɧ, ɟɣɌɝɞɎɚɎɌɎɤɔɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɔ əɌɝɞɚ-

ɫɎɤɔɑ əɌ ɑɑ əɑɚɍɡɚɐɔɘɚɝɞɔ, əɑ ɝɘɚɏɗɔ ɣɑɞɖɚ 

ɖɚəɖɜɑɞɔɓɔɜɚɎɌɞɨ. ȬɎɞɚɜ ɛɜɚɏɜɌɘɘɧ (ȷ.Ȭ. Ⱦɔ-

ɘɚɠɑɑɎɌ) Ɏɝɑ ɝɗɟɣɌɔ, ɖɚɞɚɜɧɑ ɛɚɛɌɗɔ Ɏ ɏɜɌɐɌ-

ɢɔɪ CPr(Ñ), ɝɣɔɞɌɑɞ ɚɞəɚɝɫɥɔɘɔɝɫ ɖ CPr(+). 

Ȼɜɔ ɚɢɑəɖɑ ɜɌɓəɚɏɗɌɝɔɕ Ɏ ɜɌɍɚɞɑ ɛɑɜɎɚɏɚ 

ɔ Ɏɞɚɜɚɏɚ ɩɖɝɛɑɜɞɚɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ CPr (ɜɔɝ. 

4) ɖɌɛɛɌ ȶɚɩəɌ ɔɘɑɗɌ Ɏɧɝɚɖɚɑ ɓəɌɣɑəɔɑ (ȶ=0, 

84017, ɝɜɑɐəɑɖɎɌɐɜɌɞɔɣɑɝɖɌɫ ɚɤɔɍɖɌ ð 0, 

02933, ɐɚɎɑɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ (95%Cl) ð ɚɞ 

0,78269 ɐɚ 0,89766). ȰɌəəɧɕ ɜɑɓɟɗɨɞɌɞ ɘɑɒ-

ɩɖɝɛɑɜɞəɚɕ ɝɚɏɗɌɝɚɎɌəəɚɝɞɔ ɘɚɒəɚ ɝɣɔɞɌɞɨ 

çɚɣɑəɨ ɡɚɜɚɤɔɘè (ɍɚɗɑɑ 0,8). 

ȺɢɑəɖɌ ɓɌɖɗɪɣɑəɔɕ ɛɑɜɎɚɏɚ ɔ ɞɜɑɞɨɑɏɚ 

ɩɖɝɛɑɜɞɚɎ ɛɚ CPr ɛɚɖɌɓɌɗɌ ɑɥɑ ɍɚɗɨɤɑɑ ɣɔɝɗɚ 

ɝɚɎɛɌɐɑəɔɕ Ɏ ɚɢɑəɖɑ ɔɓɚɍɜɌɒɑəɔɕ ɟɓɗɚɎ (ɜɔɝ. 

5). ȶɌɛɛɌ ȶɚɩəɌ (ȶ) ɜɌɎəɫɗɌɝɨ 0,86918, ɝɜɑɐəɑ-

ɖɎɌɐɜɌɞɔɣɑɝɖɌɫ ɚɤɔɍɖɌ ð 0, 02635, Ɍ ɐɚɎɑɜɔ-

ɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ (95%Cl) ɍɧɗ ɚɞ 0,81753 ɐɚ 

0,92082, ɣɞɚ ɛɜɑɎɚɝɡɚɐɔɗɚ ɛɌɜɌɘɑɞɜɧ ɌəɌɗɔɓɌ 

ɛɜɑɐɧɐɟɥɑɕ ɛɌɜɧ ɩɖɝɛɑɜɞɚɎ. ȰɌəəɧɕ ɜɑɓɟɗɨɞɌɞ 

ɞɌɖɒɑ ɘɚɒəɚ ɝɣɔɞɌɞɨ çɚɣɑəɨ ɡɚɜɚɤɔɘè. 

Ȼɜɔ ɔɓɟɣɑəɔɔ ɚɢɑəɚɖ ɔɓɚɍɜɌɒɑəɔɕ Ɏɞɚ-

ɜɧɘ ɔ ɞɜɑɞɨɔɘ ɩɖɝɛɑɜɞɌɘɔ, ɜɌɍɚɞɌɪɥɔɡ ɛɚ 

CPr, ɛɚɖɌɓɌɞɑɗɔ ɝɚɏɗɌɝɔɫ ɘəɑəɔɕ ɚɖɌɓɌɗɔɝɨ ɑɥɑ 

ɍɚɗɑɑ Ɏɧɝɚɖɔɘɔ (ɜɔɝ. 10). ȶɌɛɛɌ ȶɚɩəɌ (ȶ) ɜɌɎ-

əɫɗɌɝɨ 0, 94425, ɝɜɑɐəɑɖɎɌɐɜɌɞɔɣɑɝɖɌɫ ɚɤɔɍɖɌ 

ð 0,01841, Ɍ ɐɚɎɑɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ (95%Cl) ð 

ɚɞ 0, 90818 ɐɚ 0,98033. ȰɌəəɧɕ ɜɑɓɟɗɨɞɌɞ ɞɌɖ-

ɒɑ  ɫɎɗɫɑɞɝɫ  çɚɣɑəɨ ɡɚɜɚɤɔɘè.  ȾɌɖ ɒɑ,  ɖɌɖ  ɔ  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.      ȰɔɌɏɜɌɘɘɧ. 

ȶɌɛɛɌ ȶɚɩəɌ ɛɜɔ ɚɢɑəɖɑ ɛɚ TIRADS ɘɑɒɐɟ 2 ɔ 3 ɩɖɝɛɑɜɞɌɘɔ. 

Fig. 3.   Diagrams . 

Cohen's kappa when evaluating by TIRADS between the 2nd and the 3rd experts.  
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ȾɌɍɗɔɢɌ ʈ2.     ȺɢɑəɖɌ ɖɚəɞɔəɏɑəɞɌ ɍɚɗɨəɧɡ ɩɖɝɛɑɜɞɌɘɔ ɛɚ CPr. 

 ʕʢʩʧʝʨʪ 1 

ʆʮʝʥʢʘ 

ʕʢʩʧʝʨʪ 2 ʕʢʩʧʝʨʪ 3 

ʦʮʝʥʢʘ ʩʦʚʧʘʜʝʥʠʷ ʦʮʝʥʢʘ ʩʦʚʧʘʜʝʥʠʷ 

CPr(-) 55 59 55 59 55 

CPr(Ñ) ʥʝ ʫʯʠʪʳʚʘʣ (ʧʦʪʝʥʮʠ-

ʘʣʴʥʦ = 54) 

51 51 47 47 

CPr(+) 150 (96) 95 95 99 96 

ʀʊʆɻʆ 205 205 201 205 198 
 

   
 

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.      ȰɔɌɏɜɌɘɘɧ. 

ȶɌɛɛɌ ȶɚɩəɌ ɛɜɔ ɚɢɑəɖɑ ɛɚ CPr ɘɑɒɐɟ 1 ɔ 2 ɩɖɝɛɑɜɞɌɘɔ. 

Fig. 4.   Diagrams . 

Cohen's kappa when evaluating by CPr between the 1st and the 2nd experts.  

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.      ȰɔɌɏɜɌɘɘɧ. 

ȶɌɛɛɌ ȶɚɩəɌ ɛɜɔ ɚɢɑəɖɑ ɛɚ CPr ɘɑɒɐɟ 1 ɔ 3 ɩɖɝɛɑɜɞɌɘɔ. 

Fig. 5.   Diagrams . 

Cohen's kappa when evaluating by CPr between the 1st and the 3rd experts.  
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ɛɜɔ ɔɓɟɣɑəɔɔ ɘɑɒɩɖɝɛɑɜɞəɚɕ ɝɚɏɗɌɝɚɎɌəəɚɝɞɔ 

ɝɛɑɢɔɌɗɔɝɞɚɎ, ɜɌɍɚɞɌɪɥɔɡ ɛɚ ɝɔɝɞɑɘɑ TIRADS, 

ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɚɍɚɝəɚɎɌəəɧɑ 

ɐɌəəɧɑ ɚ ɞɚɘ, ɣɞɚ Ɏɖɗɪɣɑəɔɑ Ɏ ɜɌɍɚɞɟ ɐɜɟɏɔɡ 

ɖɎɌɗɔɠɔɢɔɜɚɎɌəəɧɡ ɝɛɑɢɔɌɗɔɝɞɚɎ ɛɚɎɧɝɔɞ 

ɟɜɚɎɑəɨ ɝɔəɡɜɚəəɚɝɞɔ ɚɢɑəɖɔ ɖɚəɖɜɑɞəɧɡ ɝɗɟ-

ɣɌɑɎ, ɛɜɔɣɑɘ ɐɌəəɧɕ ɜɑɓɟɗɨɞɌɞ ɛɜɔ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɔ CPr ɐɚɝɞɔɏɌɑɞɝɫ ɍɧɝɞɜɑɑ ɔ ɝ ɘɑəɨɤɑɕ 

Ɏɑɜɚɫɞəɚɝɞɨɪ ɚɤɔɍɖɔ. 

Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ CPr ɝ TIRADS c ɛɜɔ-

ɘɑəɑəɔɑɘ ɘəɚɏɚɘɑɜəɚɏɚ ɤɖɌɗɔɜɚɎɌəɔɫ 

(Correspondence Analysis of a Two -Way Table) 

ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɜɑɓɟɗɨɞɌɞɧ ɛɜɔɘɑəɑəɔɫ CPr 

ɍɗɔɓɖɔ ɛɚ ɛɚɖɌɓɌɞɑɗɫɘ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɖ 

TIRADS  (ɞɌɍɗ. ʈ3, ɜɔɝ. 7) ɔ ɔɘɑɪɞ ɍɚɗɑɑ ɛɜɚ-

ɝɞɚɕ ɔ ɐɚɝɞɟɛəɧɕ ɗɑɖɝɔɖɚə (əɌɍɚɜ ɛɜɔɓəɌɖɚɎ), 

ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɕ ɛɜɔɓəɌɖɔ ɟɓɗɌ Ɏ ɥɔɞɚɎɔɐəɚɕ 

ɒɑɗɑɓɑ.   

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȼɜɔ Ɏɝɑɘ ɘəɚɏɚɚɍɜɌɓɔɔ ɝɔɝɞɑɘ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɥɔɞɚɎɔɐəɚɕ 

ɒɑɗɑɓɧ (ɅȲ) ɚɍɦɑɐɔəɫɪɥɔɘ ɫɎɗɫɑɞɝɫ ɑɐɔəɧɕ 

ɛɚɐɡɚɐ ð ɎɧɫɎɗɑəɔɑ ɛɜɔɓəɌɖɚɎ, ɡɌɜɌɖɞɑɜɔɓɟɪ-

ɥɔɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ. Ȼɜɔɣɑɘ ɟɜɚɎɑəɨ 

ɚɢɑəɚɖ ɝɛɑɢɔɌɗɔɝɞɌɘɔ ɩɞɔɡ ɛɜɔɓəɌɖɚɎ ɜɌɓɗɔ-

ɣɑə ɔ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ ɚɛɧɞɑ ɔ ɖɎɌɗɔɠɔɖɌɢɔɔ 

ɝɛɑɢɔɌɗɔɝɞɚɎ. ȼɌɓɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ əɌ ɏɜɟɛɛɧ 

(ɖɌɞɑɏɚɜɔɔ), ɔɝɛɚɗɨɓɟɑɘɚɑ Ɏ ɝɚɎɜɑɘɑəəɧɡ ɝɔ-

ɝɞɑɘɌɡ ɚɢɑəɚɖ (ȮȾȬ, ȬȬȽȱ, EU-TIRADS), ɛɜɑɐ-

ɛɚɗɌɏɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɟɝɞɌəɚɎɗɑəɔɫ ɛɜɑɐɎɌɜɔ-

ɞɑɗɨəɚɏɚ ɌəɌɗɔɓɌ ɔ ɠɚɜɘɔɜɚɎɌəɔɫ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɕ ɞɌɖɞɔɖɔ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɚɏɚ ɌəɌɗɔɓɌ ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɌ ɘəɚɒɑɝɞɎɑə-

əɧɡ ɝɜɌɎəɑəɔɕ (Multiple Comparisons) ɍɧɗɚ 

ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɑ 

ɚɞɗɔɣɔɫ əɌɍɗɪɐɌɪɞɝɫ ɗɔɤɨ ɘɑɒɐɟ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɘɔ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɓɌɍɚɗɑɎɌəɔ-

ɫɘɔ ɅȲ. ȴɝɡɚɐɫ ɔɓ ɩɞɚɏɚ, ɍɧɗɌ ɛɜɑɐɗɚɒɑəɌ 

ɚɜɔɏɔəɌɗɨəɌɫ ɘɚɐɑɗɨ ɚɢɑəɖɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ 

ɔɓɚɍɜɌɒɑəɔɕ  ɟɓɗɚɎɚɕ  ɛɌɞɚɗɚɏɔɔ  ɅȲ ð ɝ ɛɚɘɚ- 

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

ȼɔɝ. 6.      ȰɔɌɏɜɌɘɘɧ. 

ȶɌɛɛɌ ȶɚɩəɌ ɛɜɔ ɚɢɑəɖɑ ɛɚ CPr ɘɑɒɐɟ 2 ɔ 3 ɩɖɝɛɑɜɞɌɘɔ. 

Fig. 6.   Diagrams . 

Cohen's kappa when eva luating by CPr between the 2nd and the 3rd experts.  

ȾɌɍɗɔɢɌ ʈ3.      ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ TIRADS ɔ ɘɚɐɑɗɔ CPr. 

ʇʦʢʘʟʘʪʝʣʠ TIRADS CPr RU ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʧʦʣʤ̫ʠ 

AUC 0,972 0,954 0,0178 

ʉʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ 0,00484 0,00892 0,00871 

95%  ɼʦʚʝʨʠʪʝʣʴʥʳʡ 

ʠʥʪʝʨʚʘʣ 

0,956 - 0,983 0,935- 

0,968 

0,0007 - 0,0349 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 91,04 87,46  

ʉʧʝʮʠʬʠʯʥʦʩʪʴ 91,41 95,71  

Youden index J 0,8246 0,8317  

Z ï ʩʪʘʪʠʩʪʠʢʘ   2,041 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ   P=0,0413 
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ɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɕ ɛɜɚɏɜɌɘɘɧ, əɑ ɔɘɑɪɥɑɕ 

ɜɌɓɎɑɞɎɗɑəəɧɕ ɖɗɌɝɝɔɠɔɖɌɞɚɜ (əɑɛɜɑɜɧɎəɌɫ 

ɤɖɌɗɌ). Ȯ ɝɔɗɟ ɞɚɏɚ, ɣɞɚ ɛɜɔəɢɔɛɔɌɗɨəɧɘ ɫɎɗɫ-

ɑɞɝɫ ɚɛɜɑɐɑɗɑəɔɑ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ 

ȾȬȻȭ ɟɓɗɌ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, ɜɌɓɐɑɗɑəɔɑ 

ɚɢɑəɔɎɌɑɘɧɡ əɌɍɗɪɐɑəɔɕ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ əɌ 

ɐɎɑ ɏɜɟɛɛɧ ɛɚ Ɏɑɜɚɫɞəɚɝɞɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ 

ɔɗɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɜɚɢɑɝɝɌ.  

ȻɜɚɎɑɐɑəəɚɑ ɝɜɌɎəɔɞɑɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɐɎɟɡ ɝɞɜɌɞɔɠɔɖɌɢɔɚəəɧɡ ɝɔɝɞɑɘ ɐɚɝɞɚɎɑɜəɚ 

ɛɚɖɌɓɌɗɚ Ɏɧɝɚɖɟɪ ɝɚɏɗɌɝɚɎɌəəɚɝɞɨ ɝɛɑɢɔɌɗɔ-

ɝɞɚɎ ȿȳȴ ɖɌɖ ɛɜɔ ɜɌɍɚɞɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ çɚɍ-

ɜɌɓɚɎè TIRADS, ɞɌɖ ɔ ɚɜɔɏɔəɌɗɨəɚɕ (ɍɑɓɖɌɞɑɏɚ-

ɜɔɕəɚɕ) ɛɜɚɏɜɌɘɘɧ ɐɗɫ ɉȮȸ. Ȼɜɔ ɍɑɝɝɔɝɞɑɘ-

əɚɕ ɠɔɖɝɌɢɔɔ ɚɞɐɑɗɨəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔ-

ɓəɌɖɚɎ ɔɐɑəɞɔɣəɚɝɞɨ ɓɌɖɗɪɣɑəɔɕ ɝɛɑɢɔɌɗɔɝɞɚɎ 

ɝɚɝɞɌɎɔɗɌ 77%, ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ TIRADS 

ɚɢɑəɖɌ ɩɖɝɛɑɜɞɚɎ ɝɚɎɛɌɗɌ Ɏ 91,2%, ɛɜɔ ɜɌɍɚɞɑ 

Ɏ ɜɌɘɖɌɡ ɛɜɑɐɗɌɏɌɑɘɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɛɜɚ-

ɏɜɌɘɘɧ ð Ɏ 96,8%. ȶɚɘɛɗɑɖɝəɌɫ ɚɢɑəɖɌ ɛɜɔ-

ɓəɌɖɚɎ ɝəɔɒɌɑɞ ɩɠɠɑɖɞ ɝɟɍɦɑɖɞɔɎɔɓɘɌ, ɡɌɜɌɖ-

ɞɑɜəɧɕ ɐɗɫ ɚɛɔɝɌəɔɕ ȿȳȴ. Ƚɔɝɞɑɘɧ ɝɞɜɌɞɔɠɔ-

ɖɌɢɔɔ ɜɔɝɖɌ ɜɌɖɌ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (ȼɅȲ) 

ɫɎɗɫɪɞɝɫ ɡɚɜɚɤɔɘ ɞɌɖɞɔɣɑɝɖɔɘ ɜɑɤɑəɔɑɘ, 

əɌɛɜɌɎɗɑəəɧɘ əɌ ɟɗɟɣɤɑəɔɑ ɐɔɌɏəɚɝɞɔɖɔ ɓɌ 

ɝɣɑɞ ɖɚəɝɑəɝɟɝɌ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɖɜɔɞɑɜɔɑɎ ɚɢɑ-

əɚɖ. Ȼɜɔ ɩɞɚɘ ɚɜɔɏɔəɌɗɨəɌɫ ɛɜɚɏɜɌɘɘɌ ɐɗɫ 

ɉȮȸ ɛɚɖɌɓɌɗɌ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɝɚɏɗɌ-

ɝɚɎɌəəɚɝɞɔ ɚɢɑəɚɖ ɝɛɑɢɔɌɗɔɝɞɚɎ, ɣɞɚ ɟɖɌɓɧɎɌ-

ɑɞ əɌ ɑɑ çɛɜɚɝɞɚɞɟè ɛɜɔ ɛɜɔəɫɞɔɔ ɜɑɤɑəɔɫ ɚ 

ɖɌɞɑɏɚɜɔɕəɚɝɞɔ ɔ Ɏɧɍɚɜɑ ɚɛɞɔɘɌɗɨəɧɡ, əɌɔɍɚ-

ɗɑɑ ɐɑɘɚəɝɞɜɌɞɔɎəɧɡ ɛɜɔɓəɌɖɚɎ, ɫɎɗɫɪɥɔɡɝɫ 

ɘɌɜɖɑɜɌɘɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑ-

ɓɧ. 

ȮɧɎɚɐɧ.   

Ƚ ɛɚɘɚɥɨɪ ɘəɚɏɚɘɑɜəɚɏɚ ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ 

ɘɚɐɑɗɔɜɚɎɌəɔɫ ɛɜɚɎɑɐɑə ɟɏɗɟɍɗɑəəɧɕ ɝɜɌɎəɔ-

ɞɑɗɨəɧɕ ɌəɌɗɔɓ ɝɔɝɞɑɘ ɚɢɑəɖɔ ɔɓɚɍɜɌɒɑəɔɕ 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (ɩɞɌɗɚəəɚɕ TIRADS ɔ ɚɜɔ-

ɏɔəɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɛɜɚɏɜɌɘɘɧ ɐɗɫ ɝɞɜɌ-

ɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ ɜɌɖɌ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ). Ƚ 

ɛɚɓɔɢɔɔ ɐɚɖɌɓɌɞɑɗɨəɚɕ ɘɑɐɔɢɔəɧ ɐɚɖɌɓɌəɌ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɑɐɗɌɏɌɑɘɚɕ ɚɞɑɣɑɝɞɎɑəəɚɕ 

ɘɚɐɑɗɔ ɝɔɝɞɑɘɧ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ ɜɌɖɌ 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɚɘ əɑɚɍɡɚ-

ɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.    ROC-ɖɜɔɎɧɑ TIRADS ɔ ɘɚɐɑɗɔ CPr. 

Fig. 7.    ROC-curves of TIRADS and CPr models.  
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ȸȺȼɀȺȷȺȯȴɃȱȽȶȴȱ ȺȽȺȭȱȹȹȺȽȾȴ ȰȴȽȾȬȷɈȹȺȯȺ ȺȾȰȱȷȬ ȷȱȯȺɃȹɇɁ 

Ȯȱȹ ȿ ȭȺȷɈȹɇɁ Ƚ ɀȴȭȼȴȷȷɋɂȴȱȵ ȻȼȱȰȽȱȼȰȴȵ ȻȺ ȰȬȹȹɇȸ  

ȸȿȷɈȾȴȽȻȴȼȬȷɈȹȺȵ ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ 

 

ɁɌɘəɌɏɌɐɌɑɎ ȴ.Ȭ.1,3, ȾɌɜɍɌɑɎɌ ȹ.Ȯ.2, ȭɟɗɌɎɔəɌ ȴ.Ȭ.3, ȾɑɜɘɚɝɑɝɚɎ Ƚ.Ȭ.1,3, 

ȴɗɨɔɣ ȴ.ȷ.3, ɁɌɘəɌɏɌɐɌɑɎ ȴ.ȴ.4, ȶɌɜɘɌɓɌəɚɎɝɖɔɕ ȯ.ȯ.5, ȶɌɗɌɤəɔɖɚɎ Ȯ.Ɋ.2, 

ɄɖɚɗɨəɔɖɚɎɌ ȸ.Ȭ.1, ȶɚɖɚɎ ȷ.Ƚ.6,7 

 
ɌɞɑɞɑɜəɌɫ ɔɓɚɗɫɢɔɫ ɗɑɏɚɣəɧɡ Ɏɑə (ȶȴȷȮ) ɫɎɗɫɑɞɝɫ ɚɛɑɜɌɢɔɑɕ ɎɧɍɚɜɌ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɛɌɜɚɖɝɔɓɘɌɗɨəɚɕ ɠɚɜɘɚɕ ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ (ɀȻ). ȻɜɑɐɚɛɑɜɌ-

ɢɔɚəəɌɫ ɚɢɑəɖɌ ɎɌɜɔɌəɞɚɎ ɎɛɌɐɑəɔɫ ɗɑɏɚɣəɧɡ Ɏɑə (ȷȮ) Ɏ ɗɑɎɚɑ ɛɜɑɐɝɑɜɐɔɑ 

(ȷȻ) ɫɎɗɫɑɞɝɫ ɎɌɒəɧɘ ɩɞɌɛɚɘ ɛɗɌəɔɜɚɎɌəɔɫ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. ȽɟɥɑɝɞɎɟɪɥɔɑ 

ɌəɌɞɚɘɔɣɑɝɖɔɑ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɎɌɜɔɌəɞɚɎ ɎɛɌɐɑəɔɫ ȷȮ Ɏ ȷȻ, ɖɌɖ ɛɜɌɎɔɗɚ, ɞɜɟɐəɚ 

ɛɜɔɘɑəɔɘɧ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȶɗɌɝɝɔɠɔɢɔɜɚɎɌɞɨ ɎɌɜɔɌəɞɧ ɐɔɝɞɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ɗɬɏɚɣ-

əɧɡ Ɏɑə ɟ ɍɚɗɨəɧɡ ɝ ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐɝɑɜɐɔɕ ɛɚ ɐɌəəɧɘ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ).  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 167 ɛɌɢɔɑəɞɚɎ (80 ð ɒɑəɝɖɚɏɚ 

ɛɚɗɌ) Ɏ ɎɚɓɜɌɝɞɑ 18-79 ɗɑɞ, ɖɚɞɚɜɧɘ ɎɧɛɚɗəɑəɌ ȸȽȶȾ ȷȻ ɔ ȷȮ ɐɗɫ ɚɢɑəɖɔ ɔɡ ɌəɌɞɚɘɔ-

ɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɛɑɜɑɐ Ɏɧɛɚɗəɑəɔɑɘ ȶȴȷȮ. ȻɌɜɚɖɝɔɓɘɌɗɨəɌɫ ɠɚɜɘɌ ɀȻ ð 107 

ɍɚɗɨəɧɡ (64,1%), ɛɑɜɝɔɝɞɔɜɟɪɥɌɫ ɠɚɜɘɌ ɀȻ ð 39 ɛɌɢɔɑəɞɚɎ (23,3%). Ȯ 21 ɝɗɟɣɌɑ 

(12,6%) ɠɚɜɘɌ ɀȻ əɑ ɟɞɚɣəɑəɌ.  

ȼɑɓɟɗɨɞɌɞɧ. ȮɧɫɎɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɎɌɜɔɌəɞɧ ɎɛɌɐɑəɔɫ ɗɑɏɚɣəɧɡ Ɏɑə (ȷȮ) Ɏ ɗɑ-

Ɏɚɑ ɛɜɑɐɝɑɜɐɔɑ (ȷȻ). ȮɌɜɔɌəɞ 1 ð ɞɔɛɔɣəɌɫ ɌəɌɞɚɘɔɫ: əɌɗɔɣɔɑ ɣɑɞɧɜɑɡ ɜɌɓɐɑɗɨəɧɡ 

ɟɝɞɨɑɎ ȷȮ (n=88; 52,7%). ȮɌɜɔɌəɞ 2 ð ɜɌɝɝɧɛəɚɕ ɞɔɛ: əɌɗɔɣɔɑ ɞɜɑɡ ɔɗɔ ɍɚɗɑɑ ɜɌɓɐɑɗɨ-

əɧɡ ɔɛɝɔɗɌɞɑɜɌɗɨəɧɡ ɟɝɞɨɑɎ ȷȮ (n=36; 21,5%). ȮɌɜɔɌəɞ 3 ð ɖɚɗɗɑɖɞɚɜ ɗɑɎɧɡ ȷȮ: ɗɑɎɌɫ 

Ɏɑɜɡəɫɫ ɔ ɗɑɎɌɫ əɔɒəɫɫ ȷȮ ɝɗɔɎɌɪɞɝɫ Ɏ ɚɐɔə ɝɞɎɚɗ ɐɚ ɎɛɌɐɑəɔɫ Ɏ ȷȻ (n=31; 18,6%). 

ȮɌɜɔɌəɞ 4 ð ɝɘɑɤɌəəɧɕ ɞɔɛ: ɝɚɣɑɞɌəɔɑ ɖɚɗɗɑɖɞɚɜɌ ȷȮ ɝ ɜɌɝɝɧɛəɧɘ ɞɔɛɚɘ ɝɞɜɚɑəɔɫ 

(n=10; 6%). ȮɌɜɔɌəɞ 5 ð ɚɍɥɔɕ ɝɞɎɚɗ ɖɚəɞɜɗɌɞɑɜɌɗɨəɧɡ ȷȮ: ɝɗɔɫəɔɑ ɖɚəɞɜɗɌɞɑɜɌɗɨəɧɡ 

ȷȮ Ɏ ɚɐɔə ɝɞɎɚɗ ɐɚ ɎɛɌɐɑəɔɫ Ɏ ȷȻ (n=1; 0,6%). ȮɌɜɔɌəɞ 6 ð ɖɚɗɗɑɖɞɚɜ ɛɜɌɎɧɡ ȷȮ (n=1; 

0,6%).  

ȳɌɖɗɪɣɑəɔɑ. ȰɔɝɞɌɗɨəɌɫ ɌəɌɞɚɘɔɫ ȷȮ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɎɧɜɌɒɑəəɚɕ ɎɌɜɔɌɍɑɗɨ-

əɚɝɞɨɪ. ȿ ɍɚɗɨəɧɡ ɝ ɀȻ ɞɔɛɔɣəɧɕ ɌəɌɞɚɘɔɣɑɝɖɔɕ ɛɌɞɞɑɜə ɎɛɌɐɑəɔɫ ȷȮ Ɏ ȷȻ ɎɝɞɜɑɣɌ-

ɑɞɝɫ Ɏ 52,7% ɝɗɟɣɌɑɎ. ȼɑɒɑ ɎɝɞɜɑɣɌɪɞɝɫ ɜɌɝɝɧɛəɚɕ ɞɔɛ ɝɞɜɚɑəɔɫ ȷȮ, əɌɗɔɣɔɑ ɖɚɗɗɑɖ-

ɞɚɜɌ ȷȮ, Ɍ ɞɌɖɒɑ ɔɡ ɝɚɣɑɞɌəɔɑ. ȶɚɗɗɑɖɞɚɜɧ ɛɜɌɎɧɡ ȷȮ ɔ ɖɚəɞɜɗɌɞɑɜɌɗɨəɧɡ ȷȮ ɫɎɗɫɪɞ-

ɝɫ ɖɜɌɕəɑ ɜɑɐɖɔɘɔ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɎɌɜɔɌəɞɌɘɔ. Ȯɧɐɑɗɑəɔɑ ɤɑɝɞɔ ɎɌɜɔɌəɞɚɎ ɎɛɌɐɑ-

əɔɫ ȷȮ Ɏ ȷȻ (ȮɌɜɔɌəɞ 1 ð ɞɔɛɔɣəɌɫ ɌəɌɞɚɘɔɫ; ȮɌɜɔɌəɞ 2 ð ɜɌɝɝɧɛəɚɕ ɞɔɛ; ȮɌɜɔɌəɞ 3 ð 

ɖɚɗɗɑɖɞɚɜ ɗɑɎɧɡ ȷȮ; ȮɌɜɔɌəɞ 4 ð ɝɘɑɤɌəəɧɕ ɞɔɛ; ȮɌɜɔɌəɞ 5 ð ɖɚɗɗɑɖɞɚɜ ɖɚəɞɜɗɌɞɑ-

ɜɌɗɨəɧɡ ȷȮ; ȮɌɜɔɌəɞ 6 ð ɖɚɗɗɑɖɞɚɜ ɛɜɌɎɧɡ ȷȮ) ɛɚɓɎɚɗɫɑɞ ɚɛɔɝɌɞɨ ɚɝɚɍɑəəɚɝɞɔ ɐɔ-

ɝɞɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ɗɑɏɚɣəɧɡ Ɏɑə ɛɚ ɐɌəəɧɘ ȸȽȶȾ. 
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PULMONARY VEIN ANATOMY VARIATIONS IN PATIENTS WITH ATRIAL  

FIBRILLATION: COMPUTED TOMOGRAPHY STUDY 
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Shkolnikova  M.A.1, Kokov  L.S.6,7 
 

ulmonary vein (PV) isolation is the mainstay of atrial fibrillation (AF) abl ation. PV 

anatomy classifications have been investigated. Despite this they have n ot been a p-

plied to decide the best ablation strategy.  

Purpose.  To classify the various patterns of the PV anatomy based on multislice 

computed tomography (CT) evaluation in AF patients.  

Methods.  CT was performed prior to AF ablation in 167 (80 females) pat ients aged 

18 -79 years old, 107 (64.1%) paroxysmal and 39 (23.3%) persistent AF patients, in 21 

(12.6%) p atients type of AF was not identified.  

Results.  Subsequent anatomical patterns have been found. Type I (normal anatomy) 

ð four independent PV with fou r separate ostia (n=88; 52.7%). Type II (dichotomous pattern) 

ð three or more independent ipsilateral PV ostia (n=36; 21.5%). Type III (left common PV o s-

tium) ð coalescence of the left superior and left inferior PVs proximal to the left atrium (LA) 

(n=31; 18.6%). Type IV (combined pattern) ð II and III pattern combination (n=10; 6%). Type 

V (Contralateral PV common ostium) ð coalescence of the right and left inferior PVs proximal 

to the LA (n=1; 0.6%). Type VI (Right common PV ostium) ð coalescence of the r ight PVs 

proximal to the LA (n=1; 0.6%).  

Conclusion.  PV anatomy was confirmed to be highly variable. Normal PV anatomical 

pattern in AF patients has been revealed in 52.7%. Dichotomous PV pattern, left common 

ostium presence and these combinations have be en found less frequently. Common PV 

trunk and right common ostium were considered to be extremely rare patterns. These fin d-

ings are supposed to be useful for appropriate ablation strategy selection.  
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ɔɍɜɔɗɗɫɢɔɫ ɛɜɑɐɝɑɜɐɔɕ (ɀȻ) Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ Ɍɜɔɞɘɔɕ, ɖɚɞɚɜɌɫ 

ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ ɟ 0,4% əɌɝɑɗɑəɔɫ 

ɓɑɘəɚɏɚ ɤɌɜɌ ɔ ɌɝɝɚɢɔɔɜɚɎɌəɌ ɝ Ɏɧ-

ɝɚɖɔɘ ɜɔɝɖɚɘ ɔəɎɌɗɔɐɔɓɌɢɔɔ ɔ ɝɘɑɜɞəɚɝɞɔ 

ɎɝɗɑɐɝɞɎɔɑ ɖɌɜɐɔɚɏɑəəɧɡ ɞɜɚɘɍɚɩɘɍɚɗɔɕ, Ɍ 

ɞɌɖɒɑ ɜɌɓɎɔɞɔɫ ɔ ɐɑɖɚɘɛɑəɝɌɢɔɔ ɡɜɚəɔɣɑɝɖɚɕ 

ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ [1 - 3]. Ⱥɐəɚɕ ɔɓ Ɏɑ-

ɐɟɥɔɡ ɛɜɔɣɔə ɎɚɓəɔɖəɚɎɑəɔɫ ɀȻ ɘɚɒɑɞ ɍɧɞɨ 

ɩɖɞɚɛɔɣɑɝɖɌɫ ɌɖɞɔɎəɚɝɞɨ Ɏ ɗɑɏɚɣəɧɡ ɎɑəɌɡ (ȷȮ) 

[2]. ȽɞɜɌɞɑɏɔɫ, əɌɛɜɌɎɗɑəəɌɫ əɌ ɟɐɑɜɒɌəɔɑ ɝɔ-

əɟɝɚɎɚɏɚ ɜɔɞɘɌ, ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɛɜɑɐɛɚɣɞɔɞɑɗɨ-

əɚɕ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɚɐɡɚɐɚɘ, əɌɛɜɌɎɗɑəəɧɘ 

əɌ ɖɚəɞɜɚɗɨ ɣɌɝɞɚɞɧ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ. Ȯ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ȱɎɜɚɛɑɕɝɖɚɏɚ 

ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɥɑɝɞɎɌ (2017), ɖɌɞɑɞɑɜəɌɫ 

ɔɓɚɗɫɢɔɫ ɗɑɏɚɣəɧɡ Ɏɑə (ȶȴȷȮ) ɘɚɒɑɞ ɍɧɞɨ ɜɑ-

ɖɚɘɑəɐɚɎɌəɌ Ɏ ɖɌɣɑɝɞɎɑ ɛɑɜɎɚɕ ɗɔəɔɔ ɗɑɣɑəɔɫ 

ɛɌɢɔɑəɞɚɎ ɝ ɛɌɜɚɖɝɔɓɘɌɗɨəɚɕ ɠɚɜɘɚɕ ɠɔɍɜɔɗ-

ɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ [2 - 4].  

ɉɠɠɑɖɞɔɎəɚɝɞɨ ɜɑəɞɏɑəɚɩəɐɚɎɌɝɖɟɗɫɜəɧɡ 

ɝɛɚɝɚɍɚɎ ɗɑɣɑəɔɫ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɚɝɞɌɑɞɝɫ 

əɔɓɖɚɕ, ɛɜɔɎɚɐɫ ɖ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ 

ɛɚɎɞɚɜəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ. Ȼɚ ɐɌəəɧɘ Gaita F. 

et al, ɣɑɜɑɓ ɐɑɝɫɞɨ ɗɑɞ ɛɚɝɗɑ ɚɐəɚɖɜɌɞəɚɕ ȶȴȷȮ 

ɚɞɝɟɞɝɞɎɔɑ ɜɑɢɔɐɔɎɚɎ ɀȻ ɚɞɘɑɣɌɑɞɝɫ ɞɚɗɨɖɚ Ɏ 

39% ɝɗɟɣɌɑɎ ɛɜɔ ɛɌɜɚɖɝɔɓɘɌɗɨəɚɕ ɔ Ɏ 25% ɝɗɟ-

ɣɌɑɎ ɛɜɔ ɛɑɜɝɔɝɞɔɜɟɪɥɑɕ ɠɚɜɘɑ ɀȻ. Ȼɜɔ Ɏɧ-

ɛɚɗəɑəɔɔ ɛɚɎɞɚɜəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɐɑɝɫɞɔɗɑɞ-

əɫɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɐɚɝɞɔɏɌɑɞ 61% ɔ 44% ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ [5].   

Ⱥɐəɔɘ ɔɓ ɠɌɖɞɚɜɚɎ, ɌɝɝɚɢɔɔɜɚɎɌəəɧɘ ɝ 

ɜɑɓɟɗɨɞɌɞɌɘɔ ɖɌɞɑɞɑɜəɚɕ ɔɓɚɗɫɢɔɔ ɗɑɏɚɣəɧɡ 

Ɏɑə (ȷȮ), ɫɎɗɫɑɞɝɫ ɎɌɜɔɌɍɑɗɨəɚɝɞɨ ɔɡ ɐɔɝɞɌɗɨ-

əɚɕ ɌəɌɞɚɘɔɔ. ȮɧɫɎɗɑəɚ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ əɑ-
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ɞɔɛɔɣəɚɕ ɌəɌɞɚɘɔɑɕ ȷȮ ɣɌɝɞɚɞɌ ɜɑɢɔɐɔɎɔɜɚ-

ɎɌəɔɫ ɀȻ ɛɚɝɗɑ ȶȴȷȮ ɘɚɒɑɞ ɍɧɞɨ Ɏɧɤɑ, ɣɑɘ ɟ 

ɍɚɗɨəɧɡ ɝ ɞɔɛɔɣəɧɘ ɛɌɞɞɑɜəɚɘ ɎɛɌɐɑəɔɫ ȷȮ Ɏ 

ɗɑɎɚɑ ɛɜɑɐɝɑɜɐɔɑ (ȷȻ) [6]. Ƚɜɑɐɔ əɑɞɔɛɔɣəɧɡ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɎɌɜɔɌəɞɚɎ əɌɗɔɣɔɑ ɖɚɗɗɑɖɞɚɜɌ 

ȷȮ ɌɝɝɚɢɔɔɜɚɎɌəɚ ɝ ɍɚɗɑɑ əɔɓɖɚɕ ɣɌɝɞɚɞɚɕ ɜɑ-

ɢɔɐɔɎɔɜɚɎɌəɔɫ ɀȻ ɛɚɝɗɑ ȶȴȷȮ [7 - 10].  

Ȼɚ ɘəɑəɔɪ ɜɌɓɗɔɣəɧɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ, 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɔɓɟɣɑəɔɑ ɎɌɜɔɌɢɔɚəəɚɕ 

ɌəɌɞɚɘɔɔ ɗɑɏɚɣəɧɡ Ɏɑə ɛɚ ɐɌəəɧɘ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) ɫɎ-

ɗɫɑɞɝɫ ɜɌɢɔɚəɌɗɨəɧɘ ɛɚɐɡɚɐɚɘ [2, 11 - 18]. ȹɑ-

ɝɘɚɞɜɫ əɌ ɩɞɚ, ɜɌəɑɑ ɜɌɓɜɌɍɚɞɌəəɧɑ ɖɗɌɝɝɔɠɔ-

ɖɌɢɔɔ ɎɛɌɐɑəɔɫ ɗɑɏɚɣəɧɡ Ɏɑə  Ɏ ɗɑɎɚɑ ɛɜɑɐɝɑɜ-

ɐɔɑ, ɞɜɟɐəɚ ɛɜɔɘɑəɔɘɧ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔ-

ɖɑ ɔ əɑ ɎɝɑɏɐɌ ɟɣɔɞɧɎɌɪɞ ɜɑɐɖɔɑ ɌəɌɞɚɘɔɣɑ-

ɝɖɔɑ ɎɌɜɔɌəɞɧ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȶɗɌɝɝɔɠɔɢɔɜɚɎɌɞɨ ɎɌɜɔɌəɞɧ ɐɔɝɞɌɗɨəɚɕ 

ɌəɌɞɚɘɔɔ ɗɑɏɚɣəɧɡ Ɏɑə ɟ ɍɚɗɨəɧɡ ɝ ɠɔɍɜɔɗɗɫ-

ɢɔɑɕ ɛɜɑɐɝɑɜɐɔɕ ɛɚ ɐɌəəɧɘ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 167 ɛɌɢɔɑəɞɚɎ 

Ɏ ɎɚɓɜɌɝɞɑ 18-79 ɗɑɞ, ɖɚɞɚɜɧɘ ɎɧɛɚɗəɑəɌ ȸȽȶȾ 

ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ (ȷȻ) ɔ ɗɬɏɚɣəɧɡ Ɏɑə (ȷȮ) ɐɗɫ 

ɚɢɑəɖɔ ɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɛɑɜɑɐ 

Ɏɧɛɚɗəɑəɔɑɘ ɖɌɞɑɞɑɜəɚɕ ɔɓɚɗɫɢɔɔ ɗɑɏɚɣəɧɡ 

Ɏɑə (ȶȴȷȮ). ȸɑɐɔɌəɌ (Me) ɎɚɓɜɌɝɞɌ ɝɚɝɞɌɎɔɗɌ 

60 ɗɑɞ, ɔəɞɑɜɖɎɌɜɞɔɗɨəɧɕ ɜɌɓɘɌɡ (IQR) ð 54 -65 

ɗɑɞ. ȻɌɢɔɑəɞɚɎ ɘɟɒɝɖɚɏɚ ɛɚɗɌ ɍɧɗɚ 87 ɣɑɗɚɎɑɖ 

(52,1%), ɒɑəɝɖɚɏɚ ð 80 (47,9%). ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ 

ɛɌɢɔɑəɞɚɎ ɛɜɔɎɑɐɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

ȶɜɔɞɑɜɔɔ Ɏɖɗɪɣɑəɔɫ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ: 

əɌɗɔɣɔɑ ɛɌɜɚɖɝɔɓɘɌɗɨəɚɕ ɔɗɔ ɛɑɜɝɔɝɞɔɜɟɪɥɑɕ 

ɠɚɜɘɧ ɀȻ, Ɏ ɝɗɟɣɌɑ ɛɚɐɏɚɞɚɎɖɔ ɛɌɢɔɑəɞɌ ɖ ɖɌ-

ɞɑɞɑɜəɚɕ ɔɓɚɗɫɢɔɔ ȷȮ.  

ȶɜɔɞɑɜɔɔ ɔɝɖɗɪɣɑəɔɫ ɔɓ ɔɝɝɗɑɐɚɎɌəɔɫ: 

ɛɚɝɞɚɫəəɌɫ ɠɚɜɘɌ ɀȻ, ɠɜɌɖɢɔɫ ɎɧɍɜɚɝɌ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ ɘɑəɑɑ 50%, ɞɫɒɑɗɌɫ ɩɖɝɞɜɌɖɌɜ-

ɐɔɌɗɨəɌɫ ɛɌɞɚɗɚɏɔɫ, ɞɜɚɘɍɚɓ ɛɚɗɚɝɞɑɕ ɝɑɜɐɢɌ, 

Ɏɜɚɒɐɑəəɧɑ ɔ ɛɜɔɚɍɜɑɞɑəəɧɑ ɛɚɜɚɖɔ ɝɑɜɐɢɌ, 

ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ, ɜɌəɑɑ ɛɑɜɑəɑɝɑəəɧɑ ɚɛɑɜɌ-

ɢɔɔ əɌ ɚɞɖɜɧɞɚɘ ɝɑɜɐɢɑ, əɌɗɔɣɔɑ ɛɜɚɞɔɎɚɛɚɖɌ-

ɓɌəɔɕ ɖ ɎɎɑɐɑəɔɪ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɡ 

ɝɜɑɐɝɞɎ.  

ȴɝɝɗɑɐɟɑɘɧɑ ɛɌɜɌɘɑɞɜɧ. 

Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ (n=167) ɚɢɑəɑəɧ ɜɌɓɘɑɜɧ 

ȷȮ ɔ ȷȻ ɛɚ ɐɌəəɧɘ ȸȽȶȾ, Ɍ ɞɌɖɒɑ ɎɌɜɔɌəɞɧ 

ɔɡ ɎɛɌɐɑəɔɫ Ɏ ȷȻ. Ȼɜɔ ɚɛɔɝɌəɔɔ ɖɗɔəɔɣɑɝɖɚɕ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɌɢɔɑəɞɚɎ Ɏ 146  ɝɗɟɣɌɫɡ 

(87,4%) ɟɣɞɑəɌ ɠɚɜɘɌ ɀȻ, əɌɗɔɣɔɑ ɌɜɞɑɜɔɌɗɨ-

əɚɕ ɏɔɛɑɜɞɚəɔɔ (Ȭȯ), ɝɌɡɌɜəɚɏɚ ɐɔɌɍɑɞɌ (ȽȰ) ɔ 

ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ (ȷȯ). ȿ 21 ɛɌɢɔɑəɞɌ 

(12,6%) ɐɌəəɧɕ ɌəɌɗɔɓ əɑ Ɏɧɛɚɗəɑə Ɏ ɝɎɫɓɔ ɝ 

ɚɞɝɟɞɝɞɎɔɑɘ ɟɞɚɣəɑəəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɐɌəəɧɡ, 

Ɍ ɞɌɖɒɑ ɔəɠɚɜɘɌɢɔɔ, ɛɚɓɎɚɗɫɪɥɑɕ ɜɌɓɐɑɗɔɞɨ 

ɛɌɢɔɑəɞɚɎ əɌ ɏɜɟɛɛɧ ɝ ɛɌɜɚɖɝɔɓɘɌɗɨəɚɕ ɔ ɛɑɜ-

ɝɔɝɞɔɜɟɪɥɑɕ ɠɚɜɘɌɘɔ ɀȻ (ɞɌɍɗ. ʈ1). 

Ȼɜɚɞɚɖɚɗ Ɏɧɛɚɗəɑəɔɫ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. 

Ȯɝɑ ɛɌɢɔɑəɞɧ ɛɚɐɛɔɝɧɎɌɗɔ ɔəɠɚɜɘɔɜɚ-

ɎɌəəɚɑ ɝɚɏɗɌɝɔɑ əɌ ɛɜɚɎɑɐɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȽȶȾ) ɎɧɛɚɗəɫɗɌɝɨ əɌ  256-ɝɜɑɓɚɎɚɘ ɔ 64-

ɝɜɑɓɚɎɚɘ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɌɡ (Philips 

Brilliance iCT/Philips Brilliance 64, ȯɑɜɘɌəɔɫ). 

ȽɖɌəɔɜɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɛɜɔ ɓɌɐɑɜɒɖɑ ɛɌ-

ɢɔɑəɞɚɘ ɐɧɡɌəɔɫ əɌ Ɏɐɚɡɑ. ȺɍɗɌɝɞɨ ɝɖɌəɔɜɚ-

ɎɌəɔɫ ð ɚɞ ɍɔɠɟɜɖɌɢɔɔ ɞɜɌɡɑɔ ɐɚ Ɏɑɜɡɟɤɖɔ 

ɝɑɜɐɢɌ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɝɔəɡɜɚəɔ-

ɓɔɜɚɎɌəɚ ɝ ɜɑɏɔɝɞɜɌɢɔɑɕ ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɘ-

ɘɧ, ɝɖɌəɔɜɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ əɌ 40% ɠɌɓɑ 

ɔəɞɑɜɎɌɗɌ RR. ȴɝɛɚɗɨɓɚɎɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɛɌ-

ɜɌɘɑɞɜɧ ɝɖɌəɔɜɚɎɌəɔɫ: ɖɚɗɗɔɘɌɢɔɫ 

2ɡ128x0,625 ɘɘ /64ɡ0,625, əɌɛɜɫɒɑəɔɑ əɌ 

ɞɜɟɍɖɑ 100 ɖȮ, ɩɖɝɛɚɓɔɢɔɫ 150 ɘȬɝ. ȴɝɝɗɑɐɚɎɌ-

əɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ 

ɎɎɑɐɑəɔɑɘ 80 ɘɗ əɑɔɚəəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ (ȿɗɨɞɜɌɎɔɝɞ-370, Bayer, ȯɑɜɘɌ-

əɔɫ/ȵɚɘɑɜɚə-400, Bracco, ȴɞɌɗɔɫ) ɝɚ ɝɖɚɜɚ-

ɝɞɨɪ 4-5 ɘɗ/ɝ, ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɎɎɑɐɑəɔɑɘ 50 ɘɗ 

ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɝɞɎɚɜɌ. ȳɌɛɟɝɖ ɝɖɌəɔɜɚɎɌ-

əɔɫ ɚɝɟɥɑɝɞɎɗɫɗɝɫ ɛɚ ɞɜɔɏɏɑɜɟ ɍɚɗɪɝɌ, ɛɚɜɚɏ 

ɛɗɚɞəɚɝɞɔ əɌ Ɏɚɝɡɚɐɫɥɑɕ Ɍɚɜɞɑ 110 ɑɐ. ȹ, ɛɚ-

ɝɗɑɛɚɜɚɏɚɎɌɫ ɓɌɐɑɜɒɖɌ ɘɔəɔɘɌɗɨəɌɫ. 

Ȼɜɚɞɚɖɚɗ ɌəɌɗɔɓɌ ɐɌəəɧɡ ɘɟɗɨɞɔɝɛɔɜɌɗɨ-

əɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. 

ȻɚɝɞɛɜɚɢɑɝɝɚɜəɌɫ ɚɍɜɌɍɚɞɖɌ ɔɓɚɍɜɌɒɑ-

əɔɕ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 1,0 ɘɘ ɔ ɔəɞɑɜɎɌɗɚɘ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɔ 0,6 ɘɘ ɛɜɚɎɚɐɔɗɌɝɨ əɌ ɜɌɍɚɣɑɕ 

ɝɞɌəɢɔɔ Brilliance Workspace Portal, ȯɑɜɘɌəɔɫ. 

Ȼɜɔɘɑəɫɗɔɝɨ ɘɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ 

Ɏ ɌɖɝɔɌɗɨəɚɕ, ɖɚɜɚəɌɗɨəɚɕ, ɝɌɏɔɞɞɌɗɨəɚɕ, ɖɚ-

ɝɧɡ ɛɜɚɑɖɢɔɫɡ. Ȯɧɛɚɗəɫɗɔɝɨ 3D-

ɜɑɖɚəɝɞɜɟɖɢɔɔ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɎɌɜɔɌəɞɚɎ ɗɑɏɚɣəɧɡ Ɏɑə (ȷȮ). ȿɝɞɨɫ ȷȮ ɚɛɜɑɐɑ-

ɗɫɗɔɝɨ ɎɔɓɟɌɗɨəɚ əɌ 2D-ɔɓɚɍɜɌɒɑəɔɫɡ. ȴɓɘɑɜɑ-

əɔɫ ɐɔɌɘɑɞɜɌ ɟɝɞɨɑɎ ȷȮ ɛɜɚɎɚɐɔɗɔ ɛɑɜɛɑəɐɔ-

ɖɟɗɫɜəɚ ɟɝɞɨɪ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɔ Ɏɐɚɗɨ ɚɝɔ ȷȮ. Ȼɜɔ ɐɗɔəɑ ɝɞɎɚɗɌ ȷȮ, əɑ ɛɜɑ-

ɎɧɤɌɪɥɑɕ ɓəɌɣɑəɔɑ ɘɑɐɔɌəɧ, ɛɚɝɗɑɐəɔɑ ɝɣɔ-

ɞɌɗɔ çɖɚɜɚɞɖɔɘɔè. ȱɝɗɔ ɐɗɔəɌ ɝɞɎɚɗɌ ȷȮ ɛɜɑ-

ɎɧɤɌɗɌ ɓəɌɣɑəɔɑ ɘɑɐɔɌəɧ ɐɌəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ, 

ɞɚ ɐɌəəɧɑ ɝɞɎɚɗɧ ȷȮ ɛɜɔ ɌəɌɗɔɓɑ ɜɌɝɢɑəɔɎɌ-

ɗɔɝɨ ɖɌɖ çɐɗɔəəɧɑè. 

Ȼɜɔ ɚɛɔɝɌəɔɔ ɎɌɜɔɌəɞɚɎ ɎɛɌɐɑəɔɫ ɗɑɏɚɣ-

əɧɡ Ɏɑə (ȷȮ) Ɏ ɗɑɎɚɑ ɛɜɑɐɝɑɜɐɔɑ (ȷȻ) ɟɣɔɞɧɎɌ-

ɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɛɜɔɓəɌɖɔ:   

1.  ȶɚɗɔɣɑɝɞɎɚ ɜɌɓɐɑɗɨəɧɡ ɔɛɝɔɗɌɞɑɜɌɗɨ-

əɧɡ ɟɝɞɨɑɎ ȷȮ; 

2.  Ƚɗɔɫəɔɑ ɔɛɝɔɗɌɞɑɜɌɗɨəɧɡ ȷȮ Ɏ ɚɐɔə 

ɝɞɎɚɗ ɐɚ ɎɛɌɐɑəɔɫ Ɏ ȷȻ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɖɚɗ-

ɗɑɖɞɚɜɌ ȷȮ; 

3.  ȹɌɗɔɣɔɑ ɍɚɗɑɑ ɣɑɞɧɜɑɡ ɜɌɓɐɑɗɨəɧɡ 

ɟɝɞɨɑɎ ȷȮ, ɎɛɌɐɌɪɥɔɡ Ɏ ȷȻ. 

4.  Ƚɗɔɫəɔɑ ɖɚəɞɜɗɌɞɑɜɌɗɨəɧɡ ȷȮ Ɏ ɚɐɔə 

ɝɞɎɚɗ ɐɚ ɎɛɌɐɑəɔɫ Ɏ ȷȻ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɖɚɗ-

ɗɑɖɞɚɜɌ ȷȮ; 
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5.  ȽɚɣɑɞɌəɔɑ ɛɜɔɓəɌɖɚɎ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɛɜɔɓəɌɖɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

Ɏɔɐɑ Min ð Max (Me, IQR), ɏɐɑ ȸɑ ð ɘɑɐɔɌəɌ, Ɍ 

IQR (25%Q -75%Q) ð ɔəɞɑɜɖɎɌɜɞɔɗɨəɧɕ ɜɌɓɘɌɡ. 

Ȼɜɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɜɌɝɣɑɞɌɡ ɛɜɔɘɑəɫɗɔɝɨ əɑ-

ɛɌɜɌɘɑɞɜɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ. ȼɌɝɣɑɞ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɜɌɓɗɔɣɔɔ↑ əɑɛɜɑɜɧɎəɧɡ ɛɜɔ-

ɓəɌɖɚɎ ɛɜɚɎɚɐɔɗɝɫ ɛɚ ɘɑɞɚɐɟ ȸɌəəɌ-ȿɔɞəɔ. Ȱɗɫ 

ɛɜɚɎɑɜɖɔ ɏɔɛɚɞɑɓ ɚ əɑɓɌɎɔɝɔɘɚɝɞɔ əɚɘɔəɌɗɨ-

əɧɡ ɛɜɔɓəɌɖɚɎ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɞɌɍɗɔɢɧ ɝɚɛɜɫ-

ɒɑəəɚɝɞɔ ɝ ɚɢɑəɖɚɕ ɖɜɔɞɑɜɔɫ Ɂɔ-ɖɎɌɐɜɌɞ Ȼɔɜ-

ɝɚəɌ (Ȗ2). Ȱɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɔɗɧ ɝɎɫɓɔ ɘɑɒɐɟ 

əɚɘɔəɌɗɨəɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɖɚ-

ɩɠɠɔɢɔɑəɞ Cramer's V. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɘəɚ-

ɒɑɝɞɎɑəəɧɡ ɝɜɌɎəɑəɔɕ ɛɜɔɘɑəɫɗɝɫ əɑɛɌɜɌɘɑɞ-

ɜɔɣɑɝɖɔɕ ɐɔɝɛɑɜɝɔɚəəɧɕ ɌəɌɗɔɓ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɖɜɔɞɑɜɔɫ ȶɜɌɝɖɑɗɌ-ȿɚɗɗɔɝɌ (ɐɌɗɑɑ 

Kruskal -Wallis test). Ȼɜɔ ɛɜɚɎɑɜɖɑ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔɡ ɏɔɛɚɞɑɓ ɛɜɔəɔɘɌɗɝɫ 5% ɟɜɚɎɑəɨ ɓəɌɣɔɘɚ-

ɝɞɔ. ȹɟɗɑɎɌɫ ɏɔɛɚɞɑɓɌ ɚɍ ɚɞɝɟɞɝɞɎɔɔ ɜɌɓɗɔɣɔɕ 

ɚɞɖɗɚəɫɗɌɝɨ, ɑɝɗɔ Ɏɑɜɚɫɞəɚɝɞɨ ɚɤɔɍɚɣəɚ ɑɑ ɚɞ- 

ȾɌɍɗɔɢɌ ʈ1.     ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ. 

ʇʘʨʘʤʝʪʨʳ n % 

ʄʘʩʩʘ ʪʝʣʘ  

ɼʝʬʠʮʠʪ ʤʘʩʩʳ ʪʝʣʘ 1 0,6 

ʅʦʨʤʘʣʴʥʘʷ ʤʘʩʩʘ ʪʝʣʘ 22 13,2 

ʀʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ 64 38,3 

ʆʞʠʨʝʥʠʝ 80 47,9 

ʌʦʨʤʘ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ  

ʇʘʨʦʢʩʠʟʤʘʣʴʥʘʷ  107 64,1 

ʇʝʨʩʠʩʪʠʨʫʶʱʘʷ  39 23,3 

ʈʘʟʜʝʣʝʥʠʝ ʥʘ ʧʘʨʦʢʩʠʟʤʘʣʴʥʫʶ ʠ ʧʝʨʩʠʩʪʠʨʫʶʱʫʶ ʬʦʨʤʳ ʥʝ ʧʨʦʚʝʜʝʥʦ 21 12,6 

ʉʦʧʫʪʩʪʚʫʶʱ
ʝ ʟʘʙʦʣʝʚʘʥʠʷ   

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ 107 64,1 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ 15 9,0 

ʍʨʦʥʠʯʝʩʢʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 42 25,1 

ʃʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 5 3,0 
 

   
 

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1.     ȰɔɌɘɑɞɜ ɜɌɓɐɑɗɨəɧɡ ɟɝɞɨɑɎ ɔ ɖɚɗɗɑɖ-

ɞɚɜɚɎ ɗɑɏɚɣəɧɡ Ɏɑə (ȷȮ). 

1 ð ɐɚɍɌɎɚɣəɌɫ ȷȮ; 2 ð ɗɑɎɌɫ Ɏɑɜɡəɫɫ ȷȮ; 3 ð ɗɑɎɌɫ 

əɔɒəɫɫ ȷȮ; 4 ð ɛɜɌɎɌɫ Ɏɑɜɡəɫɫ ȷȮ; 5 ð ɛɜɌɎɌɫ əɔɒ-

əɫɫ ȷȮ; 6 ð ɖɚɗɗɑɖɞɚɜ ȷȮ.  

Fig. 1.    Values of the separate and common pu l-

monary vein (PV) ostia diameters . 

1 ð Accessory PV; 2 ð Left superior PV; 3 ð Left inferior 

PV; 4 ð Right superior PV; 5 ð Right inferior PV; 6 ð 

Common PV ostium.  

ȼɔɝ. 2.      ȰɔɌɏɜɌɘɘɌ. 

ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɐɗɔəəɧɡ ɔ ɖɚɜɚɞɖɔɡ ɝɞɎɚɗɚɎ 

ɖɚɗɗɑɖɞɚɜɚɎ ɗɑɏɚɣəɧɡ (ȷȮ) (n=43). 

ȻɜɔɘɑɣɌəɔɑ: 

1 ð ɖɚɜɚɞɖɔɕ ɝɞɎɚɗ ȷȮ (ɐɗɔəɌ ɘɑəɑɑ 16 ɘɘ); 

2 ð ɐɗɔəəɧɕ ɝɞɎɚɗ ȷȮ (ɐɗɔəɌ = ɔɗɔ > 16 ɘɘ). 

Fig. 2.     Diagram.  

The prevalence of long and short trunks of the pulm o-

nary veins (PV) with common ostium.  

1 ð short PV trunk (length < 16 mm);  

2 ð long PV trunk (length = or > 16 mm).  
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ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4)  

ȼɔɝ. 3.     3D-ɘɚɐɑɗɨ. 

ȾɔɛɔɣəɌɫ ɌəɌɞɚɘɔɫ (ȮɌɜɔɌəɞ 1): ɚɞɘɑɣɌɑɞɝɫ əɌɗɔɣɔɑ ɣɑɞɧ-

ɜɑɡ ɜɌɓɐɑɗɨəɧɡ ɟɝɞɨɑɎ ɗɑɏɚɣəɧɡ Ɏɑə (ȷȮ) (n=88; 52,7%). 1 ð 

ȷɑɎɌɫ Ɏɑɜɡəɫɫ ȷȮ; 2 ð ɗɑɎɌɫ əɔɒəɫɫ ȷȮ; 3 ð ɛɜɌɎɌɫ əɔɒəɫɫ 

ȷȮ; 4 ð ɛɜɌɎɌɫ Ɏɑɜɡəɫɫ ȷȮ; 5 ð ɓɌɐəɫɫ ɝɞɑəɖɌ ɗɑɎɚɏɚ ɛɜɑɐ-

ɝɑɜɐɔɫ. Ȯɔɐ ɝɓɌɐɔ. Ȼɟəɖɞɔɜəɚɕ ɗɔəɔɑɕ ɚɍɚɓəɌɣɑəɧ ɟɝɞɨɫ 

ȷȮ. 

Fig. 3.  3D-model . 

Normal anatomy (Type 1) (n=88; 52.7%): four indepen dent 

pulmonary veins with four separate ostia.1 ð Left superior 

pulmonary vein (PV); 2 ð Left inferior PV; 3 ð Right inferior PV; 

4 ð Right superior PV; 5 ð Left atrium posteri or wall. Posterior 

view. The dotted lines indicate the PV ostia.  

ȼɔɝ. 4.     3D-ɘɚɐɑɗɨ. 

ȼɌɝɝɧɛəɚɕ ɞɔɛ (ȮɌɜɔɌəɞ 2): əɌɗɔɣɔɑ ɞɜɑɡ ɔɗɔ ɍɚɗɑɑ ɜɌɓ-

ɐɑɗɨəɧɡ ɔɛɝɔɗɌɞɑɜɌɗɨəɧɡ ɟɝɞɨɑɎ ɗɑɏɚɣəɧɡ Ɏɑə (ȷȮ). Ȯ ɐɌə-

əɚɘ ɝɗɟɣɌɑ ɚɞɘɑɣɌɑɞɝɫ ɎɛɌɐɑəɔɑ ɛɜɌɎɧɡ ȷȮ Ɏ ɗɑɎɚɑ ɛɜɑɐ-

ɝɑɜɐɔɑ (ȷȻ) ɣɑɞɧɜɨɘɫ ɜɌɓɐɑɗɨəɧɘɔ ɟɝɞɨɫɘɔ (n=36; 21,5%). 1 

ð ȷɑɎɌɫ Ɏɑɜɡəɫɫ ȷȮ; 2 ð ɗɑɎɌɫ əɔɒəɫɫ ȷȮ; 3, 5 ð ɐɚɍɌɎɚɣəɧɑ 

ȷȮ ɝɛɜɌɎɌ; 4 ð ɛɜɌɎɌɫ əɔɒəɫɫ ȷȮ; 6 ð ɛɜɌɎɌɫ Ɏɑɜɡəɫɫ ȷȮ; 7 

ð ɟɤɖɚ ȷȻ. Ȯɔɐ ɝɛɜɌɎɌ. Ȼɟəɖɞɔɜəɚɕ ɗɔəɔɑɕ ɚɍɚɓəɌɣɑəɧ 

ɟɝɞɨɫ ȷȮ ɝɛɜɌɎɌ. 

Fig. 4.  3D-model . 

Dichotomous pattern (Type 2): three or more independent ips i-

lateral pulmonary vein (PV) ostia. Right PVs have four ind e-

pendent ostia in this case (n=36; 21.5%). 1 ð Left superior PV; 

2 ð Left inferior PV; 3, 5 ð  right accessory PVs; 4 ð Right inf e-

rior PV;  6 ð Right superior PV; 7 ð Left atrial appendage; Right 

lateral view. The dotted lines indicate the right PV ostia.  

 

ȼɔɝ. 5 (Fig. 5) 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 5.     3D-ɘɚɐɑɗɨ. 

ȶɚɗɗɑɖɞɚɜ ɗɑɏɚɣəɧɡ Ɏɑə (ȷȮ) ɝɗɑɎɌ (ȮɌɜɔɌəɞ 3): ɗɑɎɌɫ Ɏɑɜɡ-

əɫɫ ɔ əɔɒəɫɫ ȷȮ ɝɗɔɎɌɪɞɝɫ Ɏ ɚɐɔə ɝɞɎɚɗ ɐɚ ɎɛɌɐɑəɔɫ Ɏ 

ɗɑɎɚɑ ɛɜɑɐɝɑɜɐɔɑ (ȷȻ), (n=31; 18,6%). 1 ð ȷɑɎɌɫ Ɏɑɜɡəɫɫ ȷȮ; 

2 ð ɗɑɎɌɫ əɔɒəɫɫ ȷȮ; 3 ð ɝɞɎɚɗ ɗɑɎɧɡ ȷȮ; 4 ð ɛɜɌɎɌɫ əɔɒ-

əɫɫ ȷȮ; 5 ð ɛɜɌɎɌɫ Ɏɑɜɡəɫɫ ȷȮ.Ȯɔɐ ɝɓɌɐɔ ɝɗɑɎɌ. Ȼɟəɖɞɔɜ-

əɚɕ ɗɔəɔɑɕ ɚɍɚɓəɌɣɑəɚ ɟɝɞɨɑ ɖɚɗɗɑɖɞɚɜɌ ȷȮ.  

Fig. 5.  3D-model.  

Left common pulmonary vein (PV) ostium (Type 3): co alescence 

of the left superior and left inf erior PVs prox imal to the left 

atrium (n=31; 18.6%). 1 ð Left superior PV; 2 ð Left inferior PV; 

3 ð Left PV trunk; 4 ð Right inferior PV; 5 ð Right superior 

PV.Left posterior oblique view.  The dotted lines indicate the 

common PV ostium  

ȼɔɝ. 6.     3D-ɘɚɐɑɗɨ. 

ȽɘɑɤɌəəɧɕ ɞɔɛ (ȮɌɜɔɌəɞ 4): ɝɚɣɑɞɌəɔɑ ɖɚɗɗɑɖɞɚɜɌ ɗɑɏɚɣ-

əɧɡ Ɏɑə (ȷȮ) ɝ ɜɌɝɝɧɛəɧɘ ɞɔɛɚɘ ɝɞɜɚɑəɔɫ (n=10; 6%). Ȯ 

ɐɌəəɚɘ ɝɗɟɣɌɑ ɚɞɘɑɣɌɑɞɝɫ əɌɗɔɣɔɑ ɖɚɗɗɑɖɞɚɜɌ ȷȮ ɝɗɑɎɌ ɔ 

ɜɌɝɝɧɛəɚɏɚ ɞɔɛɌ ɝɛɜɌɎɌ.1 ð ȿɤɖɚ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ; 2 ð 

ɗɑɎɌɫ Ɏɑɜɡəɫɫ ȷȮ; 3 ð ɗɑɎɌɫ əɔɒəɫɫ ȷȮ; 4 ð ɛɜɌɎɌɫ əɔɒəɫɫ 

ȷȮ; 5 ð ɐɚɍɌɎɚɣəɌɫ ɛɜɌɎɌɫ ȷȮ; 6 ð ɛɜɌɎɌɫ Ɏɑɜɡəɫɫ ȷȮ; 7 ð 

ɝɞɎɚɗ ȷȮ ɝɗɑɎɌ. Ȯɔɐ ɝɓɌɐɔ. Ȼɟəɖɞɔɜəɚɕ ɗɔəɔɑɕ ɚɍɚɓəɌɣɑəɧ 

ɟɝɞɨɫ ȷȮ. 

Fig. 6.  3D-model . 

Combined pattern (Type 4): common pulmonary vein (PV) ost i-

um and dichotomous pattern combin ation (n=10; 6%). Thera 

are a common left PV ostium and right dichotomous pattern in 

this case.1 ð Left atrial appendage; 2 ð Left superior PV; 3 ð 

Left inferior PV; 4 ð Right inferior PV; 5 ð Right accessory PV; 6 

ð Right superior PV; 7 ð Left PV trunk.Po sterior view. The do t-

ted lines indicate the PV ostia.  
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ȼɔɝ. 7 (Fig. 7) 

 

ȼɔɝ. 8 (Fig. 8)  

ȼɔɝ. 7.     3D-ɘɚɐɑɗɨ. 

ȶɚɗɗɑɖɞɚɜ ɖɚəɞɜɗɌɞɑɜɌɗɨəɧɡ ɗɑɏɚɣəɧɡ Ɏɑə (ȷȮ) (ȮɌɜɔɌəɞ 5): 

ɝɗɔɫəɔɑ ɖɚəɞɜɗɌɞɑɜɌɗɨəɧɡ ȷȮ Ɏ ɚɐɔə ɝɞɎɚɗ ɐɚ ɎɛɌɐɑəɔɫ Ɏ 

ɗɑɎɚɑ ɛɜɑɐɝɑɜɐɔɑ (ȷȻ) (n=1; 0,6%). 1 ð ȷɑɎɌɫ Ɏɑɜɡəɫɫ ȷȮ; 2 ð 

ɗɑɎɌɫ əɔɒəɫɫ ȷȮ; 3 ð ɚɍɥɔɕ ɝɞɎɚɗ ɖɚəɞɜɗɌɞɑɜɌɗɨəɧɡ ȷȮ; 4 

ð ɛɜɌɎɌɫ əɔɒəɫɫ ɗɑɏɚɣəɌɫ ɎɑəɌ; 5 ð ɛɜɌɎɌɫ Ɏɑɜɡəɫɫ ȷȮ; 6 ð 

ɖɜɧɤɌ ȷȻ; 7 ð ɟɤɖɚ ȷȻ. Ȯɔɐ ɝɓɌɐɔ ɝɛɜɌɎɌ. Ȼɟəɖɞɔɜəɚɕ 

ɗɔəɔɑɕ ɚɍɚɓəɌɣɑəɚ ɚɍɥɑɑ ɟɝɞɨɑ əɔɒəɔɡ ɛɜɌɎɚɕ ɔ ɗɑɎɚɕ ȷȮ. 

Fig. 7.  3D-model . 

Contralateral  pulmona ry  vein  (PV) common  ostium  (Type 5): 

coalescence  of the  right  and  left  inferior  PVs proximal  to  the  

left atrium (LA) (n=1; 0.6%). 1 ð Left superior PV; 2 ð Left inf e-

rior PV; 3 ð Contralateral PV common trunk; 4 ð Right inferior 

PV; 5 ð Right superior PV; 6  ð LA roof; 7 ð LA appendage. Right 

posterior oblique view.  The dotted lines indicate the right and 

left common PV ostium.  

ȼɔɝ. 8.     3D-ɘɚɐɑɗɨ. 

ȶɚɗɗɑɖɞɚɜ ɗɑɏɚɣəɧɡ Ɏɑə (ȷȮ) ɝɛɜɌɎɌ (ȮɌɜɔɌəɞ 6):ɛɜɌɎɧɑ ȷȮ 

ɝɗɔɎɌɪɞɝɫ ɝ ɚɍɥɔɕ ɝɞɎɚɗ ɐɚ ɎɛɌɐɑəɔɫ Ɏ ɗɑɎɚɑ ɛɜɑɐɝɑɜɐɔɑ 

(ȷȻ) (n=1; 0,6%). 1 ð ȿɤɖɚ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ; 2 ð ɗɑɎɌɫ 

əɔɒəɫɫ ȷȮ; 3 ð ɛɜɌɎɌɫ əɔɒəɫɫ ȷȮ; 4 ð ɐɚɍɌɎɚɣəɌɫ ɛɜɌɎɌɫ 

ȷȮ; 5 ð ɛɜɌɎɌɫ Ɏɑɜɡəɫɫ ȷȮ; 6 ð ɗɑɎɌɫ Ɏɑɜɡəɫɫ ȷȮ. Ȯɔɐ ɝɓɌɐɔ 

ɝɗɑɎɌ. Ȼɟəɖɞɔɜəɚɕ ɗɔəɔɑɕ ɚɍɚɓəɌɣɑəɚ ɟɝɞɨɑ ɖɚɗɗɑɖɞɚɜɌ ȷȮ 

ɝɛɜɌɎɌ. 

Fig. 8.  3D-model . 

Right common pulmonary vein (PV) ostium: coalescence of the 

right PVs proximal to the left atrium (LA) (Type 6): (n=1; 0.6%) .  

1 ð LA appendage; 2 ðLeft inferior PV; 3 ð Right inferior PV; 4 ð 

Right accessory PV; 5 ð Right superior PV; 6 ð Left superior PV.  

Left posterior oblique view.  The dotted lines indicate the co m-

mon ostium of the right PVs.  

 

ȼɔɝ. 9 (Fig. 9) 

ȼɔɝ. 9.      ȰɔɌɏɜɌɘɘɌ. 

ȮɌɜɔɌəɞɧ ɐɔɝɞɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ɗɑɏɚɣəɧɡ (ȷȮ): ȮɌɜɔɌəɞ 1 ð ɞɔɛɔɣəɌɫ ɌəɌɞɚɘɔɫ; ȮɌɜɔɌəɞ 2 ð ɜɌɝɝɧɛəɚɕ ɞɔɛ; ȮɌɜɔɌəɞ 3 ð 

ɖɚɗɗɑɖɞɚɜ ɗɑɎɧɡ ȷȮ; ȮɌɜɔɌəɞ 4 ð ɝɘɑɤɌəəɧɕ ɞɔɛ; ȮɌɜɔɌəɞ 5 ð ɖɚɗɗɑɖɞɚɜ ɖɚəɞɜɗɌɞɑɜɌɗɨəɧɡ ȷȮ; ȮɌɜɔɌəɞ 6 ð ɖɚɗɗɑɖɞɚɜ 

ɛɜɌɎɧɡ ȷȮ. 

Fig. 9.   Diagram.  

Anatomical vari ations in pulmonary veins (PV): Type 1 ð Normal anatomy; Type 2 ð Dichotomous type; Type 3 - Left common PV 

ostium; Type 4 ð Combined pattern; Type 5 ð Contralateral PV common ostium; Type 6 ð Right co mmon PV ostium.  
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Ɏɑɜɏəɟɞɨ əɑ ɛɜɑɎɧɤɌɗɌ 5%.  

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɐɌəəɧɡ ȸȽȶȾ ɎɧɫɎɗɑəɌ ɓəɌ-

ɣɔɞɑɗɨəɌɫ ɎɌɜɔɌɍɑɗɨəɚɝɞɨ ɐɔɌɘɑɞɜɚɎ ɟɝɞɨɑɎ 

ɗɬɏɚɣəɧɡ Ɏɑə (ȷȮ) ɛɜɔ ɔɡ ɜɌɓɐɑɗɨəɚɘ ɎɛɌɐɑəɔɔ 

Ɏ ȷȻ. ȰɔɌɘɑɞɜ ɟɝɞɨɫ ɗɑɎɚɕ Ɏɑɜɡəɑɕ ȷȮ ɎɌɜɨɔ-

ɜɚɎɌɗ Ɏ ɐɔɌɛɌɓɚəɑ 11,5-25 (Me=17, IQR: 15,5 -19) 

ɘɘ (n=125). ȰɔɌɘɑɞɜ ɗɑɎɚɕ əɔɒəɑɕ ȷȮ ɝɚɝɞɌɎɔɗ 

9-23 (Me=16, IQR: 14,7 -18) ɘɘ (n=125). ȻɜɌɎɌɫ 

Ɏɑɜɡəɫɫ ȷȮ ɛɜɔəɔɘɌɗɌ ɓəɌɣɑəɔɫ 7,5-23 

(Me=17,5, IQR: 16 -19,5) ɘɘ (n=165). ȻɜɌɎɌɫ 

əɔɒəɫɫ ȷȮ ð 7-22,5 (Me=16, IQR: 14,8 -17,5) ɘɘ 

(n=165). ȮɧɫɎɗɑəɚ, ɣɞɚ ɐɔɌɘɑɞɜ ɟɝɞɨɑɎ ɐɚɍɌ-

Ɏɚɣəɧɡ ȷȮ ɖɚɗɑɍɌɗɝɫ Ɏ ɐɔɌɛɌɓɚəɑ 5-13 (Me=7, 

IQR: 6 -8) ɘɘ (n=56) (ɜɔɝ. 1). 

ȿ 43 ɛɌɢɔɑəɞɚɎ (25,7%)  ɚɞɘɑɣɑəɚ ɚɍɜɌɓɚ-

ɎɌəɔɑ ɖɚɗɗɑɖɞɚɜɌ ȷȮ ɐɚ ɎɛɌɐɑəɔɫ Ɏ ȷȻ. ȰɗɔəɌ 

ɝɞɎɚɗɌ ɖɚɗɗɑɖɞɚɜɌ ȷȮ ɝɚɝɞɌɎɔɗɌ 7-28 (Me=16, 

IQR: 11 -20) ɘɘ. ȶɚɜɚɞɖɔɑ (ɐɗɔəɌ ɘɑəɑɑ 16 ɘɘ) 

ɝɞɎɚɗɧ ɖɚɗɗɑɖɞɚɜɌ ȷȮ ɎɧɫɎɗɑəɧ Ɏ 20 ɔɓ 43 ɝɗɟ-

ɣɌɑɎ (46,5%), ɐɗɔəəɧɑ ð ɟ 23 ɔɓ 43 ɍɚɗɨəɧɡ 

(53,5%) (ɜɔɝ. 2).  

ȮɧɫɎɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɞɔɛɧ ɖɚɗɗɑɖɞɚɜɚɎ 

ȷȮ (n=43): ɖɚɗɗɑɖɞɚɜ ȷȮ ɝɗɑɎɌ (n=41; 95,4%), 

ɖɚɗɗɑɖɞɚɜ ɛɜɌɎɧɡ ȷȮ (n=1; 2,3%), ɖɚɗɗɑɖɞɚɜ 

ɖɚəɞɜɗɌɞɑɜɌɗɨəɧɡ ȷȮ (n=1; 2,3%). ȰɔɌɘɑɞɜ ɖɚɗ-

ɗɑɖɞɚɜɚɎ ȷȮ Ɏɑə ɎɌɜɨɔɜɚɎɌɗ Ɏ ɐɔɌɛɌɓɚəɑ 17,5-

32 (Me=26, IQR: 24 -27) ɘɘ (ɜɔɝ. 1).  

ȮɧɫɎɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɎɌɜɔɌəɞɧ ɎɛɌɐɑəɔɫ 

ȷȮ Ɏ ȷȻ: 

1.  ȾɔɛɔɣəɌɫ ɌəɌɞɚɘɔɫ (ɜɔɝ. 3): əɌɗɔɣɔɑ 

ɣɑɞɧɜɑɡ ɜɌɓɐɑɗɨəɧɡ ɟɝɞɨɑɎ ȷȮ (n=88; 52,7%). 

2.  ȼɌɝɝɧɛəɚɕ ɞɔɛ (ɜɔɝ. 4): əɌɗɔɣɔɑ ɞɜɑɡ ɔ 

ɍɚɗɑɑ ɔɛɝɔɗɌɞɑɜɌɗɨəɧɡ ɟɝɞɨɑɎ ȷȮ (n=36; 21,5%). 

3.  ȶɚɗɗɑɖɞɚɜ ɗɑɎɧɡ ȷȮ (ɜɔɝ. 5): ɗɑɎɌɫ 

Ɏɑɜɡəɫɫ ɔ əɔɒəɫɫ ȷȮ ɝɗɔɎɌɪɞɝɫ Ɏ ɚɐɔə ɝɞɎɚɗ 

ɐɚ ɎɛɌɐɑəɔɫ Ɏ ȷȻ, ɛɜɌɎɧɑ ɗɑɏɚɣəɧɑ Ɏɑəɧ ɎɛɌ-

ɐɌɪɞ Ɏ ȷȻ ɐɎɟɘɫ ɜɌɓɐɑɗɨəɧɘɔ ɟɝɞɨɫɘɔ (n=31; 

18,6%).  

4.  ȽɘɑɤɌəəɧɕ ɞɔɛ (ɜɔɝ. 6): ɝɚɣɑɞɌəɔɑ ɖɚɗ-

ɗɑɖɞɚɜɌ ȷȮ ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ ɔ ɜɌɝɝɧɛəɚɏɚ ɞɔɛɌ 

ɝ ɐɜɟɏɚɕ (n=10; 6%). 

5.  ȶɚɗɗɑɖɞɚɜ ɖɚəɞɜɗɌɞɑɜɌɗɨəɧɡ ȷȮ (ɜɔɝ. 

7): ɝɗɔɫəɔɑ ɖɚəɞɜɗɌɞɑɜɌɗɨəɧɡ ȷȮ Ɏ ɚɐɔə ɝɞɎɚɗ 

ɐɚ ɎɛɌɐɑəɔɫ Ɏ ȷȻ (n=1; 0,6%).  

6.  ȶɚɗɗɑɖɞɚɜ ɛɜɌɎɧɡ ȷȮ (ɜɔɝ. 8) (n=1; 

0,6%): ȻɜɌɎɧɑ ȷȮ ɝɗɔɎɌɪɞɝɫ Ɏ ɚɍɥɔɕ ɝɞɎɚɗ ɐɚ 

ɎɛɌɐɑəɔɫ Ɏ ɗɑɎɚɑ ɛɜɑɐɝɑɜɐɔɑ (ȷȻ).  

ȮɧɫɎɗɑəɚ, ɣɞɚ ɛɜɔ əɌɗɔɣɔɔ ɟ ɛɌɢɔɑəɞɚɎ 

ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ (ɀȻ) ɞɔɛɔɣəɚɑ ɎɛɌɐɑ-

əɔɑ ȷȮ Ɏ ȷȻ (ȮɌɜɔɌəɞ 1) ɎɝɞɜɑɣɌɗɚɝɨ Ɏ 52,7% 

ɝɗɟɣɌɑɎ. ȼɌɝɝɧɛəɚɕ ɞɔɛ (ȮɌɜɔɌəɞ 2) ð ɜɑɒɑ 

(21,5%). Ƚɗɔɫəɔɑ ɗɑɎɧɡ ȷȮ Ɏ ɚɐɔə ɝɞɎɚɗ ɐɚ ɎɛɌ-

ɐɑəɔɫ Ɏ ȷȻ (ȮɌɜɔɌəɞ 3) ɚɍəɌɜɟɒɑəɚ ɟ 18,6% ɚɍ-

ɝɗɑɐɚɎɌəəɧɡ. ȽɚɣɑɞɌəɔɑ ɖɚɗɗɑɖɞɚɜɌ ȷȮ ɝ əɌɗɔ-

ɣɔɑɘ ɜɌɝɝɧɛəɚɏɚ ɞɔɛɌ ɝɚɝɞɌɎɔɗɚ 6%. ȶɚɗɗɑɖɞɚɜ 

ɖɚəɞɜɗɌɞɑɜɌɗɨəɧɡ ȷȮ (ȮɌɜɔɌəɞ 5) ɔ ɖɚɗɗɑɖɞɚɜ 

ȷȮ ɝɛɜɌɎɌ (ȮɌɜɔɌəɞ 6) ɫɎɔɗɔɝɨ əɌɔɍɚɗɑɑ ɜɑɐ-

ɖɔɘɔ ɎɌɜɔɌəɞɌɘɔ ɎɛɌɐɑəɔɫ ȷȮ Ɏ ȷȻ. ȽɟɘɘɌɜ-

əɌɫ ɣɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɩɞɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɛɌɞɞɑɜəɚɎ əɑ ɛɜɑɎɧɝɔɗɌ 1,2% (ɜɔɝ. 9). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȾɔɛɔɣəɌɫ ɌəɌɞɚɘɔɫ ɐɔɝɞɌɗɨəɚɏɚ ɚɞɐɑɗɌ 

ɗɬɏɚɣəɧɡ Ɏɑə (ȷȮ) ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɌəɌɘəɑɝɞɔ-

ɣɑɝɖɔɡ ɟɖɌɓɌəɔɕ əɌ ɠɔɍɜɔɗɗɫɢɔɪ ɛɜɑɐɝɑɜɐɔɕ 

(ɀȻ) ɍɧɗɌ ɐɑɞɌɗɨəɚ ɔɓɟɣɑəɌ Ɏ ɝɑɜɔɔ ɜɌəɑɑ ɛɜɚ-

Ɏɑɐɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ. ȬəɌɗɔɓɔɜɟɫ ɩɞɔ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɀȻ ɛɚ 

ɐɌəəɧɘ Ɍɟɞɚɛɝɔɕ (n=130), Klimek-Piotrowska W. 

et al. Ɏɧɐɑɗɔɗɔ ɞɜɔ ɚɝəɚɎəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɛɌɞɞɑɜəɌ: ɞɔɛɔɣəɌɫ ɌəɌɞɚɘɔɫ, ɗɑɎɧɕ ɚɍɥɔɕ 

ɝɞɎɚɗ ȷȮ ɔ əɌɗɔɣɔɑ ɐɚɍɌɎɚɣəɚɕ ȷȮ ɝɛɜɌɎɌ. ȬɎ-

ɞɚɜɧ ɚɍəɌɜɟɒɔɗɔ, ɣɞɚ ɣɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ 

ɞɔɛɔɣəɚɏɚ ɎɛɌɐɑəɔɫ ȷȮ Ɏ ȷȻ ɝɚɝɞɌɎɗɫɑɞ 71% 

[19]. Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɞɔɛɔɣəɧɕ ɎɌɜɔɌəɞ ɎɛɌɐɑ-

əɔɫ ȷȮ Ɏ ȷȻ ɚɞɘɑɣɌɗɝɫ Ɏ 52,7% ɝɗɟɣɌɑɎ. ȼɌɓɗɔ-

ɣɔɫ Ɏ ɣɌɝɞɚɞɑ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɎɌɜɔɌəɞɚɎ ȷȮ ɛɜɔ ɀȻ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɞɌɖɚɎɧ-

ɘɔ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɐɌəəɚɕ ɞɌɡɔɌɜɔɞɘɔɔ, ɚɍɦ-

ɫɝəɫɑɞ ɔəɞɑɜɑɝ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɖ ɐɌəəɚɘɟ Ɏɚ-

ɛɜɚɝɟ [20].  

ȴɓɟɣɌɫ ɎɌɜɔɌɢɔɚəəɟɪ ɌəɌɞɚɘɔɪ ȷȮ ɛɑɜɑɐ 

ɔɡ ɖɌɞɑɞɑɜəɚɕ ɔɓɚɗɫɢɔɑɕ, Kato R. et al. ɚɛɔɝɌɗɔ 

6 ɞɔɛɚɎ ɎɛɌɐɑəɔɫ ȷȮ Ɏ ȷȻ: çɞɔɛɔɣəɌɫ ɌəɌɞɚ-

ɘɔɫè, çɖɚɜɚɞɖɔɕ ɚɍɥɔɕ ɗɑɎɧɕ ɝɞɎɚɗè, çɐɗɔəəɧɕ 

ɚɍɥɔɕ ɗɑɎɧɕ ɝɞɎɚɗè; çɝɜɑɐəɫɫ ɛɜɌɎɌɫ ȷȮè; çɐɎɑ 

ɝɜɑɐəɔɡ ȷȮè, çɝɜɑɐəɫɫ ɛɜɌɎɌɫ ȷȮ ɔ Ɏɑɜɡəɫɫ 

ɛɜɌɎɌɫ ɐɚɍɌɎɚɣəɌɫ ȷȮè. ȽɘɑɤɌəəɧɕ ɞɔɛ (ȮɌɜɔ-

Ɍəɞ 4), ɖɚɗɗɑɖɞɚɜ ɛɜɌɎɧɡ ȷȮ (ȮɌɜɔɌəɞ 6) ɔ ɖɚɗ-

ɗɑɖɞɚɜ ɖɚəɞɜɗɌɞɑɜɌɗɨəɧɡ ȷȮ (ȮɌɜɔɌəɞ 5) Ɏ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ Kato R. et al. əɑ Ɏɧɐɑɗɫɑɞɝɫ, ɣɞɚ 

ɘɚɒɑɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɚ ɖɌɖ ɘɑəɨɤɔɘ (n=28) ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ əɌɤɔɘ (n=167) ɖɚɗɔɣɑɝɞɎɚɘ 

əɌɍɗɪɐɑəɔɕ, ɞɌɖ ɔ Ɍɖɢɑəɞɚɘ ɌɎɞɚɜɚɎ əɌ ɜɌɓ-

ɗɔɣəɧɑ ɗɚɖɌɗɔɓɌɢɔɔ ɎɛɌɐɑəɔɫ ɝɑɏɘɑəɞɌɜəɧɡ 

Ɏɑə [21]. ȷɚɏɔɣɑɝɖɔɘ ɛɜɚɐɚɗɒɑəɔɑɘ ɩɞɚɕ ɜɌɍɚ-

ɞɧ ɝɞɌɗɚ ɔɝɝɗɑɐɚɎɌəɔɑ Marom E et. al., Ɏ ɖɚɞɚ-

ɜɚɕ ɚɛɔɝɌəɔɑ ɌəɌɞɚɘɔɔ ȷȮ ɚɝəɚɎɌəɚ əɌ ɛɚɐɝɣɑ-

ɞɑ ɖɚɗɔɣɑɝɞɎɌ ɟɝɞɨɑɎ ȷȮ, ɎɛɌɐɌɪɥɔɡ Ɏ ȷȻ, 

əɌɗɔɣɔɫ ɝɑɏɘɑəɞɌɜəɧɡ Ɏɑə, Ɍ ɞɌɖɒɑ ɟɐɌɗɑə-

əɚɝɞɨ ɔɡ ɚɞ ɘɑɝɞɌ ɎɛɌɐɑəɔɫ Ɏ ɚɝəɚɎəɟɪ ȷȮ 

(n=201). ȬɎɞɚɜɧ Ɏɧɐɑɗɫɪɞ 10 ɛɌɞɞɑɜəɚɎ ȷȮ 

ɝɛɜɌɎɌ ɔ 4 ɝɗɑɎɌ [22]. ȹɑɐɚɝɞɌɞɖɚɘ ɐɌəəɚɕ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɫɎɗɫɑɞɝɫ ɔɓɍɧɞɚɣəɚɑ ɖɚɗɔɣɑ-

ɝɞɎɚ ɞɔɛɚɎ ɎɛɌɐɑəɔɫ ȷȮ Ɏ ȷȻ, ɓɌɞɜɟɐəɫɪɥɑɑ ɑɑ 

ɛɜɌɖɞɔɣɑɝɖɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɔ əɑ ɟɣɔɞɧɎɌɪɥɑɑ 

ɜɑɐɖɔɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɎɌɜɔɌɢɔɔ, ɚɛɔɝɌəəɧɑ Ɏ 

əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɑ. ȾɌɖ, Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɛɜɔɎɑɐɑə ɖɜɌɕəɑ ɜɑɐɖɚ ɎɝɞɜɑɣɌɪɥɔɕɝɫ ɎɌɜɔ-

Ɍəɞ ɎɛɌɐɑəɔɫ ȷȮ Ɏ ȷȻ, ɜɌəɑɑ ɚɛɟɍɗɔɖɚɎɌəəɧɕ 

Defaye P. et al. Ɏ ɖɌɣɑɝɞɎɑ ɖɗɔəɔɣɑɝɖɚɏɚ əɌɍɗɪ-

ɐɑəɔɫ. ȶɌɖ ɔ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɌɎɞɚɜɧ 

ɚɛɔɝɌɗɔ ɝɗɟɣɌɕ ɝɗɔɫəɔɫ ɖɚəɞɜɗɌɞɑɜɌɗɨəɧɡ ȷȮ Ɏ 

ɚɍɥɔɕ ɝɞɎɚɗ, ɞɌɖɒɑ ɚɞɘɑɣɌɫ ɖɜɌɕəɑ ɜɑɐɖɟɪ 

ɎɝɞɜɑɣɌɑɘɚɝɞɨ ɐɌəəɚɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɚɝɚɍɑə-

əɚɝɞɔ [23]. 

ȹɌɔɍɚɗɑɑ ɍɗɔɓɖɚɑ ɖ əɌɤɑɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ 

ɚɛɔɝɌəɔɑ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɎɌɜɔɌəɞɚɎ ȷȮ ɛɜɔɎɑɗ 

Bittner A. et al. ȬɎɞɚɜɧ ɚɛɔɝɧɎɌɪɞ 6 ɌəɌɞɚɘɔ-

ɣɑɝɖɔɡ ɎɌɜɔɌəɞɚɎ, Ɏɧɐɑɗɫɫ ɛɜɔ ɩɞɚɘ çɖɚɜɚɞɖɔɕè 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (1):57-66      DOI:10.21569/2222-7415-2019-9-1-57-66            ʉʪʨʘʥʠʮʘ  64 
  

ɔ çɐɗɔəəɧɕè ɝɞɎɚɗ ɗɑɎɧɡ ȷȮ [20]. ȶɌɖ ɔ Ɏ əɌɤɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ, ɌɎɞɚɜɧ ɚɛɔɝɧɎɌɪɞ ɖɚɗɗɑɖɞɚɜ 

ɛɜɌɎɧɡ ȷȮ, ɞɌɖɒɑ ɟɖɌɓɧɎɌɫ əɌ ɖɜɌɕəɑ ɜɑɐɖɟɪ 

ɣɌɝɞɚɞɟ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɐɌəəɚɏɚ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ 

ɎɌɜɔɌəɞɌ. ȼɌɓɐɑɗɑəɔɑ ɖɚɗɗɑɖɞɚɜɌ ɗɑɎɧɡ ȷȮ əɌ 

ɐɎɌ ɛɚɐɞɔɛɌ çɖɚɜɚɞɖɔɕè ɔ çɐɗɔəəɧɕè ɝɞɎɚɗ Ɏ 

əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɑ ɛɜɚɎɚɐɔɗɚɝɨ, Ɏ ɝɎɫɓɔ ɝ 

ɞɑɘ, ɣɞɚ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɟɍɑɐɔɞɑɗɨəɧɑ ɐɚɖɌ-

ɓɌɞɑɗɨɝɞɎɌ ɚ Ɏɗɔɫəɔɔ ɩɞɚɏɚ ɠɌɖɞɚɜɌ əɌ ɞɑɣɑəɔɑ 

ɀȻ, Ɍ ɞɌɖɒɑ ɜɑɓɟɗɨɞɌɞɧ ɖɌɞɑɞɑɜəɚɕ Ɍɍɗɫɢɔɔ Ɏ 

ɗɔɞɑɜɌɞɟɜɑ əɑ ɛɜɑɐɝɞɌɎɗɑəɧ. ȹɌɗɔɣɔɑ ɜɌɝɝɧɛ-

əɚɏɚ ɞɔɛɌ ɝɞɜɚɑəɔɫ ȷȮ, ɛɜɔɎɑɐɑəəɚɏɚ Ɏ əɌɤɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ, Bittner A. et al. əɑ Ɏɧɐɑɗɫɪɞ, ɚɞ-

ɘɑɣɌɫ ɗɔɤɨ əɌɗɔɣɔɑ ɝɑɏɘɑəɞɌɜəɧɡ Ɏɑə ɜɌɓɗɔɣ-

əɚɕ ɗɚɖɌɗɔɓɌɢɔɔ. Ȼɜɔ ɩɞɚɘ, əɌɗɔɣɔɑ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɡ ɝɑɏɘɑəɞɌɜəɧɡ ȷȮ Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɔɡ ɘɑɝɞɌ ɎɛɌɐɑəɔɫ Ɏ ȷȻ ɘɚɒɑɞ ɍɧɞɨ Ɍɝɝɚɢɔɔ-

ɜɚɎɌəɚ ɝ ɛɚɎɧɤɑəɔɑɘ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ Ɏɚɓ-

ɐɑɕɝɞɎɔɫ ɛɜɔ ȶȴȷȮ [24, 25]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɝɗɟɣɌɔ əɌɗɔɣɔɫ ɝɑɏɘɑəɞɌɜəɧɡ Ɏɑə ɚɍɦ-

ɑɐɔəɑəɧ Ɏ ɜɌɝɝɧɛəɚɕ ɞɔɛ ɎɛɌɐɑəɔɫ ȷȮ (ȮɌɜɔ-

Ɍəɞ 2) Ɏ ɝɎɫɓɔ ɝ ɞɑɘ, ɣɞɚ əɌɗɔɣɔɑ ɍɚɗɑɑ ɣɑɞɧɜɑɡ 

ɟɝɞɨɑɎ ɗɑɏɚɣəɧɡ Ɏɑə ɘɚɒɑɞ ɍɧɞɨ ɎɓɌɔɘɚɝɎɫɓɌəɚ 

ɝ ɜɑɓɟɗɨɞɌɞɚɘ ɖɌɞɑɞɑɜəɚɕ Ɍɍɗɫɢɔɔ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȰɔɝɞɌɗɨəɌɫ ɌəɌɞɚɘɔɫ ɗɑɏɚɣəɧɡ Ɏɑə ɡɌ-

ɜɌɖɞɑɜɔɓɟɑɞɝɫ ɎɧɜɌɒɑəəɚɕ ɎɌɜɔɌɍɑɗɨəɚɝɞɨɪ. ȿ 

ɍɚɗɨəɧɡ ɝ ɀȻ ɞɔɛɔɣəɧɕ ɌəɌɞɚɘɔɣɑɝɖɔɕ ɛɌɞ-

ɞɑɜə ɎɛɌɐɑəɔɫ ȷȮ Ɏ ȷȻ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ 52,7% 

ɝɗɟɣɌɑɎ. ȼɑɒɑ ɎɝɞɜɑɣɌɪɞɝɫ ɜɌɝɝɧɛəɚɕ ɞɔɛ 

ɝɞɜɚɑəɔɫ ȷȮ, əɌɗɔɣɔɑ ɖɚɗɗɑɖɞɚɜɌ ȷȮ, Ɍ ɞɌɖɒɑ 

ɔɡ ɝɚɣɑɞɌəɔɑ. ȶɚɗɗɑɖɞɚɜɧ ɛɜɌɎɧɡ ȷȮ ɔ ɖɚəɞɜ-

ɗɌɞɑɜɌɗɨəɧɡ ȷȮ ɫɎɗɫɪɞɝɫ ɖɜɌɕəɑ ɜɑɐɖɔɘɔ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɘɔ ɎɌɜɔɌəɞɌɘɔ. Ȯɧɐɑɗɑəɔɑ ɤɑɝɞɔ 

ɎɌɜɔɌəɞɚɎ ɎɛɌɐɑəɔɫ ȷȮ Ɏ ȷȻ (ȮɌɜɔɌəɞ 1 ð ɞɔ-

ɛɔɣəɌɫ ɌəɌɞɚɘɔɫ; ȮɌɜɔɌəɞ 2 ð ɜɌɝɝɧɛəɚɕ ɞɔɛ; 

ȮɌɜɔɌəɞ 3 ð ɖɚɗɗɑɖɞɚɜ ɗɑɎɧɡ ȷȮ; ȮɌɜɔɌəɞ 4 ð 

ɝɘɑɤɌəəɧɕ ɞɔɛ; ȮɌɜɔɌəɞ 5 ð ɖɚɗɗɑɖɞɚɜ ɖɚəɞɜ-

ɗɌɞɑɜɌɗɨəɧɡ ȷȮ; ȮɌɜɔɌəɞ 6 ð ɖɚɗɗɑɖɞɚɜ ɛɜɌɎɧɡ 

ȷȮ) ɛɚɓɎɚɗɫɑɞ ɚɛɔɝɌɞɨ ɚɝɚɍɑəəɚɝɞɔ ɐɔɝɞɌɗɨəɚɕ 

ɌəɌɞɚɘɔɔ ɗɑɏɚɣəɧɡ Ɏɑə ɛɚ ɐɌəəɧɘ ȸȽȶȾ. 

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 ɚɛɧɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɌɍɐɚɘɔəɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɝɑɏɘɑəɞɌɢɔɑɕ ɔ 3D-ɘɚɐɑɗɔɜɚɎɌəɔɑɘ Ɏ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɗɌəɔɜɚɎɌəɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɝɔəɐɜɚɘɚɘ ɛɚɜɞɌɗɨəɚɕ ɏɔ-

ɛɑɜɞɑəɓɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑəɚ ɚɍɝɗɑɐɚɎɌəɔɑ 40 ɛɌɢɔɑəɞɚɎ, ɛɜɚɡɚɐɔɎɤɔɡ ɗɑ-

ɣɑəɔɑ Ɏ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɚɞɐɑɗɑəɔɫɡ ɖɗɔəɔɖ ȽɌɘɌɜɝɖɚɏɚ ɏɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ 

ɟəɔɎɑɜɝɔɞɑɞɌ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɎɧɛɚɗəɫɗɌɝɨ ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ ɘɚɐɔɢɔ-

ɠɔɢɔɜɚɎɌəəɧɘ ɛɜɚɞɚɖɚɗɚɘ. ȴɓɚɍɜɌɒɑəɔɫ ɛɚɐɎɑɜɏɌɗɔɝɨ ɝɑɏɘɑəɞɌɢɔɔ ɝ ɛɚɝɞɜɚɑəɔɑɘ 

ɛɚɗɔɏɚəɌɗɨəɧɡ 3D-ɘɚɐɑɗɑɕ. 

ȼɑɓɟɗɨɞɌɞɧ. ȶȾ ɝ ɝɑɏɘɑəɞɌɢɔɑɕ ɔ ɘɚɐɑɗɔɜɚɎɌəɔɑɘ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɛɜɔɣɔəɟ ɔ 

ɟɜɚɎɑəɨ ɍɗɚɖɌ Ɏ ɛɚɜɞɌɗɨəɚɕ ɝɔɝɞɑɘɑ, ɖɚəɠɔɏɟɜɌɢɔɪ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɞɜɚɘɍɚɓɌ Ɏ 

ɝɔɝɞɑɘɑ Ɏɚɜɚɞəɚɕ Ɏɑəɧ, ɚɛɜɑɐɑɗɔɞɨ ɡɌɜɌɖɞɑɜəɧɑ ɔɓɘɑəɑəɔɫ ɛɑɣɑəɔ ɔ ɝɑɗɑɓɑəɖɔ, ɎɔɓɟɌ-

ɗɔɓɔɜɚɎɌɞɨ ɖɚɗɗɌɞɑɜɌɗɔ ɟ ɍɚɗɨəɧɡ ɝ ɝɔəɐɜɚɘɚɘ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ. Ȯ Ɏɚɝɨɘɔ ɝɗɟ-

ɣɌɫɡ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɛɚɓɎɚɗɔɗɚ ɚɞɖɌɓɌɞɨɝɫ ɚɞ ɝɑɗɑɖɞɔɎəɚɏɚ ɛɌɜɢɔɌɗɨəɚɏɚ ȹ-ɚɍɜɌɓəɚɏɚ 

ɝɛɗɑəɚɜɑəɌɗɨəɚɏɚ ɌəɌɝɞɚɘɚɓɌ ɎɝɗɑɐɝɞɎɔɑ ɍɗɔɓɖɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ɝɑɗɑɓɑəɚɣəɚɕ ɔ ɗɑɎɚɕ 

ɛɚɣɑɣəɚɕ Ɏɑə. Ȯ ɤɑɝɞɔ ɝɗɟɣɌɫɡ ɍɧɗɚ ɎɧɍɜɌəɚ əɌɗɚɒɑəɔɑ ɝɑɗɑɖɞɔɎəɚɏɚ ɝɛɗɑəɚɜɑəɌɗɨəɚ-

ɏɚ ɌəɌɝɞɚɘɚɓɌ ɛɚ ɞɔɛɟ çɍɚɖ Ɏ ɍɚɖè. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɌəɌɗɔɓɌ 3D-ɘɚɐɑɗɑɕ Ɏ 35% ɝɗɟɣɌ-

ɑɎ ɍɧɗ ɔɓɘɑəɑə ɞɔɛ ɛɜɑɐɛɚɗɌɏɌɑɘɚɏɚ ɝɛɗɑəɚɜɑəɌɗɨəɚɏɚ ɌəɌɝɞɚɘɚɓɌ ɚɞ ɜɌəɑɑ əɌɘɑɣɑəəɚ-

ɏɚ. ȿ 15% ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑəɌ ɜɌəɑɑ əɑɔɓɎɑɝɞəɌɫ ɛɜɔɣɔəɌ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ. 

Ⱥɍɝɟɒɐɑəɔɑ. ȻɚɜɞɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ Ɏ ɝɎɫɓɔ ɝ ɜɚɝɞɚɘ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ 

ɢɔɜɜɚɓɌ ɛɑɣɑəɔ ɝɞɌɗɌ ɌɖɞɟɌɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɖɚɗɔɣɑɝɞɎɚ ɍɚɗɨəɧɡ ɝ 

ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ əɑɟɖɗɚəəɚ ɜɌɝɞɑɞ. ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɚɤɔɍɖɔ ɛɜɔ ɩɞɚɘ ɓɌɍɚɗɑ-

ɎɌəɔɔ ɐɚɝɞɔɏɌɪɞ 10-15%. ȺɝəɚɎəɚɕ ɘɑɞɚɐ ɖɚɜɜɑɖɢɔɔ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ ð ɡɔɜɟɜ-

ɏɔɣɑɝɖɔɕ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɚɝəɚɎəɧɡ ɘɑɞɚɐɔɖ Ɏ ɚɍɝɗɑɐɚ-

ɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɑɕ. ȽɑɏɘɑəɞɌɢɔɫ ɔ ɖɚɘɛɨɪɞɑɜəɚɑ ɘɚɐɑɗɔɜɚ-

ɎɌəɔɑ əɌ ɚɝəɚɎɑ ɐɌəəɧɡ ȶȾ ɛɚɓɎɚɗɫɑɞ ɛɚɝɞɜɚɔɞɨ 3D-ɘɚɐɑɗɨ Ɏɑəɚɓəɚɕ ɠɌɓɧ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɝ ɚɞɚɍɜɌɒɑəɔɑɘ ɛɌɜɑəɡɔɘɌɞɚɓəɧɡ ɚɜɏɌəɚɎ.  

ȮɧɎɚɐɧ. 1. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɝɔɝɞɑɘɧ ɐɗɫ ɘɚɐɑɗɔɜɚɎɌəɔɫ ɔ ɝɚɎɘɑɥɑəɔɫ ɠɌɓ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɛɚɓɎɚɗɫɑɞ ɎɧɍɜɌɞɨ ɚɛɞɔɘɌɗɨəɧɕ ɝɛɚɝɚɍ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɐɗɫ 

ɖɚɜɜɑɖɢɔɔ  ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ. 

2. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɑɐɛɚɗɌɏɌɑɘɚɕ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɑɕ əɑɚɍɡɚɐɔɘɚ ɔɓɘɑəɫɞɨ 

ɛɜɚɞɚɖɚɗ ɛɜɚɎɑɐɑəɔɫ ɘɟɗɨɞɔɠɌɓəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɎɝɗɑɐɝɞɎɔɑ ɓɌɘɑɐɗɑəɔɫ ɖɜɚɎɚɞɚɖɌ. 

ȿ ɜɫɐɌ ɛɌɢɔɑəɞɚɎ ɛɜɔ əɑɐɚɝɞɌɞɚɣəɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ Ɏɑə ɝɗɑɐɟɑɞ ɐɚɛɚɗəɫɞɨ ɝɞɌə-

ɐɌɜɞəɧɑ ɠɌɓɧ ɛɚɓɐəɑɕ Ɏɑəɚɓəɚɕ ɠɌɓɚɕ. 
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COMPUTED TOMOGRAPHY WITH 3D-MODELING IN  

PORTAL HYPERTENSION SURGERY PLANNING 

 

Kolsanov A.V, Zelter P.M., Kolesnik I.V.,  

Kapishnikov A.V., Chaplygin S.S., Solovov D.V.  

  
urpose.  To evaluate experience of using abdominal CT with segmentation and 3D 

modeling in preoperative planning in patients with portal hypertension syndrome.  

Materials and methods.  Were examined 40 patients treated in surgical depar t-

ments of Clinics of Samara State Medical University. All patients underwent  abdominal CT 

scan with modified protocol. The CT data underwent segmentation and 3D modeling.  

Results.  CT allows to identify the cause and level of block in the portal system; eva l-

uate co nfiguration and degree of portal thrombosis; to identify changes in liver and spleen; 

visualize collaterals in patients with portal hypertension syndrome. In eight cases, 3D -

modelling a llowed to abandon H -shaped anastomosis due to the proximity of the veins. In 

six cases, proximal splenorenal anastomosis was chosen.  

A cha nge in the choice of initial surgery was noted in 35% of cases. In 15% of p a-

tients, it became possible to identify previously unknown cause of portal hypertension.  

Discussion.  Portal hypertension due to increase of liver diseases has become an a c-

tual pro blem. Currently, number of patients with portal hypertension is steadily increasing. 

Diagnostic errors in this disease reach 10 -15%. Main method of correction of portal hype r-

tension is surgical. CT is one of the main methods in the examination of patients wi th portal 

hyperte nsion. Segmentation and 3D -modelling based on CT data allows to make a 3D model 

of the venous phase of examination with showing of parenchymal organs.  

Conclusions.  1. Using system to simulate and combine phases of CT data allows to 

choose the best method of surgical intervention for decompression of the portal system;  

2. In patients with suspected portal hypertension, it is necessary to change the pr o-

tocol for multiphase scan due to slower blood flow. If necessary, it is needed to supplemen t 

the standar d phases with late venous phase . 

 

 Keywords: portal hypertension, preoperative 3 -D modeling system "Avtoplan", co m-

puted tomography, segmentation.  
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ɚɜɞɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ ð ɛɚɎɧɤɑəɔɑ 

ɐɌɎɗɑəɔɫ Ɏ Ɏɚɜɚɞəɚɕ Ɏɑəɑ ɗɪɍɚɕ 

ɩɞɔɚɗɚɏɔɔ ɝɎɧɤɑ 12 ɘɘ ɜɞ. ɝɞ. ɔɗɔ 

160 ɘɘ Ɏɚɐəɚɏɚ ɝɞ. ȾɜɌɐɔɢɔɚəəɚ 

ɛɚɜɞɌɗɨəɟɪ ɏɔɛɑɜɞɑəɓɔɪ ɖɗɌɝɝɔɠɔ-

ɢɔɜɟɪɞ əɌ ɣɑɞɧɜɑ ɏɜɟɛɛɧ: 1) əɌɐɛɑɣɑəɚɣəɌɫ 

ɠɚɜɘɌ ð ɛɜɔ ɞɜɚɘɍɚɓɑ ɔɗɔ ɝɞɑəɚɓɑ ɛɑɣɑəɚɣəɧɡ 

Ɏɑə, əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɧ, ɛɜɌɎɚɒɑɗɟɐɚɣɖɚɎɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ; 2) ɎəɟɞɜɔɛɑɣɑəɚɣəɌɫ ɠɚɜɘɌ ð 

ɛɜɔ ɜɌɓɗɔɣəɧɡ ɛɜɔɣɔəɌɡ ɛɚɜɌɒɑəɔɫ ɛɌɜɑəɡɔ-

ɘɧ ɛɑɣɑəɔ; 3) ɛɚɐɛɑɣɑəɚɣəɌɫ ɠɚɜɘɌ ð ɛɜɔ 

ɞɜɚɘɍɚɓɑ Ɏɚɜɚɞəɚɕ Ɏɑəɧ ɔɗɔ ɎɑɞɎɑɕ, ɝɐɌɎɗɑəɔɔ 

ɔɡ ɔɓɎəɑ; 4) ɏɔɛɑɜɐɔəɌɘɔɣɑɝɖɌɫ ɠɚɜɘɌ ð ɛɜɔ 

ɜɌɓɗɔɣəɧɡ ɎɌɜɔɌəɞɌɡ ɌɜɞɑɜɔɚɎɑəɚɓəɧɡ ɠɔɝɞɟɗ 

ɔ ɘɔɑɗɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ [1].   

Ȯ ȼɚɝɝɔɔ əɌɔɍɚɗɨɤɑɑ ɣɔɝɗɚ ɛɌɢɔɑəɞɚɎ ɝ 

ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɑɕ ð ɩɞɚ ɍɚɗɨəɧɑ ɢɔɜɜɚ-

ɓɚɘ ɛɑɣɑəɔ. ȻɚɜɞɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ ɎɧɓɧɎɌɑɞ 

ɟɏɜɚɒɌɪɥɔɑ ɒɔɓəɔ ɚɝɗɚɒəɑəɔɫ, ɞɌɖ ɖɌɖ ɟ 90% 

ɍɚɗɨəɧɡ ɢɔɜɜɚɓɚɘ ɎɚɓəɔɖɌɑɞ ɎɌɜɔɖɚɓəɚɑ ɜɌɝ-

ɤɔɜɑəɔɑ Ɏɑə ɛɔɥɑɎɚɐɌ, ɖɚɞɚɜɚɑ Ɏ 30% ɝɗɟɣɌɑɎ 

ɚɝɗɚɒəɫɑɞɝɫ ɖɜɚɎɚɞɑɣɑəɔɑɘ. ȾɌɖɔɑ ɖɜɚɎɚɞɑɣɑ-

əɔɫ ɐɌɒɑ ɛɚɝɗɑ ɛɑɜɎɚɏɚ ɩɛɔɓɚɐɌ Ɏ 30-50% ɝɗɟ-

ɣɌɑɎ ɚɖɌəɣɔɎɌɪɞɝɫ ɗɑɞɌɗɨəɚ [2]. ȻɚɎɞɚɜəɚɑ 

ɖɜɚɎɚɞɑɣɑəɔɑ ɜɌɓɎɔɎɌɑɞɝɫ Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ ɟ 25% 

ɍɚɗɨəɧɡ ɢɔɜɜɚɓɚɎ ɛɑɣɑəɔ ɖɗɌɝɝɌ Ȭ (ɖɗɌɝɝɔɠɔ-

ɖɌɢɔɫ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɛɑɣɑəɚɣəɚ-ɖɗɑɞɚɣəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ Child ð Turcoutte Ɏ ɘɚɐɔɠɔɖɌ-

ɢɔɔ Pugh), ɟ 50% ɍɚɗɨəɧɡ ɢɔɜɜɚɓɚɘ ɛɑɣɑəɔ 

ɖɗɌɝɝɌ Ȯ ɔ ɟ 75% ɍɚɗɨəɧɡ ɖɗɌɝɝɌ Ƚ [1]. 

ȶɚɘɛɨɪɞɑɜəɌɫ  ɞɚɘɚɏɜɌɠɔɫ ɝ ɍɚɗɪɝəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɓɌəɔɘɌɑɞ ɚɐəɚ ɔɓ Ɏɑɐɟɥɔɡ 

ɘɑɝɞ Ɏ ɚɢɑəɖɑ ɛɌɞɚɗɚɏɔɔ ɚɜɏɌəɚɎ  ɍɜɪɤəɚɕ ɛɚ-

ɗɚɝɞɔ [3]. ȼɌɍɚɣɔɑ ɝɞɌəɢɔɔ ɞɚɘɚɏɜɌɠɚɎ  ɚɍɗɌ-
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ɐɌɪɞ ɠɟəɖɢɔɑɕ ɛɚɝɞɜɚɑəɔɫ 3D-ɔɓɚɍɜɌɒɑəɔɫ, 

ɖɚɞɚɜɚɑ ɘɚɒɑɞ ɚɞɎɑɞɔɞɨ əɌ əɑɖɚɞɚɜɧɑ Ɏɚɛɜɚɝɧ, 

ɛɚɫɎɔɎɤɔɑɝɫ ɛɚɝɗɑ ɔɓɟɣɑəɔɫ ɛɗɚɝɖɚɝɞəɧɡ 

ɔɓɚɍɜɌɒɑəɔɕ. ȶ ɝɚɒɌɗɑəɔɪ, ɘɑɞɚɐɔɖɌ ɝɞɌə-

ɐɌɜɞəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɘɑɞɚɐɚɘ Volume 

rendering əɑ ɜɌɝɖɜɧɎɌɑɞ Ɏɝɑɡ ɞɚɛɚɏɜɌɠɚ-

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ ɔ Ɏɑɜɚɫɞəɧɡ 

ɎɌɜɔɌəɞɚɎ ɜɌɓɎɔɞɔɫ. ɉɞɚ ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ 

ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ ɝɚɎɜɑɘɑəəɧɡ ɖɚɘɛɨ-

ɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɚɎ əɑ ɛɚɓɎɚɗɫɑɞ ɝɚɎɘɑɥɌɞɨ 

ɜɌɓɗɔɣəɧɑ ɠɌɓɧ ɖɚəɞɜɌɝɞəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ (əɌɞɔɎəɌɫ, ɌɜɞɑɜɔɌɗɨəɌɫ, 

ɛɚɜɞɌɗɨəɌɫ, ɚɞɝɜɚɣɑəəɌɫ), ɣɞɚɍɧ ɛɚɗɟɣɔɞɨ ɔə-

ɞɑɏɜɌɗɨəɚɑ ɚɍɦɑɘəɚɑ ɔɓɚɍɜɌɒɑəɔɑ. ȳɌɐɌɣɑɕ 3D-

ɎɔɓɟɌɗɔɓɌɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜ-

ɞɑəɓɔɑɕ ɫɎɗɫɑɞɝɫ ɛɚɗɟɣɑəɔɑ ɔɓɚɍɜɌɒɑəɔɫ Ɏɑ-

əɚɓəɚɕ ɠɌɓɧ ɐɗɫ ɚɢɑəɖɔ ɎɓɌɔɘəɚɏɚ ɜɌɝɛɚɗɚɒɑ-

əɔɫ Ɏɑə ɛɚɜɞɌɗɨəɚɕ ɝɔɝɞɑɘɧ ɔ ɎɑɞɎɑɕ əɔɒəɑɕ 

ɛɚɗɚɕ Ɏɑəɧ. 

ȶɚɘɛɨɪɞɑɜəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ əɌ ɚɝəɚɎɑ 

ɐɌəəɧɡ ȸȽȶȾ ð ɞɑɡəɚɗɚɏɔɫ, ɖɚɞɚɜɌɫ ɚɍɑɝɛɑɣɔ-

ɎɌɑɞ ɝɚɎɘɑɝɥɑəɔɑ Ɏɝɑɡ ɠɌɓ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝ ɚɍɦ-

ɑɘəɧɘ ɛɜɑɚɍɜɌɓɚɎɌəɔɑɘ əɌ ɚɐəɚɘ ɔɓɚɍɜɌɒɑ-

əɔɔ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ əɌɏɗɫɐəɟɪ ɔəɠɚɜ-

ɘɌɢɔɪ ɚɍ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɫɡ ɚɜɏɌəɚɎ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ Ɏɘɑɝɞɑ ɝ ɚɝɚɍɑəəɚɝɞɫɘɔ Ɍɜ-

ɞɑɜɔɌɗɨəɚɏɚ ɔ Ɏɑəɚɓəɚɏɚ ɖɜɚɎɚɝəɌɍɒɑəɔɫ. ɉɞɚ 

ɚɍɑɝɛɑɣɔɎɌɑɞɝɫ ɞɑɘ, ɣɞɚ ɞɑ ɔɗɔ ɔəɧɑ ɝɞɜɟɖɞɟɜɧ, 

ɣɑɞɖɚ ɎɔɓɟɌɗɔɓɔɜɟɪɥɔɑɝɫ Ɏ ɚɛɜɑɐɑɗɑəəɟɪ ɠɌ-

ɓɟ, Ɏɧɐɑɗɫɪɞɝɫ ɔɘɑəəɚ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ ɩɞɚɕ 

ɠɌɓɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ [2]. Ȯ ɚɝəɚɎɑ ɛɚɗɟɣɑəɔɫ 

ɛɚɗɔɏɚəɌɗɨəɚɕ 3D-ɘɚɐɑɗɔ ɗɑɒɔɞ ɛɜɚɢɑɝɝ ɝɑɏ-

ɘɑəɞɌɢɔɔ. ȽɑɏɘɑəɞɌɢɔɫ ð ɩɞɚ ɜɌɓɐɑɗɑəɔɑ ɔɓɚɍ-

ɜɌɒɑəɔɫ əɌ ɚɍɗɌɝɞɔ, ɐɗɫ ɖɚɞɚɜɧɡ Ɏɧɛɚɗəɫɑɞɝɫ 

ɚɛɜɑɐɑɗɑəəɧɕ ɖɜɔɞɑɜɔɕ ɚɐəɚɜɚɐəɚɝɞɔ. Ȼɜɑɐɛɚ-

ɗɌɏɌɑɞɝɫ, ɣɞɚ ɚɍɗɌɝɞɔ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɜɑɌɗɨəɧɘ 

ɚɍɦɑɖɞɌɘ ɔɗɔ ɔɡ ɚɍɗɌɝɞɫɘ, Ɍ ɏɜɌəɔɢɧ ɚɍɗɌɝɞɑɕ 

ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɏɜɌəɔɢɌɘ ɚɍɦɑɖɞɚɎ [4]. 

Ɂɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɝɔəɐɜɚɘɌ ɛɚɜ-

ɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ Ɏɚɓɘɚɒəɚ Ɏ ɝɗɑɐɟɪɥɔɡ 

ɎɌɜɔɌəɞɌɡ [5]:  

1) ɤɟəɞɔɜɟɪɥɔɑ  ɚɛɑɜɌɢɔɔ (ɜɌɓɗɔɣəɧɑ 

Ɏɔɐɧ ɝɛɗɑəɚɜɑəɌɗɨəɧɡ ɌəɌɝɞɚɘɚɓɚɎ, (ɝɑɗɑɖɞɔɎ-

əɧɑ ɌəɌɝɞɚɘɚɓɧ), ɘɑɓɑəɞɑɜɔɖɚɖɌɎɌɗɨəɧɑ ɌəɌ-

ɝɞɚɘɚɓɧ (ɛɜɫɘɧɑ ɌəɌɝɞɚɘɚɓɧ), ɝɑɗɑɖɞɔɎəɧɑ 

ɛɌɜɢɔɌɗɨəɧɑ  ɌəɌɝɞɚɘɚɓɧ (ȹ-ɌəɌɝɞɚɘɚɓ));  

2) ɩəɐɚɎɌɝɖɟɗɫɜəɧɑ ɘɑɞɚɐɧ ɗɑɣɑəɔɫ: 

Ɍ) ɜɑɐɟɖɢɔɫ ɛɑɣɑəɚɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ, 

ɍ) ɜɑɐɟɖɢɔɫ ɝɑɗɑɓɑəɚɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ, 

Ɏ) ɩɘɍɚɗɔɓɌɢɔɫ ɗɑɎɚɕ ɒɑɗɟɐɚɣəɚɕ Ɏɑəɧ ɔ 

ɖɚɜɚɞɖɔɡ Ɏɑə ɒɑɗɟɐɖɌ, 

ɏ) ɞɜɌəɝɦɪɏɟɗɫɜəɚɑ Ɏəɟɞɜɔɛɑɣɑəɚɣəɚɑ 

ɛɚɜɞɚɝɔɝɞɑɘəɚɑ ɤɟəɞɔɜɚɎɌəɔɑ (TIPS); 

3) ɚɛɑɜɌɢɔɔ ɜɌɓɚɍɥɑəɔɫ (ɌɓɔɏɚɛɚɜɞɌɗɨəɌɫ 

ɐɔɝɖɚəɑɖɢɔɫ ɛɚ Hassab ɔ ɞ.ɐ.); 

4) ɞɜɌəɝɛɗɌəɞɌɢɔɫ ɛɑɣɑəɔ. 

Ȯɚɛɜɚɝ ɎɧɍɚɜɌ ɚɛɞɔɘɌɗɨəɚɕ ɞɌɖɞɔɖɔ ɛɌɗ-

ɗɔɌɞɔɎəɚɕ ɚɛɑɜɌɢɔɔ ɛɚ ɐɑɖɚɘɛɜɑɝɝɔɔ ɛɚɜɞɌɗɨ-

əɚɕ ɝɔɝɞɑɘɧ ɐɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ ɚɝɞɌɑɞɝɫ 

ɚɞɖɜɧɞɧɘ [5]. ȾɌɖ, ɩəɐɚɎɌɝɖɟɗɫɜəɌɫ ɚɛɑɜɌɢɔɫ 

TIPS ɛɚ ɝɚɓɐɌəɔɪ Ɏəɟɞɜɔɛɑɣɑəɚɣəɚɏɚ ɌəɌɝɞɚɘɚ-

ɓɌ ɘɑɒɐɟ ɛɑɣɑəɚɣəɚɕ Ɏɑəɚɕ ɔ Ɏɚɜɚɞəɚɕ Ɏɑəɚɕ, 

əɑɝɘɚɞɜɫ əɌ ɚɞəɚɝɔɞɑɗɨəɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ, 

ɛɜɚɞɔɎɚɛɚɖɌɓɌəɌ ɛɜɔ ɛɑɣɑəɚɣəɚɕ ɩəɢɑɠɌɗɚɛɌ-

ɞɔɔ ɔ ɛɜɔɓəɌɖɌɡ ɏɑɛɌɞɚɢɑɗɗɪɗɫɜəɚɕ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɔ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɘɔ ɛɜɔɣɔəɌɘɔ əɑɟɐɌɣ 

ɝɚɓɐɌəɔɫ ɤɟəɞɌ ɫɎɗɫɪɞɝɫ ɞɜɚɘɍɚɓ Ɏɚɜɚɞəɚɕ 

Ɏɑəɧ, ɛɚɎɜɑɒɐɑəɔɑ ɔ ɞɜɚɘɍɚɓ ɛɑɣɑəɚɣəɧɡ Ɏɑə, 

ɠɔɍɜɚɓ ɛɑɣɑəɔ, Ɍ ɞɌɖɒɑ ɎɧɜɌɒɑəəɧɕ Ɍɝɢɔɞ [6]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ ɚɛɧɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɍɍɐɚɘɔ-

əɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɝ ɛɚ-

ɝɗɑɐɟɪɥɑɕ ɝɑɏɘɑəɞɌɢɔɑɕ ɔ 3D-ɘɚɐɑɗɔɜɚɎɌəɔɑɘ 

Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɗɌəɔɜɚɎɌəɔɔ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɝɔəɐɜɚɘɚɘ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȹɌɘɔ ɍɧɗɔ ɔɓɟɣɑəɧ ɐɌəəɧɑ 40 ɛɌɢɔɑəɞɚɎ 

ɝ ɝɔəɐɜɚɘɚɘ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ. Ȯɝɑɘ ɛɌ-

ɢɔɑəɞɌɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ 

ɛɚɗɚɝɞɔ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȸɟɒ-

ɣɔə ɍɧɗɚ 34 (85%), ɒɑəɥɔə ð 6 (15%), Ɏ Ɏɚɓ-

ɜɌɝɞɑ ɚɞ 27 ɐɚ 65 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 51Ñ15,7). 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ  ɝ ɍɚɗɪɝəɧɘ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ Ɏɝɑɘ ɛɌ-

ɢɔɑəɞɌɘ əɌ ɘɟɗɨɞɔɐɑɞɑɖɞɚɜəɚɘ ɞɚɘɚɏɜɌɠɑ 

(Aqulion 32, Toshiba) ɝɚ ɝɞɌəɐɌɜɞəɧɘɔ ɡɌɜɌɖɞɑ-

ɜɔɝɞɔɖɌɘɔ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ. Ȯəɟɞɜɔ-

Ɏɑəəɚ ɎɎɚɐɔɗɔ əɑɔɚəəɧɑ ɖɚəɞɜɌɝɞəɧɑ ɝɜɑɐɝɞɎɌ 

ɝ ɛɚɘɚɥɨɪ ɐɎɟɡɏɚɗɚɎɣɌɞɚɏɚ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ 

ɔəɦɑɖɞɚɜɌ, ɝɚ ɝɖɚɜɚɝɞɨɪ 4 ɘɗ/ɝ. ȬɜɞɑɜɔɌɗɨəɌɫ 

ɠɌɓɌ ɎɧɛɚɗəɫɗɌɝɨ əɌ 10 ɝ ɛɚɝɗɑ ɐɚɝɞɔɒɑəɔɫ 

ɛɚɜɚɏɚɎɚɏɚ ɟɜɚɎəɫ ɛɗɚɞəɚɝɞɔ (120-150 HU) Ɏ 

Ɍɚɜɞɑ. ȸɚɐɔɠɔɖɌɢɔɑɕ ɘɑɞɚɐɔɖɔ ɝɞɌɗɚ Ɏɧɛɚɗ-

əɑəɔɑ Ɏɑəɚɓəɚɕ ɠɌɓɧ əɌ 55 ɝɑɖɟəɐɑ ɛɚɝɗɑ ɐɚ-

ɝɞɔɒɑəɔɫ ɛɚɜɚɏɌ (ɛɜɔɘɑɜəɚ 70-ɫ ɝɑɖɟəɐɌ ɚɞ 

əɌɣɌɗɌ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, Ɏ 

ɝɜɑɐəɑɘ əɌ 20 ɝɑɖɟəɐ ɛɚɓɒɑ ɝɞɌəɐɌɜɞəɚɕ Ɏɑ-

əɚɓəɚɕ ɠɌɓɧ). ȾɌɖɚɕ ɛɚɐɡɚɐ əɑɝɖɚɗɨɖɚ ɚɞɗɔɣɌ-

ɑɞɝɫ ɚɞ ɘɑɞɚɐɔɖɔ, ɚɛɔɝɌəəɚɕ Ȭ.Ȯ. ȶɟɐɜɫɎɢɑɎɚɕ, 

ɛɜɔ ɖɚɞɚɜɚɕ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ əɌ 60 ɔ 

120 ɝɑɖɟəɐɌɡ ɚɞ əɌɣɌɗɌ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɎɑɥɑɝɞɎɌ [7].   

 ȽɖɌəɔɜɚɎɌəɔɑ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɛɜɚ-

Ɏɚɐɔɗɚɝɨ əɌ 6 ɘɔəɟɞɑ. ȰɌɗɑɑ ɛɜɚɎɚɐɔɗɌɝɨ ɝɑɏ-

ɘɑəɞɌɢɔɫ, ɘɚɐɑɗɔɜɚɎɌəɔɑ ɔ ɌəɌɗɔɓ ɞɜɑɡɘɑɜəɚɕ 

ɘɚɐɑɗɔ Ɏ ɝɔɝɞɑɘɑ çȬɎɞɚɛɗɌəè.  

çȬɎɞɚɛɗɌəè ð ɌɛɛɌɜɌɞəɚ-ɛɜɚɏɜɌɘɘəɧɕ 

ɖɚɘɛɗɑɖɝ, ɜɌɓɜɌɍɚɞɌəəɧɕ ɐɗɫ ɛɜɑɐɚɛɑɜɌɢɔɚə-

əɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ əɌɎɔ-

ɏɌɢɔɔ Ɏ ȴəɝɞɔɞɟɞɑ ɔəəɚɎɌɢɔɚəəɚɏɚ ɜɌɓɎɔɞɔɫ 

ȽɌɘȯȸȿ [8]. Ȼɚɝɗɑ ɓɌɏɜɟɓɖɔ ɐɌəəɧɡ ɠɚɜɘɌɞɌ 

DICOM Ɏ ɝɔɝɞɑɘɟ ɎɧɛɚɗəɫɗɌɝɨ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑ-

ɝɖɌɫ ɝɑɏɘɑəɞɌɢɔɫ ɛɌɜɑəɡɔɘɌɞɚɓəɧɡ ɚɜɏɌəɚɎ əɌ 

ɚɝəɚɎɌəɔɔ çɝɜɑɐəɔɡè ɘɚɐɑɗɑɕ, ɝɑɏɘɑəɞɌɢɔɫ Ɍɜ-

ɞɑɜɔɕ ɔ Ɏɑə ɛɟɞɑɘ ɟɝɞɌəɚɎɖɔ Ɏ ɛɜɚɝɎɑɞ ɘɌɜɖɑɜɌ  

ɔ ɐɌɗɨəɑɕɤɑɕ ɛɚɜɚɏɚɎɚɕ ɚɍɜɌɍɚɞɖɔ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

Ȯ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɜɌɓɗɔɣəɧɑ ɔɓɘɑəɑəɔɫ ɛɜɔ ȶȾ ɚɜɏɌ 
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əɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ ɛɜɔ-

ɣɔəɚɕ ɔɗɔ ɛɜɚɫɎɗɑəɔɑɘ ɝɔəɐɜɚɘɌ ɛɚɜɞɌɗɨəɚɕ 

ɏɔɛɑɜɞɑəɓɔɔ (ɞɌɍɗ. ʈ1). 

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ  ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɓ-

Ɏɚɗɫɗɚ əɑ ɞɚɗɨɖɚ ɛɜɑɐɛɚɗɚɒɔɞɨ əɌɗɔɣɔɑ ɛɚɜ-

ɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ, ɚɛɜɑɐɑɗɔɞɨ ɑɑ ɠɚɜɘɟ, əɚ 

ɔ ɝɟɐɔɞɨ ɚ ɛɜɔɣɔəɌɡ ɜɌɓɎɔɞɔɫ ɐɌəəɚɕ ɛɌɞɚɗɚ-

ɏɔɔ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɚɕ (80% ɝɗɟɣɌɑɎ) ɛɜɔɣɔəɚɕ 

Ɏəɟɞɜɔɛɑɣɑəɚɣəɚɕ ɠɚɜɘɧ ɫɎɗɫɗɝɫ ɢɔɜɜɚɓ ɛɑ-

ɣɑəɔ, ɖɚɞɚɜɧɕ ɛɜɚɫɎɗɫɗɝɫ ɟɘɑəɨɤɑəɔɑɘ ɜɌɓɘɑ-

ɜɚɎ ɛɑɣɑəɔ, ɔɓɘɑəɑəɔɑɘ ɑɑ ɖɚəɠɔɏɟɜɌɢɔɔ (ɝɑɜ-

ɛɚɎɔɐəɚɕ ɠɚɜɘɚɕ ɔɗɔ ɏɔɛɑɜɞɜɚɠɔɑɕ 1 ɝɑɏɘɑə-

ɞɌ), ɍɟɏɜɔɝɞɧɘ ɖɚəɞɟɜɚɘ. Ȼɜɔ ɛɚɐɛɑɣɑəɚɣəɚɕ 

ɠɚɜɘɑ ɟɝɞɌəɚɎɗɑəɧ ɜɌɓɗɔɣəɧɑ ɛɜɔɣɔəɧ ɍɗɚɖɌ: 

ɞɜɚɘɍɚɓ Ɏɚɜɚɞəɚɕ Ɏɑəɧ, ɝɐɌɎɗɑəɔɑ ɔɓɎəɑ ɒɔɐ-

ɖɚɝɞəɧɘɔ ɝɖɚɛɗɑəɔɫɘɔ ɔɗɔ ɖɌɗɨɢɔəɌɞɌɘɔ ɏɚ-

ɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɗɔɘɠɌɞɔɣɑɝɖɔɘɔ 

ɟɓɗɌɘɔ, ɡɜɚəɔɣɑɝɖɔɕ ɛɌəɖɜɑɌɞɔɞ ɝ ɖɔɝɞɚɓəɚɕ 

ɞɜɌəɝɠɚɜɘɌɢɔɑɕ ɏɚɗɚɎɖɔ,  

ȹɌ ɜɔɝɟəɖɑ 1 ɛɜɑɐɝɞɌɎɗɑəɧ ɖɚɜɚəɌɗɨəɧɑ 

ɝɖɌəɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɌ ɝ Ȯ-ɖɗɑɞɚɣəɚɕ 

ɗɔɘɠɚɘɚɕ. Ȯ ɜɑɒɔɘɑ average ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ 

ɖɚəɏɗɚɘɑɜɌɞɧ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ, Ɏ ɜɑɒɔɘɑ 

MIP ɛɚɖɌɓɌəɚ ɜɌɝɤɔɜɑəɔɑ Ɏɚɜɚɞəɚɕ ɔ ɝɑɗɑɓɑ-

əɚɣəɚɕ Ɏɑə ɛɜɚɖɝɔɘɌɗɨəɑɑ ɝɟɒɑəɔɫ Ɏ ɚɍɗɌɝɞɔ 

Ɏɚɜɚɞ ɛɑɣɑəɔ. 

Ȼɜɔ əɌɐɛɑɣɑəɚɣəɚɕ ɠɚɜɘɑ ɛɚɜɞɌɗɨəɚɕ 

ɏɔɛɑɜɞɑəɓɔɔ Ɏ ɣɌɝɞɔ ɝɗɟɣɌɑɎ ɟɐɌɗɚɝɨ ɟɝɞɌəɚ-

Ɏɔɞɨ ɩɞɔɚɗɚɏɔɣɑɝɖɔɕ ɠɌɖɞɚɜ: ɟ ɐɎɟɡ ɛɌɢɔɑəɞɚɎ 

Ɏ ɓɚəɑ ɝɖɌəɔɜɚɎɌəɔɫ Ɏ ɛɑɜɔɖɌɜɐɑ ɎɔɓɟɌɗɔɓɔɜɚ-

ɎɌɗɔɝɨ ɘɌɝɝɔɎəɧɑ ɚɍɧɓɎɑɝɞɎɗɑəɔɫ, ɛɜɔ ɐɌɗɨ-

əɑɕɤɑɘ ɝɖɌəɔɜɚɎɌəɔɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ 

ɔ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ ɍɧɗ ɛɚɐɞɎɑɜɒɐɑə ɐɔɌɏəɚɓ 

ɖɚəɝɞɜɔɖɞɔɎəɚɏɚ ɛɑɜɔɖɌɜɐɔɞɌ. ȿ ɚɐəɚɏɚ ɛɌɢɔ-

ɑəɞɌ ɎɧɫɎɗɑəɧ ɘɌɝɝɔɎəɧɑ ɛɚɜɞɚ-ɖɌɎɌɗɨəɧɑ 

ɌəɌɝɞɚɘɚɓɧ ɔ ɜɑɓɖɚɑ ɜɌɝɤɔɜɑəɔɑ əɑɛɌɜəɚɕ ɔ 

ɛɚɗɟəɑɛɌɜəɚɕ Ɏɑə, Ɍ ɛɚɝɗɑ ɌəɌɗɔɓɌ ɛɜɚɝɎɑɞɌ 

əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɧ ɟɝɞɌəɚɎɗɑəɚ əɌɗɔɣɔɑ Ɍəɚ-

ɘɌɗɔɔ ð ɘɑɘɍɜɌəɚɓəɚɏɚ ɓɌɜɌɥɑəɔɫ əɔɒəɑɕ ɛɚ-

ɗɚɕ Ɏɑəɧ əɌ ɟɜɚɎəɑ ɐɔɌɠɜɌɏɘɧ (ɜɔɝ. 2). 

Ȼɚɝɗɑ ɝɑɏɘɑəɞɌɢɔɔ Ɏ ɝɔɝɞɑɘɑ çȬɎɞɚɛɗɌəè 

ɍɧɗɔ ɛɚɗɟɣɑəɧ ɛɚɗɔɏɚəɌɗɨəɧɑ ɘɚɐɑɗɔ, əɌ ɖɚɞɚ-

ɜɧɡ Ɏ ɚɐəɚɘ ɔɓɚɍɜɌɒɑəɔɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ 

ɝɞɜɟɖɞɟɜɧ, əɌɖɌɛɗɔɎɌɪɥɔɑ ɖɚəɞɜɌɝɞəɚɑ Ɏɑɥɑ-

ɝɞɎɚ əɌ ɜɌɓəɧɡ ɠɌɓɌɡ ɔɝɝɗɑɐɚɎɌəɔɫ. ȾɌɖɌɫ ɘɚ-

ɐɑɗɨ ɛɚɓɎɚɗɫɗɌ ɚɢɑəɔɞɨ ɓɚəɟ ɛɜɑɐɛɚɗɌɏɌɑɘɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ.  

Ȼɜɔ ɛɗɌəɔɜɚɎɌəɔɔ əɌɗɚɒɑəɔɫ H-

ɚɍɜɌɓəɚɏɚ ɝɛɗɑəɚɜɑəɌɗɨəɚɏɚ ɌəɌɝɞɚɘɚɓɌ ɞɜɑɍɚ-

ɎɌɗɚɝɨ ɚɢɑəɔɞɨ ɜɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ ɗɑɎɚɕ ɛɚɣɑɣ-

əɚɕ ɔ ɝɑɗɑɓɑəɚɣəɚɕ ɎɑəɌɘɔ, ɔɡ ɡɚɐ, ɛɜɚɡɚɐɔ-

ɘɚɝɞɨ ɔ ɔɓɎɔɞɚɝɞɨ, əɌɗɔɣɔɑ ɘɑɒɐɟ əɔɘɔ ɖɜɟɛ-

əɧɡ ɌɜɞɑɜɔɌɗɨəɧɡ ɝɞɎɚɗɚɎ ɔ ɡɎɚɝɞɌ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ (ɜɔɝ. 3). 

ȻɗɌəɔɜɚɎɌəɔɑ ɛɚɐɚɍəɚɕ ɚɛɑɜɌɢɔɔ ɛɜɚɎɚ-

ɐɔɗɚɝɨ  ɟ  10   ɛɌɢɔɑəɞɚɎ. Ȯ 5 ɝɗɟɣɌɫɡ  ɍɧɗ əɌɗɚ- 

ȾɌɍɗɔɢɌ ʈ1.     ȴɓɘɑəɑəɔɫ, ɎɧɫɎɗɑəəɧɑ ɛɜɔ ȶȾ ɟ ɛɌɢɔɑəɞɚɎ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɧ. 

ʇʨʠʟʥʘʢ 
ɼʦʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 

ʧʨʠʟʥʘʢʦʤ, % 

ʈʘʩʰʠʨʝʥʠʝ ʚʦʨʦʪʥʦʡ ʚʝʥʳ 90 

ʈʘʩʰʠʨʝʥʠʝ ʩʝʣʝʟʝʥʦʯʥʦʡ ʚʝʥʳ 60 

ʇʨʠʟʥʘʢʠ ʮʠʨʨʦʟʘ ʧʝʯʝʥʠ 25 

ɸʩʮʠʪ 30 

ʉʧʣʝʥʦʤʝʛʘʣʠʷ 65 

ɻʠʧʝʨʚʘʩʢʫʣʷʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʦʜʦʟʨʠʪʝʣʴʥʦʝ ʥʘ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʳʡ 

ʨʘʢ 

7,5 

ʉʧʣʝʥʦʨʝʥʘʣʴʥʳʡ ʘʥʘʩʪʦʤʦʟ 7,5 

ʇʦʨʪʦʢʘʚʘʣʴʥʳʡ ʘʥʘʩʪʦʤʦʟ 10 

çɻʦʣʦʚʘ ʤʝʜʫʟʳè 10 

ʊʨʦʤʙʦʟ ʚʦʨʦʪʥʦʡ ʚʝʥʳ 12,5 

ʊʨʦʤʙʦʟ ʩʝʣʝʟʝʥʦʯʥʦʡ ʚʝʥʳ 7,5 

ʊʨʦʤʙʦʟ ʚʝʨʭʥʝʡ ʙʨʳʞʝʝʯʥʦʡ ʚʝʥʳ 10 

ʊʨʦʤʙʦʟ ʧʝʯʝʥʦʯʥʳʭ ʚʝʥ (ʩʠʥʜʨʦʤ ɹʘʜʜʘ-ʂʠʘʨʠ) 7,5 

ɺʘʨʠʢʦʟʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚʝʥ ʧʠʱʝʚʦʜʘ ʠ ʞʝʣʫʜʢʘ 20 

ʂʘʚʝʨʥʦʟʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚʦʨʦʪʥʦʡ ʚʝʥʳ (çʧʦʨʪʘʣʴʥʘʷ ʢʘʚʝʨʥʦʤʘè)   17,5 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɎɑəɚɓəɌɫ ɠɌɓɌ, ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȻɌɢɔɑəɞ ɝ B-ɖɗɑɞɚɣəɚɕ ɗɔɘɠɚɘɚɕ. Ɍ ð ɜɑɒɔɘ average; ɝɞɜɑɗɖɌɘɔ ɚɍɚɓəɌɣɑə ɛɌɖɑɞ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ; ɍ ð 

MIP 10 ɘɘ; ɝɞɜɑɗɖɌɘɔ ɚɍɚɓəɌɣɑəɧ ɜɌɝɤɔɜɑəɔɑ Ɏɚɜɚɞəɚɕ ɔ ɝɑɗɑɓɬəɚɣəɚɕ Ɏɑə.  

Fig. 1.   Abdomen CT, venous phase, coronal view  

Patient with B -cell lymphoma. a ð average mode; arrows indicate massive lymphatic nodes; b ð 10mm MIP mode; 

arrows indicate dilatation of portal and splenic veins.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.       ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɎɑəɚɓəɌɫ ɠɌɓɌ. 

Ɍ - ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ; ɛɚɐ ɝɞɜɑɗɖɚɕ əɑɚɐəɚɜɚɐəɌɫ ɝɞɜɟɖɞɟɜɌ ɛɑɣɑəɔ, ɡɌɜɌɖɞɑɜəɌɫ ɐɗɫ ɝɔəɐɜɚɘɌ ȭɌɐɐɌ-

ȶɔɌɜɔ (ɚɐəɌ ɔɓ ɛɜɔɣɔə ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ).  

ɍ - ȽɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ; ɜɑɓɖɚ ɜɌɝɤɔɜɑəɧ ɛɌɜɌɎɑɜɞɑɍɜɌɗɨəɧɑ Ɏɑəɧ, ɝɞɜɑɗɖɚɕ ɛɚɖɌɓɌəɚ ɘɑɘɍɜɌəɚɓəɚɑ 

ɓɌɜɌɥɑəɔɑ əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɧ. 

Fig. 2.    Abdomen CT, venous phase.  

a ð Axial view; arrow indicates heterogeneous structure of liver, typical for Budd -Chiari syndrome (one of the re a-

sons of portal hypertension).  

b ð sagittal view; paravertebral veins are dil ated, the arrow shows the membranous closure of vena cava inferior.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (1):67-74      DOI:10.21569/2222-7415-2019-9-1-67-74            ʉʪʨʘʥʠʮʘ  72 
  

 

ȾɌɍɗɔɢɌ ʈ2.     ɀɚɜɘɧ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ. 

ʌʦʨʤʘ ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ, ʢʦʣ-ʚʦ, %  

ʇʦʜʧʝʯʝʥʦʯʥʘʷ 8 (20) 

ɺʥʫʪʨʠʧʝʯʝʥʦʯʥʘʷ 14 (35) 

ʅʘʜʧʝʯʝʥʦʯʥʘʷ 3 (7,5) 

ʅʝʷʩʥʦʡ ʵʪʠʦʣʦʛʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʛʠʧʝʨʜʠʥʘʤʠʯʝʩʢʘʷ) 15 (37,5) 
 

   
 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.  3D-ɘɚɐɑɗɨ. 

Ƚɔəɔɘ ɢɎɑɞɚɘ ɚɍɚɓəɌɣɑəɧ Ɏɑəɧ. ȽɞɜɑɗɖɌɘɔ ɛɚɖɌɓɌə 

ɛɌɜɌɗɗɑɗɨəɧɕ ɡɚɐ ɝɑɗɑɓɑəɚɣəɚɕ ɔ ɗɑɎɚɕ ɛɚɣɑɣəɚɕ Ɏɑə, 

ɛɜɔɏɚɐəɧɕ ɐɗɫ əɌɗɚɒɑəɔɫ H-ɚɍɜɌɓəɚɏɚ ɝɛɗɑəɚɜɑ-

əɌɗɨəɚɏɚ ɌəɌɝɞɚɘɚɓɌ-ɎɌɜɔɌəɞɌ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ. 

Fig. 3.  3D ð model.  

Blue shows veins. The arrows show that spleen and left 

renal  veins are parallel, which is the indication for H -

look spleen -renal anastomoses ð one of the surgical 

treatment optio n.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.      ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɎɑəɚɓəɌɫ ɠɌɓɌ. 

Ɍ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɍ ð ɜɑɓɟɗɨɞɌɞ ɖɚɘɛɨɪɞɑɜəɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ (ɝɔəɔɘ ɢɎɑɞɚɘ ɛɚɖɌɓɌəɧ Ɏɑəɧ, 

ɝɞɜɑɗɖɌɘɔ ɛɚɖɌɓɌə ɔɝɖɟɝɝɞɎɑəəɧɕ ɌəɌɝɞɚɘɚɓ, ɚɐɔə ɔɓ ɎɌɜɔɌəɞɚɎ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ). ȺɞɘɑɣɌɑɞɝɫ ɖɜɚɎɚ-

ɞɚɖ ɛɚ ɌəɌɝɞɚɘɚɓɟ, ɞɜɚɘɍɚɞɔɣɑɝɖɔɑ ɘɌɝɝɧ ɚɞɝɟɞɝɞɎɟɪɞ. ȶɛɑɜɑɐɔ ɚɞ ɌəɌɝɞɚɘɚɓɌ ð ɖɜɟɛəɧɑ ɒɔɐɖɚɝɞəɧɑ ɝɖɚɛ-

ɗɑəɔɫ (ɗɔɘɠɚɢɑɗɑ, ɖɚɞɚɜɚɑ ɎɛɚɝɗɑɐɝɞɎɔɔ ɖɟɛɔɜɚɎɌəɚ ɐɜɑəɔɜɚɎɌəɔɑɘ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ).  

Fig. 4.   Abdomen CT, venous phase.  

a ð sagittal view, b ð the result of postprocessing (blue ð veins, the arrow shows the artificial anastomosis, surgical 

treatment option). There is a blood flow in anastomoses and no sign of thrombosis. Ther e are massive liquid colle c-

tions (lymphocele, treated by US -guided drainage).  
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ɒɑə ɝɑɗɑɖɞɔɎəɧɕ ɛɌɜɢɔɌɗɨəɧɕ ȹ-ɚɍɜɌɓəɧɕ 

ɝɛɗɑəɚɜɑəɌɗɨəɧɕ ɌəɌɝɞɚɘɚɓ. Ȯ ɐɎɟɡ ɝɗɟɣɌɫɡ, 

ɎɝɗɑɐɝɞɎɔɑ ɍɗɔɓɖɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ Ɏɑə, ɍɧɗɔ 

Ɏɧɛɚɗəɑəɧ ɝɛɗɑəɚɜɑəɌɗɨəɧɑ ɌəɌɝɞɚɘɚɓɧ ɛɚ 

ɞɔɛɟ çɍɚɖ Ɏ ɍɚɖè. Ȯ ɞɜɑɡ ɝɗɟɣɌɫɡ ɍɧɗ əɌɗɚɒɑə 

ɐɔɝɞɌɗɨəɧɕ ɝɛɗɑəɚɜɑəɌɗɨəɧɕ ɌəɌɝɞɚɘɚɓ ɔɓ-ɓɌ 

ɓəɌɣɔɞɑɗɨəɚɏɚ ɜɌɝɝɞɚɫəɔɫ ɘɑɒɐɟ ɝɚɝɟɐɌɘɔ ɔ  

ɜɌɝɛɚɗɚɒɑəɔɫ ɡɎɚɝɞɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ.  

Ȱɗɫ ɚɢɑəɖɔ ɛɜɚɡɚɐɔɘɚɝɞɔ ɌəɌɝɞɚɘɚɓɌ ɔ 

ɜɑɏɜɑɝɝɔɔ ɛɜɔɓəɌɖɚɎ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ Ɏ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗ-

əɫɗɌɝɨ ȶȾ. ȹɌ ɜɔɝɟəɖɑ 4 ɛɚɖɌɓɌəɚ ɔɝɝɗɑɐɚɎɌ-

əɔɑ, Ɏɧɛɚɗəɑəəɚɑ ɣɑɜɑɓ 1 ɘɑɝɫɢ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ 

ɐɗɫ ɘɚəɔɞɚɜɔəɏɌ ɛɜɚɡɚɐɔɘɚɝɞɔ ɌəɌɝɞɚɘɚɓɌ.  

ȻɗɌəɔɜɚɎɌəɔɑ ɚɛɑɜɌɢɔɔ ɝ ɛɜɔɘɑəɑəɔɑɘ 

TIPS ȶȾ ɔ ɞɜɑɡɘɑɜəɧɘ ɘɚɐɑɗɔɜɚɎɌəɔɑɘ ɛɚɓɎɚ-

ɗɫɑɞ əɌɏɗɫɐəɚ ɛɚɖɌɓɌɞɨ ɜɌɝɛɚɗɚɒɑəɔɑ ɛɜɌɎɚɕ 

ɛɑɣɑəɚɣəɚɕ Ɏɑəɧ, ɚɢɑəɔɞɨ ɎɌɜɔɌəɞəɟɪ ɌəɌɞɚ-

ɘɔɪ ɛɑɣɑəɚɣəɧɡ Ɏɑə ɔ ɍɜɌəɤ Ɏɚɜɚɞəɚɕ Ɏɑəɧ. 

Ȼɜɔ əɑɖɚɞɚɜɧɡ ɎɌɜɔɌəɞɌɡ ɜɌɓɎɔɞɔɫ ɛɚɐɚɍəɚɑ 

ɎɘɑɤɌɞɑɗɨɝɞɎɚ ɝɞɌəɚɎɔɞɝɫ əɑɎɧɛɚɗəɔɘɧɘ [9]. 

Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ȶȾ ɝ ɍɚɗɪɝəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɚɓɎɚɗɫɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɛɜɚɡɚɐɔɘɚɝɞɨ ɤɟəɞɌ, ɚɢɑəɔɞɨ ɛɜɔɝɞɑəɚɣəɧɕ 

ɔɗɔ ɞɚɞɌɗɨəɧɕ ɞɜɚɘɍɚɓ. ȹɌ ɜɔɝɟəɖɑ 5 ɛɚɖɌɓɌəɌ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɌɫ ȶȾ ɘɚɐɑɗɨ ɛɌɢɔɑəɞɌ əɌ 14-ɑ 

ɝɟɞɖɔ ɝ əɚɜɘɌɗɨəɧɘ ɖɜɚɎɚɞɚɖɚɘ ɛɚ ɤɟəɞɟ. 

ȮɧɎɚɐɧ.  

1.  ȶȾ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

ɩɠɠɑɖɞɔɎəɌ Ɏ ɎɧɫɎɗɑəɔɔ ɛɜɔɓəɌɖɚɎ ɛɚɜɞɌɗɨ-

əɚɕ ɏɔɛɑɜɞɑəɓɔɔ, ɑɑ ɠɚɜɘɧ, ɚɢɑəɖɑ ɛɚɜɞɚɖɌ-

ɎɌɗɨəɧɡ ɌəɌɝɞɚɘɚɓɚɎ.  

2. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɑɕ 

əɑɚɍɡɚɐɔɘɚ ɔɓɘɑəɫɞɨ ɛɜɚɞɚɖɚɗ ɛɜɚɎɑɐɑəɔɫ 

ɘɟɗɨɞɔɠɌɓəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɎɝɗɑɐɝɞɎɔɑ ɓɌ-

ɘɑɐɗɑəɔɫ ɖɜɚɎɚɞɚɖɌ. Ȼɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɝɗɑɐɟ-

ɑɞ ɐɚɛɚɗəɫɞɨ ɝɞɌəɐɌɜɞəɧɑ ɠɌɓɧ ɛɚɓɐəɑɕ Ɏɑəɚɓ-

əɚɕ ɠɌɓɚɕ.  

3. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɝɔɝɞɑɘɧ ɐɗɫ ɘɚɐɑɗɔɜɚ-

ɎɌəɔɫ ɔ ɝɚɎɘɑɥɑəɔɫ ɠɌɓ ɖɚəɞɜɌɝɞəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɛɚɓɎɚɗɫɑɞ ɎɧɍɜɌɞɨ ɚɛɞɔɘɌɗɨəɧɕ ɝɛɚ-

ɝɚɍ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɐɗɫ ɖɚɜɜɑɖɢɔɔ 

ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ. 

4. Ȯ ɛɚɓɐəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ 

ȶȾ ɝ ɘɚɐɑɗɔɜɚɎɌəɔɑɘ ɛɚɓɎɚɗɫɑɞ əɌɏɗɫɐəɚ ɚɢɑ-

əɔɞɨ ɛɜɚɡɚɐɔɘɚɝɞɨ ɤɟəɞɚɎ ɔ ɌəɌɝɞɚɘɚɓɚɎ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ:   

1. Ʉɑɜɗɚɖ Ʉ. ȳɌɍɚɗɑɎɌəɔɫ ɛɑɣɑəɔ ɔ ɒɑɗɣəɧɡ ɛɟɞɑɕ. 

ȸɚɝɖɎɌ, ȯɉȺȾȬȼ ȸɑɐɔɢɔəɌ, 2002. 859 ɝ. 

2. ȭɚɕɖɚ Ȯ.Ȯ. ɔ ɝɚɌɎɞ. ȶ Ɏɚɛɜɚɝɟ ɚ ɞɌɖɞɔɖɑ ɗɑɣɑəɔɫ ɚɝɞɜɧɡ 

ɛɔɥɑɎɚɐəɚ-ɒɑɗɟɐɚɣəɧɡ ɖɜɚɎɚɞɑɣɑəɔɕ ɟ ɍɚɗɨəɧɡ ɝ ɝɔəɐɜɚ-

ɘɚɘ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ. ȬəəɌɗɧ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɏɑɛɌ-

ɞɚɗɚɏɔɔ.  2000; 5 (2): 212. 

3. Ȼɜɚɖɚɛ ȸ., ȯɌɗɌəɝɖɔ ȸ. ȽɛɔɜɌɗɨəɌɫ ɔ ɘəɚɏɚɝɗɚɕəɌɫ ɖɚɘ-

ɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ: ɟɣɑɍəɚɑ ɛɚɝɚɍɔɑ Ɏ 2 ɞɚɘɌɡ. 

ȸɚɝɖɎɌ, ȸȱȰɛɜɑɝɝ-ɔəɠɚɜɘ, 2006.  413 ɝ. 

4. ȸɑɞɚɐɧ ɝɑɏɘɑəɞɌɢɔɔ ɔɓɚɍɜɌɒɑəɔɕ: ɌɎɞɚɘɌɞɔɣɑɝɖɌɫ 

ɝɑɏɘɑəɞɌɢɔɫ (2006). Ȼɜɚɝɘɚɞɜ: 

http://cgm.computergraphics.ru/content/view/147 (ɐɌɞɌ ɚɍ-

ɜɌɥɑəɔɫ: 15.08.2018). 

5. ȶɗɪɣəɔɖɚɎ Ⱥ. Ɋ. Ɂɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɖɜɚɎɚɞɑɣɑəɔɕ ɔɓ 

ɎɌɜɔɖɚɓəɚ-ɜɌɝɤɔɜɑəəɧɡ Ɏɑə ɛɔɥɑɎɚɐɌ ɔ ɒɑɗɟɐɖɌ: ɌɎɞɚɜɑɠ. 

ɐɔɝ. ... ɖɌəɐ. ɘɑɐ. əɌɟɖ. ȶɜɌɝəɚɐɌɜ, 2007. 14 ɝ. 

6. ȶɚɞɔɎ ȭ.ȹ. ɔ ɐɜ. Ɂɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɔ ɛɜɚɠɔɗɌɖɞɔɖɌ 

ɖɜɚɎɚɞɑɣɑəɔɕ ɔɓ ɎɌɜɔɖɚɓəɚ ɜɌɝɤɔɜɑəəɧɡ Ɏɑə ɛɔɥɑɎɚɐɌ ɟ 

ɍɚɗɨəɧɡ ɢɔɜɜɚɓɚɘ ɛɑɣɑəɔ. ȬɗɨɘɌəɌɡ ȴəɝɞɔɞɟɞɌ ɡɔɜɟɜɏɔɔ 

ɔɘ. Ȭ. Ȯ. ȮɔɤəɑɎɝɖɚɏɚ. 2008; 3 (3): 41 ð46.  

7. ȶɟɐɜɫɎɢɑɎɌ Ȭ.Ȯ. ȼɚɗɨ ɘəɚɏɚɠɌɓəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ Ɏ ɚɢɑəɖɑ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɔ ɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ ɛɜɔ ɝɔəɐɜɚɘɑ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ ɐɚ ɔ ɛɚ-

ɝɗɑ ɑɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ: ɐɔɝ. ... ɖɌəɐ. ɘɑɐ. əɌɟɖ. 

ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, 2011. 115 ɝ. 

8. ȶɚɗɝɌəɚɎ Ȭ. Ȯ., ȸɌəɟɖɫə Ȭ. Ȭ., ȳɑɗɨɞɑɜ Ȼ. ȸ., ɃɌɛɗɧɏɔə Ƚ. 

Ƚ., ȶɌɛɔɤəɔɖɚɎ Ȭ. Ȯ. ȮɔɜɞɟɌɗɨəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɚɛɑɜɌɢɔɔ 

əɌ ɛɑɣɑəɔ əɌ ɚɝəɚɎɑ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. 

ȬəəɌɗɧ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɏɑɛɌɞɚɗɚɏɔɔ.  2016; 4 (21) 16-22.  

9. Lee W.K., Chang  S.D., Duddalwar  V.A. et al . Imaging a s-

sessment of congenital and acquired abnormalities of the portal 

venous system. Radio Graphics. 2011; 31 (4): 905 ð926.  

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.   3D-ɘɚɐɑɗɨ. 

Ƚɔəɔɘ ɢɎɑɞɚɘ ɚɍɚɓəɌɣɑəɧ Ɏɑəɧ. Ʉɟəɞ (TIPS) Ɏɧɐɑ-

ɗɑə ɖɜɌɝəɧɘ ɔ ɛɚɖɌɓɌə ɝɞɜɑɗɖɚɕ (ɎɌɜɔɌəɞ ɚɛɑɜɌ-

ɞɔɎəɚɏɚ ɗɑɣɑəɔɫ). 

Fig. 5.   3D-model.  

The veins are indicated by blue. The artificial shunt 

(TIPS) is red and is shown by arrow (surgical treatment 

option).  
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȮɧɫɎɔɞɨ ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɌ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ  ɖɜɔɞɑɜɔɔ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɜɌɓɗɔɣəɧɡ ɝɞɌɐɔɕ ɛɑɜɎɔɣəɚɏɚ ɔ Ɏɞɚɜɔɣəɚɏɚ 

ɖɚɖɝɌɜɞɜɚɓɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɞɌɓɚɍɑɐɜɑəəɧɡ ɝɟɝɞɌɎɚɎ 

Ɏɧɛɚɗəɑəɚ əɌ ɌɛɛɌɜɌɞɑ Hitachi (ɋɛɚəɔɫ). ȺɍɝɗɑɐɚɎɌəɧ ɍɚɗɨəɧɑ ɝ ɖɚɖɝɌɜɞɜɚɓɚɘ (I-III 

ɝɞɌɐɔɔ, n=118) ɔ ɖɚəɞɜɚɗɨəɌɫ ɏɜɟɛɛɌ ɔɓ ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɡ ɗɪɐɑɕ (n=60).  

ȼɑɓɟɗɨɞɌɞ ɔɝɝɗɑɐɚɎɌəɔɫ. ɁɌɜɌɖɞɑɜəɧɘɔ ɩɡɚ-ɛɜɔɓəɌɖɌɘɔ ɔɐɔɚɛɌɞɔɣɑɝɖɚɏɚ ɖɚɖ-

ɝɌɜɞɜɚɓɌ əɌ ɜɌəəɑɕ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ ɫɎɗɫɪɞɝɫ ɝəɔɒɑəɔɑ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɔ 

ɞɚɗɥɔəɧ ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ Ɏ əɌɔɍɚɗɑɑ əɌɏɜɟɒɌɑɘɧɡ 

ɟɣɌɝɞɖɌɡ. Ȼɜɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ (II-III ɝɞɌɐɔɫ) ɐɑɝɞɜɟɖɞɔɎ-

əɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɚɍɗɌɝɞɔ ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɝɚɛɜɚɎɚɒɐɌɪɞɝɫ ɝɞɜɟɖɞɟɜəɧɘɔ 

əɌɜɟɤɑəɔɫɘɔ Ɏ ɝɔəɚɎɔɌɗɨəɚɕ ɝɜɑɐɑ ɝɟɝɞɌɎɌ. Ⱥɝɚɍɑəəɚɝɞɨɪ ɖɚɖɝɌɜɞɜɚɓɌ, ɜɌɓɎɔɎɌɪɥɑ-

ɏɚɝɫ ɛɚɝɗɑ ɞɜɌɎɘɧ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ, ɫɎɗɫɑɞɝɫ əɌɗɔɣɔɑ ɖɚɝɞəɚɏɚ  ɐɑɠɑɖɞɌ Ɏ ɚɍɗɌɝɞɔ 

Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ, ɐɔɝɖɚəɏɜɟɩəɞəɚɝɞɨ ɝɟɝɞɌɎəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ, ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɑ 

ɜɌɓɎɔɞɔɑ ɚɣɌɏɚɎ ɐɑɝɞɜɟɖɢɔɔ Ɏ ɚɍɗɌɝɞɔ ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ 

ɖɚɝɞɔ. ȼɌɓɎɔɞɔɑ ɖɚɖɝɌɜɞɜɚɓɌ ɛɚɝɗɑ ɞɜɌɎɘɧ  ɤɑɕɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɛɜɚɔɝɡɚɐɔɞ, ɖɌɖ 

ɛɜɌɎɔɗɚ, əɌ ɠɚəɑ ɟɒɑ ɟɞɚɗɥɑəəɚɕ ɖɌɛɝɟɗɧ ɝɟɝɞɌɎɌ, ɣɞɚ ɝɛɚɝɚɍɝɞɎɟɑɞ ɛɜɚɏɜɑɝɝɔɜɚɎɌ-

əɔɪ ɐɑɝɞɜɟɖɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ.   

Ⱥɍɝɟɒɐɑəɔɑ. Ȼɚɗɟɣɑəəɧɑ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɌəəɧɑ ɝɚɣɑɞɌɪɞɝɫ 

ɝ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ȰɌɎɧɐɚɎɧɘ Ȱ.Ȭ. ɝ ɝɚɌɎɞɚɜɌɘɔ [6], Ɏ ɖɚɞɚɜɧɡ ɛɚɖɌ-

ɓɌəɚ, ɣɞɚ ɖɚɝɞəɌɫ ɞɖɌəɨ ɏɚɗɚɎɖɔ ɍɑɐɜɌ ɔ ɑɑ ɝɟɝɞɌɎəɌɫ ɛɚɎɑɜɡəɚɝɞɨ ɔɘɑɪɞ ɜɫɐ ɚɝɚɍɑəəɚ-

ɝɞɑɕ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɚɓɚɗɚɏɔɣɑɝɖɚɕ ɠɚɜɘɧ ɖɚɖɝɌɜɞɜɚɓɌ. Ƚ ɛɚɘɚɥɨɪ ɘɑɞɚɐɌ ȿȳȴ Ɏɧ-

ɫɎɗɑəɧ ɖɌɖ ɚɍɥɔɑ, ɞɌɖ ɔ ɝɛɑɢɔɠɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜəɧɑ ɛɜɚɫɎɗɑəɔɫ ɖɚɖɝɌɜɞɜɚɓɌ Ɏ ɜɌɓ-

əɧɡ əɚɓɚɗɚɏɔɣɑɝɖɔɡ ɏɜɟɛɛɌɡ.   

ȳɌɖɗɪɣɑəɔɑ. ȰɔɌɏəɚɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɖɜɔɞɑɜɔɫɘɔ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ I-III 

ɝɞɌɐɔɕ ɔɐɔɚɛɌɞɔɣɑɝɖɚɏɚ ɔ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɖɚɖɝɌɜɞɜɚɓɌ ɛɚ ɐɌəəɧɘ ȿȳȴ  ɫɎɗɫɪɞ-

ɝɫ: ɝɠɑɜɔɣəɚɝɞɨ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ, ɖɚəɏɜɟɩəɞəɚɝɞɨ ɔ ɝɞɜɟɖɞɟɜɌ ɝɟɝɞɌɎəɧɡ ɛɚ-

Ɏɑɜɡəɚɝɞɑɕ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɔ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ, ɏɗɟɍɔəɌ ɛɜɚəɔɖəɚɎɑəɔɫ 

ɟɗɨɞɜɌɓɎɟɖɌ, ɝɚɝɞɚɫəɔɑ ɝɔəɚɎɔɌɗɨəɚɕ ɝɜɑɐɧ ɝɟɝɞɌɎɌ; ɟ ɍɚɗɨəɧɡ ɝ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɘ 

ɖɚɖɝɌɜɞɜɚɓɚɘ - ɢɑɗɚɝɞəɚɝɞɨ ɖɚəɞɟɜɚɎ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ ɔ ɤɑɕɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. 
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SPECIFIC CHARACTERISTICS OF ULTRASOUND DIAGNOSING OF PRIMARY AND 

SECONDARY COXARTHROSIS 

 

Menshchikova T.I., Menshchikov I.N., Mal'tseva L.V., Chegurov O.K.   
 

urpose.  To reveal the characteristi c criteria of different stages of primary and se c-

ondary coxarthrosis using ultrasonography method.  

Material and method.  An ultrasound examination of the hip joints was performed 

on a Hitachi machine (Japan). Patients with coxarthrosis (Stage I - III, n = 118) and a co n-

trol group of healthy people (n = 60) were examined.  

Results.  Characteristic echocritical signs of idiopathic coxarthrosis at an early stage 

of the disease are a decrease in acoustic density and thickness of the subchondral plate of 

the femor al head in the most loaded areas. With the progression of the pathological process 

(stage II -III), destructive changes in the region of the subchondral plate are accompanied by 

structural disorders in the synovial environment of the joint. A specific featu re of coxarthr o-

sis that develops after the injury of the acetabulum is the presence of a bone defect in the 

acetabular region, the discongruence of the articular surfaces, the progressive development 

of foci of destruction in the subchondral plate of the f emoral head. The development of co x-

arthrosis after injury of the femoral neck occurs, as a rule, against the background of the 

already thickened joint capsule, which contributes to the progression of the destructive pr o-

cess of the femoral head. Obtained by  ultrasound data are combined with histological stu d-

ies D.A. Davydov. with co -authors [6], in which it is shown that the bone tissue of the fem o-

ral head and its articular surface have several features depending on the nosological form of 

coxarthrosis. Usin g the method of ultrasound, both general and specific structural manife s-

tations of coxarthrosis in various nosological groups were identified.  

Conclusion.  Diagnostic criteria for determining I -III stages of idiopathic and post -

traumatic coxarthrosis accor ding to ultrasound data are: sphericity of the femoral head; 

congruence and structure of the articular surfaces of the femoral head and acetabulum; u l-

trasound penetration depth; condition of the synovial environment of the joint; in patients 

with pos t traum atic coxarthrosis - the integrity of the contours of the acetabulum and neck 

of the f emur.  

 

 Keywords: ultrasonography, primary and secondary coxarthrosis, stages of the di s-

ease, synovial medium of the joint . 
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ɜɑɐɔ ɓɌɍɚɗɑɎɌəɔɕ ɖɚɝɞəɚ-ɘɧɤɑɣəɚɕ 

ɝɔɝɞɑɘɧ  ɚɐəɚɕ ɔɓ ɝɌɘɧɡ  ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɡ ɛɌɞɚɗɚɏɔɕ ɫɎɗɫɑɞɝɫ 

ɚɝɞɑɚɌɜɞɜɚɓ  [2, 13, 27]. Ȯ ɚɍɥɑɕ 

ɝɞɜɟɖɞɟɜɑ ɚɝɞɑɚɌɜɞɜɚɓɚɎ ɖɚɖɝɌɜɞɜɚɓ 

(ȶȬ)  ɜɌɓɗɔɣəɚɏɚ ɏɑəɑɓɌ Ɏ 20-30% ɝɗɟɣɌɑɎ ɫɎɗɫ-

ɑɞɝɫ ɛɜɔɣɔəɚɕ ɎɧɡɚɐɌ ɛɌɢɔɑəɞɚɎ əɌ ɔəɎɌɗɔɐ-

əɚɝɞɨ [5, 14, 25].  

ȼɌɓɗɔɣɌɪɞ ɛɑɜɎɔɣəɧɕ ɔ Ɏɞɚɜɔɣəɧɕ ɖɚɖ-

ɝɌɜɞɜɚɓ. ȻɑɜɎɔɣəɧɕ ɔɐɔɚɛɌɞɔɣɑɝɖɔɕ ȶȬ  ɜɌɝ-

ɛɜɚɝɞɜɌəɑə ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɛɜɑɖɗɚəəɧɡ ɗɑɞ, 

ɣɌɥɑ Ɏɝɑɏɚ ɝɞɜɌɐɌɪɞ ɘɟɒɣɔəɧ. ȶ ɚɝəɚɎəɧɘ 

ɛɜɔɣɔəɌɘ ɜɌɓɎɔɞɔɫ ȶȬ ɚɞəɚɝɔɞɝɫ ɘɑɡɌəɔɓɘ 

ɟɝɞɌɗɚɝɞɔ ɔ ɔɓɍɧɞɚɣəɌɫ əɌɏɜɟɓɖɌ əɌ ɝɟɝɞɌɎɧ 

[18, 19]. ȴɓ-ɓɌ ɡɜɚəɔɣɑɝɖɚɏɚ ɎɚɝɛɌɗɑəɔɫ, ɜɌɓɎɔ-

ɎɌɪɥɑɏɚɝɫ Ɏ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɑ, əɌɜɟɤɌ-

ɑɞɝɫ ɍɌɗɌəɝ ɘɑɒɐɟ ɌəɌɍɚɗɔɣɑɝɖɔɘɔ ɔ ɐɑɝɞɜɟɖ-

ɞɔɎəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ, Ɍ ɞɌɖɒɑ ɔɓɘɑəɫɑɞɝɫ ɘɑ-

ɞɌɍɚɗɔɓɘ ɡɚəɐɜɚɢɔɞɚɎ [28].  

Ȯɞɚɜɔɣəɧɕ (ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɕ ȶȬ) ɘɚ-

ɒɑɞ ɜɌɓɎɔɎɌɞɨɝɫ, əɌɛɜɔɘɑɜ, ɛɚɝɗɑ ɛɚɎɜɑɒɐɑəɔɫ 

ɖɚɝɞɑɕ ɞɌɓɌ, ɛɑɜɑɗɚɘɌ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ ɔ 

ɤɑɕɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. Ƚɚ Ɏɜɑɘɑəɑɘ, ɐɑɏɑəɑ-

ɜɌɞɔɎəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɞɌɓɚɍɑɐ-

ɜɑəəɚɘ ɝɟɝɞɌɎɑ ɛɜɚɏɜɑɝɝɔɜɟɪɞ ɟ 57-88% ɛɚ-

ɝɞɜɌɐɌɎɤɔɡ, ɛɜɔ ɩɞɚɘ ɐɑɠɚɜɘɔɜɟɪɥɔɕ ɚɝɞɑɚ-

Ɍɜɞɜɚɓ ɞɫɒɑɗɚɕ ɝɞɑɛɑəɔ əɌɍɗɪɐɌɑɞɝɫ ɍɚɗɑɑ ɣɑɘ 

ɟ 20% ɛɌɢɔɑəɞɚɎ, ɏɑɞɑɜɚɞɚɛɔɣɑɝɖɔɑ ɚɝɝɔɠɔɖɌ-

ɞɧ - ɟ 25,6%, Ɍɝɑɛɞɔɣɑɝɖɔɕ əɑɖɜɚɓ ɏɚɗɚɎɖɔ ɍɑɐ-

ɜɑəəɚɕ ɖɚɝɞɔ - ɟ 10% [11].  

ȬəɌɗɔɓ ɝɚɎɜɑɘɑəəɚɕ ɗɔɞɑɜɌɞɟɜɧ ɛɚɖɌɓɌɗ, 

ɣɞɚ ɗɑɣɑəɔɑ ɖɚɖɝɌɜɞɜɚɓɌ ɫɎɗɫɑɞɝɫ ɝɗɚɒəɚɕ ɓɌ-
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ɐɌɣɑɕ, ɞɌɖ ɖɌɖ ɛɜɔ ɛɑɜɎɔɣəɚɘ ȶȬ ɍɚɗɨəɧɑ ɚɍ-

ɜɌɥɌɪɞɝɫ ɓɌ ɛɚɘɚɥɨɪ ɖ ɚɜɞɚɛɑɐɟ ɟɒɑ ɛɜɔ Ɏɧ-

ɜɌɒɑəəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɔ ɝɞɜɟɖɞɟɜəɧɡ ɛɜɚɫɎ-

ɗɑəɔɫɡ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ Ɏɞɚɜɚɕ - ɞɜɑɞɨɑɕ ɝɞɌ-

ɐɔɫɘ ɖɚɖɝɌɜɞɜɚɓɌ. Ȼɜɔ Ɏɞɚɜɔɣəɚɘ ɖɚɖɝɌɜɞɜɚɓɑ 

ɝɔɞɟɌɢɔɫ ɚɝɗɚɒəɫɑɞɝɫ ɚɝɚɍɑəəɚɝɞɫɘɔ ɗɚɖɌɗɔ-

ɓɌɢɔɔ ɐɑɠɑɖɞɌ, əɌɛɜɔɘɑɜ,  Ɏ əɌɔɍɚɗɑɑ əɌɏɜɟ-

ɒɌɑɘɚɘ ɓɌɐəɑ-Ɏɑɜɡəɑɘ ɚɞɐɑɗɑ Ɏ ɝɚɣɑɞɌəɔɔ ɝ 

ɛɚɐɎɧɎɔɡɚɘ ɍɑɐɜɌ ɔ ɝɞɚɕɖɚɕ ɝɏɔɍɌɞɑɗɨəɚ-

ɛɜɔɎɚɐɫɥɑɕ ɖɚəɞɜɌɖɞɟɜɚɕ [20, 21, 25], ɜɌɓɎɔ-

ɞɔɑɘ Ɍɝɑɛɞɔɣɑɝɖɚɏɚ əɑɖɜɚɓɌ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ 

ɖɚɝɞɔ ɔ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ [23, 24, 29]. Ƚɚ-

ɏɗɌɝəɚ ɝɚɎɜɑɘɑəəɧɘ ɛɜɑɐɝɞɌɎɗɑəɔɫɘ, ɖɚɖɝɌɜɞ-

ɜɚɓ ɜɌɓɗɔɣəɚɕ ɩɞɔɚɗɚɏɔɔ ɔɘɑɑɞ ɚɍɥɔɑ ɏɔɝɞɚɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɑ, ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɑ ɔ ɖɗɔəɔɣɑɝɖɔɑ 

ɛɜɔɓəɌɖɔ. ȺɐəɌɖɚ, əɑɝɘɚɞɜɫ əɌ ɛɜɚɎɚɐɔɘɧɑ 

ɠɟəɐɌɘɑəɞɌɗɨəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɚɢɑəɖɑ ɏɔ-

ɝɞɚɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɧ ɏɚɗɚɎɖɔ ɍɑɐɜɑə-

əɚɕ ɖɚɝɞɔ ɛɜɔ ɖɚɖɝɌɜɞɜɚɓɑ, ɘəɚɏɔɑ Ɍɝɛɑɖɞɧ 

ɐɌəəɚɕ ɛɜɚɍɗɑɘɧ ɔɓɟɣɑəɧ əɑ ɐɚɝɞɌɞɚɣəɚ [6].  

ȽɎɚɑɎɜɑɘɑəəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɔ ɛɜɌɎɔɗɨəɌɫ ɔə-

ɞɑɜɛɜɑɞɌɢɔɫ ɜɌɓɎɔɎɌɪɥɑɏɚɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɛɜɚɢɑɝɝɌ ɛɚɓɎɚɗɫɑɞ ɛɚɐɚɍɜɌɞɨ ɌɐɑɖɎɌɞəɧɕ ɘɑ-

ɞɚɐ ɗɑɣɑəɔɫ ɔəɐɔɎɔɐɟɌɗɨəɚ ɐɗɫ ɖɌɒɐɚɏɚ ɛɌɢɔ-

ɑəɞɌ [3, 13].  

Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɞɌɓɚɍɑɐɜɑə-

əɚɏɚ ɝɟɝɞɌɎɌ ɛɜɔɘɑəɫɑɞɝɫ ɛɚɗəɧɕ ɌɜɝɑəɌɗ ɗɟ-

ɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ: ɜɑəɞɏɑəɚɏɜɌɠɔɫ, 

ȸȼȾ ɔ ȶȾ, ɖɚɞɚɜɧɑ  ɛɚɓɎɚɗɫɪɞ ɎɧɫɎɗɫɞɨ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ əɌ Ɏɝɑɡ ɝɞɌɐɔɫɡ ɓɌɍɚɗɑ-

ɎɌəɔɫ [8, 21, 24].  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɛɜɌɖɞɔɖɑ ɞɜɌɎɘɌɞɚ-

ɗɚɏɚɎ ɔ ɡɔɜɟɜɏɚɎ ɜɌɓɗɔɣəɚɏɚ ɛɜɚɠɔɗɫ ɤɔɜɚɖɚ 

ɔɝɛɚɗɨɓɟɑɞɝɫ ɘɑɞɚɐ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ (ȿȳȴ) [4]. ȾɌɖ, Ɏ ɜɌɍɚɞɑ ȾɚɗɝɞɚɎɚɕ ȷ.Ȭ. ɛɚ-

ɖɌɓɌəɌ Ɏɚɓɘɚɒəɚɝɞɨ  ɘɑɞɚɐɌ ȿȳȴ ɐɗɫ ɚɢɑəɖɔ 

ɝɚɝɞɚɫəɔɫ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɐɔɝɖɚɎ, ɣɞɚ ɚɝɚ-

ɍɑəəɚ ɢɑəəɚ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ əɌɣɌɗɨəɧɡ ɛɜɚ-

ɫɎɗɑəɔɕ ɚɝɞɑɚɡɚəɐɜɚɓɌ [26]. Ȯ ɔɝɝɗɑɐɚɎɌəɔɫɡ 

ȸɌɖɌɜɚɎɚɕ ȸ.Ȯ., ȮɌɗɨɖɚɎɌ ȸ.Ɋ. ɟɝɞɌəɚɎɗɑəɌ 

ɎɧɝɚɖɌɫ ɩɠɠɑɖɞɔɎəɚ ɘɑɞɚɐɌ ȿȳȴ Ɏ ɐɔɌɏəɚɝɞɔ-

ɖɑ ɝɔəɚɎɔɞɌ, ɝɎɚɍɚɐəɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɛɚɗɚɝɞɔ ɝɟ-

ɝɞɌɎɌ ɔ ɝɟɛɜɌɛɌɞɑɗɗɫɜəɚɕ ɝɟɘɖɑ, Ɍ ɞɌɖɒɑ ɖɔɝɞ 

ȭɑɕɖɑɜɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ əɟɗɑ-

Ɏɚɕ ɝɞɌɐɔɑɕ ɚɝɞɑɚɌɜɞɜɚɓɌ [15]. ȹɌɐɞɚɣɔɕ Ȭ.ȯ. ɝ 

ɝɚɌɎɞɚɜɌɘɔ  ɔɝɛɚɗɨɓɚɎɌɗɔ ɘɑɞɚɐ ȿȳȴ ɛɜɔ ɛɗɌ-

əɔɜɚɎɌəɔɔ ɗɑɣɑəɔɫ ɔ ɚɍɦɑɖɞɔɎɔɓɌɢɔɔ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɟ ɍɚɗɨəɧɡ ɝ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɛɌɞɚɗɚɏɔɑɕ 

[17].  

ȴəɞɑɜɑɝ ɖ ɘɑɞɚɐɟ ȿȳȴ Ɏ ɚɍɗɌɝɞɔ ɚɜɞɚɛɑ-

ɐɔɔ ɔ ɞɜɌɎɘɌɞɚɗɚɏɔɔ ɚɍɟɝɗɚɎɗɑə əɑ ɞɚɗɨɖɚ 

ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɗəɧɘ ɚɞɝɟɞɝɞɎɔɑɘ ɛɜɚɞɔɎɚɛɚɖɌ-

ɓɌəɔɕ ɖ ɛɜɔɘɑəɑəɔɪ, əɚ ɔ Ɏɚɓɘɚɒəɚɝɞɨɪ ɜɑəɞ-

ɏɑəɚəɑɖɚəɞɜɌɝɞəɧɡ ɘɫɏɖɔɡ ɞɖɌəɑɕ (əɌɛɜɔɘɑɜ, 

ɝɔəɚɎɔɌɗɨəɚɕ ɔ ɠɔɍɜɚɓəɚɕ ɚɍɚɗɚɣɑɖ ɖɌɛɝɟɗɧ 

ɝɟɝɞɌɎɌ) [7, 22].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȮɧɫɎɔɞɨ ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɌ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ  ɖɜɔɞɑɜɔɔ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ 

ɜɌɓɗɔɣəɧɡ ɝɞɌɐɔɕ ɛɑɜɎɔɣəɚɏɚ ɔ Ɏɞɚɜɔɣəɚɏɚ 

ɖɚɖɝɌɜɞɜɚɓɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ əɌ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɧɡ ɌɛɛɌɜɌɞɑ Hitachi (ɋɛɚəɔɫ) ɝ ɔɝɛɚɗɨɓɚɎɌəɔ-

ɑɘ  ɗɔəɑɕəɚɏɚ ɐɌɞɣɔɖɌ ɝ ɣɌɝɞɚɞɚɕ 7,5 ȸɏɢ.  ȾɌ-

ɓɚɍɑɐɜɑəəɧɑ ɝɟɝɞɌɎɧ ɚɢɑəɔɎɌɗɔ Ɏ ɛɚɗɚɒɑəɔɔ 

ɛɌɢɔɑəɞɌ ɗɑɒɌ əɌ ɝɛɔəɑ, ɐɌɞɣɔɖ ɟɝɞɌəɌɎɗɔɎɌɗɔ 

ɛɚ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɍɑɐɜɌ, əɌ 1 ɝɘ əɔɒɑ 

ɛɟɛɌɜɞɚɎɚɕ ɝɎɫɓɖɔ (ɝɞɌəɐɌɜɞəɚɑ ɝɖɌəɔɜɚɎɌ-

əɔɑ), ɛɜɚɎɚɐɔɗɔ ɖɌɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɏɚɗɚɎɖɔ 

ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ: ɝɚɡɜɌəɑəɔɑ ɔɗɔ əɌɜɟɤɑəɔɑ ɑɑ 

ɝɠɑɜɔɣəɚɝɞɔ, ɝɞɜɟɖɞɟɜəɚɑ ɝɚɝɞɚɫəɔɑ ɖɚəɞɟɜɚɎ 

ɏɚɗɚɎɖɔ ɔ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ, ɖɚəɏɜɟɩəɞəɚɝɞɨ 

ɔɡ ɛɚɎɑɜɡəɚɝɞɑɕ, əɌɗɔɣɔɑ ɚɝɞɑɚɠɔɞɚɎ, ɝɎɚɍɚɐ-

əɧɡ ɠɜɌɏɘɑəɞɚɎ, ɐɑɏɑəɑɜɌɞɔɎəɧɡ ɖɔɝɞ; ɖɚɗɔɣɑ-

ɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɎɖɗɪɣɌɗɌ ɔɓɘɑɜɑəɔɑ ɜɌɓɘɑɜɚɎ 

ɏɗɧɍɚɖ, ɠɜɌɏɘɑəɞɚɎ, ɏɔɛɚɩɡɚɏɑəəɧɡ ɖɔɝɞ, Ɏɑɗɔ-

ɣɔəɧ ɓɎɟɖɚɛɜɚɎɚɐɔɘɚɝɞɔ, Ɍ  ɞɌɖɒɑ Ɍɖɟɝɞɔɣɑ-

ɝɖɚɕ ɛɗɚɞəɚɝɞɔ (ȬȻ, ɟɝɗ. ɑɐ.) ɔɝɝɗɑɐɟɑɘɧɡ 

ɝɞɜɟɖɞɟɜ. Ȼɜɔ ɟɝɞɌəɚɎɖɑ ɐɌɞɣɔɖɌ Ɏɐɚɗɨ ɤɑɕɖɔ 

ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɚɢɑəɔɎɌɗɔ ɝɞɜɟɖɞɟɜəɚɑ ɝɚɝɞɚ-

ɫəɔɑ ɝɔəɚɎɔɌɗɨəɚɕ ɝɜɑɐɧ ɝɟɝɞɌɎɌ, ɔɓɘɑɜɫɗɔ 

ɞɚɗɥɔəɟ ɠɔɍɜɚɓəɚɕ ɔ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɑɖ. 

Ȱɗɫ ɔɓɘɑɜɑəɔɫ ɤɑɑɣəɚ-ɐɔɌɠɔɓɌɜəɚɏɚ ɟɏɗɌ 

(ɄȰȿ) ɝ ɛɚɘɚɥɨɪ ɝɞɌəɐɌɜɞəɚɕ ɛɜɚɏɜɌɘɘɧ 

ɖɚɘɛɨɪɞɑɜɌ  ɛɜɚɎɚɐɔɗɔ ɖɌɝɌɞɑɗɨəɧɑ ɗɔəɔɔ ɖ 

ɖɚəɞɟɜɟ ɤɑɕɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɔ ɖɚəɞɟɜɟ 

ɐɔɌɠɔɓɌ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. ȹɌ ɛɑɜɑɝɑɣɑəɔɔ ɐɎɟɡ 

ɗɔəɔɕ ɔɓɘɑɜɫɗɔ  Ɏɑɗɔɣɔəɟ ɄȰȿ. Ȼɜɔ ɔɓɘɑɜɑ-

əɔɔ  ɐɗɔəɧ ɤɑɕɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ, ɏɗɟɍɔəɧ 

ɛɜɚəɔɖəɚɎɑəɔɫ  ɟɗɨɞɜɌɓɎɟɖɌ, ɞɚɗɥɔəɧ ɏɔɌɗɔ-

əɚɎɚɏɚ ɡɜɫɥɌ ɔ ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ, 

ɜɌɓɘɑɜɌ ɖɌɛɝɟɗɧ  ɔ ɥɑɗɔ ɝɟɝɞɌɎɌ  ɔɝɛɚɗɨɓɚɎɌɗɔ 

ɛɚɐɎɔɒəɧɑ  ɘɌɜɖɑɜɧ (ɘɘ).  ȻɜɚɎɑɐɑəɚ ɚɍɝɗɑɐɚ-

ɎɌəɔɑ ɍɚɗɨəɧɡ ɝ ɖɚɖɝɌɜɞɜɚɓɚɘ (I-III ɝɞɌɐɔɔ) ɔ 

ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɡ ɗɪɐɑɕ (ɖɚəɞɜɚɗɨəɌɫ 

ɏɜɟɛɛɌ). 

ȯɜɟɛɛɟ ɝ ɔɐɔɚɛɌɞɔɣɑɝɖɔɘ ɖɚɖɝɌɜɞɜɚɓɚɘ 

ɝɚɝɞɌɎɔɗɔ ɛɌɢɔɑəɞɧ, ɎɛɑɜɎɧɑ ɚɍɜɌɞɔɎɤɔɑɝɫ Ɏ 

ɖɗɔəɔɖɟ ɀȯȭȿ çȼȹɂè ȮȾȺ ɔɘɑəɔ ɌɖɌɐɑɘɔɖɌ ȯ.Ȭ. 

ȴɗɔɓɌɜɚɎɌ ɝ ɒɌɗɚɍɌɘɔ əɌ ɍɚɗɔ ɜɌɓɗɔɣəɚɕ ɔə-

ɞɑəɝɔɎəɚɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɛɚɜɌɒɑəəɚɕ ɖɚəɑɣəɚɝɞɔ, 

ɡɜɚɘɚɞɟ, əɌɜɟɤɑəɔɑ ɛɚɡɚɐɖɔ.  

ȯɜɟɛɛɟ ɝ Ɏɞɚɜɔɣəɧɘ ɖɚɖɝɌɜɞɜɚɓɚɘ ɝɚɝɞɌ-

Ɏɔɗɔ ɛɌɢɔɑəɞɧ ɛɚɝɗɑ ɞɜɌɎɘɧ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌ-

ɐɔəɧ ɔ  ɞɜɌɎɘɧ ɤɑɕɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɔ ɛɚ-

ɗɟɣɔɎɤɔɑ ɗɑɣɑəɔɑ  ɛɚ ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ. ȻɌɢɔ-

ɑəɞɧ ɐɌəəɚɕ ɏɜɟɛɛɧ ɚɍɜɌɞɔɗɔɝɨ ɖɗɔəɔɖɟ ɀȯȭȿ 

çȼȹɂè ȮȾȺ Ɏ ɝɎɫɓɔ ɝ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɘ ɝɚ-

ɝɞɚɫəɔɑɘ ɛɚɜɌɒɑəəɚɕ ɖɚəɑɣəɚɝɞɔ: ɍɚɗɔ, ɍɧɝɞ-

ɜɟɪ ɟɞɚɘɗɫɑɘɚɝɞɨ, ɡɜɚɘɚɞɟ. ȰɌɎəɚɝɞɨ ɞɜɌɎɘɧ 

ɝɚɝɞɌɎɔɗɌ ɚɞ 1 ɏɚɐɌ ɐɚ 5 ɗɑɞ.  

ȽɞɜɟɖɞɟɜəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɖɗɔəɔɣɑɝɖɚ-

ɏɚ ɘɌɞɑɜɔɌɗɌ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ1. Ȱɗɫ 

ɎɑɜɔɠɔɖɌɢɔɔ ɐɌəəɧɡ Ɏɝɑɘ ɍɚɗɨəɧɘ ɛɜɚɎɚɐɔ-

ɗɌɝɨ ɜɑəɞɏɑəɚɏɜɌɠɔɫ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ ɛɜɚɔɓ-

ɎɚɐɔɗɌɝɨ ɝ ɛɚɘɚɥɨɪ ɛɌɖɑɞɌ ɌəɌɗɔɓɌ ɐɌəəɧɡ 

Microsoft EXȽEL-2000 ɔ AtteStat. ȻɜɚɎɑɜɖɌ ɜɌɝ-

ɛɜɑɐɑɗɑəɔɫ ɛɜɚɠɔɗɑɕ  Ɍɝɔɘɘɑɞɜɔɔ  ɝɚəɚɏɑɚɘɑɞ- 
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ɜɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɏɐɑ ɣɔɝɗɚ əɌɍɗɪɐɑəɔɕ 

ɝɚɝɞɌɎɗɫɗɚ ɚɞ 6 ɐɚ 14 ɛɚ ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɘ 

ɖɜɔɞɑɜɔɫɘ ȶɚɗɘɚɏɚɜɚɎɌ, ȽɘɔɜəɚɎɌ, ɖɜɔɞɑɜɔɫɘ 

Ɍɝɔɘɘɑɞɜɔɔ ɔ ɩɖɝɢɑɝɝɌ ɛɚɖɌɓɌɗɌ, ɣɞɚ ɏɔɛɚɞɑɓɌ 

əɚɜɘɌɗɨəɚɝɞɔ ɚɞɖɗɚəɫɑɞɝɫ, ɞ.ɑ. ɔɝɝɗɑɐɟɑɘɧɑ 

ɛɚɖɌɓɌɞɑɗɔ əɑ ɛɚɐɣɔəɫɪɞɝɫ çɓɌɖɚəɟ əɚɜɘɌɗɨəɚ-

ɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫè. ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖɔ Ɏɧɍɚɜɚɣəɧɡ ɝɚɎɚɖɟɛəɚɝɞɑɕ ɛɜɑɐɝɞɌɎɗɑ-

əɧ Ɏ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɞɌɍɗɔɢɌɡ Ɏ Ɏɔɐɑ ɘɑɐɔɌ-

əɧ ɝ ɟɜɚɎəɑɘ 25% ö75% ɛɜɚɢɑəɞɔɗɑɕ ɔ ɣɔɝɗɚ 

əɌɍɗɪɐɑəɔɕ (n), ɜɌɎəɚɑ ɣɔɝɗɟ ɚɍɝɗɑɐɚɎɌəəɧɡ 

ɝɟɝɞɌɎɚɎ. ȺɍɜɌɍɚɞɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɘɑɞɚɐɚɘ ɎɌɜɔɌɢɔɚəəɚɕ ɝɞɌɞɔ-

ɝɞɔɖɔ, ɛɜɔɘɑəɫɑɘɧɘ ɐɗɫ ɘɌɗɧɡ Ɏɧɍɚɜɚɖ ɝ 

ɛɜɔəɫɞɔɑɘ ɟɜɚɎəɫ ɓəɌɣɔɘɚɝɞɔ ɜ Ò 0,05.  ȽɞɌɞɔ-

ɝɞɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ ɜɌɓɗɔɣɔɕ ɚɛɜɑɐɑɗɫɗɔ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɜɔɞɑɜɔɫ ȮɔɗɖɚɖɝɚəɌ. Ȯ ɜɌɍɚɞɑ 

ɔɝɛɚɗɨɓɚɎɌəɌ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ȶɚɝɔəɝɖɚɕ ȴ.Ƚ. 

[12].  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȶɚəɞɜɚɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɞɌɓɚɍɑɐɜɑəəɧɡ 

ɝɟɝɞɌɎɚɎ Ɏɧɛɚɗəɑəɚ ɟ 66 ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɡ 

ɗɪɐɑɕ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 17 ɐɚ 65 ɗɑɞ (n=120). ȮɧɫɎ-

ɗɑəɚ, ɣɞɚ Ɏ əɚɜɘɑ  ɏɚɗɚɎɖɌ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɍɧ-

ɗɌ ɢɑəɞɜɔɜɚɎɌəɌ Ɏɚ ɎɛɌɐɔəɑ, ɔɘɑɗɌ ɝɠɑɜɔɣəɟɪ 

ɠɚɜɘɟ,  ɖɚəɞɟɜ ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɍɧɗ 

ɜɚɎəɧɕ ɔ ɚɐəɚɜɚɐəɧɕ. ȯɗɟɍɔəɌ ɛɜɚəɔɖəɚɎɑəɔɫ 

ɟɗɨɞɜɌɓɎɟɖɌ ɜɌɎəɫɗɌɝɨ 1,70 (1,50ö1,9) ɘɘ, ȬȻ - 

180 (175ö189)ɟɝ ɗ.ɑɐ., ɞɚɗɥɔəɌ ɠɔɍɜɚɓəɚɕ ɚɍɚ-

ɗɚɣɖɔ ɖɌɛɝɟɗɧ ɝɟɝɞɌɎɌ - 1,55 (1,44ö1,68) ɘɘ, 

ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ - 5,10 (0,40ö5,6) ɘɘ, ɏɔ-

ɌɗɔəɚɎɚɏɚ ɡɜɫɥɌ - 1,45 (1,00ö1,54) ɘɘ. 

Ɂɚɜɚɤɚ ɔɓɎɑɝɞəɧ ɖɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑ-

əɔɫ ɛɑɜɎɚɕ ɝɞɌɐɔɔ ɔɐɔɚɛɌɞɔɣɑɝɖɚɏɚ ɖɚɖɝɌɜɞɜɚ-

ɓɌ:  əɑɍɚɗɨɤɔɑ ɍɚɗɔ Ɏ ɚɍɗɌɝɞɔ ɞɌɓɚɍɑɐɜɑəəɧɡ 

ɝɟɝɞɌɎɚɎ, ɖɚɞɚɜɧɑ ɟɝɔɗɔɎɌɪɞɝɫ ɛɚɝɗɑ ɐɗɔɞɑɗɨ-

əɚɕ ɡɚɐɨɍɧ ɔ ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɔ. Ȼɜɔ ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɐɌəəɚɕ ɏɜɟɛ-

ɛɑ ɍɚɗɨəɧɡ ɎɧɫɎɗɫɗɔɝɨ əɑɍɚɗɨɤɔɑ ɟɣɌɝɞɖɔ 

ɝɖɗɑɜɚɓɌ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɖɜɌɑɎɧɑ ɚɝɞɑɚɠɔɞɧ 

ɜɌɓɘɑɜɚɘ 1-3,5 ɘɘ, ɝɟɒɑəɔɑ ɥɑɗɔ ɝɟɝɞɌɎɌ ɐɚ 

0,6 ɘɘ.  

Ȼɜɔ ȿȳȴ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɚɝɨ ɝəɔɒɑəɔɑ 

ɞɚɗɥɔəɧ ɏɔɌɗɔəɚɎɚɏɚ ɡɜɫɥɌ ɐɚ 0,09 (0,05ö0,10) 

ɘɘ, ɟɛɗɚɞəɑəɔɑ ɛɑɜɑɐəɑɗɌɞɑɜɌɗɨəɚɏɚ ɟɣɌɝɞɖɌ 

ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ (ȬȻ 199 (178ö210) ɟɝɗ. 

ɑɐ.) ɔ ɟɘɑəɨɤɑəɔɑ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɗɌ-

ɞɑɜɌɗɨəɚɏɚ ɔ ɘɑɐɔɌɗɨəɚɏɚ ɖɜɌɑɎ ɏɚɗɚɎɖɔ ɐɚ 155 

(147ö164) ɟɝɗ. ɑɐ. ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɚɕ. Ȼɜɔ ɚɢɑəɖɑ ɖɌɛɝɟɗɧ ɝɟɝɞɌɎɌ ɎɔɓɟɌɗɔ-

ɓɔɜɚɎɌɗɌɝɨ əɌɞɫəɟɞɌɫ ɠɔɍɜɚɓəɌɫ ɚɍɚɗɚɣɖɌ ɖɌɛ-

ɝɟɗɧ ɝɟɝɞɌɎɌ, ɟɘɑɜɑəəɚɑ ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɌ 

ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ ɐɚ  6,5 (5,5ö7,0) ɘɘ. ȾɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, ɖ ɩɡɚ-ɛɜɔɓəɌɖɌɘ əɌɣɌɗɨəɚɕ  ɝɞɌ-

ȾɌɍɗɔɢɌ ʈ1. ȽɞɜɟɖɞɟɜəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɖɗɔəɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ  (ȶȬ - ɖɚɖɝɌɜɞɜɚɓ).   

ɻʨʫʧʧʳ  

ʦʙʩʣʝʜʫʝʤʳʭ 

ʏʠʩʣʦ 

 ʧʘʮʠʝʥʪʦʚ 

 ɺʦʟʨʘʩʪ 

(ʛʦʜʳ) 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʫʩʪʘʚʦʚ 

ɿʜʦʨʦʚʳʡ  

ʩʫʩʪʘʚ 

ɹʦʣʴʥʦʡ  

ʩʫʩʪʘʚ 

ɿʜʦʨʦʚʳʝ ʧʘ-

ʮʠʝʥʪʳ 

60 17-65 120 120 - 

ʠʜʠʦʧʘʪʠʯʝʩʢʠʡ        ʂɸ 

I   ʩʪʘʜʠʷ ʂɸ 

 

14 55-81 28 14 14 

II  ʩʪʘʜʠʷ ʂ
 19 27-58 38 19 19 

III   ʩʪʘʜʠʷ ʂɸ 33 35-78 66 33 33 

ʚʪʦʨʠʯʥʳʡ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʡ ʂɸ (ʧʦʩʣʝ ʧʝʨʝʣʦʤʘ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ) 

I   ʩʪʘʜʠʷ ʂɸ 6 35 - 80 10 5 5 

II  ʩʪʘʜʠʷ ʂɸ 7 30 - 85 6 3 3 

III   ʩʪʘʜʠʷ ʂɸ 12 34 - 85 16 8 8 

ʧʦʩʣʝ ʧʝʨʝʣʦʤʘ ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ 

I   ʩʪʘʜʠʷ ʂɸ 6 28-80 4 2 2 

II  ʩʪʘʜʠʷ ʂɸ 7 32-80 6 3 3 

III   ʩʪʘʜʠʷ ʂɸ 14 29-80 18 9 9 
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ɐɔɔ (I) ɔɐɔɚɛɌɞɔɣɑɝɖɚɏɚ ɖɚɖɝɌɜɞɜɚɓɌ ɚɞəɚɝɫɞɝɫ 

ɏɑɞɑɜɚɏɑəəɧɕ ɛɚ ɝɞɜɟɖɞɟɜɑ ɖɚəɞɟɜ ɝɟɍɡɚə-

ɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ 

(əɌɗɔɣɔɑ ɟɣɌɝɞɖɚɎ ɟɛɗɚɞəɑəɔɫ əɌ Ɏɑɜɡɟɤɖɑ 

ɩɛɔɠɔɓɌ ɔ ɘɑɗɖɔɑ ɏɗɧɍɖɔ ɛɚ ɖɜɌɫɘ), ɝəɔɒɑəɔɑ 

ɜɌɓɘɑɜɌ ɏɔɌɗɔəɚɎɚɏɚ ɡɜɫɥɌ, ɫɎɗɑəɔɑ ɟɘɑɜɑəəɚ-

ɏɚ ɝɔəɚɎɔɞɌ. ȹɌɗɔɣɔɑ ɏɑɞɑɜɚɏɑəəɚɕ ɝɞɜɟɖɞɟɜɧ ɔ 

ɝəɔɒɑəɔɑ ɞɚɗɥɔəɧ ɏɔɌɗɔəɚɎɚɏɚ ɡɜɫɥɌ ɝɎɔɐɑ-

ɞɑɗɨɝɞɎɟɪɞ ɚ ɛɚɞɑɜɑ ɑɏɚ Ɍɘɚɜɞɔɓɔɜɟɪɥɔɡ 

ɝɎɚɕɝɞɎ ɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɔ ɐɑɏɑəɑɜɌɞɔɎəɚɏɚ 

ɛɜɚɢɑɝɝɌ ɝ ɎɚɎɗɑɣɑəɔɑɘ ɛɚɐɗɑɒɌɥɑɕ ɖɚɝɞəɚɕ 

ɞɖɌəɔ (ɜɔɝ. 1). 

ȶ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘ ɛɜɚɫɎɗɑəɔɫɘ Ɏɞɚ-

ɜɚɕ ɝɞɌɐɔɔ ɔɐɔɚɛɌɞɔɣɑɝɖɚɏɚ ɖɚɖɝɌɜɞɜɚɓɌ  ɚɞəɚ-

ɝɫɞɝɫ: ɐɔɝɖɚəɏɜɟɩəɞəɚɝɞɨ ɝɟɝɞɌɎəɧɡ ɛɚɎɑɜɡəɚ-

ɝɞɑɕ, ɚɣɌɏɚɎɧɑ ɛɜɚɝɎɑɞɗɑəɔɫ Ɏ ɓɚəɑ ɩɛɔɠɔɓɌ 

ɖɚɝɞɔ (ɛɑɜɎɧɑ ɛɜɔɓəɌɖɔ ɜɌɓɎɔɞɔɫ ɖɔɝɞɚɓəɚɕ 

ɐɑɏɑəɑɜɌɢɔɔ), ɏɜɟɍɧɑ ɖɚɝɞəɧɑ ɜɌɓɜɌɝɞɌəɔɫ ɛɚ 

ɛɑɜɔɠɑɜɔɔ ɝɟɝɞɌɎɌ, ɓəɌɣɔɞɑɗɨəɚɑ ɝəɔɒɑəɔɑ 

Ɏɧɝɚɞɧ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ.  

Ȼɜɔ ɖɗɔəɔɣɑɝɖɚɘ ɚɝɘɚɞɜɑ ɛɌɢɔɑəɞɚɎ ɚɞ-

ɘɑɣɌɗɔɝɨ ɖɚəɞɜɌɖɞɟɜɧ Ɏ ɞɌɓɚɍɑɐɜɑəəɚɘ ɔ ɖɚ-

ɗɑəəɚɘ ɝɟɝɞɌɎɌɡ, ɖɚɞɚɜɧɑ ɛɜɔɎɚɐɔɗɔ ɖ ɟɖɚɜɚ-

ɣɑəɔɪ ɚɞəɚɝɔɞɑɗɨəɚɕ ɐɗɔəɧ ɖɚəɑɣəɚɝɞɔ, ɜɌɓ-

Ɏɔɞɔɪ ɛɑɜɑɘɑɒɌɪɥɑɕɝɫ ɡɜɚɘɚɞɧ, ɝɖɚɗɔɚɓɟ ɔ 

ɛɑɜɑɖɌɤɔɎɌəɔɪ ɞɌɓɚɎɧɡ ɖɚɝɞɑɕ, Ɏɛɗɚɞɨ ɐɚ ɜɌɓ-

ɜɟɤɑəɔɫ ɝɎɫɓɚɖ ɘɑɒɐɟ ɖɚɝɞɫɘɔ ɞɌɓɌ, Ɏɝɑ ɩɞɚ 

ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɎɧɜɌɒɑəəɧɘ ɍɚɗɑɎɧɘ ɝɔə-

ɐɜɚɘ.  

Ȼɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɝɖɌəɔɜɚɎɌəɔɔ ɏɔɌɗɔ-

əɚɎɧɕ ɡɜɫɥ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ Ɏ Ɏɔɐɑ ɚɝɞɜɚɎ-

ɖɚɎ ɞɚɗɥɔəɚɕ 0,06 (0,03ö0,08) ɘɘ, ɚɞɘɑɣɌɗɚɝɨ 

ɜɌɓɜɌɝɞɌəɔɑ ɡɜɫɥɑɎɧɡ ɚɝɞɑɚɠɔɞɚɎ, ɐɑɠɚɜɘɌ-

ɢɔɫ ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɏɚɗɚɎɖɔ ɍɑɐɜɑə-

əɚɕ ɖɚɝɞɔ. Ȯ ɚɍɗɌɝɞɔ ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ 

ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɛɚ ɗɌɞɑɜɌɗɨəɚɘɟ ɔ ɘɑ-

ɐɔɌɗɨəɚɘɟ ɖɜɌɫɘ ɏɚɗɚɎɖɔ ɚɛɜɑɐɑɗɫɗɔɝɨ ɘɑɗɖɔɑ 

ɏɗɧɍɖɔ (ȬȻ=134 (129ö140) ɟɝɗ. ɑɐ.), Ɍ ɞɌɖɒɑ 

ɝɎɚɍɚɐəɧɑ ɠɜɌɏɘɑəɞɧ ɜɌɓɘɑɜɚɘ 1,5-3,5 ɘɘ əɌɐ 

Ɏɑɜɡɟɤɖɚɕ ɩɛɔɠɔɓɌ, ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɟɣɌɝɞ-

ɖɔ ɔɝɞɚəɣɑəɔɫ ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ,  ɏɗɟ-

ɍɔəɌ ɛɜɚəɔɖəɚɎɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɌ ɍɧɗɌ ɟɎɑɗɔ-

ɣɑəɌ ɐɚ 3,7 (2,2ö4,6) ɘɘ, ɐɔɠɠɑɜɑəɢɔɜɚɎɌɗɔɝɨ 

ɞɌɖɒɑ ɔɤɑɘɔɓɔɜɚɎɌəəɧɑ ɖɔɝɞɚɓəɧɑ ɚɣɌɏɔ ɜɌɓ-

ɘɑɜɚɘ 1,0ɡ 0,05ɡ0,08 ɘɘ ɝ əɔɓɖɚɕ Ɍɖɟɝɞɔɣɑɝɖɚɕ 

ɛɗɚɞəɚɝɞɨɪ 60 (52ö74) ɟɝɗ. ɑɐ. ȴɝɛɚɗɨɓɚɎɌəɔɑ 

ɠɟəɖɢɔɚəɌɗɨəɧɡ ɛɜɚɍ ɝ ɚɞɎɑɐɑəɔɑɘ ɔ ɛɜɔɎɑɐɑ-

əɔɑɘ ɍɑɐɜɌ ɛɚɓɎɚɗɫɗɚ ɍɚɗɑɑ ɖɌɣɑɝɞɎɑəəɚ ɚɢɑ-

əɔɞɨ ɜɌɓɘɑɜɧ ɚɣɌɏɚɎ ɐɑɝɞɜɟɖɢɔɔ ɔ ɖɔɝɞ. ȶɌɛɝɟ-

ɗɌ ɝɟɝɞɌɎɌ ɍɧɗɌ ɟɞɚɗɥɑəɌ ɓɌ ɝɣɑɞ  ɟɎɑɗɔɣɑəɔɫ 

ɜɌɓɘɑɜɌ  ɠɔɍɜɚɓəɚɕ  ɚɍɚɗɚɣɖɔ  ɐɚ 3,6 (3,8ö3,4) 

ɘɘ ɔ  ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ ɐɚ 7,6 (7,0ö7,9) 

ɘɘ. Ȯ ɚɍɗɌɝɞɔ  ɡɜɫɥɑɎɚɕ ɏɟɍɧ ɚɛɜɑɐɑɗɫɪɞɝɫ 

ɖɔɝɞɧ ɜɌɓɗɔɣəɚɕ ɠɚɜɘɧ ɔ ɜɌɓɘɑɜɌ (ɜɔɝ. 2).  

ȷɚɖɌɗɨəɧɑ ɟɣɌɝɞɖɔ ɝɖɗɑɜɚɓɌ ɝɟɍɡɚəɐɜɌɗɨ-

əɚɕ ɖɚɝɞɔ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɔ ɚ ɜɌɓɎɔɞɔɔ 

ɝɟɍɡɚəɐɜɌɗɨəɚɏɚ ɚɝɞɑɚɝɖɗɑɜɚɓɌ. 

Ȼɜɔ ɖɗɔəɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɚɗɨəɧɡ ɝ  

ɞɜɑɞɨɑɕ ɝɞɌɐɔɑɕ ɖɚɖɝɌɜɞɜɚɓɌ, ɖɌɖ ɛɜɌɎɔɗɚ,  Ɏɧ-

ɫɎɗɫɗɔɝɨ ɡɜɚɘɚɞɌ, ɍɧɝɞɜɌɫ ɟɞɚɘɗɫɑɘɚɝɞɨ 

ɘɧɤɢ, ɛɚɝɞɚɫəəɧɑ ɎɧɜɌɒɑəəɧɑ ɍɚɗɔ Ɏ ɚɍɗɌɝɞɔ 

ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ ɝ ɔɜɜɌɐɔɌɢɔɑɕ Ɏ ɛɚɫɝ-

əɔɣəɚ-ɖɜɑɝɞɢɚɎɧɕ ɚɞɐɑɗ, ɟɘɑəɨɤɑəɔɑ Ɍɘɛɗɔɞɟ-

ɐɧ ɐɎɔɒɑəɔɕ Ɏ ɛɚɜɌɒɑəəɚɘ ɝɟɝɞɌɎɑ ɐɚ 10-15Á Ɏ 

ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. ȻɜɚɎɑɐɑəəɌɫ ɜɑəɞɏɑ-

əɚɏɜɌɠɔɫ ɟ ɍɚɗɨəɧɡ  ɝ ɞɜɑɞɨɑɕ ɝɞɌɐɔɑɕ ɖɚɖ-

ɝɌɜɞɜɚɓɌ ɛɚɓɎɚɗɫɗɌ ɎɧɫɎɔɞɨ ɛɚɗəɚɑ ɚɞɝɟɞɝɞɎɔɑ 

ɝɠɑɜɔɣəɚɝɞɔ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ, əɌɜɟ-

ɤɑəɔɑ ɖɚəɏɜɟɩəɞəɚɝɞɔ ɖɚəɞɌɖɞəɧɡ ɛɚɎɑɜɡəɚ-

ɝɞɑɕ,  ɎɧɜɌɒɑəəɟɪ ɐɑɠɚɜɘɌɢɔɪ ɤɑɕɖɔ ɍɑɐ-

ɜɑəəɚɕ ɖɚɝɞɔ, ɝɟɒɑəɔɑ çɥɑɗɔè ɝɟɝɞɌɎɌ, ɚɣɌɏɔ 

ɝɖɗɑɜɚɓɌ, Ɍ ɞɌɖɒɑ əɌɗɔɣɔɑ ɖɔɝɞ ɜɌɓɗɔɣəɚɏɚ 

ɜɌɓɘɑɜɌ Ɏ ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɑ.  

Ȼɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɝɖɌəɔɜɚɎɌəɔɔ ɚɞɘɑ-

ɣɌɗɔɝɨ ɎɧɜɌɒɑəəɧɑ ɐɑɝɞɜɟɖɞɔɎəɧɑ  ɔɓɘɑəɑəɔɫ  

ɝɟɝɞɌɎəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ: ɠɜɌɏɘɑəɞɌɢɔɫ 

ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ, əɌɗɔɣɔɑ ɖɔɝɞɚɓəɧɡ 

ɜɌɓɜɌɝɞɌəɔɕ,  ɟɎɑɗɔɣɑəɔɑ ɓɎɟɖɚɛɜɚɎɚɐɔɘɚɝɞɔ  

ɐɚ 14,0 (11,0ö21,0) ɘɘ, ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɗəɚɑ ɚɞ-

ɝɟɞɝɞɎɔɑ ɏɔɌɗɔəɚɎɚɏɚ ɡɜɫɥɌ, ɝɟɝɞɌɎəɌɫ ɥɑɗɨ 

ɣɌɥɑ Ɏɝɑɏɚ ɍɧɗɌ ɓɌɛɚɗəɑəɌ ɜɟɍɢɚɎɚɕ ɞɖɌəɨɪ ɔ 

əɑ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɗɌɝɨ (ɜɔɝ. 3 Ɍ). 

ɉɡɚ-ɛɜɔɓəɌɖɔ ɝɔəɚɎɔɞɌ ɝɚɡɜɌəɫɗɔɝɨ, ɚɐ-

əɌɖɚ Ɏ ɚɞɗɔɣɔɑ ɚɞ ɛɜɑɐɧɐɟɥɑɕ ɝɞɌɐɔɔ ɠɔɍɜɚɓ-

əɌɫ ɚɍɚɗɚɣɖɌ ɍɧɗɌ ɓəɌɣɔɞɑɗɨəɚ ɔɝɞɚəɣɑəɌ  ɐɚ 

0,6 (0,4ö0,7) ɘɘ, ɝɔəɚɎɔɌɗɨəɌɫ ɚɍɚɗɚɣɖɌ ɔɘɑɗɌ 

əɑɚɐəɚɜɚɐəɟɪ ɝɞɜɟɖɞɟɜɟ ɔ  ɍɧɗɌ ɟɞɚɗɥɑəɌ ɐɚ 

7,9  (7,6ö8,5) ɘɘ.  Ȼɜɔ ɝɖɌəɔɜɚɎɌəɔɔ ɤɑɕɖɔ 

ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ Ɏ ɞɚɗɥɑ ɠɔɍɜɚɓəɚɕ ɔ ɝɔəɚɎɔ-

Ɍɗɨəɚɕ ɚɍɚɗɚɣɑɖ  ɞɌɖɒɑ  ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɏɔ-

ɛɚɩɡɚɏɑəəɧɑ  ɖɔɝɞɧ ɜɌɓɗɔɣəɚɏɚ ɜɌɓɘɑɜɌ (ɜɔɝ. 3 

ɍ). 

ȻɜɚɎɑɐɑəəɧɑ ȿȳȴ ɞɌɓɚɍɑɐɜɑəəɧɡ ɝɟɝɞɌ-

ɎɚɎ ɛɚɓɎɚɗɔɗɔ ɝɠɚɜɘɔɜɚɎɌɞɨ ɖɜɔɞɑɜɔɔ, ɛɚɓɎɚ-

ɗɫɪɥɔɑ ɚɢɑəɔɞɨ I-III ɝɞɌɐɔɔ ɔɐɔɚɛɌɞɔɣɑɝɖɚɏɚ 

ȶȬ (ɞɌɍɗ. ʈ2).  

ȿ ɍɚɗɨəɧɡ ɝ Ɏɞɚɜɔɣəɧɘ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑ-

ɝɖɔɘ ɖɚɖɝɌɜɞɜɚɓɚɘ ɝɞɜɟɖɞɟɜəɚɑ ɝɚɝɞɚɫəɔɑ ɞɌ-

ɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɜɫɐɚɘ ɠɌɖ-

ɞɚɜɚɎ: ɗɚɖɌɗɔɓɌɢɔɑɕ ɛɑɜɑɗɚɘɌ, ɞɫɒɑɝɞɨɪ ɔ 

ɐɌɎəɚɝɞɨɪ ɛɚɗɟɣɑəəɚɕ ɞɜɌɎɘɧ, Ɍ ɞɌɖɒɑ Ɍɐɑɖ-

ɎɌɞəɚɝɞɨɪ ɔ ɝɎɚɑɎɜɑɘɑəəɚɝɞɨɪ ɛɜɚɎɑɐɑəəɚɏɚ 

ɗɑɣɑəɔɫ. ȶɜɔɞɑɜɔɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝɞɌɐɔɕ 

ɛɜɔ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɘ ȶȬ ɚɞɗɔɣɌɪɞɝɫ ɚɞ 

ɝɞɌɐɔɕ ɛɜɔ ɛɑɜɎɔɣəɚɘ ȶȬ ɗɚɖɌɗɔɓɌɢɔɑɕ ɜɌəɑɑ 

ɛɚɗɟɣɑəəɚɕ ɞɜɌɎɘɧ.   

Ȼɚɝɗɑ ɞɜɌɎɘɧ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ 

əɌɣɌɗɨəɧɑ ɝɞɌɐɔɔ ɖɚɖɝɌɜɞɜɚɓɌ ɡɌɜɌɖɞɑɜɔɓɚɎɌ-

ɗɔɝɨ ɛɚɝɞɑɛɑəəɧɘ ɟɎɑɗɔɣɑəɔɑɘ ɐɔɝɖɚəɏɜɟɩəɞ-

əɚɝɞɔ ɝɟɝɞɌɎəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ ɏɚɗɚɎɖɔ ɍɑɐɜɑə-

əɚɕ ɖɚɝɞɔ ɔ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ, ɛɚɫɎɗɑəɔɑɘ 

ɚɣɌɏɚɎ ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɎɚɝɛɌɗɑəɔɑɘ 

ɖɌɛɝɟɗɧ ɝɟɝɞɌɎɌ (ɜɔɝ. 4 Ɍ, ɍ).  

ȻɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑ-

əɑəɔɕ Ɏ ɚɍɗɌɝɞɔ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɛɜɔɎɚɐɔɗɚ ɖ ɟɝɔɗɑəɔɪ ɍɚɗɑɎɚɏɚ ɝɔə-

ɐɜɚɘɌ Ɏ ɚɍɗɌɝɞɔ ɞɌɓɌ ɔ əɔɒəɑɕ ɖɚəɑɣəɚɝɞɔ, 

ɎɧɜɌɒɑəəɚɘɟ əɌɜɟɤɑəɔɪ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ 

ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɌ. Ȼɚɩɞɚɘɟ, ɛɚɗɟɣɑəɔɑ ɐɚ-

ɛɚɗəɔɞɑɗɨəɧɡ    ɖɜɔɞɑɜɔɑɎ,    ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɡ  
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ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2)  

ȼɔɝ. 1.    ȽɚəɚɏɜɌɘɘɌ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ.   

ȽɞɌəɐɌɜɞəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ. ȭɚɗɨəɌɫ ȯ., 32 ɏɚɐɌ. Ȱɔ-

Ɍɏəɚɓ: ɖɚɖɝɌɜɞɜɚɓ, I ɝɞɌɐɔɫ. ȮɔɓɟɌɗɔɓɔɜɟɪɞɝɫ 

əɌɣɌɗɨəɧɑ ɛɜɔɓəɌɖɔ ȶȬ: ɔɝɞɚəɣɑəɔɑ ɖɚəɞɟɜɌ 

ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ  (1) ɔ ɏɔɌɗɔəɚɎɚɏɚ ɡɜɫɥɌ  

(2) əɌ Ɏɑɜɡɟɤɖɑ ɩɛɔɠɔɓɌ. 

Fig. 1.  Sonograms of hip joints.  

Standard scanning. Patient G., 32 years old.  Dia gnosis: 

Stage I coxarthrosis.  Initial coxarthrosis signs are vis u-

alized: thinning of subchondral plate  (1) contour and 

hyaline cartilage  (2) at the top of the epiphysis.  

ȼɔɝ. 2.     ȽɚəɚɏɜɌɘɘɌ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ.   

ȭɚɗɨəɚɕ ȶ., 52 ɏɚɐɌ.  ȰɔɌɏəɚɓ: ɖɚɖɝɌɜɞɜɚɓ, II ɝɞɌɐɔɫ. 

Ȼɜɔ ɝɖɌəɔɜɚɎɌəɔɔ Ɏɐɚɗɨ ɤɑɕɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ 

ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɖɔɝɞɌ ɡɜɫɥɑɎɚɕ ɏɟɍɧ Ɏ ɠɚɜɘɑ əɑ-

ɛɜɌɎɔɗɨəɚɏɚ ɚɎɌɗɌ, ɏɑɞɑɜɚɏɑəəɚɕ ɝɞɜɟɖɞɟɜɧ ɜɌɓɘɑ-

ɜɚɘ 13ɡ7,9 ɘɘ (ɛɚɖɌɓɌəɚ ɓɎɑɓɐɚɣɖɌɘɔ). 

Fig. 2.  Sonograms of hip joints.  

Patient  K., 52 years old. Diagnosis: Stage II coxarthr o-

sis. When scanning along the femoral neck the cartila g-

inous lip cyst  is visualized in the form of an irregular 

oval of heterogenous structure of 13ɡ7,9 mm size 

(shown by asterisks).  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.     ȽɚəɚɏɜɌɘɘɧ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ.   

ȭɚɗɨəɌɫ ȿ.,  46 ɗɑɞ. ȰɔɌɏəɚɓ: ɖɚɖɝɌɜɞɜɚɓ, III ɝɞɌɐɔɫ.  

Ɍ -  ɉɡɚ-ɛɜɔɓəɌɖɔ ɎɧɜɌɒɑəəɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɡ  ɔɓɘɑəɑəɔɕ ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ  ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ 

ɖɚɝɞɔ (ȯȭȶ) əɌ ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɏɚ ɖɚəɞɟɜɌ (ɛɚɖɌɓɌəɚ ɓɎɑɓɐɚɣɖɌɘɔ).   

ɍ -  ȶɌɛɝɟɗɌ ɝɟɝɞɌɎɌ (ɛɚɖɌɓɌəɚ  ɞɜɑɟɏɚɗɨəɔɖɌɘɔ) ɟɞɚɗɥɑəɌ ɐɚ 14,3 ɘɘ, ɠɔɍɜɚɓəɌɫ ɚɍɚɗɚɣɖɌ ɖɌɛɝɟɗɧ (ɛɚɖɌɓɌ-

əɚ ɓɎɑɓɐɚɣɖɌɘɔ) ɝɟɝɞɌɎɌ 2,4 - 2,5 ɘɘ. 

Fig. 3.   Sonograms of the hip.  

Patient U., 46 years old. Diagnosis: Stage III coxarthrosis.  

Ɍ - Echo -signs of pronounced destructive changes in the subchondral pl ate of femoral head (FH) throughout the 

contour (shown by asterisks).  

b - Joint capsule  (shown by triangles) is thickened up to 14,3 mm, fibrous membrane (shown by asterisks) of the 

joint capsule amounts to 2,4 -2,5 mm.  
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.      ȽɚəɚɏɜɌɘɘɧ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ.   

ȭɚɗɨəɌɫ Ɋ., 45 ɗɑɞ. ȰɔɌɏəɚɓ: ɛɚɝɞɞɜɌɎɘɌ-ɞɔɣɑɝɖɔɕ ɖɚɖɝɌɜɞɜɚɓ, I ɝɞɌɐɔɫ (ɣɑɜɑɓ 8 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɛɑɜɑɗɚɘɌ  

Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ). Ɍ -  ȽɞɌəɐɌɜɞəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ. ȮɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɠɜɌɏɘɑəɞɧ (1) Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔ-

əɧ,  əɌɣɌɗɨəɧɑ ɐɑɝɞɜɟɖɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ  ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ  ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ (2). ɍ - ȽɖɌ-

əɔɜɚɎɌəɔɑ Ɏɐɚɗɨ ɤɑɕɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. ɉɡɚ-ɛɜɔɓəɌɖɔ əɌɣɌɗɨəɚɏɚ ɝɔəɚɎɔɞɌ:  ɖɌɛɝɟɗɌ ɝɟɝɞɌɎɌ ɟɞɚɗɥɑəɌ ɐɚ 

7,6 ɘɘ (ɛɚɖɌɓɌəɚ ɞɜɑɟɏɚɗɨəɔɖɌɘɔ). 

Fig. 4.   Sonograms of the hip.  

Patient U., 46 years old. Diagnosis: Stage I posttraumatic coxarthrosis (eight months after acetabulum fracture).  Ɍ 

- Standard scanning. The acetabular fragment is visualized (1), initial destructive  changes in the subchondral 

plate of femoral head (2).  b - Scanning along the neck of the femur. Echo -signs of initial synovitis: the joint capsule 

is thickened up to 7,6mm (shown by triangles).  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.      ȽɚəɚɏɜɌɘɘɧ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ.   

ȭɚɗɨəɌɫ Ʉ., 54 ɏɚɐɌ. ȰɔɌɏəɚɓ: ɛɚɝɞɞɜɌɎɘɌ-ɞɔɣɑɝɖɔɕ ɖɚɖɝɌɜɞɜɚɓ III ɝɞɌɐɔɔ (1,6 ɏɚɐɌ ɛɚɝɗɑ ɞɜɌɎɘɧ Ɏɑɜɞɗɟɒ-

əɚɕ ɎɛɌɐɔəɧ). Ɍ -  ȮɔɓɟɌɗɔɓɔɜɟɪɞɝɫ     ɚɞɐɑɗɨəɧɑ ɠɜɌɏɘɑəɞɧ  (ɛɚɖɌɓɌəɚ ɝɞɜɑɗɖɌɘɔ) ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌ-

ɝɞɔəɖɔ ɏɚɗɚɎɖɔ  ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ   ȬȻ= 155-160 ɟɝɗ. ɑɐ., ɏɗɟɍɔəɌ ɛɜɚəɔɖəɚɎɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɌ ɟɎɑɗɔɣɑəɌ ɐɚ 

25 ɘɘ; ɖɚəɞɟɜ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ əɑ ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ, ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɟɣɌɝɞɖɔ  ɝ əɌɜɟɤɑəəɚɕ ɝɞɜɟɖ-

ɞɟɜɚɕ, ȬȻ= 90 -115 ɟɝɗ. ɑɐ. ɍ - ȶɌɛɝɟɗɌ ɝɟɝɞɌɎɌ   ɟɞɚɗɥɑəɌ ɐɚ 18 ɘɘ (ɛɚɖɌɓɌəɚ ɞɜɑɟɏɚɗɨəɔɖɌɘɔ), ɠɔɍɜɚɓəɌɫ 

ɚɍɚɗɚɣɖɌ əɑɜɚɎəɌɫ, ɞɚɗɥɔəɌ 0,9-2,2 ɘɘ (ɛɚɖɌɓɌəɚ ɓɎɑɓɐɚɣɖɌɘɔ). 

Fig. 5.   Sonograms of the hip.  

Patient S., 54 years old. Diagnosis: posttraumatic coxarthrosis III stage (1,6 years after acetab ular injury).  Ɍ - vis-

ualized individual fragments (shown by arrows)  of the subchondral plate of the femoral head (acoustic de nsity) AD 

= 155 -160 standard units, the penetration depth of ultrasound is increased to 25 mm; the contour of the acetab u-

lum is n ot differentiated, areas with a disturbed structure are visualized, AP = 90 -115 conventional units.  b - the 

capsule of the joint is thickened to 18mm (shown by triangles), the fibrous membrane is uneven, the thic kness 

0,9 -2,2mm (shown by asterisks).  
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ɚɝɚɍɑəəɚɝɞɔ ɝɞɜɟɖɞɟɜəɚɏɚ ɝɚɝɞɚɫəɔɫ ɞɌɓɚɍɑɐ-

ɜɑəəɚɏɚ ɝɟɝɞɌɎɌ Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝ ɛɚɝɞɞɜɌɎ-

ɘɌɞɔɣɑɝɖɔɘ ȶȬ, ɛɜɑɐɝɞɌɎɗɫɑɞ ɚɝɚɍɟɪ ɌɖɞɟɌɗɨ-

əɚɝɞɨ. Ȱɔɝɖɚəɏɜɟɩəɞəɚɝɞɨ ɝɟɝɞɌɎəɧɡ ɛɚɎɑɜɡəɚ-

ɝɞɑɕ əɑɔɓɘɑəəɚ ɛɜɔɎɚɐɔɗɌ ɖ ɜɌɓɎɔɞɔɪ ɌɜɞɜɚɓɌ 

ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ (ɜɔɝ. 5 Ɍ, ɍ). 

ȹɌɜɟɤɑəɔɑ ɖɚəɞɟɜɌ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ, 

ɠɜɌɏɘɑəɞɌɢɔɫ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɎɔɓɟɌ-

ɗɔɓɔɜɚɎɌɗɔɝɨ ɖɌɖ ɛɜɔ  ɝɞɌəɐɌɜɞəɚɘ, ɞɌɖ ɔ ɛɜɔ 

ɖɚɝɚ-ɐɔɌɏɚəɌɗɨəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ. Ȯ ɚɍɗɌɝɞɔ 

ɝɔəɚɎɔɌɗɨəɚɕ ɝɜɑɐɧ ɝɟɝɞɌɎɌ ɞɌɖɒɑ ɛɜɚɔɝɡɚɐɔ-

ɗɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ: ɏɔɌɗɔəɚɎɧɕ 

ɡɜɫɥ ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɗɝɫ, 

ɠɔɍɜɚɓəɌɫ ɚɍɚɗɚɣɖɌ ɖɌɛɝɟɗɧ ɝɟɝɞɌɎɌ ɔɘɑɗɌ əɑ-

ɜɚɎəɧɕ, əɌɞɫəɟɞɧɕ ɖɚəɞɟɜ, ɝɔəɚɎɔɌɗɨəɌɫ ɚɍɚ-

ɗɚɣɖɌ ɖɌɛɝɟɗɧ ɝɟɝɞɌɎɌ ɍɧɗɌ ɟɞɚɗɥɑəɌ ɐɚ 8,8 

(7,7ö10,0) ɘɘ, ɔɘɑɗɌ ɏɑɞɑɜɚɏɑəəɟɪ ɝɞɜɟɖɞɟɜɟ. Ȯ 

ɜɑɓɟɗɨɞɌɞɑ, ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɩɡɚ-ɛɜɔɓəɌɖɔ 

ɎɧɜɌɒɑəəɚɏɚ ɝɔəɚɎɔɞɌ (ɞɚɗɥɔəɌ ɖɌɛɝɟɗɧ ɝɟ-

ɝɞɌɎɌ 14 (11ö18) ɘɘ).  

ȬɖɟɝɞɔɣɑɝɖɌɫ ɛɗɚɞəɚɝɞɨ ɚɞɐɑɗɨəɧɡ ɠɜɌɏ-

ɘɑəɞɚɎ ɝɚɝɞɌɎɗɫɗɌ 180 (172ö190)  ɟɝɗ. ɑɐ.,  

ɘɑɒɐɟ ɠɜɌɏɘɑəɞɌɘɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɟɣɌɝɞ-

ɖɔ ɐɑɠɑɖɞɌ ɖɚɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɝ ɍɚɗɑɑ əɔɓɖɚɕ 

Ɍɖɟɝɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɨɪ ɐɚ 55 ɟɝɗ. ɑɐ.   

Ȼɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ 

ɖɚɖɝɌɜɞɜɚɓɌ ɟ ɍɚɗɨəɧɡ ɛɚɝɗɑ ɞɜɌɎɘɧ Ɏɑɜɞɗɟɒ-

əɚɕ ɎɛɌɐɔəɧ əɌɜɫɐɟ ɝ ɖɜɔɞɑɜɔɫɘɔ, ɛɜɑɐɝɞɌɎ-

ɗɑəəɧɘɔ Ɏ ɞɌɍɗɔɢɑ ʈ2, əɑɚɍɡɚɐɔɘɚ ɛɚɐɜɚɍəɚ 

ɚɢɑəɔɎɌɞɨ ɓɚəɟ ɛɚɎɜɑɒɐɑəɔɫ, ɞɚ ɑɝɞɨ ɝɞɜɟɖɞɟɜɟ 

ɔ ɢɑɗɚɝɞəɚɝɞɨ ɖɚəɞɟɜɌ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ. 

ȺɝəɚɎəɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɖɜɔɞɑɜɔɔ ɛɜɔ 

Ɏɞɚɜɔɣəɚɘ ȶȬ ɟ ɍɚɗɨəɧɡ ɛɚɝɗɑ ɞɜɌɎɘɧ Ɏɑɜɞ-

ɗɟɒəɚɕ ɎɛɌɐɔəɧ  ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ3. 

Ȱɜɟɏɚɕ ɛɜɔɣɔəɚɕ ɜɌɓɎɔɞɔɫ ɛɚɝɞɞɜɌɎɘɌ- 

ȾɌɍɗɔɢɌ ʈ2.     ȿɗɨɞɜɌɓɎɟɖɚɎɧɑ ɖɜɔɞɑɜɔɔ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑ I-III ɝɞɌɐɔɔ ɔɐɔɚɛɌɞɔ-

ɣɑɝɖɚɏɚ  ɖɚɖɝɌɜɞɜɚɓɌ. 

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ 

ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ 

ʩʫʩʪʘʚʘ 

ʉʪʘʜʠʠ  ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ  ʢʦʢʩʘʨʪʨʦʟʘ 

I    (n=14) II   (n=19) III  (n=33) 

ʉʬʝʨʠʯʥʦʩʪʴ 

ʛʦʣʦʚʢʠ  ɹʂ 

ʩʦʭʨʘʥʝʥʘ ʫʤʝʨʝʥʥʦ 

ʜʝʬ
ʨʤʠʨʦʚʘʥʘ 

ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʂʦʥʛʫʵʥʪʥʦʩʪʴ   

ʛʦʣʦʚʢʠ ɹʂ ʠ ɺɺ 

ʢʦʥʛʨʫʵʥʪʥʳ ʫʤʝʨʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝ  

ʢʦʥʨʫʵʥʪʥʦʩʪʠ  

ʚʳʨʘʞʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝ  

ʢʦʥʛʨʫʵʥʪʥʦʩʪʠ 

ʉʪʨʫʢʪʫʨʘ  

ʩʫʩʪʘʚʥʳʭ  

ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʫʯʘʩʪʢʠ ʠʩʪʦʥʯʝʥʠʷ 

ʩʫʙʭʦʥʜʨʘʣʴʥʦʡ ʧʣʘ-

ʩʪʠʥʢʠ, ʛʣʳʙʢʠ ʧʦ ʢʨʘ-

ʷʤ ɻɹʂ; ʛʠ-

ʧʦʵʭʦʛʝʥʥʳʝ ʢʠʩʪ
   
 

ʭʨʷʱʝʚʦʡ ʛʫʙʝ 

ʬʨʘʛʤʝʥʪʳ, ʢʠʩʪʦʟʥʳʝ 

ʦʯʘʛʠ ʚ ʦʙʣʘʩʪʠ ʩʫʙʭʦʥʜ-

ʨʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ɻɹʂ 

ʨʘʟʤʝʨʦʤ  1,0ʍ0,05ʍ0,08 

ʤʤ  

ʚʳʨʘʞʝʥʥʘʷ ʬʨʘʛʤʝʥʪʘʮʠʷ ʩʫʙʭʦʥ-

ʜʨʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ɻɹʂ; ʢʠʩʪʦʟʥʳʝ 

ʦʯʘʛʠ ʨʘʟʤʝʨʦʤ ʜʦ 4,0ʍ2,05ʍ2,2 ʤʤ 

ɻʣʫʙʠʥʘ  

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʋɿ 

(ʤʤ) 

1,8 

1,5õ1,9 

3,7* 

2,2õ4,6 

14,0* 

11õ21 

ɻʠʘʣʠʥʦʚʳʡ ʭʨʷʱ 

(ʤʤ) 

0,09 

0,05 õ0,10 

(ʥʝʨʦʚʥʳʡ) 

0,06 

0,03õ0,08 

 (ʚ ʚʠʜʝ ʦʩʪʨʦʚʢʦʚ) 

ʥʝ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ 

ɸʇ  ʛʦʣʦʚʢʠ  ɹʂ 

(ʫʩʣ.ʝʜ.) 

155 

147õ164  

134* 

129õ140 

112* 

118 õ125  

ʊʦʣʱʠʥʘ  ʌʆ 

(ʤʤ) 

1,97 

1,6õ2,1 

3,6* 

3,4õ3,8 

0,6* 

0,4õ0,7 

ʊʦʣʱʠʥʘ  ʉʆ (ʤʤ) 6,5 

5,5õ7,0 

7,6 

7,0õ7,9 

7,9 

7,6õ8,5 

ʇʨʠʤʝʯʘʥʠʝ: Mʝ 25% õ75% ʧʨʦʮʝʥʪʠʣʝʡ, n - ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ, *ʨÒ0,05; ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʋɿ - ʫʣʴʪʨʘ-

ʟʚʫʢ; ʛʦʣʦʚʢʘ ɹʂ - ʛʦʣʦʚʢʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ; ɺɺ - ʚʝʨʪʣʫʞʥʘʷ ʚʧʘʜʠʥʘ; ʉʆ - ʩʠʥʦʚʠʘʣʴʥʘʷ ʦʙʦʣʦʯʢʘ ʢʘʧʩʫʣʳ ʩʫ-

ʩʪʘʚʘ; ʌʆ - ʬʠʙʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʢʘʧʩʫʣʳ ʩʫʩʪʘʚʘ. 
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ɞɔɣɑɝɖɚɏɚ ɖɚɖɝɌɜɞɜɚɓɌ ɫɎɗɫɑɞɝɫ ɞɜɌɎɘɌ ɤɑɕɖɔ 

ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ, ɖɚɞɚɜɌɫ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ 

əɌɜɟɤɑəɔɑɘ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɏɚɗɚɎɖɔ ɍɑɐɜɑə-

əɚɕ ɖɚɝɞɔ ɎɝɗɑɐɝɞɎɔɑ ɛɚɎɜɑɒɐɑəɔɫ Ɍɜɞɑɜɔɕ ɔ 

ɝɐɌɎɗɑəɔɫ ɝɚɝɟɐɚɎ ɎəɟɞɜɔɖɌɛɝɟɗɫɜəɚɕ ɏɑɘɌɞɚ-

ɘɚɕ.  ȶɚəɝɚɗɔɐɌɢɔɫ  ɖɚɝɞəɧɡ  ɚɞɗɚɘɖɚɎ ɟ ɞɌɖɔɡ  

ɛɌɢɔɑəɞɚɎ Ɏɚ ɘəɚɏɚɘ ɓɌɎɔɝɔɞ ɚɞ ɟɜɚɎəɫ ɜɌɝɛɚ-

ɗɚɒɑəɔɫ ɛɑɜɑɗɚɘɌ, ɝɞɑɛɑəɔ ɔ əɌɛɜɌɎɗɑəɔɑ 

ɝɘɑɥɑəɔɫ ɚɞɗɚɘɖɚɎ, Ɍ ɞɌɖɒɑ əɌɗɔɣɔɫ ɎɚɓɜɌɝɞ-

əɚɏɚ ɚɝɞɑɚɛɚɜɚɓɌ [9].  

Ȼɜɔ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɘ ɔɝɡɚɐɑ ɖɚə-

ɝɑɜɎɌɞɔɎəɚɏɚ ɔɗɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ, Ɏ  ɜɑ-

ɓɟɗɨɞɌɞɑ əɌɜɟɤɑəɔɫ  ɛɔɞɌəɔɫ  ɖɚɝɞəɚɕ ɔ ɡɜɫ-

ɥɑɎɚɕ ɞɖɌəɑɕ, ɜɌɓɎɔɎɌɗɝɫ Ɏɞɚɜɔɣəɧɕ ɖɚɖɝɌɜɞ-

ɜɚɓ. Ȼɚ ɐɌəəɧɘ ȿȳȴ, əɌɣɌɗɨəɌɫ ɝɞɌɐɔɫ ɜɌɓɎɔ-

ɞɔɫ ȶȬ ɛɚɝɗɑ ɞɜɌɎɘɧ ɤɑɕɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ 

ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɌɝɨ əɌɜɟɤɑəɔɑɘ ɢɑɗɚɝɞəɚɝɞɔ 

ɖɚəɞɟɜɌ ɤɑɕɖɔ ȭȶ, ɑɑ ɟɖɚɜɚɣɑəɔɑɘ, ɟɘɑəɨɤɑ-

əɔɑɘ ɄȰȿ ɐɚ 950 (900ö1020),  Ɍ ɞɌɖɒɑ əɌɗɔɣɔ-

ɑɘ ɓɚəɧ ɝɗɌɍɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ ɖɚɝɞəɧɡ ɚɞɗɚɘ-

ɖɚɎ (ɜɔɝ. 6 Ɍ, ɍ).  ȹɌɗɔɣɔɑ ɚɣɌɏɌ ɐɑɝɞɜɟɖɢɔɔ Ɏ 

ɚɍɗɌɝɞɔ ɤɑɕɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɝɛɚɝɚɍɝɞɎɚɎɌɗɚ 

ɐɌɗɨəɑɕɤɑɘɟ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɪ ɐɑɝɞɜɟɖɞɔɎəɚ-

ɏɚ ɛɜɚɢɑɝɝɌ ɝ ɎɚɎɗɑɣɑəɔɑɘ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ 

ɛɜɚɢɑɝɝ Ɏɝɑɡ ɝɞɜɟɖɞɟɜ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚ-

ɝɞɔ. 

ȻɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚ-

ɢɑɝɝɌ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɎɧɜɌɒɑəəɧɘɔ ɔɓɘɑəɑ-

əɔɫɘɔ Ɏ ɚɍɗɌɝɞɔ ɝɔəɚɎɔɌɗɨəɚɕ ɝɜɑɐɧ ɝɟɝɞɌɎɌ: 

ɟɞɚɗɥɑəɔɑɘ ɠɔɍɜɚɓəɚɕ ɔ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚ-

ɣɑɖ ɖɌɛɝɟɗɧ ɝɟɝɞɌɎɌ ɐɚ 3,5 (3,9ö4,6) ɘɘ  ɔ 13,5 

(11,8ö15,0) ɘɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɔɝɞɚəɣɑəɔɑɘ 

ɏɔɌɗɔəɚɎɚɏɚ ɡɜɫɥɌ (ɜɔɝ. 6 ɍ).  

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɔ ɞɜɑɞɨɑɕ ɝɞɌɐɔɔ ɖɚɖɝɌɜɞ-

ɜɚɓɌ ɚɛɜɑɐɑɗɫɗɔɝɨ ɩɡɚ-ɛɜɔɓəɌɖɔ ɡɌɜɌɖɞɑɜəɧɡ 

ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌ 

ȾɌɍɗɔɢɌ ʈ3.     ȿɗɨɞɜɌɓɎɟɖɚɎɧɑ ɖɜɔɞɑɜɔɔ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑ  I-III ɝɞɌɐɔɔ Ɏɞɚɜɔɣəɚ-

ɏɚ ɖɚɖɝɌɜɞɜɚɓɌ (ɛɚɝɗɑ ɛɑɜɑɗɚɘɌ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ). 

ʂʨʠʪʝʨʠʠ 

ʦʮʝʥʢʠ ʪʘʟʦʙʝʜ-

ʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ 

ʉʪʘʜʠʠ  ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ  ʢʦʢʩʘʨʪʨʦʟʘ 

I (n=6) II (n=7) III  (n=12) 

ʉʬʝʨʠʯʥʦʩʪʴ 

ʛʦʣʦʚʢʠ ɹʂ 

ʩʦʭʨʘʥʝʥʘ ʥʘʨʫʰʝʥʘ 

(ʜʝʬʦʨʤʘʮʠʷ ʚ ʟʦʥʝ ʤʘʢ-

ʩʠʤʘʣʴʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ 

ʛʦʣʦʚʢʠ) 

ʩʬʝʨʠʯʥʦʩʪʴ ʛʦʣʦʚʢʠ ɹʂ  

ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʂʦʥʛʫʵʥʪʥʦʩʪʴ   

ʛʦʣʦʚʢʠ ɹʂ ʠ ɺɺ  

ʢʦʥʪʫʨ ɺɺ ʜʝʬʦʨ-

ʤʠʨʦʚʘʥ; ʥʘʯʘʣʴʥʘʷ  

ʜʠʩʢʦʥʛʨʫʵʥʪʥʦʩʪʴ 

ʜʠʩʢʦʥʛʨʫʵʥʪʥʦʩʪʴ  

ʩʫʩʪʘʚʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʚʳʨʘʞʝʥʥʥʘʷ ʜʠʩʢʦʥʛ-ʨʫʵʥʪʥʦʩʪʴ 

ʩʫʩʪʘʚʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʉʪʨʫʢʪʫʨʘ  ʩʫ-

ʩʪʘʚʥʳʭ ʧʦʚʝʨʭ-

ʥʦʩʪʝʡ 

ɺɺ - ʥʘʣʠʯʠʝ ʬʠʙʨʦʟ-

ʥʦʡ ʪʢʘʥʠ, ʢʠʩʪ;   

ʭʨʷʱʝʚʘʷ ʛʫʙʘ ï  

ʬʨʘʛʤʝʥʪʘʮʠʷ  

ʦʯʘʛʠ ʜʝʩʪʨʫʢʮʠʠ ʩ ʛʠʧʦʵ-

ʭʦʛʝʥʥʳʤʠ ʢʠʩʪʘʤʠ ʚ 

ʩʪʨʫʢʪʫʨʝ  ʛʦʣʦʚʢʠ ɹʂ, ɺɺ 

ʠ ʚ ʭʨʷʱʝʚʦʡ ʛʫʙʝ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʛʠʧʦʵʭʦʛʝʥʥʳʭ 

ʢʠʩʪ ʚ ʦʙʣʘʩʪʠ ʩʫʙʭʦʥʜʨʘʣʴʥʦʡ  

ʧʣʘʩʪʠʥʢʠ ɻɹʂ, ɺɺ ʠ ʚ ʭʨʷɦ ʝʚʦʡ 

ʛʫʙʝ 

ʎʝʣʦʩʪʥʦʩʪʴ ʢʦʥ-

ʪʫʨʘ ɺɺ 

 

ʥʝʧʨʝʨʳʚʳʡ 

 

ʧʨʝʨʳʚʠʩʪʳʡ 

ʜʝʬʦʨʤʠʨʦʚʘʥ, 

ʬʨʘʛʤʝʥʪʠʨʦʚʘʥ  

ɻʣʫʙʠʥʘ ʧʨʦʥʠʢ-

ʥʦʚʝʥʠʷ ʋɿ (ʤʤ) 

1,5 

1,4õ1,6 

3,5* 

3,4õ3,9 

16,5* 

14õ24 

 

ɻʠʘʣʠʥʦʚʳʡ ʭʨʷʱ 

(ʤʤ) 

0,03 

0,01õ0,05 

ʚ ʚʠʜʝ ʦʩʪʨʦʚʢʦʚ ʥʝ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ 

ɸʇ ʛʦʣʦʚʢʠ  

ɹʂ (ʫʩʣ.ʝʜ.) 

180 

172õ190 

135* 

124õ145 

108* 

86õ119 

ʊʦʣʱʠʥʘ ʌʆ (ʤʤ) 1,2 

1,0õ1,35 

2,8* 

1,85õ2,9 

3,9 

3,5õ4,6 

ʊʦʣʱʠʥʘ ʉʆ (ʤʤ) 8,8 

7,7õ10 

12,4* 

11õ13,6 

13,5 

11,8õ15,0 

ʇʨʠʤʝʯʘʥʠʝ: Mʝ 25% õ75% ʧʨʦʮʝʥʪʠʣʝʡ, n - ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ, *ʨÒ0,05. 
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ɝɞɔəɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ: ɏɔɛɚɩɡɚɏɑəəɧɑ ɖɔɝɞɧ, 

ɏɗɧɍɖɔ ɜɌɓɗɔɣəɚɕ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ. Ȼɜɔ 

ɖɚɝɚ-ɐɔɌɏɚəɌɗɨəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ ɖɚəɞɟɜ ɤɑɕ-

ɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɣɑɞɖɚ əɑ ɚɛɜɑɐɑɗɫɗɝɫ.  

Ȼɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɝɞɌɐɔɕ 

ȶȬ ɟ ɍɚɗɨəɧɡ ɛɚɝɗɑ ɞɜɌɎɘɧ ɤɑɕɖɔ ɍɑɐɜɑəəɚɕ 

ɖɚɝɞɔ ɐɚɛɚɗəɔɞɑɗɨəɧɘ ɖɜɔɞɑɜɔɑɘ  ɚɢɑəɖɔ  ɫɎ-

ɗɫɑɞɝɫ  ɝɚɝɞɚɫəɔɑ ɖɚəɞɟɜɌ ɤɑɕɖɔ ɍɑɐɜɑəəɚɕ 

ɖɚɝɞɔ. ȺɝəɚɎəɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɖɜɔɞɑɜɔɔ ɟ 

ɍɚɗɨəɧɡ ɝ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɘ ȶȬ (ɛɚɝɗɑ ɛɑɜɑ-

ɗɚɘɌ ɤɑɕɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ) ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

ɞɌɍɗɔɢɑ ʈ4.    

Ⱥɍɝɟɒɐɑəɔɑ.  

ȼɌɓəɚɚɍɜɌɓɔɑ ɩɞɔɚɗɚɏɔɣɑɝɖɔɡ ɠɌɖɞɚɜɚɎ ɔ 

ɚɝɚɍɑəəɚɝɞɔ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɡ ɘɑɡɌəɔɓɘɚɎ 

ɠɚɜɘɔɜɚɎɌəɔɫ ɖɚɖɝɌɜɞɜɚɓɌ ɝɚɓɐɌɪɞ ɝɟɥɑ-

ɝɞɎɑəəɧɑ ɞɜɟɐəɚɝɞɔ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɐɔɠɠɑɜɑə-

ɢɔɌɢɔɔ ɜɌɓɗɔɣəɧɡ ɠɚɜɘ ɖɚɖɝɌɜɞɜɚɓɌ, ɣɞɚ ɛɜɑ-

ɛɫɞɝɞɎɟɑɞ Ɏɧɍɚɜɟ ɌɐɑɖɎɌɞəɚɕ ɗɑɣɑɍəɚɕ ɞɌɖɞɔɖɔ 

[2]. Ȼɚɩɞɚɘɟ, əɑɚɍɡɚɐɔɘɚ ɐɌɗɨəɑɕɤɑɑ ɛɜɚɎɑɐɑ-

əɔɑ ɛɚɔɝɖɚɎɧɡ, ɞɑɚɜɑɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, 

əɌɛɜɌɎɗɑəəɧɡ əɌ ɜɌɓɜɌɍɚɞɖɟ əɚɎɧɡ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɡ ɌɗɏɚɜɔɞɘɚɎ. ȶɗɔəɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ 

ɜɌɓɗɔɣəɧɡ ɠɚɜɘ ɖɚɖɝɌɜɞɜɚɓɌ ɝɞɔɜɌɪɞɝɫ Ɏ 

ɛɚɓɐəɔɡ ɝɞɌɐɔɫɡ ɛɜɚɢɑɝɝɌ, Ɏ ɩɞɚɕ ɝɎɫɓɔ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɔəɞɑɜɑɝ ɔɓɟɣɑəɔɑ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɩɞɔɡ ɝɞɌɐɔɫɡ ɔ ɔɡ 

ɜɚɗɔ Ɏ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɫɡ ɍɚɗɑɓəɔ. Ȼɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɞɜɟɖɞɟɜəɚɏɚ ɝɚɝɞɚɫ-

əɔɫ  ɝɟɝɞɌɎɚɎ ɔ ɛɌɜɌɌɜɞɔɖɟɗɫɜəɧɡ ɞɖɌəɑɕ 

ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɔɐɔɚɛɌɞɔɣɑɝɖɔɕ ɔ ɛɚɝɞɞɜɌɎ-

ɘɌɞɔɣɑɝɖɔɕ ȶȬ ɔɘɑɪɞ ɛɜɔəɢɔɛɔɌɗɨəɚɑ ɝɡɚɐ-

ɝɞɎɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ, ɣɞɚ ɝɚɎɛɌɐɌ-

ɑɞ ɝ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ȬɎɑɜɨ-

ɫəɚɎɌ Ȭ.Ȭ. ɝ ɝɚɌɎɞɚɜɌɘɔ [1]. 

ȮɛɑɜɎɧɑ ɝ ɛɚɘɚɥɨɪ ȿȳ-ɘɑɞɚɐɌ ɛɜɚɎɑɐɑəɧ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɝɞɜɟɖɞɟɜəɚɏɚ ɝɚɝɞɚɫəɔɫ ɞɌɓɚɍɑɐ-

ɜɑəəɚɏɚ ɝɟɝɞɌɎɌ ɟ ɍɚɗɨəɧɡ ɝ ɛɑɜɎɔɣəɧɘ ɔ Ɏɞɚ-

ɜɔɣəɧɘ ȶȬ, ɎɧɫɎɗɑəɧ ɖɌɖ ɚɍɥɔɑ, ɞɌɖ ɔ ɝɛɑɢɔ-

ɠɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜəɧɑ ɛɜɚɫɎɗɑəɔɫ ɛɌɞɚɗɚɏɔɔ Ɏ 

ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛɌɡ ɍɚɗɨəɧɡ. 

ɁɌɜɌɖɞɑɜəɧɘɔ ɩɡɚɛɜɔɓəɌɖɌɘɔ ɔɐɔɚɛɌɞɔ-

ɣɑɝɖɚɏɚ ɖɚɖɝɌɜɞɜɚɓɌ əɌ ɜɌəəɑɕ ɝɞɌɐɔɔ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɫɎɗɫɪɞɝɫ ɝəɔɒɑəɔɑ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɛɗɚɞ-

əɚɝɞɔ ɔ ɞɚɗɥɔəɧ ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ 

ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ Ɏ əɌɔɍɚɗɑɑ əɌɏɜɟɒɌɑ-

ɘɧɡ ɟɣɌɝɞɖɌɡ. Ȼɜɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɔ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ (II-III ɝɞɌɐɔɫ) ɐɑɝɞɜɟɖɞɔɎəɧɑ 

ɔɓɘɑəɑəɔɫ Ɏ ɚɍɗɌɝɞɔ ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ 

ɝɚɛɜɚɎɚɒɐɌɪɞɝɫ ɝɞɜɟɖɞɟɜəɧɘɔ əɌɜɟɤɑəɔɫɘɔ Ɏ  

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

ȼɔɝ. 6.      ȽɚəɚɏɜɌɘɘɧ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ.   

ȭɚɗɨəɌɫ ȸ., 44 ɏɚɐɌ. ȰɔɌɏəɚɓ: ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɕ ɖɚɖɝɌɜɞɜɚɓ  (III ɝɞɌɐɔɫ, 4 ɘɑɝɫɢɌ ɛɚɝɗɑ ɞɜɌɎɘɧ ɤɑɕɖɔ 

ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ). Ɍ - ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ əɌɣɌɗɨəɌɫ ɐɑɠɚɜɘɌɢɔɫ Ɏɑɜɡɟɤɖɔ ɩɛɔɠɔɓɌ (ɛɚɖɌɓɌəɚ ɝɞɜɑɗɖɚɕ);  ɐɑ-

ɝɞɜɟɖɞɔɎəɧɕ  ɚɣɌɏ  ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ (ɛɚɖɌɓɌəɚ ɓɎɑɓɐɚɣɖɚɕ):  ȬȻ=115-130 

ɟɝɗ. ɑɐ., ɏɗɟɍɔəɌ ɛɜɚəɔɖəɚɎɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɌ ɐɚ 25 ɘɘ. ɍ - ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ əɌɜɟɤɑəɔɑ ɖɚəɞɟɜɌ ɤɑɕɖɔ ɍɑɐ-

ɜɑəəɚɕ ɖɚɝɞɔ, ɐɑɠɑɖɞ ɤɑɕɖɔ 2-4 ɘɘ (ɛɚɖɌɓɌəɚ ɓɎɑɓɐɚɣɖɌɘɔ), ɠɔɍɜɚɓəɌɫ ɚɍɚɗɚɣɖɌ ɖɌɛɝɟɗɧ ɝɟɝɞɌɎɌ əɌɞɫəɟɞɌ, 

ɟɞɚɗɥɑəɌ ɐɚ 4,5 ɘɘ,  ɞɚɗɥɔəɌ ɖɌɛɝɟɗɧ  ɝɟɝɞɌɎɌ 12 ɘɘ (ɛɚɖɌɓɌəɚ ɞɜɑɟɏɚɗɨəɔɖɌɘɔ). 

Fig. 6.   Sonograms of the hip.  

Patient M., 44 years old. Diagnosis: Stage III posttraumatic coxarthrosis (four months  after femoral neck injury).  Ɍ 

- initial deformity of the epiphysis top is visualized ( shown by arrow); destructive focus of the subchondral plate of 

femoral head (shown by asterisk), ȬD= 115-130 standard units, ultrasound penetration depth - up to 25 mm.  b - 

the disorder of the femoral neck contour is visualized, the neck defect ð 2-4 mm (shown by asterisks), joint capsule 

fibrous membrane is stretched, thickened up to 4,5 mm, the joint capsule thickness ð 12 mm (shown by triangles).  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (1):75-88      DOI:10.21569/2222-7415-2019-9-1-75-88            ʉʪʨʘʥʠʮʘ  85 
  

ɝɔəɚɎɔɌɗɨəɚɕ ɝɜɑɐɑ ɝɟɝɞɌɎɌ: ɟɘɑəɨɤɑəɔɑ ɞɚɗ-

ɥɔəɧ ɏɔɌɗɔəɚɎɚɏɚ ɡɜɫɥɌ, Ɏɛɗɚɞɨ ɐɚ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɚɞɐɑɗɨəɧɡ ɑɏɚ ɚɝɞɜɚɎɖɚɎ, ɚɞɘɑɣɌɪɞɝɫ ɞɌɖ-

ɒɑ ɩɡɚ-ɛɜɔɓəɌɖɔ ɝɔəɚɎɔɞɌ: ɟɞɚɗɥɑəɔɑ ɔ ɏɑɞɑɜɚ-

ɏɑəəɌɫ ɝɞɜɟɖɞɟɜɌ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ ɖɌɛ-

ɝɟɗɧ ɝɟɝɞɌɎɌ. 

Ȼɜɔ Ɏɞɚɜɔɣəɚɘ ȶȬ ɜɌɓɎɔɞɔɑ ɐɑɝɞɜɟɖɞɔɎ-

əɚɏɚ ɛɜɚɢɑɝɝɌ ɝɎɫɓɌəɚ ɝ ɚɝɚɍɑəəɚɝɞɫɘɔ ɛɚɗɟ-

ɣɑəəɚɕ ɞɜɌɎɘɧ ɔ ɌɐɑɖɎɌɞəɚɝɞɨɪ ɛɜɚɎɑɐɑəəɚɏɚ 

ɗɑɣɑəɔɫ. ȶɚɖɝɌɜɞɜɚɓ, ɜɌɓɎɔɎɤɔɕɝɫ ɛɚɝɗɑ ɞɜɌɎ-

ɘɧ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ, ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ 

əɌɜɟɤɑəɔɑɘ əɑɛɜɑɜɧɎəɚɝɞɔ, ɚɐəɚɜɚɐəɚɝɞɔ 

ɖɚəɞɟɜɌ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ əɌ ɜɌəəɑɕ ɝɞɌɐɔɔ 

ɓɌɍɚɗɑɎɌəɔɫ, ɖɚɞɚɜɚɑ ɛɜɔɎɚɐɔɞ ɖ ɐɔɝɖɚəɏɜɟ-

ɩəɞəɚɝɞɔ ɝɟɝɞɌɎəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ, ɜɌɓɎɔɞɔɪ 

ɚɣɌɏɚɎ ɐɑɝɞɜɟɖɢɔɔ Ɏ ɚɍɗɌɝɞɔ ɝɟɍɡɚəɐɜɌɗɨəɚɕ 

ɛɗɌɝɞɔəɖɔ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ  ɔ  ɏɚɗɚɎɖɔ 

ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. 

ȼɌɓɎɔɞɔɑ ȶȬ ɛɚɝɗɑ ɞɜɌɎɘɧ  ɤɑɕɖɔ ɍɑɐ-

ɜɑəəɚɕ ɖɚɝɞɔ ɛɜɚɔɝɡɚɐɔɞ, ɖɌɖ ɛɜɌɎɔɗɚ, əɌ ɠɚəɑ 

ɟɒɑ ɟɞɚɗɥɑəəɚɕ ɖɌɛɝɟɗɧ ɝɟɝɞɌɎɌ: əɌɞɫəɟɞɚɕ 

ɠɔɍɜɚɓəɚɕ ɚɍɚɗɚɣɖɑ ɖɌɛɝɟɗɧ ɝɟɝɞɌɎɌ,  ɟɞɚɗ-

ɥɑəəɚɕ ɔ ɏɑɞɑɜɚɏɑəəɚɕ ɛɚ ɝɞɜɟɖɞɟɜɑ ɝɔəɚɎɔ-

Ɍɗɨəɚɕ ɚɍɚɗɚɣɖɑ ɖɌɛɝɟɗɧ ɝɟɝɞɌɎɌ. ȾɌɖɚɑ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ɝɔəɚɎɔɌɗɨəɚɕ ɝɜɑɐɧ ɝɟɝɞɌ-

ɎɌ ɝɛɚɝɚɍɝɞɎɟɑɞ ɜɌɓɜɟɤɑəɔɪ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ, 

ɠɜɌɏɘɑəɞɌɢɔɔ ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ, ɞɚ 

ɑɝɞɨ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɪ ɐɑɝɞɜɟɖɞɔɎəɚɏɚ ɛɜɚɢɑɝ-

ɝɌ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ.   

Ȼɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, ɛɜɔ ɔɐɔɚɛɌɞɔɣɑ-

ɝɖɚɘ ɔ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɘ ɖɚɖɝɌɜɞɜɚɓɑ ɚɞɘɑ-

ɣɌɪɞɝɫ ɝɞɜɟɖɞɟɜəɧɑ ɔɓɘɑəɑəɔɫ ɝɟɝɞɌɎəɚɏɚ ɏɔɌ-

ɗɔəɚɎɚɏɚ ɡɜɫɥɌ,  ɖɚɞɚɜɧɑ ɛɜɚɫɎɗɫɪɞɝɫ Ɏ ɑɏɚ 

ɜɑɓɖɚɘ ɔɝɞɚəɣɑəɔɔ, ɗɚɖɌɗɨəɚɘ ɜɌɓɜɟɤɑəɔɔ ɔ 

ɛɚɗəɚɘ ɔɝɣɑɓəɚɎɑəɔɔ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ çɚɍəɌɒɑ-

əɔɪè ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɏɟɍɣɌɞɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ. 

ȺɐəɌɖɚ ɛɜɔ ɔɐɔɚɛɌɞɔɣɑɝɖɚɘ ɖɚɖɝɌɜɞɜɚɓɑ 

ɟɣɌɝɞɖɔ ɜɌɓɜɟɤɑəɔɫ ɏɔɌɗɔəɚɎɚɏɚ ɡɜɫɥɌ əɌɔɍɚ-

ȾɌɍɗɔɢɌ ʈ 4.     ȿɗɨɞɜɌɓɎɟɖɚɎɧɑ ɖɜɔɞɑɜɔɔ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑ I-III ɝɞɌɐɔɔ 

Ɏɞɚɜɔɣəɚɏɚ ɖɚɖɝɌɜɞɜɚɓɌ (ɛɚɝɗɑ ɛɑɜɑɗɚɘɌ ɤɑɕɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ). 

ʂʨʠʪʝʨʠʠ 

ʦʮʝʥʢʠ ʪʘʟʦʙʝʜ-

ʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ 

ʉʪʘʜʠʠ  ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ  ʢʦʢʩʘʨʪʨʦʟʘ 

I (n=6) II (n=7) III (n=14) 

ʉʬʝʨʠʯʥʦʩʪʴ 

ʛʦʣʦʚʢʠ ɹʂ 

ʩʦʭʨʘʥʝʥʘ ʜʝʬʦʨʤʠʨʦʚʘʥʘ ʥʘʨʫʰʝʥʘ 

ʂʦʥʛʫʵʥʪʥʦʩʪʴ   

ɻɹʂ ʠ ɺɺ  

ʢʦʥʛʨʫʵʥʪʥʳ ʫʤʝʨʝʥʥʘʷ ʜʠʩʢʦʥʛʨʫ-

ʵʥʪʥʦʩʪʴ 

ʚʳʨʘʞʝʥʥʘʷ 

ʜʠʩʢʦʥʛʨʫʵʥʪʥʦʩʪʴ 

ʉʪʨʫʢʪʫʨʘ  

ʩʫʩʪʘʚʥʳʭ  

ʧʦʚʝʨʭʥʦʩʪʝʡ  

ɻɹʂ ʥʝʦʜʥʦʨʦʜʥʦʡ 

ʩʪʨʫʢʪʫʨʳ 

 

ʦʯʘʛʠ ʜʝʩʪʨʫʢʮʠʠ ʚ ʦʙ-

ʣʘʩʪʠ ɻɹʂ  

ʦʯʘʛʠ ʜʝʩʪʨʫʢʮʠʠ ʚ ʦʙʣʘʩʪʠ ɻɹʂ 

ʉʪʨʫʢʪʫʨʘ ʰʝʡʢʠ 

ɹʂ 

ʝʜʠʥʠʯʥʳʝ ʚ ʦʙʣʘʩʪʠ 

ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ 

ʢʠʩʪʦʟʥʳʝ ʦʯʘʛʠ ʚ ʦʙʣʘ-

ʩʪʠ ʰʝʡʢʠ ɹʂ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʛʠʧʦʵʭʦʛʝʥʥʳʝ  

ʢʠʩʪ  

(ɸʇ=65Ñ 12 ʫʩʣ.ʝʜ.) 

ʂʦʥʪʫʨ ʰʝʡʢʠ 

ɹʂ 

ʥʝʨʦʚʥʳʡ, ʫʪʦʣʱʝʥ ʧʨʝʨʳʚʠʩʪʳʡ ʜʝʬʦʨʤʠʨʦʚʘʥ, ʬʨʘʛʤʝʥʪʠʨʦʚʘʥ 

ɻʣʫʙʠʥʘ ʧʨʦʥʠʢ-

ʥʦʚʝʥʠʷ ʋɿ (ʤʤ) 

0,96 

0,6õ1,4 

2,64* 

1,5õ3,7 

12,6* 

9,8õ16 

ɻʠʘʣʠʥʦʚʳʡ ʭʨʷʱ 

(ʤʤ) 

0,03 

0,02õ0,04 

ʚ ʚʠʜʝ ʦʩʪʨʦʚʢʦʚ ʥʝ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ 

ɸʇ ʛʦʣʦʚʢʠ  ɹʂ 

(ʫʩʣ.ʝʜ.) 

181 

160õ190  

145* 

132õ150 

112* 

95õ129 

ʊʦʣʱʠʥʘ ʌʆ (ʤʤ) 2,8 

2,2õ3,0(ʥʘʪʷʥʫʪʘ) 

3,4 

2,8õ3,7(ʥʘʪʷʥʫʪʘ) 

4,2 

3,5 õ 6,2 (ʥʘʪʷʥʫʪʘ) 

ʊʦʣʱʠʥʘ  ʉʆ 

(ʤʤ) 

8,5 

7,8õ9,1 

10,1 

8,1õ11 

14,4* 

12,0õ16,0 

ʇʨʠʤʝʯʘʥʠʝ: Mʝ 25% õ75% ʧʨʦʮʝʥʪʠʣʝʡ, n - ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ, *ʨÒ0,05. 
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ɗɑɑ ɎɧɜɌɒɑəɧ, ɣɑɘ ɛɜɔ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɘ 

ȶȬ. Ȼɜɔɘɑəɑəɔɑ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɚɜɞɚɛɑɐɔɔ ɘɑ-

ɞɚɐɌ əɑɔəɎɌɓɔɎəɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɘɑɞɚɐɌ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɛɚɓɎɚɗɫɑɞ ɝɟɥɑɝɞɎɑəəɚ ɜɌɝɤɔɜɔɞɨ 

ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚ ɝɞɜɟɖɞɟɜəɚɘ ɝɚɝɞɚɫəɔɔ ɝɟ-

ɝɞɌɎəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ ɔ ɚɖɜɟɒɌɪɥɔɡ ɘɫɏɖɔɡ 

ɞɖɌəɫɡ əɌ Ɏɝɑɡ ɝɞɌɐɔɫɡ ɓɌɍɚɗɑɎɌəɔɫ [10, 16, 30].  

Ȼɚɗɟɣɑəəɧɑ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɐɌəəɧɑ ɝɚɣɑɞɌɪɞɝɫ ɝ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ 

ɛɜɚɎɑɐɑəəɧɘɔ ȰɌɎɧɐɚɎɧɘ Ȱ.Ȭ. ɝ ɝɚɌɎɞ. (2016) 

ɛɚ ɝɜɌɎəɔɞɑɗɨəɧɘ ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɔɘ ɡɌɜɌɖɞɑ-

ɜɔɝɞɔɖɌɘ ɏɔɝɞɚɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ,  Ɏ 

ɖɚɞɚɜɧɡ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɝɟɝɞɌɎəɌɫ ɛɚɎɑɜɡ-

əɚɝɞɨ ɔ ɖɚɝɞəɌɫ ɞɖɌəɨ ɏɚɗɚɎɖɔ ɍɑɐɜɌ ɔɘɑɪɞ ɜɫɐ 

ɚɝɚɍɑəəɚɝɞɑɕ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɚɓɚɗɚɏɔɣɑɝɖɚɕ 

ɠɚɜɘɧ ɖɚɖɝɌɜɞɜɚɓɌ. ȴɐɔɚɛɌɞɔɣɑɝɖɔɕ ɖɚɖɝɌɜɞ-

ɜɚɓ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɘ ɔɝ-

ɞɚəɣɑəɔɑɘ ɖɚɝɞəɧɡ ɍɌɗɚɖ ɔ ɟɘɑəɨɤɑəɔɑɘ ɔɡ 

ɛɗɚɥɌɐɔ. ȶɚɖɝɌɜɞɜɚɓ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɏɑ-

əɑɓɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɘɌɖɝɔɘɌɗɨəɚ ɎɧɜɌɒɑə-

əɧɘɔ ɠɔɍɜɚɓəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɝɟɝɞɌɎəɚɕ ɛɚ-

Ɏɑɜɡəɚɝɞɔ [6].  

ȳɌɖɗɪɣɑəɔɑ.  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɘɑɞɚɐ ɜɑəɞɏɑəɚɏɜɌɠɔɔ 

ɫɎɗɫɑɞɝɫ çɓɚɗɚɞɧɘè ɝɞɌəɐɌɜɞɚɘ ɛɜɔ ɐɔɌɏəɚɝɞɔ-

ɖɑ ɖɚɖɝɌɜɞɜɚɓɌ. Ȱɚɛɚɗəɔɞɑɗɨəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ɘɑɞɚɐɌ ȿȳȴ ɛɚɓɎɚɗɫɑɞ ɟɞɚɣəɔɞɨ ɝɞɜɟɖɞɟɜəɚɑ 

ɝɚɝɞɚɫəɔɑ ɝɟɝɞɌɎəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ ɔ ɛɜɚɎɑɝɞɔ 

ɖɌɣɑɝɞɎɑəəɟɪ ɔ ɖɚɗɔɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɝɔəɚ-

ɎɔɌɗɨəɚɕ ɝɜɑɐɧ ɝɟɝɞɌɎɌ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɔɌɏəɚɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɘɔ ɖɜɔɞɑɜɔɫɘɔ ɚɛɜɑɐɑɗɑəɔɫ I-III ɝɞɌɐɔɕ 

ɔɐɔɚɛɌɞɔɣɑɝɖɚɏɚ ɔ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ȶȬ ɛɚ 

ɐɌəəɧɘ ȿȳȴ  ɫɎɗɫɪɞɝɫ:  

1. Ƚɠɑɜɔɣəɚɝɞɨ ɏɚɗɚɎɖɔ ȭȶ (ɝɚɡɜɌəɑəɌ 

ɔɗɔ əɌɜɟɤɑəɌ); 

2. ȶɚəɏɜɟɩəɞəɚɝɞɨ ɝɟɝɞɌɎəɧɡ ɛɚɎɑɜɡəɚ-

ɝɞɑɕ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɔ Ɏɑɜɞɗɟɒəɚɕ 

ɎɛɌɐɔəɧ  (ɝɚɡɜɌəɑəɌ ɔɗɔ əɌɜɟɤɑəɌ); 

3. Ⱥɐəɚɜɚɐəɚɝɞɨ ɝɞɜɟɖɞɟɜɧ ɝɟɝɞɌɎəɧɡ ɛɚ-

Ɏɑɜɡəɚɝɞɑɕ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɔ Ɏɑɜɞ-

ɗɟɒəɚɕ ɎɛɌɐɔəɧ (əɌɗɔɣɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɏɗɧ-

ɍɚɖ, ɠɜɌɏɘɑəɞɚɎ, ɖɔɝɞɚɓəɧɡ ɚɣɌɏɚɎ, ɚɛɜɑɐɑɗɑ-

əɔɑ ɔɡ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ);  

4. ȯɗɟɍɔəɌ ɛɜɚəɔɖəɚɎɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɌ 

ɣɑɜɑɓ ɝɟɍɡɚəɐɜɌɗɨəɟɪ ɛɗɌɝɞɔəɖɟ ɏɚɗɚɎɖɔ ɍɑɐ-

ɜɑəəɚɕ ɖɚɝɞɔ; 

6. Ƚɚɝɞɚɫəɔɑ ɝɔəɚɎɔɌɗɨəɚɕ ɝɜɑɐɧ ɝɟɝɞɌɎɌ: 

Ɍ) ɝɞɜɟɖɞɟɜɌ, ɞɚɗɥɔəɌ ɏɔɌɗɔəɚɎɚɏɚ ɡɜɫɥɌ; 

ɍ) ɝɞɜɟɖɞɟɜɌ, ɞɚɗɥɔəɌ ɝɔəɚɎɔɌɗɨəɚɕ ɔ 

ɠɔɍɜɚɓəɚɕ ɚɍɚɗɚɣɑɖ ɖɌɛɝɟɗɧ ɝɟɝɞɌɎɌ; 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɑəɔɑ ɜɚɗɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȸȼȾ) Ɏ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɝɟɝɞɌɎɚɎ ɟ ɍɚɗɨəɧɡ ɏɑɘɚɠɔɗɔɑɕ Ɏ ɝɎɑɞɑ əɚɎɧɡ ɛɚɐ-

ɡɚɐɚɎ ɖ ɗɑɣɑəɔɪ ɔ ɛɜɚɠɔɗɌɖɞɔɖɑ ɏɑɘɚɠɔɗɔɣɑɝɖɔɡ ɌɜɞɜɚɛɌɞɔɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȴɝɝɗɑɐɚɎɌəɚ 26 ɣɑɗɚɎɑɖ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 5 ɐɚ 40 ɗɑɞ ɝ ɏɑ-

ɘɚɠɔɗɔɑɕ ɞɔɛɌ Ȭ, ɞɫɒɑɗɚɕ ɠɚɜɘɚɕ ɓɌɍɚɗɑɎɌəɔɫ ð Ɏɝɑɏɚ Ɏɧɛɚɗəɑəɚ ɔɝɝɗɑɐɚɎɌəɔɑ 82 ɝɟ-

ɝɞɌɎɚɎ (ɖɚɗɑəəɧɑ (n=45; 54,8%), ɏɚɗɑəɚɝɞɚɛəɧɑ (n=14; 17%), ɗɚɖɞɑɎɧɑ (n=19; 23,1%), ɞɌ-

ɓɚɍɑɐɜɑəəɧɑ ɝɟɝɞɌɎɧ (n=4; 4,8%)). ȻɜɚɎɑɐɑəɚ ɖɗɔəɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɚɎ, 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɔ ȸȼȾ ɝɟɝɞɌɎɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. Ȯɧɐɑɗɑəɚ 2 ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɎɚɓɜɌɝɞɌ ɔ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ. ȶɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɛɚɗɟɣɑəəɧɘɔ ɜɑɓɟɗɨɞɌɞɌɘɔ ɚɢɑəɔ-

ɎɌɗɌɝɨ ɛɚ ɤɖɌɗɑ FISH, HJSH ɐɗɫ ɜɑɓɟɗɨɞɌɞɚɎ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, Pettersson ɔ 

Denver ð ɐɗɫ ɜɑɓɟɗɨɞɌɞɚɎ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ ȸȼȾ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ɄɖɌɗɌ Denver ɍɧɗɌ 

ɜɌɓɐɑɗɑəɌ əɌ ɐɎɌ ɖɚɘɛɚəɑəɞɌ: ɖɚɝɞəɧɕ ɔ ɘɫɏɖɚɞɖɌəəɧɕ. Ȯ ɜɑɓɟɗɨɞɌɞɑ  ɌəɌɗɔɓɌ  ɛɚɗɟ-

ɣɑəəɧɡ ɖɚɜɜɑɗɫɢɔɕ ɚɛɜɑɐɑɗɑəɌ ɜɚɗɨ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ ȸȼȾ Ɏ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɝɟɝɞɌ-

ɎɚɎ ɟ ɐɎɟɡ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ.  ȻɜɚɔɓɎɑɐɑəɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɚɑ ɝɜɌɎəɑəɔɑ ɖɚɝɞəɧɡ ɔ 

ɘɫɏɖɚɞɖɌəɧɡ ɔɓɘɑəɑəɔɕ, ɎɧɫɎɗɫɑɘɧɡ ɛɜɔ ȸȼȾ ɝ ɐɌəəɧɘɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ.  

ȳɌɖɗɪɣɑəɔɑ. ȺɝəɚɎəɧɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ ɏɑɘɚɠɔɗɔɣɑɝɖɚɕ ɌɜɞɜɚɛɌɞɔɔ ɟ ɛɌɢɔɑə-

ɞɚɎ 1 ɏɜɟɛɛɧ ɫɎɔɗɔɝɨ ɛɜɔɓəɌɖɔ Ɏɞɚɜɔɣəɚɏɚ ɚɝɞɑɚɌɜɞɜɚɓɌ, ɟ ɛɌɢɔɑəɞɚɎ 2 ɏɜɟɛɛɧ ð ɛɜɔ-

ɓəɌɖɔ ɝɔəɚɎɔɞɌ ɔ ɚɞɑɖɌ  ɖɚɝɞəɚɏɚ ɘɚɓɏɌ (ɚɝɞɑɔɞ). Ȯ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑəɌ 

ɝɔɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɖɗɔəɔɣɑɝɖɚɕ ɤɖɌɗɚɕ ɚɢɑəɖɔ ɔ ɐɌəəɧɘɔ ȸȼȾ ɛɜɔ ɟɘɑɜɑə-

əɚɕ ɖɚɜɜɑɗɫɢɔɚəəɚɕ  ɓɌɎɔɝɔɘɚɝɞɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɝɞɌɞɟɝɌ ɔ ɐɌəəɧɡ ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏ 1 

ɏɜɟɛɛɑ ɔ ɝɗɌɍɚɕ Ɏɚ 2 ɏɜɟɛɛɑ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɟɘɑɜɑəəɚ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɚɝɞɑ-

ɚɡɚəɐɜɌɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɛɚ ɐɌəəɧɘ ȸȼȾ ɟ ɍɚɗɨəɧɡ 1 ɏɜɟɛɛɧ ɔ ɝɗɌɍɚ ɖɚɜɜɑɗɔɜɟɑɞ 

ɝ ɐɌəəɧɘɔ ȸȼȾ Ɏɚ 2 ɏɜɟɛɛɑ ɓɌ ɝɣɑɞ ɚɍəɌɜɟɒɑəɔɫ ɛɚɎɜɑɒɐɑəɔɫ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ, Ɍ 

ɞɌɖɒɑ ɘɑɗɖɔɡ ɖɔɝɞ ɔ ɩɜɚɓɔɕ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɛɚ ɐɌəəɧɘ ȸȼȾ. 
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ASSESSMENT OF CORRELATION DEPENDENCE OF CLINICAL AND RADIOLOGY 

RESEARCH METHODS IN PATIENTS WITH HEMOPHILICAL ARTHROPATHY 

 

Solodovnikova I.S. , Zavadovskaya V.D., Zorkaltsev M.A.   
 

urpose.  To determine the role of magnetic resonance imaging (MRI) in assessing the 

condition of the joints in patients with hemophilia in the light of new approaches to 

the treatment and prevention of hemophilic ar thropathies.  

Materials and methods.  A total of 26 people aged 5 to 40 years old with type A h e-

mophilia, a severe form of the disease were studied - a total of 82 joints (knee (n = 45; 

54.8%), ankle (n = 14; 17%) ), elbow (n = 19; 23.1%), hip joints (n = 4;  4.8%)). A clinical e x-

amination of p atients, radiography and MRI of the joints.  

Results and discussion.  2 groups of patients were identified, depending on age and 

therapy. The correlation between the results obtained was assessed by the FISH, HJSH 

scale fo r the results of the clinical examination, Pettersson and Denver for the results of X -

ray and MRI, respectively. The Denver scale was divided into two components: bone and soft 

tissue. As a result of the analysis of the obtained correlations, the role of r adiography and 

MRI in assessing the condition of the joints in two groups of patients was determined. A di f-

ferentiated comparison of bone and soft tissue changes detected during MRI with data from 

clinical e xamination and X -ray.  

Conclusion.  The main manife stations of hemophilic arthropathy in patients of group 

1 were signs of secondary osteoarthritis, in patients of group 2, signs of synovitis and bone 

marrow edema (osteitis). In both groups of patients, a strong correlation was found between 

the cli n ical a ssessment scale and MRI data with a moderate correlation dependence of the 

clinical status and X -ray data in group 1 and a weak correlation of clinical status and X -ray 

in group 2. X -ray picture is moderately correlated with osteochondral changes according  to 

MRI data in patients of group 1 and weakly correlated with MRI data in group 2 due to the 

detection of damage to the articular cartilage, as well as small cysts and erosions exclusively 

according to MRI data.  

 

 Keywords: hemophilic arthropathy, hemosta tic replacement therapy, X -ray, magnetic 

resonance imaging, correlation analysis, FISH, HJSH, Pettersson, Denver.  
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ɑɘɚɠɔɗɔɣɑɝɖɔɑ ɌɜɞɜɚɛɌɞɔɔ ɛɜɑɐɝɞɌɎ-

ɗɫɪɞ ɝɚɍɚɕ ɛɚɜɌɒɑəɔɑ ɝɟɝɞɌɎɚɎ, Ɏɞɚ-

ɜɔɣəɚɑ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɎəɟɞɜɔɝɟɝɞɌɎ-

əɧɘ ɖɜɚɎɚɔɓɗɔɫəɔɫɘ, ɝɚɛɜɚɎɚɒɐɌɪɥɑ-

ɑɝɫ ɝɔəɚɎɔɌɗɨəɚɕ ɏɔɛɑɜɞɜɚɠɔɑɕ, ɛɚ-

Ɏɜɑɒɐɑəɔɑɘ ɡɜɫɥɌ, ɖɚɝɞəɚɕ ɐɑɝɞɜɟɖɢɔɑɕ, Ɍ 

ɞɌɖɒɑ ɛɚɎɜɑɒɐɑəɔɑɘ ɛɜɔɗɑɏɌɪɥɔɡ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ  [1 - 6]. ȮɔɓɟɌɗɨəɌɫ ɖɌɜɞɔəɌ ɏɑɘɚɠɔɗɔ-

ɣɑɝɖɔɡ ɌɜɞɜɚɛɌɞɔɕ ɔɓɟɣɌɗɌɝɨ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ 

ɝ ɛɚɓɔɢɔɕ ɟɝɞɌəɚɎɗɑəɔɫ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ 

ɝɟɝɞɌɎɌ ɔ ɐɗɫ ɜɑɤɑəɔɫ ɎɚɛɜɚɝɌ ɚ ɛɚɖɌɓɌəɔɫɡ ɖ 

ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɪ [7 - 10].  

 ȽɚɎɜɑɘɑəəɧɑ ɝɛɚɝɚɍɧ ɗɑɣɑəɔɫ ɏɑɘɚɠɔ-

ɗɔɔ, Ɏ ɣɌɝɞəɚɝɞɔ ɓɌɘɑɝɞɔɞɑɗɨəɌɫ ɞɑɜɌɛɔɫ ɖɚə-

ɢɑəɞɜɌɞɌɘɔ Ɍəɞɔɏɑɘɚɠɔɗɨəɚɏɚ ɠɌɖɞɚɜɌ, ɜɑɎɚ-

ɗɪɢɔɚəɔɓɔɜɚɎɌɗɔ ɛɚɐɡɚɐɧ ɖ ɚɢɑəɖɑ ɞɑɣɑəɔɫ 

ɓɌɍɚɗɑɎɌəɔɫ ɔ ɛɚɝɞɌɎɔɗɔ əɚɎɧɑ ɓɌɐɌɣɔ ɛɑɜɑɐ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɚɕ, ɞɜɑɍɟɫ ɎɧɫɎɗɑəɔɫ ɜɌə-

əɔɡ ɛɚɞɑəɢɔɌɗɨəɚ ɚɍɜɌɞɔɘɧɡ ɝɞɜɟɖɞɟɜəɧɡ ɔɓ-

ɘɑəɑəɔɕ ɔ ɛɜɑɐɔɖɞɚɎ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɓɌɍɚ-

ɗɑɎɌəɔɫ, ɚɛɜɑɐɑɗɑəɔɫ ɐɔəɌɘɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ 

ɐɗɫ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔ, ɛɜɔ əɑɚɍɡɚɐɔɘɚ-

ɝɞɔ, ɝɎɚɑɎɜɑɘɑəəɚɕ ɖɚɜɜɑɖɢɔɔ ɛɜɔɘɑəɫɑɘɚɕ 

ɞɑɜɌɛɔɔ [11 - 14].  

ȹɑɝɘɚɞɜɫ əɌ ɤɔɜɚɖɚ ɛɜɑɐɝɞɌɎɗɑəəɚɑ Ɏ 

ɗɔɞɑɜɌɞɟɜɑ ɚɍɚɝəɚɎɌəɔɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȸȼȾ 

ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɘɚəɔɞɚɜɔəɏɑ ɝɚɝɞɚɫəɔɫ ɝɟ-

ɝɞɌɎɚɎ ɝ ɏɑɘɚɠɔɗɔɣɑɝɖɚɕ ɌɜɞɜɚɛɌɞɔɑɕ, əɑ ɫɝ-

əɧɘ ɚɝɞɌɑɞɝɫ ɖɗɔəɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɘɔəɔɘɌɗɨ-

əɧɡ ɔɓɘɑəɑəɔɕ, ɎɧɫɎɗɑəəɧɡ ɛɜɔ ȸȼȾ [15 - 17]. 

Ȼɚɩɞɚɘɟ ɚɛɞɔɘɌɗɨəɧɘ ɘɑɞɚɐɚɘ ɚɢɑəɖɔ ɝɚɝɞɚɫ-

əɔɫ ɝɟɝɞɌɎɚɎ ɟ ɍɚɗɨəɧɡ ɏɑɘɚɠɔɗɔɑɕ ɘɚɒɑɞ ɍɧɞɨ 

ɞɚɗɨɖɚ ɖɚɘɛɗɑɖɝ ɖɗɔəɔɣɑɝɖɚɕ ɚɢɑəɖɔ ɔ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ. 

P 

ȯ 
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Ƚ 2000 ɛɚ 2004 ɏɚɐ ɍɧɗɚ ɜɌɓɜɌɍɚɞɌəɚ əɑ-

ɝɖɚɗɨɖɚ ɜɌɓɗɔɣəɧɡ ɤɖɌɗ ɍɌɗɗɨəɚɕ ɚɢɑəɖɔ ɐɗɫ 

ɝɔɝɞɑɘɌɞɔɓɌɢɔɔ ɔɓɘɑəɑəɔɕ, ɎɧɫɎɗɫɑɘɧɡ əɌ 

ȸȼȾ ɛɜɔ ɏɑɘɚɠɔɗɨəɚɕ ɌɜɞɜɚɛɌɞɔɔ ɟ ɐɑɞɑɕ ɔ 

Ɏɓɜɚɝɗɧɡ [18 - 23]. Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɌɖɞɟɌɗɨ-

əɚɕ ɛɜɚɍɗɑɘɚɕ Ɏ ɘɔɜɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɫɎɗɫ-

ɑɞɝɫ ɝɜɌɎəɑəɔɑ ɔɡ ɩɠɠɑɖɞɔɎəɚɝɞɔ, Ɍ ɞɌɖɒɑ Ɏɧ-

ɫɎɗɑəɔɑ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ ɖɗɔəɔɣɑɝɖɔɘɔ, 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɔ ȸȼ-ɤɖɌɗɌɘɔ ɚɢɑəɖɔ 

[17, 22, 24 - 27].   

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɛɜɑɐɑɗɑəɔɑ ɜɚɗɔ ȸȼȾ Ɏ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ 

ɝɟɝɞɌɎɚɎ ɟ ɍɚɗɨəɧɡ ɏɑɘɚɠɔɗɔɑɕ Ɏ ɝɎɑɞɑ əɚɎɧɡ 

ɛɚɐɡɚɐɚɎ ɖ ɗɑɣɑəɔɪ ɔ ɛɜɚɠɔɗɌɖɞɔɖɑ ɏɑɘɚɠɔɗɔ-

ɣɑɝɖɔɡ ɌɜɞɜɚɛɌɞɔɕ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯɧɛɚɗəɑəɚ ɛɜɚɝɛɑɖɞɔɎəɚɑ əɑɜɌəɐɚɘɔɓɔ-

ɜɚɎɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɚɗɨəɧɡ ɝ ɏɑɘɚɠɔɗɔɑɕ 

ɞɔɛɌ Ȭ (ɐɑɠɔɢɔɞ VIII ɠɌɖɞɚɜɌ ɝɎɑɜɞɧɎɌəɔɫ) ɔ 

əɌɗɔɣɔɑɘ ɏɑɘɚɠɔɗɔɣɑɝɖɚɕ ɌɜɞɜɚɛɌɞɔɔ (ȯȬ). ȴɝ-

ɝɗɑɐɚɎɌəɚ 26 ɣɑɗɚɎɑɖ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 5 ɐɚ 40 ɗɑɞ 

(ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 12 ɗɑɞ,  ɔəɞɑɜɖɎɌɜɞɔɗɨəɧɕ 

ɜɌɓɘɌɡ ɚɞ 7 ɐɚ 24 ɗɑɞ). Ȯɝɑ ɔɝɝɗɑɐɟɑɘɧɑ ɍɧɗɔ 

ɛɜɑɐɝɞɌɎɔɞɑɗɔ ɘɟɒɝɖɚɏɚ ɛɚɗɌ, ɝ ɞɫɒɑɗɚɕ ɠɚɜ-

ɘɚɕ ɓɌɍɚɗɑɎɌəɔɫ (ɟɜɚɎɑəɨ ɠɌɖɞɚɜɌ ɝɎɑɜɞɧɎɌ-

əɔɫ ɘɑəɑɑ 1%, ɖɗɌɝɝɔɠɔɖɌɢɔɫ ȮȺȳ, 1975). 

ȮɛɑɜɎɧɑ ɐɔɌɏəɚɓ ɏɑɘɚɠɔɗɔɔ ɍɧɗ ɟɝɞɌəɚɎɗɑə 

ɍɚɗɨəɧɘ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 3 ɘɑɝɫɢɑɎ ɐɚ 1 ɏɚɐɌ.  

Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɚɫɎɗɑəɔɫ ɏɑɘɌɜɞɜɚɓɚɎ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ 2,1 ɏɚɐɌ (ɔəɞɑɜɖɎɌɜɞɔɗɨəɧɕ 

ɜɌɓɘɌɡ ɚɞ 1,8 ɐɚ 2,9 ɗɑɞ).  ɃɌɝɞɚɞɌ ɖɜɚɎɚɔɓɗɔɫ-

əɔɕ Ɏ ɝɟɝɞɌɎɧ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ 1 ɏɚɐɌ ɒɔɓəɔ 

ɝɚɝɞɌɎɗɫɗɌ 2-3 ɜɌɓɌ/ɏɚɐ.  

 ȿ 26 ɛɌɢɔɑəɞɚɎ ɝ ɏɑɘɚɠɔɗɔɣɑɝɖɚɕ Ɍɜɞ-

ɜɚɛɌɞɔɑɕ ɍɧɗɚ ɛɚɜɌɒɑəɚ 82 ɝɟɝɞɌɎɌ. ɃɌɥɑ ɛɚ-

ɜɌɒɌɗɔɝɨ ɝɟɝɞɌɎɧ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ, əɑɝɟ-

ɥɔɑ əɌɔɍɚɗɨɤɟɪ ɠɟəɖɢɔɚəɌɗɨəɟɪ əɌɏɜɟɓɖɟ 

(n=72; 87 ,8%), ɜɑɒɑ ð ɝɟɝɞɌɎɧ Ɏɑɜɡəɔɡ ɖɚəɑɣəɚ-

ɝɞɑɕ (n=10; 12,2%). ɃɌɥɑ əɌɍɗɪɐɌɗɚɝɨ ɛɚɜɌɒɑ-

əɔɑ ɖɚɗɑəəɧɡ ɝɟɝɞɌɎɚɎ (n=45; 54,8%), ɜɑɒɑ ɏɚ-

ɗɑəɚɝɞɚɛəɧɡ (n=14; 17%), ɗɚɖɞɑɎɧɡ (n=19; 

23,1%), ɞɌɓɚɍɑɐɜɑəəɧɡ (n=4; 4,8%).  

ȻɌɢɔɑəɞɧ ɝ ȯȬ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 2 ɏɜɟɛ-

ɛɧ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɚɓɜɌɝɞɌ (ɞɌɍɗ. ʈ1) ɔ ɛɚ-

ɗɟɣɌɑɘɚɕ ɞɑɜɌɛɔɔ.  

ȻɌɢɔɑəɞɧ 1 ɏɜɟɛɛɧ ɝ ɘɚɘɑəɞɌ ɟɝɞɌəɚɎɗɑ-

əɔɫ ɐɔɌɏəɚɓɌ ɏɑɘɚɠɔɗɔɔ ɔ ɐɚ 2006 ɏ. ɛɚɗɟɣɌɗɔ 

ɖɜɔɚɛɜɑɢɔɛɔɞɌɞ ɔ ɜɑɒɑ ð ɝɎɑɒɑɓɌɘɚɜɚɒɑəəɟɪ 

ɛɗɌɓɘɟ Ɏ ɜɑɒɔɘɑ çɛɚ ɞɜɑɍɚɎɌəɔɪè, ɝ 2006 ɏɚɐɌ 

ɛɌɢɔɑəɞɧ ɐɌəəɚɕ ɏɜɟɛɛɧ əɌɡɚɐɫɞɝɫ əɌ əɑɛɜɑ-

ɜɧɎəɚɘ ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɚɘ ɗɑɣɑəɔɔ ɖɚəɢɑə-

ɞɜɔɜɚɎɌəəɧɘɔ ɠɌɖɞɚɜɌɘɔ ɝɎɑɜɞɧɎɌəɔɫ VIII, 

ɛɗɌɓɘɑəəɧɘ n=6 (ȺɖɞɌəɌɞ, ȯɑɘɚɠɔɗ, ȯɑɘɚɖɞɔə) 

ɔ ɜɑɖɚɘɍɔəɌəɞəɧɘ n=4 (ȶɚɏɑəɩɕɞ) Ɏ ɐɚɓɑ ɚɞ 20 

ɐɚ 40 ɑɐ. əɌ ɖɏ ɘɌɝɝɧ ɞɑɗɌ 3 ɜɌɓɌ Ɏ əɑɐɑɗɪ.  

ȻɌɢɔɑəɞɧ 2 ɏɜɟɛɛɧ ɝ ɘɚɘɑəɞɌ ɎɑɜɔɠɔɖɌ-

ɢɔɔ ɐɔɌɏəɚɓɌ ɏɑɘɚɠɔɗɔɔ əɌɡɚɐɔɗɔɝɨ əɌ əɑɛɜɑ-

ɜɧɎəɚɕ ɓɌɘɑɝɞɔɞɑɗɨəɚɕ ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɚɕ ɞɑ-

ɜɌɛɔɔ ɖɚəɢɑəɞɜɔɜɚɎɌəəɧɘ ɠɌɖɞɚɜɚɘ ɝɎɑɜɞɧ-

ɎɌəɔɫ VIII, ɛɗɌɓɘɑəəɧɘ n=7 (ȺɖɞɌəɌɞ, ȯɑɘɚɠɔɗ, 

ȯɑɘɚɖɞɔə) ɔɗɔ ɜɑɖɚɘɍɔəɌəɞəɧɘ n=6 (ȶɚɏɑəɩɕɞ) 

Ɏ ɐɚɓɑ ɚɞ 20 ɐɚ 40 ɑɐ. əɌ ɖɏ ɘɌɝɝɧ ɞɑɗɌ 3 ɜɌɓɌ Ɏ 

əɑɐɑɗɪ.  

ȸɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ. 

Ȱɗɫ ɚɍɦɑɖɞɔɎəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɚɢɑəɖɔ ɝɚ-

ɝɞɚɫəɔɫ ɝɟɝɞɌɎɚɎ ɟ ɛɌɢɔɑəɞɚɎ 1 ɏɜɟɛɛɧ ɝ ɏɑɘɚ-

ɠɔɗɔɣɑɝɖɚɕ ɌɜɞɜɚɛɌɞɔɑɕ (ȯȬ) ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ 

ɤɖɌɗɌ Functional Independence Score in 

Hemophilia (FISH).  

Ȯɚ 2 ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ȯȬ ɐɗɫ ɚɢɑəɖɔ 

ɜɌəəɔɡ ɖɗɔəɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɝɟɝɞɌɎɌɡ ɔɝ-

ɛɚɗɨɓɚɎɌɗɌɝɨ ɤɖɌɗɌ  Hemophilia Joint Health 

Score (HJHS).   

ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɝɟɝɞɌɎɚɎ (ɜɑəɞɏɑəɚɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɌɫ ɢɔɠɜɚɎɌɫ ɝɔɝɞɑɘɌ çApollo DRFè, 

2009 ɏ. (ȴɞɌɗɔɫ)) ɍɧɗɌ ɎɧɛɚɗəɑəɌ Ɏɝɑɘ ɛɌɢɔɑə-

ɞɌɘ ɝ ȯȬ (n=26) ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɝɞɌɐɔɔ ɛɚ ɤɖɌ-

ɗɑ Pettersson.  Ȯɝɑɏɚ ɍɧɗɚ ɔɝɝɗɑɐɚɎɌəɚ 82 ɝɟɝɞɌ-

ɎɌ, ɔɓ əɔɡ 45 ɖɚɗɑəəɧɡ (54,8%), 14 ɏɚɗɑəɚɝɞɚɛ-

əɧɡ (17%), 19 ɗɚɖɞɑɎɧɡ (23,1%) ɔ 4 ɞɌɓɚɍɑɐɜɑə-

əɧɡ ɝɟɝɞɌɎɌ (4,8%).   

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) 

ɝɟɝɞɌɎɚɎ (ȸȼ-ɞɚɘɚɏɜɌɠ ToshibaExcelArtVantage, 

əɌɛɜɫɒɑəəɚɝɞɨ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 T) Ɏɧɛɚɗ-

əɑəɌ 23 ɛɌɢɔɑəɞɌɘ, Ɏɝɑɏɚ ɔɝɝɗɑɐɚɎɌəɚ 57 ɝɟ-

ɝɞɌɎɚɎ:  1 ɏɜɟɛɛɌ ð 23 ɝɟɝɞɌɎɌ (17 ɖɚɗɑəəɧɡ ð 

73,9%,  2 ɞɌɓɚɍɑɐɜɑəəɧɡ ð 8,7%, 2 ɏɚɗɑəɚɝɞɚɛ-

əɧɡ ð 8,7%, 2 ɗɚɖɞɑɎɧɡ ɝɟɝɞɌɎɚɎ ð 8,7%);  2 

ɏɜɟɛɛɌ ð   34 ɝɟɝɞɌɎɌ (19 ɖɚɗɑəəɧɡ ð 55,8%, 8  

ɏɚɗɑəɚɝɞɚɛəɧɡ ð 23,5%, 5 ɗɚɖɞɑɎɧɡ ð 14,7%, 2 

ɞɌɓɚɍɑɐɜɑəəɧɡ ð 5,9%). Ȱɗɫ ɝɔɝɞɑɘɌɞɔɓɌɢɔɔ 

ɚɛɔɝɌəɔɕ ȸȼȾ ɝɟɝɞɌɎɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɏɑɘɚɠɔ-

ɗɔɣɑɝɖɚɕ ɌɜɞɜɚɛɌɞɔɑɕ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɖɗɌɝɝɔ-

ɠɔɖɌɢɔɫ Denver. ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɛɚ 

ȾɌɍɗɔɢɌ ʈ1.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɍɚɗɨəɧɡ ɏɑɘɚɠɔɗɔɣɑɝɖɚɕ ɌɜɞɜɚɛɌɞɔɑɕ ɛɚ ɎɚɓɜɌɝɞɟ. 

 ɻʨʫʧʧʘ 1 ɻʨʫʧʧʘ 2 

ɺʦʟʨʘʩʪ ʙʦʣʴʥʳʭ (ʛʦʜʳ) 

 16-29 30-40 5-9 10-15 

ʏʠʩʣʦ ʙʦʣʴʥʳʭ (n,%) 9 (34,6%) 4 (15,4%) 9 (34,6%) 4 (
5,4%) 

 ʄʝʜʠʘʥʘ   22 34 6 10,5 

ʀʥʪʝʨʢʚʘʨʪʠʣʴʥʳʡ  

ʨʘʟʤʘʭ 

21-23 30-40 6-8 10-12,5 
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ɗɟɣɑəəɧɡ ɐɌəəɧɡ ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɛɚɘɚɥɨɪ ɛɜɚ-

ɏɜɌɘɘɧ Statistica 8.0.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ  

1 ɏɜɟɛɛɧ. 

 Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɌəɌɘəɑɓɌ ɔ ɖɗɔəɔɣɑɝɖɚɏɚ 

ɚɝɘɚɞɜɌ ɛɜɚɎɚɐɔɗɌɝɨ ɚɢɑəɖɌ ɠɟəɖɢɔɚəɌɗɨəɧɡ 

əɌɜɟɤɑəɔɕ ɝɟɝɞɌɎɚɎ ɛɚ ɤɖɌɗɑ FISH ɚɞ 0 ɐɚ 32 

(ɞɌɍɗ. ʈ2).  ȰɌəəɌɫ ɤɖɌɗɌ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ 

ɝɚɝɞɚɫəɔɑ ɝɟɝɞɌɎɚɎ ɛɚ əɌɜɟɤɑəɔɪ əɌɎɧɖɚɎ ɝɌ-

ɘɚɚɍɝɗɟɒɔɎɌəɔɫ ɔ ɚɏɜɌəɔɣɑəɔɪ ɐɎɔɒɑəɔɕ, 

ɖɌɒɐɧɕ ɖɜɔɞɑɜɔɕ ɚɢɑəɔɎɌɑɞɝɫ ɛɚ ɟɜɚɎəɪ ɚɞ 0 

ɐɚ 4. 

ȺɝəɚɎəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ, ɎɧɫɎɗɑəəɧɘɔ ɟ 

ɛɌɢɔɑəɞɚɎ, ɍɧɗɔ ɓɌɞɜɟɐəɑəɔɫ ɛɜɔ ɡɚɐɨɍɑ, ɛɜɔ 

ɝɑɐɌəɔɔ, ɛɚɐɦɑɘɑ/ɝɛɟɝɖɑ ɛɚ ɗɑɝɞəɔɢɑ ɔ 

ɍɑɏɑ. ȻɜɑɎɌɗɔɜɚɎɌɗɚ ɖɚɗɔɣɑɝɞɎɚ ɝɟɝɞɌɎɚɎ ɝ 

ɝɟɘɘɚɕ ɍɌɗɗɚɎ ɚɞ 1 ɐɚ 11 (45,8%). ȹɌɔɍɚɗɑɑ Ɏɧ-

ɜɌɒɑəəɧɑ ɔɓɘɑəɑəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ ɚɐəɚɏɚ 

ɛɌɢɔɑəɞɌ Ɏ ɐɎɟɡ ɖɚɗɑəəɧɡ ɝɟɝɞɌɎɌɡ, ɝ əɌɗɔɣɔɑɘ 

ɛɚɗəɚɏɚ ɌəɖɔɗɚɓɌ ɖɚɗɑəəɧɡ ɝɟɝɞɌɎɚɎ.  

ȼɑəɞɏɑəɚɏɜɌɠɔɫ.  

Ȯɑɐɟɥɔɘɔ ɔɓɘɑəɑəɔɫɘɔ, ɎɧɫɎɗɑəəɧɘɔ 

ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ 1 ɏɜɟɛɛɧ ɝ 

ȯȬ, ɍɧɗɔ ɛɜɚɫɎɗɑəɔɫ ɞɫɒɑɗɚɏɚ ɚɝɞɑɚɌɜɞɜɚɓɌ Ɏ 

Ɏɔɐɑ ɐɑɠɚɜɘɌɢɔɔ ɝɟɝɞɌɎəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ, 

ɝɟɒɑəɔɫ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ, əɌɗɔɣɔɔ ɖɔɝɞ, ɩɜɚɓɔɕ 

ɔ ɘɌɝɝɔɎəɧɡ ɚɝɞɑɚɠɔɞɚɎ. 

Ȱɗɫ ɚɍɦɑɖɞɔɎɔɓɌɢɔɔ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑ-

əɔɕ ɛɜɚɎɚɐɔɗɌɝɨ ɍɌɗɗɨəɌɫ ɚɢɑəɖɌ ɛɚ ɤɖɌɗɑ 

Pettersson (ɞɌɍɗ. ʈ3). 

Ȼɚ ɝɟɘɘɑ ɍɌɗɗɚɎ ɛɜɑɎɌɗɔɜɚɎɌɗɚ ɖɚɗɔɣɑ-

ɝɞɎɚ ɝɟɝɞɌɎɚɎ ɝ ɚɢɑəɖɚɕ ɚɞ 4 ɐɚ 7 ɍɌɗɗɚɎ 

(45,8%), ɣɞɚ ɎɖɗɪɣɌɗɚ ɝɟɒɑəɔɑ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ, 

ɜɌɝɤɔɜɑəɔɑ ɩɛɔɠɔɓɚɎ, ɚɖɚɗɚɝɟɝɞɌɎəɚɕ ɚɝɞɑ-

ɚɛɚɜɚɓ, əɌɗɔɣɔɑ ɩɜɚɓɔɕ.  Ȯ 11 ɝɟɝɞɌɎɌɡ (22,9%) 

ɚɛɜɑɐɑɗɫɗɔɝɨ ɘɔəɔɘɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ Ɏɔɐɑ 

ɝɟɒɑəɔɫ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ ɔ ɚɝɞɑɚɛɚɜɚɓɌ, ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɔɑ 1-3 ɍɌɗɗɌɘ. Ȯ 8 ɝɟɝɞɌɎɌɡ (16,7%) 

ɍɧɗɔ əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ ɔɓɘɑəɑəɔɫ, ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɔɑ 8-13 ɍɌɗɗɌɘ ɛɚ ɤɖɌɗɑ Pettersson, 

ɓɌ ɝɣɑɞ ɐɑɠɚɜɘɌɢɔɔ ɝɟɝɞɌɎɌ, əɑ ɖɚəɏɜɟɩəɞəɚɝɞɔ 

ɝɟɝɞɌɎəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ, əɌɗɔɣɔɫ ɘəɚɒɑɝɞɎɑə-

əɧɡ ɖɔɝɞ ɔ ɩɜɚɓɔɕ. Ȯ 7 ɝɟɝɞɌɎɌɡ (14,6%) əɑ ɍɧɗɚ 

ɎɧɫɎɗɑəɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɔɓɘɑəɑəɔ-

ɫɘɔ ɛɜɔ ȸȼȾ Ɏ ɝɟɝɞɌɎɌɡ ɟ ɛɌɢɔɑəɞɚɎ 1 ɏɜɟɛɛɧ ɝ 

ȯȬ ɫɎɔɗɔɝɨ əɌɗɔɣɔɑ ɝɟɍɡɚəɐɜɌɗɨəɧɡ ɖɔɝɞ ɔ 

ɖɚɝɞəɧɡ ɩɜɚɓɔɕ, ɐɑɏɑəɑɜɌɢɔɫ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ 

ɔ ɚɞɑɖ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ (ɜɔɝ. 1).   

ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɝɟɝɞɌɎɚɎ, Ɏɧ-

ɫɎɗɑəəɧɑ ɛɜɔ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɔ, ɚɢɑəɔɎɌɗɔɝɨ 

ɛɚ ɤɖɌɗɑ Denver ɚɞ 0 ɐɚ 10  (ɞɌɍɗ. ʈ4).   

ȻɜɑɎɌɗɔɜɚɎɌɗɚ ɖɚɗɔɣɑɝɞɎɚ ɝɟɝɞɌɎɚɎ ɝ 

ɘɌɖɝɔɘɌɗɨəɚɕ ɝɟɘɘɚɕ  ɍɌɗɗɚɎ ɚɞ 8 ɐɚ 10 (n=19;  

ȾɌɍɗɔɢɌ ʈ2.     ȼɑɓɟɗɨɞɌɞɧ ɖɗɔəɔɣɑɝɖɚɕ ɚɢɑəɖɔ ɝɟɝɞɌɎɚɎ ɟ ɛɌɢɔɑəɞɚɎ 1 ɏɜɟɛɛɧ ɝ 

ɏɑɘɚɠɔɗɔɣɑɝɖɚɕ ɌɜɞɜɚɛɌɞɔɑɕ (ȯȬ) ɛɚ ɤɖɌɗɑ FISH. 

ʂʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʂʦʣʠʯʝʩʪʚʦ ʩʫʩʪʘʚʦʚ (n) % 

0 5 10,4 

1-11 22 45,8 

12-24 19 39,6 

25-36 2 4,2 
 

   
 

ȾɌɍɗɔɢɌ ʈ3. ȴɓɘɑəɑəɔɫ ɎɧɫɎɗɑəəɧɑ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɝɟɝɞɌɎɚɎ ɛɚ ɤɖɌɗɑ 

Pettersson ɟ ɛɌɢɔɑəɞɚɎ 1 ɏɜɟɛɛɧ ɝ ɏɑɘɚɠɔɗɔɣɑɝɖɚɕ ɌɜɞɜɚɛɌɞɔɑɕ. 

ʂʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʂʦʣʠʯʝʩʪʚʦ ʩʫʩʪʘʚʦʚ (n) % 

0   7 14,6 

1-3 11 22,9 

4-7 22 45,8 

8-13 8 16,7 
 

   
 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȯɜɌɠɔɖ. 

ȴɓɘɑəɑəɔɫ, ɎɧɫɎɗɑəəɧɑ ɛɜɔ ȸȼȾ ɝɟɝɞɌɎɚɎ ɟ ɛɌɢɔ-

ɑəɞɚɎ 1 ɏɜɟɛɛɧ ɝ ɏɑɘɚɠɔɗɔɣɑɝɖɚɕ ɌɜɞɜɚɛɌɞɔɑɕ. 

Fig. 1.    Scheme.  

Changes revealed in joints MRI in the 1st patients 

group with hemophilic arthropathies.   
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

 

ȼɔɝ. 2 ɐ (Fig. 2 e) 

ȼɔɝ. 2.     Ɍ, ɍ ð ȼɑəɞɏɑəɚɏɜɌɘɘɧ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɛɜɫɘɌɫ  ɔ ɍɚɖɚɎɌɫ  ɛɜɚɑɖɢɔɔ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȸȼȾ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ, Ⱦ1-Ȯȴ, ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ (Ɏ), ɝɌɏɔɞɞɌɗɨəɌɫ  ɛɗɚɝɖɚɝɞɨ  Ⱦ1-Ȯȴ (ɏ) ɔ T2-

Ȯȴ (ɐ); 

Ɍ,ɍ ð  ɛɌɢɔɑəɞ ȼ., 31 ɏɚɐ. ȺɖɚɗɚɝɟɝɞɌɎəɚɕ ɚɝɞɑɚɛɚɜɚɓ. ȽɟɝɞɌɎəɧɑ ɛɚɎɑɜɡəɚɝɞɔ ɟɛɗɚɥɑəɧ, ɜɌɝɤɔɜɑəɧ ɓɌ ɝɣɑɞ 

ɖɜɌɑɎɧɡ ɖɚɝɞəɧɡ ɜɌɓɜɌɝɞɌəɔɕ,  ɝ ɝɟɍɡɚəɐɜɌɗɨəɧɘ ɝɖɗɑɜɚɓɚɘ, ɝ əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ ɓɌ ɝɣɑɞ əɌɗɔɣɔɫ ɘəɚ-

ɒɑɝɞɎɑəəɧɡ ɘɑɗɖɔɡ ɩɜɚɓɔɕ. Ȼɚ ɤɖɌɗɑ Pettersson ð 8 ɍɌɗɗɚɎ.  

Ɏ-ɐ ð  ɘɧɥɑɗɖɔ ɍɑɐɜɑəəɚɕ ɔ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ ɖɚɝɞɑɕ ɟɛɗɚɥɑəɧ, ɖɜɌɑɎɧɑ ɚɝɞɑɚɠɔɞɧ, ɛɝɑɎɐɚɚɝɞɑɚɠɔɞɧ ɘɑ-

ɒɘɧɥɑɗɖɚɎɚɏɚ ɟɏɗɟɍɗɑəɔɫ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ, ɘəɚɒɑɝɞɎɑəəɧɑ ɝɟɍɡɚəɐɜɌɗɨəɑ ɩɜɚɓɔɔ. ȽɟɍɡɚəɐɜɌɗɨəɌɫ ɖɔɝɞɚ-

ɎɔɐəɌɫ ɛɚɗɚɝɞɨ (0,7ɡ0,9 ɝɘ) Ɏ ɘɑɐɔɌɗɨəɚɘ ɘɧɥɑɗɖɑ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ ɖɚɝɞɔ ɝ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ  Ɏɏɗɟɍɨ ɩɛɔ-

ɘɑɞɌɠɔɓɌ (1,4ɡ1,4 ɝɘ) ɛɚ ɞɔɛɟ ɛɑɝɚɣəɧɡ ɣɌɝɚɎ. Ƚɗɑɐɧ ɒɔɐɖɚɝɞɔ Ɏ ɜɑɞɜɚɛɌɞɑɗɗɫɜəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ. Ⱥɞɗɚɒɑ-

əɔɑ ɏɑɘɚɝɔɐɑɜɔəɌ Ɏ ɝɟɛɜɌɛɌɞɑɗɗɫɜəɚɘ ɓɌɎɚɜɚɞɑ ɔ ɛɚ ɓɌɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɝɟɝɞɌɎɌ. ȺɞɝɟɞɝɞɎɟɑɞ  ɎɔɓɟɌɗɔɓɌɢɔɫ  

ɡɜɫɥɌ ɝɟɝɞɌɎəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ ɘɑɐɔɌɗɨəɧɡ ɘɧɥɑɗɖɚɎ ɍɑɐɜɑəəɚɕ ɔ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ ɖɚɝɞɑɕ. Ȼɚ ɤɖɌɗɑ Den-

ver ð  10 ɍɌɗɗɚɎ.  

Fig. 2.   Radiographs of the knee joint in  the straight (a) and lateral (b ) projections . MRI of the k nee joint in 

the coronary plane in T1 -WI (c ), sagittal plane in T1 -WI (d) , sagittal plane in T2 -WI (ɑ), 

a,b -  patient R., 31 years old. Periarticular osteoporosis. The articular surfaces are flattened, expanded due to 

marginal bone growths, with subchondr al sclerosis, with fuzzy contours due to the presence of multiple small er o-

sions. On the Pettersson scale - 8 points.  

ɝ-e ð  the femoral and tibial condyles are flattened, marginal osteophytes, pseudo -osteophytes of the inter -

muscular depression of the fem ur, multiple subchondral erosion. The subchondral cystic cavity (0.7x0.99 cm) in 

the medial condyle of the tibia with an hour -glass spread to the depth of the epimetaphysis (1.4x1.4 cm). Traces of 

fluid in the retropatelly space. The deposition of hemoside rin in suprapatellar inversion and on the posterior su r-

face of the joint. There is no visualization of the cartilage of the articular surfaces of the medial condyles of the 

femoral and tibial bones. On a Denver scale - 10 points.  
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82,6%).  ȹɌɔɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɍɌɗɗɚɎ ɛɚ ɤɖɌ-

ɗɑ Denver ɛɜɔɝɟɒɐɌɗɚɝɨ ɝɟɝɞɌɎɌɘ ɛɜɔ ɛɚɎɜɑ-

ɒɐɑəɔɔ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ, əɌɗɔɣɔɔ 2 ɔ ɍɚɗɑɑ 

ɝɟɍɡɚəɐɜɌɗɨəɧɡ ɖɔɝɞ ɔ ɩɜɚɓɔɕ, ɚɞɗɚɒɑəɔɔ ɏɑ-

ɘɚɝɔɐɑɜɔəɌ, ɛɜɚɗɔɠɑɜɌɢɔɔ ɝɔəɚɎɔɫ, ɚɞɗɚɒɑ-

əɔɔ ɏɑɘɚɝɔɐɑɜɔəɌ ɔ əɌɗɔɣɔɔ ɎɧɛɚɞɌ Ɏ ɛɚɗɚɝɞɔ 

ɝɟɝɞɌɎɌ.  Ȯ 3 ɝɟɝɞɌɎɌɡ (13%) ɚɛɜɑɐɑɗɫɗɚɝɨ əɌɗɔ-

ɣɔɑ ɑɐɔəɔɣəɧɡ ɖɔɝɞ ɔ ɩɜɚɓɔɕ, ɝɔəɚɎɔɌɗɨəɌɫ 

ɛɜɚɗɔɠɑɜɌɢɔɫ, ɚɞɗɚɒɑəɔɑ ɏɑɘɚɝɔɐɑɜɔəɌ,  ɒɔɐ-

ɖɚɝɞɨ Ɏ ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ ð ɔɓɘɑəɑəɔɫ, ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɔɑ 4-7 ɍɌɗɗɌɘ.  ȷɔɤɨ Ɏ 1 ɝɟɝɞɌɎɑ (4,4%) 

ɍɧɗɔ ɎɧɫɎɗɑəɧ ɘɔəɔɘɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ, ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɔɑ 1-3 ɍɌɗɗɌɘ, Ɏ Ɏɔɐɑ əɌɗɔɣɔɫ ɒɔɐ-

ɖɚɝɞɔ Ɏ ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ (ɜɔɝ. 2 Ɍ - ɐ). 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɢɑəɖɌ ɛɚɗɟɣɑəəɧɡ 

ɜɑɓɟɗɨɞɌɞɚɎ.  

ȭɧɗɌ ɟɝɞɌəɚɎɗɑəɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɌɫ ɟɘɑɜɑəəɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ 

ɖɗɔəɔɣɑɝɖɔɘ ɝɞɌɞɟɝɚɘ ɛɚ ɤɖɌɗɑ FISH ɔ ɜɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɔɘɔ ɐɌəəɧɘɔ,  ɚɢɑəɔɎɌɑɘɧɘɔ ɛɚ 

ɤɖɌɗɑ Pettersson (ȶȽ = 0,54; p<0,05) (ɜɔɝ. 3).  

ȽɜɌɎəɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɘɑɒɐɟ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɖɌɜɞɔəɚɕ,  ɚɢɑəɑəəɚɕ ɛɚ ɤɖɌɗɑ FISH ɔ 

ɐɌəəɧɘɔ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɤɖɌɗɑ Denver,  

ɛɚɖɌɓɌɗɚ ɝɔɗɨəɟɪ ɖɚɜɜɑɗɫɢɔɚəəɟɪ ɝɎɫɓɨ (ȶȽ = 

0,76; p = 0,05) (ɜɔɝ. 4). ȺɐəɌɖɚ əɌɍɗɪɐɌɗɌɝɨ 

ɟɘɑɜɑəəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɛɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɖɗɔ-

əɔɣɑɝɖɔɡ ɐɌəəɧɡ ɝ ɚɝɞɑɚɡɚəɐɜɌɗɨəɧɘ ɖɚɘɛɚ-

əɑəɞɚɘ ɛɚ ɤɖɌɗɑ Denver (ȶȽ=0,66; p<0,05). ȴɓɚ-

ɗɔɜɚɎɌəəɧɡ ɘɫɏɖɚɞɖɌəɧɡ ɔɓɘɑəɑəɔɕ ɝɟɝɞɌɎɚɎ ɟ 

ɛɌɢɔɑəɞɚɎ 1 ɏɜɟɛɛɧ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ, ɛɚɩɞɚɘɟ 

ɝɜɌɎəɑəɔɑ ɖɗɔəɔɣɑɝɖɔɡ ɐɌəəɧɡ ɝ ɘɫɏɖɚɞɖɌəɧɘ 

ɖɚɘɛɚəɑəɞɚɘ ɛɚ ɤɖɌɗɑ Denver əɑ ɛɜɚɎɚɐɔɗɚɝɨ. 

Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɤɖɌɗɑ Pettersson ɔ 

ɚɝɞɑɚɡɚəɐɜɌɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ, ɎɧɫɎɗɑəəɧ-

ɘɔ ɛɜɔ ȸȼȾ ɛɚ  ɤɖɌɗɑ Denver, ɍɧɗɌ ɎɧɫɎɗɑəɌ 

ɟɘɑɜɑəəɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ  (ȶȽ=0,6; 

p<0,05) ɓɌ ɝɣɑɞ ɚɍəɌɜɟɒɑəɔɫ ɍɚɗɨɤɚɏɚ ɖɚɗɔɣɑ-

ɝɞɎɌ ɖɔɝɞ ɔ ɩɜɚɓɔɕ, ɟɣɔɞɧɎɌɑɘɧɡ  ɚɍɑɔɘɔ ɝɔ-

ɝɞɑɘɌɘɔ ɚɢɑəɖɔ (ɜɔɝ. 5). 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ 

2 ɏɜɟɛɛɧ. 

ȺɢɑəɖɌ ɠɟəɖɢɔɚəɌɗɨəɧɡ əɌɜɟɤɑəɔɕ ɝɟ-

ɝɞɌɎɚɎ ɛɚ ɤɖɌɗɑ HJHS ɚɞ 0 ɐɚ 25 ɛɜɑɐɝɞɌɎɗɑəɌ 

Ɏ (ɞɌɍɗ. ʈ5).   

Ȼɚ ɝɟɘɘɑ ɍɌɗɗɚɎ ɛɜɑɎɌɗɔɜɚɎɌɗɚ ɖɚɗɔɣɑ-

ɝɞɎɚ ɝɟɝɞɌɎɚɎ ɝ ɝɟɘɘɚɕ əɌɜɟɤɑəɔɕ ɐɚ 6 ɍɌɗɗɚɎ 

(73,5%), ɣɞɚ ɎɖɗɪɣɌɗɚ ɍɚɗɨ Ɏ ɝɟɝɞɌɎɑ, ɚɏɜɌəɔɣɑ-

əɔɑ ɝɏɔɍɌəɔɫ ɔ ɜɌɓɏɔɍɌəɔɫ ɝɟɝɞɌɎɌ Ɏ ɐɔɌɛɌɓɚəɑ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɚɞ 5 ɐɚ 10 ɏɜɌɐɟɝɚɎ, Ɍ ɞɌɖɒɑ 

əɌɗɔɣɔɑ ɛɜɔɛɟɡɗɚɝɞɔ ɝɟɝɞɌɎɌ.  

ȹɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ ɔɓɘɑəɑəɔɫ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ Ɏ ɖɚɗɑəəɚɘ (14 

ɍɌɗɗɚɎ) ɔ ɏɚɗɑəɚɝɞɚɛəɚɘ (16 ɍɌɗɗɚɎ) ɝɟɝɞɌɎɌɡ, Ɏ 

Ɏɔɐɑ ɎɧɜɌɒɑəəɚɕ ɛɜɔɛɟɡɗɚɝɞɔ ɝɟɝɞɌɎɚɎ, əɌɗɔ-

ɣɔɫ ɘɧɤɑɣəɚɕ Ɍɞɜɚɠɔɔ, Ɍ ɞɌɖɒɑ ɚɏɜɌəɔɣɑəɔɫ 

ɝɏɔɍɌəɔɫ ɔ ɜɌɓɏɔɍɌəɔɫ ɝɟɝɞɌɎɚɎ Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 

11 ɐɚ 20 ɏɜɌɐɟɝɚɎ. 

ȼɑəɞɏɑəɚɏɜɌɠɔɫ.  

Ȯɑɐɟɥɔɘɔ ɔɓɘɑəɑəɔɫɘɔ, ɎɧɫɎɗɑəəɧɘɔ 

ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ 2 ɏɜɟɛɛɧ ɝ 

ȯȬ, ɍɧɗɔ ɚɝɞɑɚɛɚɜɚɓ, əɌɗɔɣɔɑ ɖɜɌɑɎɧɡ ɖɚɝɞəɧɡ 

ɩɜɚɓɔɕ, ɝɟɒɑəɔɫ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ.  ȺɢɑəɖɌ Ɏɧ-

ɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ ɛɚ ɤɖɌɗɑ Pettersson ɛɜɑɐ-

ɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ6. 

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɟɝɞɌɎɚɎ 52,9% (n=18) əɑ 

ɍɧɗɚ ɎɧɫɎɗɑəɚ ɔɓɘɑəɑəɔɕ ɛɚ ɤɖɌɗɑ Pettersson. 

Ȯ 11 ɝɟɝɞɌɎɌɡ (32,4%) ɚɛɜɑɐɑɗɫɗɔɝɨ ɘɔəɔɘɌɗɨ-

əɧɑ ɔɓɘɑəɑəɔɫ ð Ɏ Ɏɔɐɑ ɚɝɞɑɚɛɚɜɚɓɌ ɔ ɝɟɒɑəɔɫ 

ɝɟɝɞɌɎəɚɕ ɥɑɗɔ ð ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɏɜɌɐɌɢɔɔ ɚɞ 

1 ɐɚ 3 ɍɌɗɗɚɎ. Ȯ 4 ɝɟɝɞɌɎɌɡ (11,8%) ɚɛɜɑɐɑɗɫ-

ɗɔɝɨ ɞɌɖ ɒɑ ɟɛɗɚɥɑəɔɑ ɩɛɔɠɔɓɚɎ ɔ ɑɐɔəɔɣəɧɑ 

ɩɜɚɓɔɔ ð ɍɌɗɗ ɛɚ ɤɖɌɗɑ Pettersson ð ɚɞ 4 ɐɚ 7. Ȯ 

1 ɏɚɗɑəɚɝɞɚɛəɚɘ ɝɟɝɞɌɎɑ (2,9%) ɞɌɖ ɒɑ ɚɛɜɑɐɑ-

ɗɫɗɔɝɨ ɐɑɠɚɜɘɌɢɔɫ ɝɟɝɞɌɎɌ ɔ əɌɗɔɣɔɑ ɝɟɍɡɚə-

ɐɜɌɗɨəɧɡ ɖɔɝɞ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ 9 ɍɌɗɗɌɘ.   

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ.  

ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɔɓɘɑəɑəɔ-

ɫɘɔ Ɏ ɝɟɝɞɌɎɌɡ ɟ ɛɌɢɔɑəɞɚɎ 2 ɏɜɟɛɛɧ ɝ ȯȬ ɫɎɔ-

ɗɔɝɨ əɌɗɔɣɔɑ ɒɔɐɖɚɝɞɔ Ɏ ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ, ɚɞɑɖ 

ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɔ ɛɜɚɗɔɠɑɜɌɢɔɫ ɝɔəɚɎɔɌɗɨəɚɕ 

ɚɍɚɗɚɣɖɔ (ɜɔɝ. 6).  

ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɝɟɝɞɌɎɚɎ, Ɏɧ-

ɫɎɗɑəəɧɑ ɛɜɔ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɔ, ɚɢɑəɔɎɌɗɔɝɨ 

ɛɚ ɤɖɌɗɑ Denver ɚɞ 0 ɐɚ 10  ɍɌɗɗɚɎ (ɞɌɍɗ. ʈ6).   

Ȯ 35,3% ɔɝɝɗɑɐɚɎɌəəɧɡ ɝɟɝɞɌɎɚɎ (n=12) 

ɚɛɜɑɐɑɗɫɗɝɫ ɍɌɗɗ ɚɞ 8 ɐɚ 10, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ 

əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɘ ɔɓɘɑəɑəɔɫɘ Ɏ Ɏɔɐɑ ɛɚ-

Ɏɜɑɒɐɑəɔɫ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ, əɌɗɔɣɔɫ ɝɟɍɡɚə-

ɐɜɌɗɨəɧɡ ɖɔɝɞ ɔ ɩɜɚɓɔɕ, ɚɞɗɚɒɑəɔɫ ɏɑɘɚɝɔɐɑ-

ɜɔəɌ (ɜɔɝ. 7 Ɍ - ɐ). Ȯ 10 ɝɟɝɞɌɎɌɡ (29,4%) ɍɧɗɔ 

ɎɧɫɎɗɑəɧ əɌɣɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ, ɝɚɚɞɎɑɞɝɞɎɟ-

ɪɥɔɑ 1-3 ɍɌɗɗɌɘ Ɏ Ɏɔɐɑ əɌɗɔɣɔɫ ɒɔɐɖɚɝɞɔ Ɏ 

ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ. Ȯ 7 ɝɟɝɞɌɎɌɡ (20,6%) ɚɛɜɑɐɑɗɫ-

ɗɔɝɨ əɌɗɔɣɔɑ ɑɐɔəɔɣəɧɡ ɖɔɝɞ ɔ ɩɜɚɓɔɕ, ɝɔəɚ-

ɎɔɌɗɨəɌɫ ɛɜɚɗɔɠɑɜɌɢɔɫ, ɚɞɗɚɒɑəɔɑ ɏɑɘɚɝɔɐɑ-

ɜɔəɌ ɔ ɒɔɐɖɚɝɞɨ Ɏ ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ,  ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɔɑ ɏɜɌɐɌɢɔɔ ɚɞ 4 ɐɚ 7 ɍɌɗɗɚɎ. Ȯ 5 ɝɟɝɞɌ-

ɎɌɡ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɔɓɘɑəɑəɔɕ. 

ȾɌɍɗɔɢɌ ʈ4. ȴɓɘɑəɑəɔɫ, ɎɧɫɎɗɑəəɧɑ ɛɜɔ ȸȼȾ, ɛɚ ɤɖɌɗɑ Denver ɟ ɛɌɢɔɑəɞɚɎ 1 

ɏɜɟɛɛɧ ɝ ɏɑɘɚɠɔɗɔɣɑɝɖɚɕ ɌɜɞɜɚɛɌɞɔɑɕ. 

ʂʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʂʦʣʠʯʝʩʪʚʦ ʩʫʩʪʘʚʦʚ (n) % 

0  - - 

1-3 1 
,4 

4-7 3 13,0 

8-10 19 82,6 
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ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4)  

ȼɔɝ. 3.      ȯɜɌɠɔɖ. 

ȶɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɜɑɓɟɗɨɞɌɞɌɘɔ ɖɗɔəɔɣɑ-

ɝɖɚɏɚ ɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɕ. 

Fig. 3.  Scheme . 

Correlation between the results of clinical and X -ray 

studies.  

ȼɔɝ. 4.      ȯɜɌɠɔɖ. 

ȶɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɜɑɓɟɗɨɞɌɞɌɘɔ ɖɗɔəɔɣɑ-

ɝɖɚɏɚ ɔ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɕ. 

Fig. 4.  Scheme . 

Correlation between the res ults of clinical and MRI 

studies.  

 

ȼɔɝ. 5 (Fig. 5) 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 5.      ȯɜɌɠɔɖ. 

ȶɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɐɌəəɧɘɔ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɔ ɔ  ɚɝɞɑɚɡɚəɐɜɌɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ, ɎɧɫɎɗɑə-

əɧɘɔ ɛɜɔ ȸȼȾ. 

Fig. 5.  Scheme . 

Correlation between the results of X -ray and MRI stu d-

ies in discovering osteochondrosis changes.   

ȼɔɝ. 6.      ȯɜɌɠɔɖ. 

ȴɓɘɑəɑəɔɫ, ɎɧɫɎɗɑəəɧɑ ɛɜɔ ȸȼȾ ɝɟɝɞɌɎɚɎ ɟ ɛɌɢɔɑə-

ɞɚɎ 2 ɏɜɟɛɛɧ ɝ ȯȬ. 

Fig. 6.  Scheme . 

Changes, discovering in MRI of joints in patients within 

2nd group of GA.   

ȾɌɍɗɔɢɌ ʈ5.      ȭɌɗɗɨəɌɫ ɚɢɑəɖɌ ɛɚɜɌɒɑəəɧɡ ɝɟɝɞɌɎɚɎ ɛɚ ɤɖɌɗɑ HJHS. 

ɹʘʣʣ ʧʦ ʰʢʘʣʝ HJHS ʂʦʣʠʯʝʩʪʚʦ ʩʫʩʪʘʚʦʚ (n) % 

0 1 2,9 

1-6 25 73,5 

7-13 6 17,7 

14-20 2 5,9 
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ȬəɌɗɔɓ ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɓɌɎɔɝɔɘɚɝɞɔ 

ɘɑɒɐɟ ɖɗɔəɔɣɑɝɖɔɘ ɝɞɌɞɟɝɚɘ, ɚɢɑəɔɎɌɑɘɧɘ ɛɚ 

ɤɖɌɗɑ HJHS, ɔ ɜɑɓɟɗɨɞɌɞɌɘɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ 

ɝɟɝɞɌɎɚɎ ɛɚ ɤɖɌɗɑ Pettersson ɛɚɖɌɓɌɗ ɝɗɌɍɟɪ 

ɖɚɜɜɑɗɫɢɔɪ (ȶȽ=0,49; p<0,05) (ɜɔɝ. 8).  

ȴɓ 34 ɔɝɝɗɑɐɚɎɌəəɧɡ ɝɟɝɞɌɎɚɎ Ɏ 18 ɝɟɝɞɌ-

ɎɌɡ (52,9%) əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ əɑ ɍɧɗɚ ɎɧɫɎ-

ɗɑəɚ ɔɓɘɑəɑəɔɕ, ɚɐəɌɖɚ ɗɔɤɨ Ɏ ɚɐəɚɘ ɔɓ ɩɞɔɡ 

ɝɟɝɞɌɎɚɎ (5,6%) əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɖɗɔəɔɣɑɝɖɔɡ 

ɛɜɚɫɎɗɑəɔɕ. Ȯ ɚɝɞɌɗɨəɧɡ 17 ɝɟɝɞɌɎɌɡ (94,4%) 

ɍɌɗɗ ɛɚ ɖɗɔəɔɣɑɝɖɚɕ ɤɖɌɗɑ HJHS ɖɚɗɑɍɌɗɝɫ ɚɞ 

2 ɐɚ 9 ɍɌɗɗɚɎ (ɜɔɝ. 9). 

ȴɓ 11 ɝɟɝɞɌɎɚɎ ɝ əɌɗɔɣɔɑɘ əɌɣɌɗɨəɧɡ 

ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ (ɍɌɗɗ ɛɚ ɤɖɌɗɑ HJHS 

ɚɞ 1 ɐɚ 3) Ɏ 10 ɝɟɝɞɌɎɌɡ ɍɌɗɗ ɛɚ ɤɖɌɗɑ 

Pettersson ɍɧɗ ɜɌɎɑə 0, ɞɚ ɑɝɞɨ Ɏ əɔɡ əɑ ɍɧɗɚ 

ɎɧɫɎɗɑəɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ, ɔ 

ɗɔɤɨ ɚɐɔə ɝɟɝɞɌɎ ɔɘɑɗ ɚɢɑəɖɟ 1 ɍɌɗɗ ɓɌ ɝɣɑɞ 

ɚɖɚɗɚɝɟɝɞɌɎəɚɏɚ ɚɝɞɑɚɛɚɜɚɓɌ.   

ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɟɝɞɌəɚɎɔɗ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɟɪ ɝɔɗɨəɟɪ ɖɚɜɜɑɗɫɢɔɚəəɟɪ 

ɝɎɫɓɨ ɘɑɒɐɟ ɖɗɔəɔɣɑɝɖɔɘ ɝɞɌɞɟɝɚɘ ɛɚ ɤɖɌɗɑ 

HJSH ɔ ɐɌəəɧɘɔ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɤɖɌɗɑ 

Denver (ȶȽ = 0,74; p<0,05) (ɜɔɝ. 10). ȺɐəɌɖɚ 

əɌɍɗɪɐɌɗɌɝɨ ɟɘɑɜɑəəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɛɜɔ ɝɚɛɚ-

ɝɞɌɎɗɑəɔɔ ɖɗɔəɔɣɑɝɖɔɡ ɐɌəəɧɡ ɝ ɘɫɏɖɚɞɖɌəɧ-

ɘɔ ɔɓɘɑəɑəɔɫɘɔ ɛɚ ɤɖɌɗɑ ȰɑəɎɑɜɌ (ȶȽ=0,68; 

p<0,05) ɔ ɝɗɌɍɌɫ ɖɚɜɜɑɗɫɢɔɫ ɝ ɚɝɞɑɡɚəɐɜɌɗɨəɧɘ 

ɖɚɘɛɚəɑəɞɚɘ ɛɚ ɤɖɌɗɑ ȰɑəɎɑɜɌ (ȶȽ=0,46; 

p<0,05).  

Ȯ 4 ɝɟɝɞɌɎɌɡ (11,85%)  ɍɧɗɚ ɎɧɫɎɗɑəɚ 

əɑɝɚɚɞɎɑɞɝɞɎɔɑ ɖɗɔəɔɣɑɝɖɔɡ ɔ ȸȼ-ɐɌəəɧɡ ð

ɖɗɔəɔɣɑɝɖɔ ɚɛɜɑɐɑɗɫɗɝɫ ɍɌɗɗ ɚɞ 1 ɐɚ 4, əɚ ɛɚ 

ɐɌəəɧɘ ɤɖɌɗɧ Denver ɔɓɘɑəɑəɔɕ ɎɧɫɎɗɑəɚ əɑ 

ɍɧɗɚ. Ȯ ɚɝɞɌɗɨəɧɡ ɝɟɝɞɌɎɌɡ ɍɌɗɗ ɛɚ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɚɢɑəɖɑ HJHS ɝɚɣɑɞɌɗɝɫ ɝ ɍɌɗɗɚɘ ɛɚ ɤɖɌɗɑ 

Denver, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɕ ɔɓɘɑəɑəɔɫ, ɎɧɫɎɗɑə-

əɧɑ ɛɜɔ ȸȼȾ.  

ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ 

əɌɘɔ ɎɖɗɪɣɌɗɔɝɨ ɝɟɝɞɌɎɧ ɝ əɌɗɔɣɔɑɘ ɖɗɔəɔɣɑ-

ɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɜɌɓəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚ-

ɝɞɔ. ȳɌɐɌɣɟ əɌɕɞɔ ɔɓɘɑəɑəɔɫ ɛɜɔ ȸȼȾ Ɏ ɖɗɔəɔ-

ɣɑɝɖɔ ɔəɞɌɖɞəɧɡ ɝɟɝɞɌɎɌɡ ɘɧ ɛɑɜɑɐ ɝɚɍɚɕ əɑ 

ɝɞɌɎɔɗɔ Ɏ ɝɎɫɓɔ ɝ ɞɜɟɐəɚɝɞɫɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɌɢɔɑəɞɚɎ ɐɑɞɝɖɚɏɚ ɎɚɓɜɌɝɞɌ. 

Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɤɖɌɗɑ Pettersson ɔ 

ɚɝɞɑɚɡɚəɐɜɌɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ, ɎɧɫɎɗɑəəɧ-

ɘɔ ɛɜɔ ȸȼȾ, ɛɚ ɤɖɌɗɑ Denver ɍɧɗɌ ɎɧɫɎɗɑəɌ 

ɝɗɌɍɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ  (ȶȽ=0,02; p<0,05) 

ɓɌ ɝɣɑɞ ɚɍəɌɜɟɒɑəɔɫ ɛɚɎɜɑɒɐɑəɔɫ ɝɟɝɞɌɎəɚɏɚ 

ɡɜɫɥɌ, Ɍ ɞɌɖɒɑ ɘɑɗɖɔɡ ɖɔɝɞ, ɎɧɫɎɗɫɑɘɧɡ ɔɝ-

ɖɗɪɣɔɞɑɗɨəɚ ɛɜɔ ȸȼȾ. ȹɌ ɜɔɝɟəɖɑ 11 ɛɜɑɐɝɞɌɎ-

ɗɑəɧ ȸȼ-ɝɔɘɛɞɚɘɧ, ɎɧɫɎɗɑəəɧɑ Ɏ ɝɟɝɞɌɎɌɡ, Ɏ 

ɖɚɞɚɜɧɡ əɑ ɚɛɜɑɐɑɗɫɗɚɝɨ ɔɓɘɑəɑəɔɕ ɛɜɔ ɜɟ-

ɞɔəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ.  

ȾɌɖ, Ɏ 15 ɝɟɝɞɌɎɌɡ (44,1%), əɑ ɔɘɑɎɤɔɡ 

ɔɓɘɑəɑəɔɕ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ (ɍɌɗɗ ɛɚ ɤɖɌɗɑ 

Pettersson 0), ɛɚ ɐɌəəɧɘ ɤɖɌɗɧ Denver ɚɛɜɑɐɑ-

ɗɫɗɝɫ ɍɌɗɗ ɚɞ 1 ɐɚ 9 ɓɌ ɝɣɑɞ ɎɧɫɎɗɑəɔɫ ɛɜɔ ȸȼȾ 

ɎəɟɞɜɔɝɟɝɞɌɎəɚɏɚ ɎɧɛɚɞɌ, ɟɞɚɗɥɑəɔɫ ɝɔəɚɎɔ-

Ɍɗɨəɚɕ ɚɍɚɗɚɣɖɔ, əɌɗɔɣɔɫ ɘɑɗɖɔɡ ɖɔɝɞ ɔ ɔɝɞɚə-

ɣɑəɔɫ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȮɧɫɎɗɑəəɧɑ əɌɘɔ ɔɓɘɑəɑəɔɫ ɝɟɝɞɌɎɚɎ ɟ 

ɛɌɢɔɑəɞɚɎ 1 ɏɜɟɛɛɧ ɝ ɏɑɘɚɠɔɗɔɣɑɝɖɚɕ Ɍɜɞɜɚ-

ɛɌɞɔɑɕ (ȯȬ) ɛɚɗəɚɝɞɨɪ ɚɞɜɌɒɌɗɔ ɛɌɞɚɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ, ɎɚɓəɔɖɌɪɥɔɑ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɘəɚɒɑɝɞɎɑəəɧɡ ɜɑɢɔɐɔɎɔɜɟɪɥɔɡ ɖɜɚɎɚɔɓɗɔɫ-

əɔɕ. Ȼɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ 1 ɏɜɟɛ-

ɛɧ ɝ ȯȬ ɍɧɗɔ ɛɜɚɫɎɗɑəɔɫ ɞɫɒɑɗɚɏɚ ɚɝɞɑɚɌɜɞɜɚ-

ɓɌ Ɏ Ɏɔɐɑ ɐɑɠɚɜɘɌɢɔɔ ɝɟɝɞɌɎəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ, 

ɝɟɒɑəɔɫ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ, əɌɗɔɣɔɔ ɖɔɝɞ, ɩɜɚɓɔɕ 

ɔ ɘɌɝɝɔɎəɧɡ ɚɝɞɑɚɠɔɞɚɎ. Ȯɑɐɟɥɔɘɔ ɔɓɘɑəɑəɔ-

ɫɘɔ, ɎɧɫɎɗɑəəɧɘɔ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, ɟ ɛɌ-

ɢɔɑəɞɚɎ 2 ɏɜɟɛɛɧ ɝ ȯȬ ɍɧɗɔ əɌɗɔɣɔɑ ɖɚɝɞəɧɡ 

ɩɜɚɓɔɕ (26,5%), ɝɟɒɑəɔɫ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ 

(12,8%). ȺɐəɌɖɚ, ɐɌəəɧɑ ɔɓɘɑəɑəɔɫ ɎɧɫɎɗɫɗɔɝɨ 

Ɏ ɘɑəɨɤɑɘ ɛɜɚɢɑəɞɑ ɝɟɝɞɌɎɚɎ, ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ 

1 ɏɜɟɛɛɧ ð 41,6%  ɔ  75% ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

Ȼɜɔ ȸȼȾ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ 

ɔɓɘɑəɑəɔɫɘɔ Ɏ ɝɟɝɞɌɎɌɡ ɟ ɛɌɢɔɑəɞɚɎ 1 ɏɜɟɛɛɧ 

ɝ ȯȬ ɫɎɔɗɔɝɨ ɛɜɔɓəɌɖɔ Ɏɞɚɜɔɣəɚɏɚ ɚɝɞɑɚɌɜɞɜɚ-

ɓɌ. Ȯ 1 ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ȯȬ əɌ ȸȼȾ ɒɔɐɖɚɝɞɨ 

Ɏ ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ ɚɛɜɑɐɑɗɫɗɌɝɨ Ɏ 90% ɝɟɝɞɌɎɚɎ, 

ɛɜɚɗɔɠɑɜɌɢɔɫ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ ð Ɏ 60%, 

ɚɞɑɖ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ð Ɏ 90%, ɚɝɞɑɚɠɔɞɧ, ɖɔɝɞɧ 

ɔ ɩɜɚɓɔɔ ð Ɏ 100%, ɚɞɗɚɒɑəɔɫ ɏɑɘɚɝɔɐɑɜɔəɌ ð Ɏ 

90% ɝɟɝɞɌɎɌɡ, ɔɝɞɚəɣɑəɔɑ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ ð Ɏ 

100%, ɐɑɏɑəɑɜɌɢɔɫ ɘɑəɔɝɖɚɎ ɔ ɝɎɫɓɚɖ ð Ɏ 100% 

ɝɟɝɞɌɎɚɎ. 

ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɔɓɘɑəɑəɔ-

ɫɘɔ, ɎɧɫɎɗɑəəɧɘɔ ɛɜɔ ȸȼȾ ɝɟɝɞɌɎɚɎ ɟ ɛɌɢɔɑə-

ɞɚɎ 2 ɏɜɟɛɛɧ ɝ ȯȬ, ɫɎɔɗɔɝɨ əɌɗɔɣɔɑ ɒɔɐɖɚɝɞɔ Ɏ 

ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ (76,4%), ɟɞɚɗɥɑəɔɑ ɝɔəɚɎɔɌɗɨ-

əɚɕ ɚɍɚɗɚɣɖɔ (29,4%), ɚɞɑɖ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ 

(35,3%).  

ȾɌɖɔɑ ɚɞɗɔɣɔɫ Ɏ ɔɓɘɑəɑəɔɫɡ ɝɟɝɞɌɎɚɎ Ɏ 

ɐɎɟɡ ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ ɚɞɣɌɝɞɔ ɘɚɒəɚ ɚɍɦɫɝ-

əɔɞɨ ɜɌɓəɔɢɑɕ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛ,  əɚ Ɏ ɍɚɗɨɤɑɕ  

ȾɌɍɗɔɢɌ ʈ6. ȴɓɘɑəɑəɔɫ, ɎɧɫɎɗɑəəɧɑ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɝɟɝɞɌɎɚɎ, ɛɚ ɤɖɌɗɑ 

Pettersson ɟ ɛɌɢɔɑəɞɚɎ 2 ɏɜɟɛɛɧ ɝ ɏɑɘɚɠɔɗɔɣɑɝɖɚɕ ɌɜɞɜɚɛɌɞɔɑɕ. 

ʂʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ  ʂʦʣʠʯʝʩʪʚʦ ʩʫʩʪʘʚʦʚ (n) % 

0 18 52,9 

1-3 11 32,4 

4-7 4 11,8 

8-13 1 2,9 
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ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

 

ȼɔɝ. 7 ɏ (Fig. 7 d) 

 

ȼɔɝ. 7 ɐ (Fig. 7 e) 

ȼɔɝ. 7.     Ɍ, ɍ ð  ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɛɜɌɎɚɏɚ ɗɚɖɞɑɎɚɏɚ ɝɟɝɞɌɎɌ, ɛɜɫɘɌɫ ɔ ɍɚɖɚɎɌɫ ɛɜɚɑɖɢɔɔ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. ȸȼȾ ɛɜɌɎɚɏɚ ɗɚɖɞɑɎɚɏɚ ɝɟɝɞɌɎɌ, Ⱦ1-Ȯȴ (Ɏ), ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ PDFSat (ɏ); Ⱦ2-Ȯȴ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ (ɐ).   

Ɍ,ɍ ð   ɛɌɢɔɑəɞ ȷ., 6 ɗɑɞ. ȿɘɑɜɑəəɧɕ ɚɖɚɗɚɝɟɝɞɌɎəɚɕ ɚɝɞɑɚɛɚɜɚɓ. Ȼɚ ɤɖɌɗɑ Pettersson ð 1 ɍɌɗɗ. 

Ɏ-ɐ ð   ɛɚ ɛɑɜɑɐəɑɕ ɔ ɓɌɐəɑɕ ɛɚɎɑɜɡəɚɝɞɫɘ ɗɚɖɞɑɎɚɏɚ ɝɟɝɞɌɎɌ ɎɧɫɎɗɑəɧ ɗɚɖɌɗɨəɧɑ ɟɣɌɝɞɖɔ ɜɑɢɔɐɔɎɔɜɟɪɥɔɡ 

ɖɜɚɎɚɔɓɗɔɫəɔɕ, ɝɚɐɑɜɒɌɥɔɡ ɜɌɓɗɔɣəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɒɔɐɖɚɝɞɔ, ɏɑɘɚɝɔɐɑɜɔəɌ, ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ. ȺɢɑəɖɌ 

ɛɚ ɤɖɌɗɑ Denver ð  7 ɍɌɗɗɚɎ. 

Fig. 7.    Radiography of the right elbow joint in  the straight (a) and lateral ( b) projections . MRI of the right 

elbow joint in the sagittal T1 -WI (ɝ), PDFSat (d), axial T2-WI plane  (e).  

a,b -   Patient L., 6 years. Moderate periarticular osteoporosis. On the Pettersson scale - 1 point.  

ɝ-e ð   On the front and rear surfaces of the el bow joint, local areas of recurrent hemorrhages containing various 

amounts of fluid, hemosiderin, and connective tissue were detected. Score on the Denver scale - 7 points.   
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ɘɑɜɑ ɩɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɜɌɓɗɔɣəɧɘɔ ɞɑɜɌɛɑɎɞɔɣɑ-

ɝɖɔɘɔ ɛɚɐɡɚɐɌɘɔ.  

ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɘɑɒɐɟ ɖɗɔəɔɣɑ-

ɝɖɔɘ ɝɞɌɞɟɝɚɘ ɝɟɝɞɌɎɚɎ ɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ 

ɐɌəəɧɘɔ ɟɝɞɌəɚɎɔɗ ɟɘɑɜɑəəɟɪ ɖɚɜɜɑɗɫɢɔɚə-

əɟɪ ɝɎɫɓɨ ɟ ɛɌɢɔɑəɞɚɎ 1 ɏɜɟɛɛɧ (ȶȽ = 0,54; 

p<0,05) ɔ ɝɗɌɍɟɪ ɖɚɜɜɑɗɫɢɔɪ ɟ ɛɌɢɔɑəɞɚɎ 2 

ɏɜɟɛɛɧ ɝ ȯȬ (ȶȽ=0,49; p<0,05). ȻɚɐɚɍəɌɫ ɓɌɎɔ-

ɝɔɘɚɝɞɨ  ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ  ɚ  ɞɚɘ,  ɣɞɚ ɎɧɜɌɒɑə- 

 

əɚɝɞɨ ɖɗɔəɔɖɚ-ɠɟəɖɢɔɚəɌɗɨəɧɡ əɌɜɟɤɑəɔɕ 

ɝɎɫɓɌəɌ ɝ ɔɓɘɑəɑəɔɫɘɔ ɡɜɫɥɌ ɔ ɚɖɜɟɒɌɪɥɔɡ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ, əɑ ɚɛɜɑɐɑɗɫɑɘɧɘɔ ɛɜɔ ɛɚɘɚɥɔ 

ɐɌəəɚɕ ɘɚɐɌɗɨəɚɝɞɔ.  

ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ ɗɔɞɑɜɌɞɟɜəɧɡ 

ɔɝɞɚɣəɔɖɌɡ ɖɜɌɕəɑ ɚɏɜɌəɔɣɑəəɚ ɛɜɑɐɝɞɌɎɗɑəɌ 

ɝɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ ɤɖɌɗɧ FISH ɝ ɗɟɣɑɎɧɘɔ 

ɘɑɞɚɐɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȼɚɗɟɣɑəəɧɑ əɌɘɔ ɜɑ-

ɓɟɗɨɞɌɞɧ ɟ 1 ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɝɚɏɗɌɝɟɪɞɝɫ ɝ 

 

ȼɔɝ. 8 (Fig. 8) 

 

ȼɔɝ. 9 (Fig. 9) 

ȼɔɝ. 8.      ȯɜɌɠɔɖ. 

ȶɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɜɑɓɟɗɨɞɌɞɌɘɔ ɖɗɔəɔɣɑ-

ɝɖɚɏɚ ɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɕ. 

Fig. 8.  Scheme . 

Correlation between the results of clinical and X -ray 

studies.  

ȼɔɝ. 9.      ȯɜɌɠɔɖ. 

ȶɗɔəɔɣɑɝɖɔɑ ɝɔɘɛɞɚɘɧ, ɚɛɜɑɐɑɗɫɑɘɧɑ Ɏ ɝɟɝɞɌɎɌɡ 

ɛɜɔ ɍɌɗɗɑ ɛɚ ɤɖɌɗɑ Pettersson 0. 

Fig. 9.  Scheme . 

Clinical symptoms revealed in joints according to Pe t-

tersson scale 0.  

 

ȼɔɝ. 10 (Fig. 10) 

 

ȼɔɝ. 11 (Fig. 11) 

ȼɔɝ. 10.      ȯɜɌɠɔɖ. 

ȶɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɜɑɓɟɗɨɞɌɞɌɘɔ ɖɗɔəɔɣɑ-

ɝɖɚɏɚ ɔ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɫ. 

Fig. 10.  Scheme . 

Correlation between th e results of clinical and MRI 

studies.  

ȼɔɝ. 11.      ȯɜɌɠɔɖ. 

ȸȼ-ɝɔɘɛɞɚɘɧ, ɚɛɜɑɐɑɗɫɑɘɧɑ Ɏ ɝɟɝɞɌɎɌɡ ɛɜɔ ɍɌɗɗɑ ɛɚ 

ɤɖɌɗɑ Pettersson 0. 

Fig. 11.  Scheme . 

MR-symptoms revealed in joints according to Pettersson 

scale 0.    
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ɐɌəəɧɘɔ ɔɝɝɗɑɐɚɎɌəɔɕ P.M. Poonnoose ɔ S. 

Gupta [25, 26]. Ȯ ɜɌɍɚɞɑ S. Gupta ɜɌɓɗɔɣəɌɫ 

ɝɞɑɛɑəɨ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɐɌəəɧɘɔ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɚɢɑəɖɔ ɝɟɝɞɌɎɚɎ ɛɚ ɤɖɌɗɑ FISH ɔ ɐɌəəɧ-

ɘɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɟɖɌɓɧɎɌ-

ɑɞɝɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ ɛɚɜɌɒɑəɔɫ.  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ 55,8% ɝɟɝɞɌɎɚɎ ɟ 

ɛɌɢɔɑəɞɚɎ 2 ɏɜɟɛɛɧ ɝ ȯȬ (n=19) əɑ ɔɘɑɗɔ əɔɖɌ-

ɖɔɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɛɚ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɔɘ ɐɌəəɧɘ, ɚɐəɌɖɚ ɗɔɤɨ Ɏ ɚɐəɚɘ ɔɓ ɩɞɔɡ 

ɝɟɝɞɌɎɚɎ (5,6%) əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɖɗɔəɔɣɑɝɖɔɡ 

ɛɜɚɫɎɗɑəɔɕ. Ȯ ɜɌɍɚɞɑ Y. Oymak [17] ɞɌɖ ɒɑ ɚɞ-

ɘɑɣɌɑɞɝɫ əɌɗɔɣɔɑ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ Ɏ 

Ɏɔɐɑ ɍɚɗɔ ɔ ɚɏɜɌəɔɣɑəɔɫ ɛɚɐɎɔɒəɚɝɞɔ Ɏ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɔ ɔəɞɌɖɞəɧɡ ɝɟɝɞɌɎɌɡ. 

ȽɜɌɎəɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɘɑɒɐɟ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɖɌɜɞɔəɚɕ ɔ ɐɌəəɧɘɔ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɚɖɌɓɌɗɚ ɝɔɗɨəɟɪ ɖɚɜɜɑɗɫɢɔɚəəɟɪ ɝɎɫɓɨ ɖɌɖ Ɏ 

1 ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ (ȶȽ = 0,76; p<0,05), ɞɌɖ ɔ Ɏɚ 

Ɏɞɚɜɚɕ (ȶȽ = 0,74; p<0,05). ɉɞɚ ɚɍɦɫɝəɫɑɞɝɫ 

ɛɜɫɘɚɕ ɎɓɌɔɘɚɝɎɫɓɨɪ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɝ 

ɔɓɘɑəɑəɔɫɘɔ, ɎɧɫɎɗɫɑɘɧɘɔ ɛɜɔ ȸȼȾ ɝɟɝɞɌɎɚɎ, 

ɖɌɖ ɖɚɝɞəɧɘɔ ð ɖɔɝɞɧ, ɩɜɚɓɔɔ, ɞɌɖ ɔ ɘɫɏɖɚɞɖɌ-

əɧɘɔ ð əɌɗɔɣɔɑ ɒɔɐɖɚɝɞɔ Ɏ ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ, 

ɟɞɚɗɥɑəɔɑ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ, ɛɚɎɜɑɒɐɑ-

əɔɑ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ ɔ ɝɎɫɓɚɖ, ɣɞɚ ɝɚɏɗɌɝɟɑɞɝɫ 

ɝ ɐɌəəɧɘɔ Y. Oymak [17].  

Ȯ ɜɌɍɚɞɑ M. Tasbihi [24], Ɏ ɚɞɗɔɣɔɑ ɚɞ 

əɌɤɔɡ ɐɌəəɧɡ, ɚɛɔɝɌəɌ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɖɚɜɜɑ-

ɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɤɖɌɗɚɕ FISH ɔ ɐɌəəɧ-

ɘɔ ȸȼȾ, ɚɐəɌɖɚ ɌɎɞɚɜ ɛɚɐɣɑɜɖɔɎɌɑɞ Ɏɖɗɪɣɑəɔɑ 

Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ əɑɍɚɗɨɤɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɛɌɢɔɑə-

ɞɚɎ ɝ ɎɚɓɜɌɝɞəɧɘ ɐɔɌɛɌɓɚəɚɘ ɚɞ 11 ɐɚ 70 ɗɑɞ ɔ 

ɟɖɌɓɧɎɌɑɞ əɌ əɑɚɍɡɚɐɔɘɚɝɞɨ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ 

ɔɓɟɣɑəɔɫ ɐɌəəɚɏɚ ɎɚɛɜɚɝɌ.  

 ȸɑɒɐɟ ɞɑɘ, Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔ 

ɝɚɛɚɝɞɌɎɗɑəɔɔ ɖɗɔəɔɣɑɝɖɔɡ ɐɌəəɧɡ ɝ ɚɝɞɑɡɚə-

ɐɜɌɗɨəɧɘ ɖɚɘɛɚəɑəɞɚɘ ɛɚ ɤɖɌɗɑ Denver 

əɌɍɗɪɐɌɗɌɝɨ ɟɘɑɜɑəəɌɫ ɖɚɜɜɑɗɫɢɔɫ Ɏ 1 ɏɜɟɛɛɑ 

ɛɌɢɔɑəɞɚɎ (ȶȽ=0,66; p<0,05)  ɔ ɝɗɌɍɌɫ ɖɚɜɜɑɗɫ-

ɢɔɫ Ɏɚ 2 ɏɜɟɛɛɑ (ȶȽ=0,46; p<0,05), ɣɞɚ ɛɚɖɌɓɧ-

ɎɌɑɞ ɎɓɌɔɘɚɝɎɫɓɨ ɠɟəɖɢɔɚəɌɗɨəɧɡ əɌɜɟɤɑəɔɕ 

ɝɟɝɞɌɎɚɎ əɑ ɞɚɗɨɖɚ ɝ ɛɜɚɫɎɗɑəɔɫɘɔ Ɏɞɚɜɔɣəɚɏɚ 

ɚɝɞɑɚɌɜɞɜɚɓɌ, əɚ ɔ ɔɓɘɑəɑəɔɫɘɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ. 

Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɚɝɞɑɚɡɚəɐɜɌɗɨəɧɘɔ 

ɔɓɘɑəɑəɔɫɘɔ, ɎɧɫɎɗɑəəɧɘɔ ɛɜɔ ȸȼȾ, ɛɚ ɤɖɌɗɑ 

Denverɟ ɛɌɢɔɑəɞɚɎ 1 ɏɜɟɛɛɧ ɝ ȯȬ ɍɧɗɌ ɎɧɫɎɗɑ-

əɌ ɟɘɑɜɑəəɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ (ȶȽ=0,6; 

p<0,05), ɓɌ ɝɣɑɞ ɚɍəɌɜɟɒɑəɔɫ ɍɚɗɨɤɚɏɚ ɖɚɗɔɣɑ-

ɝɞɎɌ ɖɔɝɞ ɔ ɩɜɚɓɔɕ, ɚɛɜɑɐɑɗɫɑɘɧɡ ɐɎɟɘɫ ɘɑɞɚ-

ɐɌɘɔ. ȿ ɛɌɢɔɑəɞɚɎ ɒɑ 2 ɏɜɟɛɛɧ ɛɜɔ ɐɌəəɚɘ 

ɝɜɌɎəɑəɔɔ ɎɧɫɎɗɑəɌ ɝɗɌɍɌɫ ɖɚɜɜɑɗɫɢɔɫ 

(ȶȽ=0,02; p<0,05), ɣɞɚ ɚɍɦɫɝəɫɑɞɝɫ ɚɍəɌɜɟɒɑ-

əɔɑɘ ɛɚɎɜɑɒɐɑəɔɫ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ ɔ əɌɗɔɣɔɫ 

ɘɑɗɖɔɡ ɖɔɝɞ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɝ ɛɚɘɚɥɨɪ ȸȼȾ. Ȯ 

ɔɝɝɗɑɐɚɎɌəɔɔ I.E. Den Uijl [27] ɞɌɖ ɒɑ ɛɚɖɌɓɌəɌ 

ɝɗɌɍɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɐɌəəɧɘɔ 

ȸȼȾ ɛɚ ɤɖɌɗɑ IPSG ɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɛɚ ɤɖɌɗɑ 

Pettersson (ȶȽ=0,41; p<0,01). 

44,1% ɝɟɝɞɌɎɚɎ ɟ ɛɌɢɔɑəɞɚɎ 2 ɏɜɟɛɛɧ ɝ ȯȬ 

ɔɘɑɗɔ ɔɓɘɑəɑəɔɫ, ɎɧɫɎɗɫɑɘɧɑ əɌ ȸȼȾ, ɛɜɔ ɚɞ-

ɝɟɞɝɞɎɔɔ ɔɓɘɑəɑəɔɕ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ, ɣɞɚ 

ɐɚɖɌɓɧɎɌɑɞ ɍɚɗɨɤɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȸȼȾ Ɏ ɚɍ-

əɌɜɟɒɑəɔɔ ɜɌəəɔɡ ɛɜɔɓəɌɖɚɎ ɏɑɘɚɠɔɗɔɣɑɝɖɚɕ 

ɌɜɞɜɚɛɌɞɔɔ. ȺɐəɌɖɚ, Ɏ 3 ɝɟɝɞɌɎɌɡ (8,8%) ɛɜɔ 

əɌɗɔɣɔɔ ɖɗɔəɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ Ɏɔɐɑ ɍɚɗɔ ɔ 

ɖɜɚɎɚɔɓɗɔɫəɔɫɘɔ Ɏ ɌəɌɘəɑɓɑ, ɛɜɔ ȸȼȾ ɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ, ɩɞɚ 

ɐɚɖɌɓɧɎɌɑɞ ɛɚɗəɟɪ ɚɍɜɌɞɔɘɚɝɞɨ ɑɐɔəɔɣəɧɡ 

ɖɜɚɎɚɔɓɗɔɫəɔɕ ɛɚɝɗɑ ɜɑɌɍɝɚɜɍɔɜɚɎɌəɔɫ (ɩɎɌɖɟ-

Ɍɢɔɔ) ɖɜɚɎɔ, ɣɞɚ ɝɚɏɗɌɝɟɑɞɝɫ ɝ ɐɌəəɧɘɔ ɗɔɞɑ-

ɜɌɞɟɜəɧɡ ɔɝɞɚɣəɔɖɚɎ [26, 27]. 

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɝəɚɎəɧɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ 

ɏɑɘɚɠɔɗɔɣɑɝɖɚɕ ɌɜɞɜɚɛɌɞɔɔ ɟ ɛɌɢɔɑəɞɚɎ 1 

ɏɜɟɛɛɧ ɫɎɔɗɔɝɨ  ɛɜɔɓəɌɖɔ Ɏɞɚɜɔɣəɚɏɚ ɚɝɞɑɚ-

ɌɜɞɜɚɓɌ, ɟ ɛɌɢɔɑəɞɚɎ 2 ɏɜɟɛɛɧ ð ɛɜɔɓəɌɖɔ ɝɔ-

əɚɎɔɞɌ ɔ ɚɞɑɖɌ  ɖɚɝɞəɚɏɚ ɘɚɓɏɌ (ɚɝɞɑɔɞ).  

 Ȯ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑəɌ 

ɝɔɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɖɗɔəɔɣɑɝɖɚɕ ɤɖɌ-

ɗɚɕ ɚɢɑəɖɔ ɔ ɐɌəəɧɘɔ ȸȼȾ ɛɜɔ ɟɘɑɜɑəəɚɕ 

ɖɚɜɜɑɗɫɢɔɚəəɚɕ  ɓɌɎɔɝɔɘɚɝɞɔ ɖɗɔəɔɣɑɝɖɚɏɚ 

ɝɞɌɞɟɝɌ ɔ ɐɌəəɧɡ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɟ 1 ɏɜɟɛɛɧ ɔ 

ɝɗɌɍɚɕ ɖɚɜɜɑɗɫɢɔɔ  ɖɗɔəɔɣɑɝɖɚɏɚ ɝɞɌɞɟɝɌ ɔ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏɚ 2 ɏɜɟɛɛɑ. 

Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜ-

ɞɔəɌ ɟɘɑɜɑəəɚ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɚɝɞɑɚɡɚəɐɜɌɗɨ-

əɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɛɚ ɐɌəəɧɘ ȸȼȾ ɟ ɍɚɗɨəɧɡ 1 

ɏɜɟɛɛɧ  ɔ ɝɗɌɍɚ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɐɌəəɧɘɔ ȸȼȾ Ɏɚ 

2 ɏɜɟɛɛɑ ɓɌ ɝɣɑɞ ɚɍəɌɜɟɒɑəɔɫ ɛɚɎɜɑɒɐɑəɔɫ ɝɟ-

ɝɞɌɎəɚɏɚ ɡɜɫɥɌ, Ɍ ɞɌɖɒɑ ɘɑɗɖɔɡ ɖɔɝɞ ɔ ɩɜɚɓɔɕ 

ɔɝɖɗɪɣɔɞɑɗɨəɚ ɛɚ ɐɌəəɧɘ ȸȼȾ. 

 ȺɞɝɟɞɝɞɎɔɑ ɔɓɘɑəɑəɔɕ əɌ ȸȼȾ  Ɏ ɝɟɝɞɌ-

ɎɌɡ ɛɌɢɔɑəɞɚɎ 2 ɏɜɟɛɛɧ ɝ əɌɗɔɣɔɑɘ ɖɜɚɎɚɔɓɗɔ-

ɫəɔɕ Ɏ ɌəɌɘəɑɓɑ  ɛɚɖɌɓɧɎɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗ-

əɚɕ ɚɍɜɌɞɔɘɚɝɞɔ ɑɐɔəɔɣəɧɡ ɏɑɘɌɜɞɜɚɓɚɎ. 

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. Ⱥɛɜɑɐɑɗɔɞɨ əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɕ ɘɔəɔɔəɎɌɓɔɎəɧɕ ɘɑ-

ɞɚɐ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɝ ɍɧɝɞɜɚɜɌɝɞɟɥɔɘɔ ɏɑɘɌəɏɔɚɘɌɘɔ ɛɑɣɑəɔ ɘɌɗɧɡ ɜɌɓɘɑ-

ɜɚɎ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɚɤɗɔ 54 ɛɌɢɔɑəɞɌ ɝ ɏɑɘɌəɏɔɚɘɌɘɔ 

ɖɌɎɑɜəɚɓəɚɏɚ ɞɔɛɌ. ȴɓ əɔɡ 35 ɍɧɗɔ ɛɚɐɎɑɜɏəɟɞɧ ɘɔɖɜɚɎɚɗəɚɎɚɕ Ɍɍɗɫɢɔɔ (ȸȮȬ), 8 ð 

ɝɖɗɑɜɚɓɔɜɚɎɌəɔɪ ɔ 11 ð ɩɘɍɚɗɔɓɌɢɔɔ. Ȱɗɫ ɝɖɗɑɜɚɞɑɜɌɛɔɔ ɔɝɛɚɗɨɓɚɎɌɗɔ 96% ɩɞɔɗɚɎɧɕ 

ɝɛɔɜɞ, ɐɗɫ ɩɘɍɚɗɔɓɌɢɔɔ ð ɘɑɞɌɗɗɔɣɑɝɖɔɑ ɝɛɔɜɌɗɔ ɞɔɛɌ Gianturco. Ⱥɍɦɑɘ ɏɑɘɌəɏɔɚɘ 

ɚɢɑəɔɎɌɗɔ ɐɚ ɔ ɣɑɜɑɓ ɏɚɐ ɛɚɝɗɑ ɘɌɗɚɔəɎɌɓɔɎəɧɡ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ ɏɑɘɌəɏɔɚɘ əɌ ɚɝəɚ-

ɎɌəɔɔ ɐɌəəɧɡ ȿȳȴ ɔ ȶȾ. 

ȼɑɓɟɗɨɞɌɞɧ. ȿ 31 ɔɓ 35 ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ȸȮȬ ɚɞɘɑɣɑəɚ ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ 

ɞɑɗɌ, ɟɜɚɎəɑɕ ȬȷȾ ɔ ȬȽȾ. Ƀɑɜɑɓ ɏɚɐ ɛɚɝɗɑ ȸȮȬ ɛɚ ɐɌəəɧɘ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ 

ɔɝɝɗɑɐɚɎɌəɔɫ əɌ ɘɑɝɞɑ ɏɑɘɌəɏɔɚɘ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟɣɌɝɞɖɔ ɠɔɍɜɚɓɌ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɎɌɝ-

ɖɟɗɫɜɔɓɌɢɔɔ. ȿ 2 ɔɓ 35 ɛɌɢɔɑəɞɚɎ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɎɌɝɖɟɗɫɜɔɓɌɢɔɫ ɏɑɘɌəɏɔɚɘ, ɛɚɞɜɑɍɚ-

ɎɌɎɤɌɫ ɛɚɎɞɚɜəɚɏɚ ɛɜɚɎɑɐɑəɔɫ ɛɜɚɢɑɐɟɜɧ. Ȼɚɝɗɑ ɝɖɗɑɜɚɞɑɜɌɛɔɔ ɟ 2 ɔɓ 8 ɍɚɗɨəɧɡ ɍɧɗɚ 

ɚɞɘɑɣɑəɚ ɛɜɑɖɜɌɥɑəɔɑ ɖɜɚɎɚɞɚɖɌ ɔ ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɏɑɘɌəɏɔɚɘ. ȿ ɚɝɞɌɗɨəɧɡ 6 ɛɌ-

ɢɔɑəɞɚɎ ɝɚɡɜɌəɔɗɌɝɨ ɎɌɝɖɟɗɫɜɔɓɌɢɔɫ ɏɑɘɌəɏɔɚɘɧ, ɚɍɦɑɘ ɚɝɞɌɗɝɫ ɛɜɑɒəɔɘ ɔɗɔ ɟɎɑɗɔ-

ɣɔɗɝɫ. Ȼɚɝɗɑ ɩɘɍɚɗɔɓɌɢɔɔ ɏɑɘɌəɏɔɚɘ ɟ 5 ɔɓ 11 ɛɌɢɔɑəɞɚɎ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɟɘɑəɨɤɑəɔɑ 

ɚɍɦɑɘɌ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ. ȿ ɚɝɞɌɗɨəɧɡ ɛɌɢɔɑəɞɚɎ ɏɑɘɌəɏɔɚɘɧ ɍɧɗɔ ɝ ɛɜɔ-

ɓəɌɖɌɘɔ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɔ ɟɎɑɗɔɣɑəɔɑɘ ɚɍɦɑɘɌ. Ⱥɝɗɚɒəɑəɔɕ Ɏɚ Ɏɜɑɘɫ ɔ ɛɚɝɗɑ ɘɌɗɚɔə-

ɎɌɓɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, ɗɑɞɌɗɨəɧɡ ɔɝɡɚɐɚɎ əɑ ɍɧɗɚ. 

ȴɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɎɑɐɑəəɧɑ ɣɑɜɑɓ ɏɚɐ ɛɚɝɗɑ ɩɘɍɚɗɔɓɌɢɔɔ ɔ ɝɖɗɑɜɚɞɑɜɌɛɔɔ ɏɑ-

ɘɌəɏɔɚɘ ɛɑɣɑəɔ, ɛɚɖɌɓɌɗɔ ɜɑɢɔɐɔɎ ɓɌɍɚɗɑɎɌəɔɫ Ɏ 55% ɔ Ɏ 75%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȮɧɎɚɐɧ. ȸȮȬ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ ɘɌɗɚɔəɎɌ-

ɓɔɎəɧɘ ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ ɏɑɘɌəɏɔɚɘ, ɔɘɑɪɥɔɡ ɞɑəɐɑəɢɔɪ ɖ ɍɧɝɞɜɚɘɟ ɜɚɝɞɟ. ȮɧɝɚɖɌɫ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɩɞɚɏɚ ɘɑɞɚɐɌ ɝɚɣɑɞɌɑɞɝɫ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɚɝɗɚɒəɑəɔɕ ɔ Ɏɚɓɘɚɒəɚɝɞɨɪ ɛɚ-

Ɏɞɚɜəɚɏɚ ɛɜɔɘɑəɑəɔɫ. 
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ULTRASOUND-GUIDED MICROWAVE ABLATION OF FAST-GROWING SMALL-SIZED 

HEPATIC HEMANGIOMAS 

 

Chernousov  A.F., Karpova  R.V., Levkin V.V.,  

Pavlo v Yu.V., Fominykh E.V., Mishin A.S.  
 

urpose.  To evaluate the effectiveness of minimally invasive interventions under the 

control of ultrasound and X -ray television in the treatment of patients with fast 

growing small liver hemangiomas. Determine the mo st effective minimally invasive 

method of treating patients with fast -growing small -sized liver hemangiomas.  

Materials and methods.  The study included 54 patients with cavernous hemangi o-

mas. Ultrasound -guided microwave ablation (MWA) was performed in 35 pa tients (out of 

54), u ltrasound -guided sclerotherapy ð 8, embolization ð 11. For sclerotherapy, 96% ethyl 

alcohol was used, for embolization ð metal spirals of the Gianturco type. The volume of h e-

mangiomas was assessed before and a year after minimally inva sive methods of treating 

hemang iomas based on ultrasound and CT data.  

Results.  In 31 of 35 patients after MWA, there was an increase in body temperature, 

ALT and AST levels. A year after the MWA, according to instrumental methods of research, 

in areas of h emangiomas, areas of fibrosis without signs of vascularization were identified. 

Vascularization of hemangiomas was identified in 2 of 35 patients, requiring re -treatment. 

After sclerotherapy, in 2 of 8 patients, cessation of blood flow and a decrease in he mangi o-

mas were noted. In the remaining 6 patients, hemangioma vascularization remained, the 

volume remained the same or increased. After embolization of hemangiomas, in 5 of 11 p a-

tients a volume reduction without signs of vascularization was diagnosed. The  remaining 

patients had hemangiomas with signs of vascularization and an increase in volume. Compl i-

cations during and after minimally invasive interventions, deaths were not.  

Studies conducted a year after embolization and sclerotherapy of liver hemangioma s 

showed a relapse of the disease in 55% and 75%, respectively.  

Conclusion.  Ultrasound -guided MWA is the most effective minimally invasive met h-

od of treating fast -growing small -sized liver hemangiomas. High efficiency of this method is 

combined with the ab sence of complication s and the possibility of re -use. 
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ɝəɚɎəɧɘɔ ɘɑɞɚɐɌɘɔ ɗɑɣɑəɔɫ ɛɌɢɔɑə-

ɞɚɎ ɝ ɏɑɘɌəɏɔɚɘɌɘɔ ɛɑɣɑəɔ ɫɎɗɫɪɞɝɫ 

ɡɔɜɟɜɏɔɣɑɝɖɔɑ, ɎɖɗɪɣɌɪɥɔɑ Ɏ ɝɑɍɫ 

ɩəɟɖɗɑɌɢɔɪ ɏɑɘɌəɏɔɚɘɧ, ɜɑɓɑɖɢɔɪ 

ɛɑɣɑəɔ, ɞɜɌəɝɛɗɌəɞɌɢɔɪ [1]. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɘɔəɔɔəɎɌɓɔɎəɧɑ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ ɔɘɑɪɞ ɜɫɐ ɛɜɑɔɘɟ-

ɥɑɝɞɎ ɛɑɜɑɐ ɞɜɌɐɔɢɔɚəəɧɘɔ ɚɛɑɜɌɢɔɫɘɔ, ɚəɔ 

ɘɌɗɚɞɜɌɎɘɌɞɔɣəɧ ɔ əɑ ɞɜɑɍɟɪɞ ɩəɐɚɞɜɌɡɑɌɗɨ-

əɚɏɚ əɌɜɖɚɓɌ, Ɏɧɛɚɗəɔɘɧ ɟ ɛɚɝɞɑɗɔ ɍɚɗɨəɧɡ ɝ 

ɞɫɒɑɗɚɕ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɑɕ [2]. ȾɌɖɔɑ 

ɚɛɑɜɌɢɔɔ, ɖɌɖ ɌɜɞɑɜɔɌɗɨəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ, 

ɝɖɗɑɜɚɓɔɜɚɎɌəɔɑ ɩɞɔɗɚɎɧɘ ɝɛɔɜɞɚɘ, ɜɌɐɔɚɣɌ-

ɝɞɚɞəɌɫ Ɍɍɗɫɢɔɫ (ȼɃȬ), ɫɎɗɫɪɞɝɫ ɝɚɎɜɑɘɑəəɧɘɔ 

ɘɔəɔɔəɎɌɓɔɎəɧɘɔ ɘɑɞɚɐɌɘɔ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɝ 

ɏɑɘɌəɏɔɚɘɌɘɔ. ȺɐəɌɖɚ, ɐɌəəɧɑ ɘɑɞɚɐɧ ɛɜɔɘɑ-

əɫɪɞ Ɏ ɚɝəɚɎəɚɘ ɛɜɔ ɏɑɘɌəɏɔɚɘɌɡ ɘɌɗɧɡ ɜɌɓ-

ɘɑɜɚɎ ɔ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɛɚɐɏɚ-

ɞɚɎɖɔ ɐɗɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɑ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ-

ɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ. ȻɜɚɞɔɎɚɛɚɖɌɓɌəɔɫɘɔ ɖ ȼɃȬ 

ɫɎɗɫɪɞɝɫ ɜɌɝɛɚɗɚɒɑəəɧɑ ɜɫɐɚɘ ɝ ɚɍɜɌɓɚɎɌəɔ-

ɑɘ ɖɜɟɛəɧɑ ɛɜɚɞɚɖɚɎɧɑ ɔ ɝɚɝɟɐɔɝɞɧɑ ɝɞɜɟɖɞɟ-

ɜɧ, Ɍ ɞɌɖɒɑ ɚɜɏɌəɧ ȲȶȾ [3-5].  

Ƚɑɏɚɐəɫ əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ 

ɗɑɣɑəɔɫ ɏɑɘɌəɏɔɚɘ ɛɑɣɑəɔ ɫɎɗɫɑɞɝɫ ɘɔɖɜɚɎɚɗ-

əɚɎɌɫ Ɍɍɗɫɢɔɔ (ȸȮȬ) ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ. ȺəɌ 

ɛɜɑɐɛɚɣɞɔɞɑɗɨəɑɑ ȼɃȬ, ɞɌɖ ɖɌɖ ɚɖɌɓɧɎɌɑɞ ɍɚɗɑɑ 

Ɏɧɝɚɖɚɑ ɞɑɛɗɚɎɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɚɛɟɡɚɗɨ ɔ 

ɞɜɑɍɟɑɞ ɘɑəɨɤɑɏɚ Ɏɜɑɘɑəɔ ɎɚɓɐɑɕɝɞɎɔɫ. ɉɠ-

ɠɑɖɞ ȸȮȬ ɚɝəɚɎɌə əɌ ɝɚɓɐɌəɔɔ ɖɚɌɏɟɗɫɢɔɚəəɚ-

ɏɚ əɑɖɜɚɓɌ ɝɌɘɚɕ ɚɛɟɡɚɗɔ ɔ ɚɖɜɟɒɌɪɥɑɕ ɑɑ 

ɞɖɌəɔ, ɚəɌ ɚɖɌɓɧɎɌɑɞ ɘɔəɔɘɌɗɨəɚɑ ɗɚɖɌɗɨəɚɑ ɔ 

ɚɍɥɑɑ ɞɚɖɝɔɣɑɝɖɚɑ ɐɑɕɝɞɎɔɑ ɔ ɘɚɒɑɞ ɍɧɞɨ ɛɜɔ-

ɘɑəɑəɌ ɛɜɔ ɘəɚɒɑɝɞɎɑəəɧɡ ɏɑɘɌəɏɔɚɘɌɡ ɛɑɣɑ-
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əɔ [6-8].  

Ȯ ɗɔɞɑɜɌɞɟɜɑ əɑɞ ɝɜɌɎəɔɞɑɗɨəɧɡ ɐɌəəɧɡ 

ɟɖɌɓɧɎɌɪɥɔɡ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ ɘɌ-

ɗɚɔəɎɌɓɔɎəɧɡ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɑ ɍɚɗɨəɧɡ ɝ ɏɑ-

ɘɌəɏɔɚɘɌɘɔ ɛɑɣɑəɔ. 

 ɂɑɗɨɪ ɐɌəəɚɕ ɜɌɍɚɞɧ ɫɎɗɫɑɞɝɫ ɚɛɜɑɐɑɗɑ-

əɔɑ əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚɏɚ ɘɔəɔɔəɎɌɓɔɎəɚɏɚ 

ɘɑɞɚɐɌ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɝ ɍɧɝɞɜɚɜɌɝɞɟɥɔɘɔ 

ɏɑɘɌəɏɔɚɘɌɘɔ ɛɑɣɑəɔ ɘɌɗɧɡ ɜɌɓɘɑɜɚɎ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ƚ 2009 ɛɚ 2017 ɏɏ. Ɏ ɖɗɔəɔɖɑ ɠɌɖɟɗɨɞɑɞ-

ɝɖɚɕ ɡɔɜɟɜɏɔɔ ʈ1 ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸȯȸȿ 

ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ (ȽɑɣɑəɚɎɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ) 

əɌɡɚɐɔɗɔɝɨ 256 ɛɌɢɔɑəɞɚɎ ɝ ɖɌɎɑɜəɚɓəɧɘɔ ɏɑ-

ɘɌəɏɔɚɘɌɘɔ ɛɑɣɑəɔ ɜɌɓɘɑɜɌɘɔ ɐɚ 5 ɝɘ Ɏ ɐɔɌ-

ɘɑɞɜɑ, ɔɓ əɔɡ ɟ 54 ɍɧɗɚ ɚɞɘɑɣɑəɚ ɟɎɑɗɔɣɑəɔɑ 

ɚɍɦɑɘɌ əɌ 30% Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ. ȾɌɖɔɑ ɏɑɘɌəɏɔɚ-

ɘɧ ɍɧɗɔ əɌɓɎɌəɧ əɌɘɔ ɍɧɝɞɜɚɜɌɝɞɟɥɔɘɔ ɘɌ-

ɗɧɡ ɜɌɓɘɑɜɚɎ. Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 

3 ɏɜɟɛɛɧ. ȻɑɜɎɚɕ ɏɜɟɛɛɑ (35 ɍɚɗɨəɧɘ) ɍɧɗɌ 

ɎɧɛɚɗəɑəɌ ɘɔɖɜɚɎɚɗəɚɎɌɫ Ɍɍɗɫɢɔɫ ɏɑɘɌəɏɔɚɘ 

ɛɑɣɑəɔ, Ɏɞɚɜɚɕ (8 ɍɚɗɨəɧɘ) ð ɝɖɗɑɜɚɞɑɜɌɛɔɫ, 

ɞɜɑɞɨɑɕ (11 ɛɌɢɔɑəɞɌɘ) ð ɩɘɍɚɗɔɓɌɢɔɫ ɛɔɞɌɪ-

ɥɑɕ Ɍɜɞɑɜɔɔ. ȸɟɒɣɔə ɍɧɗɚ 19, ɒɑəɥɔə 35. 

ȮɚɓɜɌɝɞ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗ 57 Ñ 2,3 ɏɚɐɌ. ȿ 

ɍɚɗɨɤɔəɝɞɎɌ ɍɚɗɨəɧɡ ɏɑɘɌəɏɔɚɘɧ ɍɧɗɔ ɚɐɔ-

əɚɣəɧɘɔ, ɗɚɖɌɗɔɓɚɎɌəəɧɘɔ Ɏ ɛɜɌɎɚɕ ɐɚɗɑ, ɟ 

ɐɎɟɡ ð ɘəɚɒɑɝɞɎɑəəɧɑ, ɖɚɞɚɜɧɑ ɞɌɖɒɑ ɍɧɗɔ Ɏ 

ɛɜɌɎɚɕ ɐɚɗɑ. Ⱥɍɦɑɘ ɏɑɘɌəɏɔɚɘ Ɏɧɣɔɝɗɫɗɔ ɛɚ 

ɝɞɌəɐɌɜɞəɚɕ ɠɚɜɘɟɗɑ: 0,532 Į ɐɗɔəɟ Į ɤɔɜɔəɟ 

Į ɞɚɗɥɔəɟ = ɚɍɦɑɘ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɍɚɗɨəɧɡ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɚɍɦɑɘɌ ɏɑɘɌəɏɔɚɘ ɛɑɣɑəɔ ɛɜɑɐɝɞɌɎɗɑəɚ Ɏ ɞɌɍ-

ɗɔɢɑ 1. 

Ȯɝɑɘ ɍɚɗɨəɧɘ ɛɜɚɎɚɐɔɗɔ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɧɑ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɑ ɘɑɞɚɐɧ ɚɍ-

ɝɗɑɐɚɎɌəɔɑ (ȿȳȴ ɔ ȶȾ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ). ȿȳȴ ɔ 

ȶȾ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ Ɏɧɛɚɗəɫɗɔ ɐɗɫ ɚɛɜɑɐɑɗɑ-

əɔɫ ɜɌɓɘɑɜɚɎ, ɚɍɦɑɘɌ ɏɑɘɌəɏɔɚɘɧ ɔ ɝɞɑɛɑəɔ ɑɑ 

ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ. 

Ȯ ɛɜɑɐɧɐɟɥɔɡ ɜɌɍɚɞɌɡ ɖɗɔəɔɖɔ ɍɧɗɚ 

ɚɛɔɝɌəɚ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɑ ɛɜɔɘɑəɑəɔɑ ȸȮȬ ɟ 

ɍɚɗɨəɚɏɚ ɝ ɏɔɏɌəɞɝɖɚɕ ɏɑɘɌəɏɔɚɘɚɕ ɛɜɌɎɚɕ ɐɚɗɔ 

(12 ɝɘ Ɏ ɐɔɌɘɑɞɜɑ). Ȼɑɜɑɐ ɜɑɓɑɖɢɔɑɕ ɛɑɣɑəɔ 

ɐɌəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɍɧɗɚ ɛɚɐɎɑɜɏəɟɞɚ Ɍɍɗɫɢɔɔ 

ɝ ɢɑɗɨɪ ɝəɔɒɑəɔɫ ɜɔɝɖɌ ɎɚɓəɔɖəɚɎɑəɔɫ ɔəɞɜɌ-

ɚɛɑɜɌɢɔɚəəɚɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ. ȮɧɛɚɗəɑəəɌɫ 

ȸȮȬ ɚɛɜɑɐɑɗɫɗɌ ɓɚəɟ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ 

Ɏ ɏɑɘɌəɏɔɚɘɑ ɛɑɣɑəɔ, ɖɚɞɚɜɌɫ ɝɚɝɞɌɎɗɫɗɌ 5-6 

ɝɘ. Ȯ Ɏɔɐɟ əɑɐɚɝɞɌɞɚɣəɚɕ ɓɚəɧ ɐɑɝɞɜɟɖɢɔɔ ɔ 

ɐɗɫ ɝəɔɒɑəɔɫ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɖɜɚɎɚɞɑɣɑəɔɫ, 

ɏɑɘɌəɏɔɚɘɟ ɛɑɣɑəɔ ɛɚɐɎɑɜɏɗɔ ɛɚɎɞɚɜəɧɘ Ɏɚɓ-

ɐɑɕɝɞɎɔɫɘ ȸȮȬ. ȼɑɓɑɖɢɔɫ ɛɑɣɑəɔ ɝ ɛɚɝɗɑɐɟɪ-

ɥɔɘ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɜɑɓɑɢɔ-

ɜɚɎɌəəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɛɚɖɌɓɌɗɌ ɛɜɔɓəɌɖɔ ɎɚɝɛɌ-

ɗɑəɔɫ ɔ əɑɖɜɚɓɌ Ɏ ɞɖɌəɔ ɏɑɘɌəɏɔɚɘɧ ɔ ɚɖɜɟ-

ɒɌɪɥɑɕ ɑɑ ɛɌɜɑəɡɔɘɑ. ȭɧɗɔ ɎɧɫɎɗɑəɧ ɟɣɌɝɞɖɔ 

ɐɑɝɞɜɟɖɢɔɔ ɛɑɣɑəɚɣəɚɕ ɞɖɌəɔ, ɎɧɜɌɒɑəəɚɑ 

ɛɚɗəɚɖɜɚɎɔɑ ɝɚɝɟɐɚɎ, ɐɔɌɛɑɐɑɓəɧɑ ɖɜɚɎɚɔɓɗɔɫ-

əɔɫ ɔ ɗɔɘɠɚ-ɘɌɖɜɚɠɌɏɌɗɨəɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ 

[7].  

ȻɚɗɟɣɔɎ ɛɚɗɚɒɔɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ ɔəɞɜɌ-

ɚɛɑɜɌɢɔɚəəɚɕ ȸȮȬ, ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɣɜɑɝɖɚɒ-

əɌɫ ȸȮȬ 35 (ɔɓ 54) ɛɌɢɔɑəɞɌɘ ɝ ɍɧɝɞɜɚɜɌɝɞɟ-

ɥɔɘɔ ɏɑɘɌəɏɔɚɘɌɘɔ ɛɑɣɑəɔ. ȿ 33 ɛɌɢɔɑəɞɚɎ 

ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɑɐɔəɔɣəɧɑ ɚɛɟɡɚɗɔ ɐɔɌɘɑɞ-

ɜɚɘ ɚɞ 4,7 ɝɘ ɐɚ 5,0 ɝɘ. ȿ 2 ɔɓ 35 ɍɚɗɨəɧɡ ɍɧɗɚ 

ɐɎɑ ɏɑɘɌəɏɔɚɘɧ, ɐɔɌɘɑɞɜɚɘ ɚɞ 4, ɐɚ 5,0 ɝɘ.  

Ȯɧɛɚɗəɫɫ ɣɜɑɝɖɚɒəɟɪ ȸȮȬ ɛɚɐ ɖɚəɞɜɚ-

ɗɑɘ ȿȳȴ ɘɧ ɎɎɚɐɔɗɔ ɔɏɗɟ Ɏ ɢɑəɞɜ ɏɑɘɌəɏɔɚɘɧ. 

ȸȮȬ ɛɜɚɎɚɐɔɗɔ Ɏ ɞɑɣɑəɔɑ 10-15 ɘɔəɟɞ ɛɜɔ 

ɞɑɘɛɑɜɌɞɟɜɑ ɚɞ 80 ɐɚ 120 ɏɜɌɐɟɝɚɎ, ɛɜɔ ɩɞɚɘ 

ɝɗɑɐɔɗɔ ɓɌ əɑɛɚɐɎɔɒəɚɝɞɨɪ ɖɚəɣɔɖɌ ɔɏɗɧ ɔ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ ɓɚəɧ ɞɑɜɘɔɣɑɝɖɚɏɚ Ɏɚɓɐɑɕ-

ɝɞɎɔɫ. Ȼɚ ɐɌəəɧɘ ȿȳȴ Ɏɚ Ɏɜɑɘɫ ȸȮȬ ɝɞɜɟɖɞɟɜɌ 

ɏɑɘɌəɏɔɚɘɧ ɔ ɚɖɜɟɒɌɪɥɌɫ ɛɌɜɑəɡɔɘɌ ɛɑɣɑəɔ 

ɝɞɌəɚɎɔɗɔɝɨ ɏɔɛɑɜɩɡɚɏɑəəɧɘɔ.  

Ȯ əɌɤɑɕ ɛɜɌɖɞɔɖɑ ɘɧ ɔɝɛɚɗɨɓɚɎɌɗɔ Ɍɍɗɫ-

ɢɔɚəəɧɑ Ɍəɞɑəəɧ ɐɔɌɘɑɞɜɚɘ 14 ɔ 16G. ȳɌ 5 

ɘɔəɟɞ ɚɞɘɑɣɑəɚ ɠɚɜɘɔɜɚɎɌəɔɑ ɚɣɌɏɌ ɜɌɓɘɑɜɚɘ 

3ɡ4 ɝɘ, ɓɌ 10 ɘɔəɟɞ ð 4,0ɡ5 ɝɘ, ɓɌ 15 ɘɔəɟɞ ð 

5ɡ6 ɝɘ [7]. 

Ȱɗɫ ɐɌɗɨəɑɕɤɑɕ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ȸȮȬ ɣɑɜɑɓ ɏɚɐ ɛɜɚɎɚɐɔɗɔ ȿȳȴ ɔ ȶȾ ɍɜɪɤəɚɕ 

ɛɚɗɚɝɞɔ, ɛɜɔ ɖɚɞɚɜɧɡ ɚɢɑəɔɎɌɗɔ ɚɞɝɟɞɝɞɎɔɑ ɜɚ-

ɝɞɌ ɔ ɛɜɔɓəɌɖɚɎ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɚɍɜɌɓɚɎɌəɔɫ.  

ȽɖɗɑɜɚɞɑɜɌɛɔɫ ɏɑɘɌəɏɔɚɘ ɛɑɣɑəɔ Ɏɧɛɚɗ-

əɑəɌ 8 (ɔɓ 44) ɛɌɢɔɑəɞɌɘ. Ȯ ɖɌɣɑɝɞɎɑ ɝɖɗɑɜɚ-

ɓɌəɞɌ ɔɝɛɚɗɨɓɚɎɌɗɔ 96% ɩɞɔɗɚɎɧɕ ɝɛɔɜɞ. ȰɌə-

əɧɕ ɘɑɞɚɐ Ɏɧɛɚɗəɫɗɔ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ Ɏ 

ɜɑəɞɏɑəɚɛɑɜɌɢɔɚəəɚɕ, ɎɎɚɐɔɗɔ ɔɏɗɟ Ɏ ɢɑəɞɜ 

ɏɑɘɌəɏɔɚɘɧ, ɐɌɗɑɑ ɛɚ ɔɏɗɑ ɎɎɚɐɔɗɔ ɝɛɔɜɞ. ȶɚ-

ɗɔɣɑɝɞɎɚ ɩɞɔɗɚɎɚɏɚ ɝɛɔɜɞɌ ɎɧɍɔɜɌɗɚɝɨ ɔɓ ɜɌɝ-

ɣɑɞɌ 60-80% ɚɍɦɑɘɌ ɚɛɟɡɚɗɔ. ȶɚəɞɜɚɗɨəɚɑ ɚɍ-

ɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɑɐɑəɚ ɣɑɜɑɓ ɏɚɐ.  

ɉɘɍɚɗɔɓɌɢɔɫ ɛɑɣɑəɚɣəɚɕ Ɍɜɞɑɜɔɕ ɖɜɚɎɚ-

ɝəɌɍɒɌɪɥɑɕ ɏɑɘɌəɏɔɚɘɟ ɎɧɛɚɗəɑəɌ 11 (ɔɓ 44) 

ɛɌɢɔɑəɞɌɘ. ȰɌəəɟɪ ɛɜɚɢɑɐɟɜɟ Ɏɧɛɚɗəɫɗɔ Ɏ 

ɜɑəɞɏɑəɚɛɑɜɌɢɔɚəəɚɕ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɜɑəɞɏɑəɚ-

ɞɑɗɑɎɔɐɑəɔɫ, ɣɑɜɑɓ ɍɑɐɜɑəəɟɪ Ɍɜɞɑɜɔɪ ɎɎɚɐɔɗɔ 

ȾɌɍɗɔɢɌ ʈ1.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɍɚɗɨəɧɡ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚɍɦɑɘɌ ɏɑɘɌəɏɔɚɘ ɛɑɣɑəɔ. 

ʄʝʪʦʜ ʣʝʯʝʥʠʷ 
ʆʙʲʝʤ ʛʝʤʘʥʛʠʦʤ 

ɺʩʝʛʦ ʧʘʮʠʝʥʪʦʚ 
ɼʦ 60 ʤʣ 60-100 ʤʣ 100-200 ʤʣ 

ʄɺɸ 3 
9 3 35 

ʉʢʣʝʨʦʟʠʨʦʚʘʥʠʝ 0 6 2 8 

ʕʤʙʦʣʠʟʘʮʠʷ 0 7 4 11 
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ɖɌɞɑɞɑɜ ɐɚ ɣɜɑɎəɚɏɚ ɝɞɎɚɗɌ, ɐɌɗɑɑ Ɏ ɛɑɣɑəɚɣəɟɪ 

Ɍɜɞɑɜɔɪ, ɖɜɚɎɚɝəɌɍɒɌɪɥɟɪ ɏɑɘɌəɏɔɚɘɟ. Ȯ ɖɌ-

ɣɑɝɞɎɑ ɩɘɍɚɗɔɓɔɜɟɪɥɑɏɚ ɘɌɞɑɜɔɌɗɌ ɛɜɔɘɑəɫɗɔ 

ɘɑɞɌɗɗɔɣɑɝɖɔɑ ɝɛɔɜɌɗɔ ɞɔɛɌ Gianturco.  

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɔəɠɚɜɘɌɢɔɔ 

ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘɧ 

Statistica 12.0. Ȱɗɫ ɌəɌɗɔɓɌ ɖɌɣɑɝɞɎɑəəɧɡ ɐɌə-

əɧɡ ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə ɖɜɔɞɑɜɔɕ ɡɔ-ɖɎɌɐɜɌɞ ɔ 

ɞɚɣəɧɕ ɖɜɔɞɑɜɔɕ ɀɔɤɑɜɌ. Ȱɗɫ ɝɜɌɎəɑəɔɫ 

ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ əɚɜɘɌɗɨəɚ ɜɌɝɛɜɑɐɑɗɑəəɧɡ 

Ɏɑɗɔɣɔə ɛɜɔɘɑəɫɗɝɫ t-ɖɜɔɞɑɜɔɕ ȽɞɨɪɐɑəɞɌ ɔ 

ANOVA.  

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

ɃɜɑɝɖɚɒəɌɫ ɘɔɖɜɚɎɚɗəɚɎɌɫ Ɍɍɗɫɢɔɫ ɏɑ-

ɘɌəɏɔɚɘ ɛɑɣɑəɔ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ 35 (ɔɓ 54) ɛɌɢɔɑəɞɌɘ. ȼɌɓɘɑɜ ɏɑɘɌə-

ɏɔɚɘ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ əɑ ɛɜɑɎɧɤɌɗ 5-6 ɝɘ Ɏ 

ɐɔɌɘɑɞɜɑ. 

Ȯ ɛɑɜɎɧɑ ɝɟɞɖɔ ɛɚɝɗɑ ɣɜɑɝɖɚɒəɚɏɚ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌ ɍɚɗɨəɧɑ ɛɜɑɐɦɫɎɗɫɗɔ ɒɌɗɚɍɧ əɌ 

ɍɚɗɨ Ɏ ɚɍɗɌɝɞɔ ɛɜɌɎɚɏɚ ɛɚɐɜɑɍɑɜɨɫ. Ȼɜɔɑɘ əɑ-

əɌɜɖɚɞɔɣɑɝɖɔɡ ɌəɌɗɨɏɑɞɔɖɚɎ ɝəɔɘɌɗ ɔɘɑɪɥɟɪ-

ɝɫ ɍɚɗɨ. ȶɜɚɘɑ ɩɞɚɏɚ ɟ 7 ɔɓ 25 ɍɚɗɨəɧɡ ɍɧɗ ɢɔ-

ɞɚɗɔɓ, ɖɚɞɚɜɧɕ ɣɑɜɑɓ 7 ɐəɑɕ ɜɑɏɜɑɝɝɔɜɚɎɌɗ. ȻɌ-

ɢɔɑəɞɧ ɝ ɐɎɟɘɫ ɏɑɘɌəɏɔɚɘɌɘɔ ɍɧɗɔ ɛɚɐɎɑɜɒɑ-

əɧ ɛɚɚɣɑɜɑɐəɚɕ ȸȮȬ ɝ ɛɜɚɘɑɒɟɞɖɚɘ Ɏ 20-

30ɘɔəɟɞ. ȿ əɔɡ ɚɞɘɑɣɑə ɍɚɗɑɑ Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ 

ȬȽȾ ɔ ȬȷȾ (ɍɚɗɑɑ 3ɡ əɚɜɘ) ɛɚɝɗɑ ɩɘɍɚɗɔɓɌɢɔɔ. 

ɉɞɔ ɛɚɖɌɓɌɞɑɗɔ ɎɚɝɝɞɌəɚɎɔɗɔɝɨ ɣɑɜɑɓ 10-14 

ɐəɑɕ. Ⱥɝɗɚɒəɑəɔɕ Ɏɚ Ɏɜɑɘɫ ɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ 

əɑ əɌɍɗɪɐɌɗɔɝɨ. ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɖɚɕɖɚ-

ɐɑəɨ ɝɚɝɞɌɎɔɗ 1-3 ɐəɫ. Ȼɜɔ ɖɚəɞɜɚɗɨəɚɘ ȿȳȴ əɌ 

5 ɝɟɞɖɔ ɛɚɝɗɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɏɑɘɌəɏɔɚɘɌ ɍɧɗɌ 

ɛɜɑɐɝɞɌɎɗɑəɌ ɏɔɛɑɜɩɡɚɏɑəəɧɘ ɚɍɜɌɓɚɎɌəɔɑɘ 

ɍɑɓ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ. 

ȽɜɌɎəɔɞɑɗɨəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɗɑɣɑəɔɫ ɏɑɘɌəɏɔɚɘ ɛɑɣɑəɔ ɚɛɔɝɌəəɧɘɔ 

əɌɘɔ ɘɔəɔɔəɎɌɓɔɎəɧɘɔ ɘɑɞɚɐɌɘɔ ɛɚɐ ɖɚəɞɜɚ-

ɗɑɘ ȿȳȴ ɔ ȼȾȮ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 2. 

Ƀɑɜɑɓ ɏɚɐ ɛɚ ɐɌəəɧɘ ȿȳȴ ɚɢɑəɔɎɌɗɔ ɚɍɦ-

ɑɘ ɏɑɘɌəɏɔɚɘ, ɔɡ ɎɌɝɖɟɗɫɜɔɓɌɢɔɪ, ɝɞɜɟɖɞɟɜɟ. 

ȺɞɝɟɞɝɞɎɔɑ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ, ɏɔɛɑɜɩɡɚɏɑəəɌɫ 

ɝɞɜɟɖɞɟɜɌ ɚɝɞɌɞɚɣəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɖɌɖ ɛɚ ɐɌə-

əɧɘ ȿȳȴ, ɞɌɖ ɔ ɛɚ ɐɌəəɧɘ ȶȾ, ɫɎɗɫɗɔɝɨ ɛɜɔ-

ɓəɌɖɌɘɔ ɚɞɝɟɞɝɞɎɔɫ ɜɑɢɔɐɔɎɌ ɓɌɍɚɗɑɎɌəɔɫ (ɜɔɝ. 

1). ȼɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ ɛɚɝɗɑ ȸȮȬ 

ɛɚɖɌɓɌɗɔ ɚɞɝɟɞɝɞɎɔɑ ɜɑɢɔɐɔɎɌ ɓɌɍɚɗɑɎɌəɔɫ ɟ 33 

ɔɓ 35 ɛɌɢɔɑəɞɚɎ, əɌ ɘɑɝɞɑ ɎɚɓɐɑɕɝɞɎɔɫ ɝɠɚɜ-

ɘɔɜɚɎɌɗɝɫ ɟɣɌɝɞɚɖ ɠɔɍɜɚɓɌ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɜɑ-

ɢɔɐɔɎɌ. ȿ 2 ɍɚɗɨəɧɡ ɚɞɘɑɣɑə ɜɑɢɔɐɔɎ, ɖɚɞɚɜɧɕ 

ɍɧɗ ɚɍɟɝɗɚɎɗɑə əɑɐɚɝɞɌɞɚɣəɧɘ ɞɑɜɘɔɣɑɝɖɔɘ 

ɎɚɓɐɑɕɝɞɎɔɑɘ əɌ ɚɛɟɡɚɗɨ, ɣɞɚ ɛɚɞɜɑɍɚɎɌɗɚ ɛɚ-

Ɏɞɚɜəɚɕ Ɍɍɗɫɢɔɔ. ɉɞɔɘ ɛɌɢɔɑəɞɌɘ ɛɚɎɞɚɜəɚ 

Ɏɧɛɚɗəɔɗɔ ȸȮȬ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ, Ɏ ɛɚɝɗɑɐɟ-

ɪɥɑɘ ɜɑɢɔɐɔɎɌ ɓɌɍɚɗɑɎɌəɔɫ ɚɞɘɑɣɑəɚ əɑ ɍɧɗɚ.  

ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɚɝəɚɎəɧɘ ɛɚɖɌɓɌɞɑɗɑɘ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ȸȮȬ ɟ ɍɚɗɨəɧɡ ɝ ɏɑɘɌəɏɔɚɘɌɘɔ 

ɛɑɣɑəɔ ɫɎɗɫɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɜɚɝɞɌ ɔ ɎɌɝɖɟɗɫɜɔ-

ɓɌɢɔɔ, Ɍ ɞɌɖɒɑ əɌɗɔɣɔɑ ɏɔɛɑɜɩɡɚɏɑəəɚɕ ɝɞɜɟɖ-

ɞɟɜɧ əɌ ɘɑɝɞɑ ɏɑɘɌəɏɔɚɘɧ. ȰɌəəɧɑ ɛɜɔɓəɌɖɔ 

ɟɖɌɓɧɎɌɪɞ əɌ əɑɖɜɚɓ ɏɑɘɌəɏɔɚɘɧ. ȼɑɓɟɗɨɞɌɞɧ, 

ɛɚɗɟɣɑəəɧɑ ɛɜɔ ȸȮȬ ɏɑɘɌəɏɔɚɘ ɛɑɣɑəɔ ɜɌɓɘɑ-

ɜɌɘɔ ɐɚ 5 ɝɘ Ɏ ɐɔɌɘɑɞɜɑ, ɛɚɖɌɓɌɗɔ, ɣɞɚ ɩɞɌ ɘɑ-

ɞɚɐɔɖɌ ɘɚɒɑɞ ɍɧɞɨ ɛɜɔɘɑəɑəɌ ɖ ɍɚɗɨəɧɘ, ɟ ɖɚ-

ɞɚɜɧɡ ɔɘɑɪɞɝɫ ɖɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɓɌɍɚ-

ɗɑɎɌəɔɫ ɔ ɚɞɘɑɣɑə ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɕ ɜɚɝɞ ɚɛɟ-

ɡɚɗɔ. ȻɜɔɣɔəɌɘɔ ɟɎɑɗɔɣɑəɔɫ ɚɍɦɑɘɌ ɏɑɘɌəɏɔɚ-

ɘɧ ɛɚɝɗɑ ȸȮȬ ɘɚɏɟɞ ɍɧɞɨ əɑɐɚɝɞɌɞɚɣəɚɑ ɞɑɜ-

ɘɔɣɑɝɖɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɏɑɘɌəɏɔɚɘɟ Ɏ ɝɎɫɓɔ ɝ 

ɑɑ ɍɚɗɨɤɔɘɔ ɜɌɓɘɑɜɌɘɔ (ɍɚɗɑɑ 5 ɝɘ).  

ȴɝɝɗɑɐɟɫ ɚɞɑɣɑɝɞɎɑəəɟɪ ɔ ɓɌɜɟɍɑɒəɟɪ 

ɗɔɞɑɜɌɞɟɜɟ ɘɧ ɟɝɞɌəɚɎɔɗɔ, ɣɞɚ ȸȮȬ ɛɜɔɘɑəɫɗɔ 

ɛɜɔ ɏɑɘɌəɏɔɚɘɌɡ ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ (ɍɚɗɑɑ 100 

ɘɗ) Ɏ ɖɌɣɑɝɞɎɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɛɚɐɏɚɞɚɎɖɔ, ɝ 

ɢɑɗɨɪ ɝəɔɒɑəɔɫ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɖɜɚɎɚɞɑɣɑəɔɫ 

Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ. Ȼɜɔ ɩɞɚɘ ɛɚɝɗɑɐɟɪɥɑɑ ɏɔ-

ɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɟɐɌɗɑəəɚɕ ɏɑɘɌə-

ɏɔɚɘɧ ɛɚɖɌɓɌɗɚ ɣɌɝɞɔɣəɟɪ ɎɌɝɖɟɗɫɜɔɓɌɢɔɪ 

ɏɑɘɌəɏɔɚɘɧ. Ƚɗɑɐɟɫ ɔɓ ɩɞɚɏɚ ɌɎɞɚɜɧ ɟɖɌɓɌɗɔ əɌ 

ɚɞɝɟɞɝɞɎɔɑ ɩɠɠɑɖɞɌ ȸȮȬ ɛɜɔ ɏɑɘɌəɏɔɚɘɌɡ 

ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ.   

 ȽɖɗɑɜɚɓɔɜɚɎɌəɔɑ 96% ɩɞɔɗɚɎɧɘ ɝɛɔɜɞɚɘ 

Ɏɧɛɚɗəɑəɚ 8 (ɔɓ 54) ɍɚɗɨəɧɡ ɝ ɏɑɘɌəɏɔɚɘɌɘɔ 

ɛɑɣɑəɔ. Ȯ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ 

ɟ əɔɡ ɍɧɗɚ ɣɟɎɝɞɎɚ ɐɔɝɖɚɘɠɚɜɞɌ Ɏ ɛɜɌɎɚɘ ɛɚɐ-

ɜɑɍɑɜɨɑ ɔ ɚɛɨɫəɑəəɚɑ ɝɚɝɞɚɫəɔɑ. Ȼɚ ɐɌəəɧɘ 

ȿȳȴ ɔ ȶȾ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɟ 2 ɔɓ 8 ɚɞɘɑɣɑəɚ 

ɟɘɑəɨɤɑəɔɑ  ɚɍɦɑɘɌ  ɏɑɘɌəɏɔɚɘɧ  ɔ  ɚɞɝɟɞɝɞɎɔɑ  

ȾɌɍɗɔɢɌ ʈ2.  ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɚɝɗɑ ɛɜɚ-

Ɏɑɐɑəɔɫ ɘɔəɔɔəɎɌɓɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ. 

 ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ 
ʎʠʪʦʣʠʟ 

ɸʉɸʊ, ɸʃɸʊ 

ʂʦʡʢʦ-

ʜʝʥʴ 
ʆʩʣʦʞʥʝʥʠʷ 

ʄʠʢʨʦʚʦʣʥʦʚʘʷ 

ʘʙʣʷʮʠʷ (n=25) 

ʙʦʣʴ ʚ ʧʨʘʚʦʤ 

ʧʦʜʨʝʙʝʨʴʝ 

1-3 

ʜʥʷ 

ʜʦ 2ʭ 

ʥʦʨʤ 

 

ʜʦ 7 

ʜʥʝʡ 

 

1-3 

 

ï 

ʉʢʣʝʨʦʪʝʨʘʧʠʷ 

(n=8) 

ʙʦʣʴ ʚ ʧʨʘʚʦʤ 

ʧʦʜʨʝʙʝʨʴʝ, ʦʧʴʷ-

ʥʝʥʥʦʝ ʩʦʩʪʦʥ̫ʠʝ 

ʜʦ 7 

ʜʥʝʡ 

ʦʪ 2 ʜʦ 

3ʭ ʥʦʨʤ 

 

ʜʦ 14 

ʜʥʝʡ 

5-10 ï 

ʉʝʣʝʢʪʠʚʥʘʷ 

ʤɻʙʦʣʠʟʘʮʠʷ 

(n=11) 

ʚʳʨʘʞʝʥʥʘʷ ʙʦʣʴ 

ʚ ʧʨʘʚʦʤ ʧʦʜʨʝ-

ʙʝʨʴʝ 

ʜʦ 14 

ʜʥʝʡ 

ʜʦ 4ʭ 

ʥʦʨʤ 

 

ʜʦ 14 

ʜʥʝʡ 

5-10 ï 
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ɛɜɔɓəɌɖɚɎ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ. ȿ 4 ɔɡ 8 ɛɌɢɔɑəɞɚɎ 

ɚɞɘɑɣɑə ɜɚɝɞ ɏɑɘɌəɏɔɚɘɧ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɎɌɝ-

ɖɟɗɫɜɔɓɌɢɔɔ. ȰɌəəɧɕ ɜɚɝɞ ɏɑɘɌəɏɔɚɘɧ ɍɧɗ 

ɚɍɟɝɗɚɎɗɑə ɎɚɝɛɌɗɔɞɑɗɨəɧɘ ɚɞɑɖɚɘ ɚɖɜɟɒɌɪ-

ɥɑɕ ɛɌɜɑəɡɔɘɧ. ȰɌɗɨəɑɕɤɑɑ ɐɔəɌɘɔɣɑɝɖɚɑ 

əɌɍɗɪɐɑəɔɑ Ɏ ɞɑɣɑəɔɑ ɘɑɝɫɢɌ ɛɚɖɌɓɌɗɚ ɟɘɑəɨ-

ɤɑəɔɑ ɜɌɓɘɑɜɚɎ ɏɑɘɌəɏɔɚɘɧ ɔ ɏɔɛɑɜɩɡɚɏɑəəɟɪ 

ɝɞɜɟɖɞɟɜɟ. ȿ ɚɝɞɌɗɨəɧɡ 2 ɛɌɢɔɑəɞɚɎ ɏɑɘɌəɏɔɚ-

ɘɌ ɚɝɞɌɗɌɝɨ ɛɜɑɒəɔɡ ɜɌɓɘɑɜɚɎ. ȴəɝɞɜɟɘɑə-

ɞɌɗɨəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɣɑɜɑɓ ɏɚɐ ɛɚɖɌɓɌɗɔ ɎəɚɎɨ 

Ɏɚɓəɔɖɤɟɪ ɎɌɝɖɟɗɫɜɔɓɌɢɔɪ ɔ ɜɚɝɞ ɏɑɘɌəɏɔɚɘ ɟ 

6 ɔɓ 8 ɛɌɢɔɑəɞɚɎ. Ȼɜɔ ɩɞɚɘ ɖɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎ-

ɗɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɚɝɞɌɗɔɝɨ ɛɜɑɒəɔɘɔ ɔɗɔ 

ɟɘɑəɨɤɔɗɔɝɨ əɑɓəɌɣɔɞɑɗɨəɚ. ȺɛɔɝɌəəɌɫ Ɏ ɗɔ-

ɞɑɜɌɞɟɜɑ ɝɖɗɑɜɚɞɑɜɌɛɔɫ ɖɌɎɑɜəɚɓəɧɡ ɏɔɏɌəɝɖɔɡ 

ɏɑɘɌəɏɔɚɘ (100 ɘɗ), ɞɌɖ ɒɑ, ɖɌɖ ɔ ɟ əɌɝ, əɑ ɐɌɗɌ 

ɚɒɔɐɌɑɘɚɏɚ ɩɠɠɑɖɞɌ. ȺɞɐɌɗɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ 

ɝɖɗɑɜɚɞɑɜɌɛɔɔ ɛɚɖɌɓɌɗɔ ɜɚɝɞ ɏɑɘɌəɏɔɚɘ ɔ ɔɡ 

ɎɌɝɖɟɗɫɜɔɓɌɢɔɪ ɣɑɜɑɓ ɏɚɐ [11, 12]. 

ɉɘɍɚɗɔɓɌɢɔɫ ɛɑɣɑəɚɣəɚɕ Ɍɜɞɑɜɔɔ ɔ ɑɑ 

ɎɑɞɎɑɕ ɎɧɛɚɗəɑəɌ 11 (ɔɓ 54) ɛɌɢɔɑəɞɌɘ ɝ ɍɚɗɨ-

ɤɔɘɔ ɏɑɘɌəɏɔɚɘɌɘɔ ɛɑɣɑəɔ.  

ȴɓɎɑɝɞəɚ, ɣɞɚ ɩɘɍɚɗɔɓɌɢɔɫ ɏɑɘɌəɏɔɚɘ ɛɑ-

ɣɑəɔ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɌ ɛɜɔ ɖɜɌɑɎɚɘ ɑɑ ɜɌɝɛɚ-

ɗɚɒɑəɔɔ, ɖɚɏɐɌ əɑɞ ɔəɞɜɌɛɌɜɑəɡɔɘɌɞɚɓəɚɏɚ ɐɚ-

ɝɞɟɛɌ ɐɗɫ ɝɖɗɑɜɚɞɑɜɌɛɔɔ. ȻɜɚɞɔɎɚɛɚɖɌɓɌəɔɑɘ ɖ 

ɩɘɍɚɗɔɓɌɢɔɔ ɏɑɘɌəɏɔɚɘɧ ɛɑɣɑəɔ ɫɎɗɫɑɞɝɫ ɑɑ 

ɍɗɔɓɖɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɖ ɒɑɗɣəɚɘɟ ɛɟɓɧɜɪ, ɞɌɖ 

ɖɌɖ Ɏ ɛɜɚɢɑɝɝ ɘɚɒɑɞ ɍɧɞɨ ɎɚɎɗɑɣɑəɌ ɛɟɓɧɜəɌɫ 

Ɍɜɞɑɜɔɫ, ɣɞɚ ɘɚɒɑɞ ɛɚɎɗɑɣɨ ɜɌɓɎɔɞɔɑ ɚɝɞɜɚɏɚ 

ɡɚɗɑɢɔɞɔɝɞɌ. ȺɛɔɝɌəɧ ɞɌɖɔɑ ɚɝɗɚɒəɑəɔɫ ɛɜɔ 

ɩɘɍɚɗɔɓɌɢɔɔ ɏɑɘɌəɏɔɚɘ, ɖɌɖ ɒɑɗɣəɧɕ ɛɑɜɔɞɚ-

əɔɞ ɎɝɗɑɐɝɞɎɔɑ ɐɑɝɞɜɟɖɢɔɔ ɝɞɑəɖɔ ɒɑɗɣəɚɏɚ 

ɛɟɓɧɜɫ, ɛɑɣɑəɚɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ ɔɓ-ɓɌ ɘɌɝ-

ɝɔɎəɚɕ ɔɤɑɘɔɔ ɟɣɌɝɞɖɚɎ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ 

[14, 15]. ȿ 5 ɔɓ 11 ɛɌɢɔɑəɞɚɎ ɏɑɘɌəɏɔɚɘɧ ɛɑɣɑ-

əɔ ɛɚɝɗɑ ɩɘɍɚɗɔɓɌɢɔɔ ɟɘɑəɨɤɔɗɔɝɨ Ɏ ɚɍɦɑɘɑ, 

ɛɜɔɓəɌɖɚɎ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ əɑ ɍɧɗɚ. ȺɐəɌɖɚ 

ɖɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɍɚɗɑɓəɔ ɚɝɞɌɗɔɝɨ 

ɛɜɑɒəɔɘɔ. ȿ ɚɝɞɌɗɨəɧɡ 6 ɛɌɢɔɑəɞɚɎ ɜɌɓɘɑɜɧ 

ɚɛɟɡɚɗɑɕ ɚɝɞɌɗɔɝɨ ɛɜɑɒəɔɘɔ, ɔ əɌɍɗɪɐɌɗɔ ɣɌ-

ɝɞɔɣəɧɑ ɛɜɔɓəɌɖɔ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ, ɣɞɚ ɛɚɞɜɑ-

ɍɚɎɌɗɚ ȸȮȬ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȺɛɔɝɌəəɧɑ ɘɑɞɚɐɧ ɗɑɣɑəɔɫ ð ɩɘɍɚɗɔɓɌɢɔɫ 

ɔ ɝɖɗɑɜɚɞɑɜɌɛɔɫ ð əɑ ɎɝɑɏɐɌ ɩɠɠɑɖɞɔɎəɧ ɛɜɔ 

ɏɑɘɌəɏɔɚɘɌɡ ɛɑɣɑəɔ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ əɌɤɑɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɩɘɍɚɗɔɓɌɢɔɫ ɔ ɝɖɗɑɜɚɞɑɜɌɛɔɫ ɏɑ-

ɘɌəɏɔɚɘ ɍɧɗɌ əɑɩɠɠɑɖɞɔɎəɚɕ ɟ 55% ɔ 75% 

ɍɚɗɨəɧɡ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȸȮȬ ɛɚɐ ɖɚəɞɜɚɗɑɘ 

ȿȳȴ ð əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɕ ɘɔəɔɔəɎɌɓɔɎəɧɕ 

ɘɑɞɚɐ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɝ ɍɧɝɞɜɚɜɌɝɞɟɥɔɘɔ ɏɑ-

ɘɌəɏɔɚɘɌɘɔ ɛɑɣɑəɔ ɘɌɗɧɡ ɜɌɓɘɑɜɚɎ. Ȼɜɔ ɜɑ-

ɢɔɐɔɎɑ ɏɑɘɌəɏɔɚɘɧ Ɏɚɓɘɚɒəɚ ɛɚɎɞɚɜəɚɑ ɛɜɔ-

ɘɑəɑəɔɑ ȸȮȬ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȸȽȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ɍ ð ɏɑɘɌəɏɔɚɘɌ ɛɑɣɑəɔ (ɟɖɌɓɌəɌ ɝɞɜɑɗɖɌɘɔ); ɍ ð ɚɣɌɏ ɠɔɍɜɚɓɌ (ɟɖɌɓɌə ɝɞɜɑɗɖɌɘɔ) əɌ ɘɑɝɞɑ ɏɑɘɌəɏɔɚɘɧ ɛɑɣɑ-

əɔ ɣɑɜɑɓ ɏɚɐ ɛɚɝɗɑ ȸȮȬ. 

Fig. 1.   MSCT, abdomen, axial reconstruction.    

Ɍ ð liver hemangioma (pointed with arrows); b ð the focus of fibrosis (pointed with arrows) at the place of liver h e-

man gioma in a year after MWA.  
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ɂɑɗɨɪ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɔɓɟɣɑəɔɑ ɔɓɘɑəɑəɔɕ 

ɏɑɘɚɐɔəɌɘɔɖɔ Ɏ ɖɚɜɖɚɎɚɘ ɔ ɘɚɓɏɚɎɚɘ ɝɗɚɑ ɛɚɣɑɖ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ 

ɠɚɜɘɌɘɔ ɘɚɣɑɖɌɘɑəəɚɕ ɍɚɗɑɓəɔ (ȸȶȭ) ɝ ɛɜɔɘɑəɑəɔɑɘ ȶȾ-ɛɑɜɠɟɓɔɔ, ɛɜɚɎɑ-

ɐɑəəɚɕ əɌ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Aquilion One 640 (Canon, ɋɛɚəɔɫ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ƚ 2017 ɛɚ 2019 ɏɚɐɌ Ɏ ȼɚɝɝɔɔ↑ɝɖɚ-ɋɛɚəɝɖɚɘ ɢɑəɞɜɑ Ɏɔɓɟ-

ɌɗɔɓɌɢɔɔ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 42 ɛɌɢɔɑəɞɌ ɝ ɜɌɓɗɔɣəɧ-

ɘɔ ɠɚɜɘɌɘɔ ɘɚɣɑɖɌɘɑəəɚɕ ɍɚɗɑɓəɔ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɝ ȸȶȭ ɛɜɚɎɚɐɔɗɌɝɨ ȶȾ-ɛɑɜɠɟɓɔɫ 

əɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ. ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ əɌ ɌɛɛɌɜɌɞɑ Aquilion One 

640, Ɏ ɚɍɦɑɘəɚɘ ɜɑɒɔɘɑ, ɞɚɗɥɔəɌ ɝɜɑɓɌ 0,5 ɘɘ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚ ɐɌəəɧɘ ȶȾ-ɛɑɜɠɟɓɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɌɘəɫɘɔ ɘɚɣɑɞɚɣəɔɖɌ ɛɜɔ 

ɐɔɗɌɞɌɢɔɔ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ ɍɧɗɔ ɝəɔɒɑəɧ ɛɚɖɌɓɌɞɑɗɔ ɛɑɜɠɟɓɔɔ (AF ɔ BV) 

Ɏ ɖɚɜɖɚɎɚɘ ɔ ɘɚɓɏɚɎɚɘ ɝɗɚɑ, ɛɜɔ ɩɞɚɘ ɛɑɜɠɟɓɔɚəəɧɑ ɓəɌɣɑəɔɫ Ɏ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ 

ɛɚɣɖɑ ɍɧɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɍɚɗɨɤɑ, ɣɑɘ ɝɜɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ ɛɑɜɠɟɓɔɔ. ȿ ɛɌɢɔɑəɞɚɎ ɝ 

ɖɌɘəɫɘɔ ɛɚɣɖɔ (ɖɚɜɌɗɗɚɎɔɐəɧɘɔ ɖɌɘəɫɘɔ ɔ ɖɌɘəɫɘɔ ɜɌɓɘɑɜɌɘɔ ɍɚɗɨɤɑ 1 ɝɘ) ɝəɔɒɑ-

əɔɑ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɞɘɑɣɌɗɚɝɨ ɞɚɗɨɖɚ əɌ ɝɞɚɜɚəɑ ɛɚɜɌɒɑəɔɫ. ȴɓɘɑəɑəɔɫ 

ɛɑɜɠɟɓɔɚəəɧɡ ɓəɌɣɑəɔɕ ɝɚ ɝɞɚɜɚəɧ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɛɚɣɖɔ ɚɞɘɑɣɑəɚ əɑ ɍɧɗɚ. 

ȮɧɎɚɐɧ. ȶȾ-ɛɑɜɠɟɓɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɞɚɣəɧɕ ɔ əɑɔəɎɌɓɔɎəɧɕ ɘɑɞɚɐ, ɖɚɞɚ-

ɜɧɕ ɛɚɓɎɚɗɫɑɞ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɢɑəɔɎɌɞɨ ɠɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɛɚɣɖɔ, ɝɞɑɛɑəɔ ɔ 

ɡɌɜɌɖɞɑɜɌ ɚɍɝɞɜɟɖɢɔɔ, ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɛɜɔ Ɏɧɍɚɜɑ ɘɑɞɚɐɌ ɚɛɑɜɌ-

ɞɔɎəɚɏɚ ɗɑɣɑəɔɫ, ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɚɝɗɚɒəɑəɔɕ ɔ ɐɌɗɨəɑɕɤɑɏɚ ɞɑɣɑəɔɫ ȸȶȭ. 
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OPPORTUNITIES OF CT-PERFUSION IN THE EVALUATION OF RENAL  

BLOOD FLOW IN PATIENTS WITH UROLITHIASIS 

 

Alexandrova K.A., Serova N.S., Rudenko V.I., Kapanadze  L.B.,  

Pesegov S.V., Fiev D.N. , Miskaryan T.I. 
 

urpose.  The purpose of this study was to investigate the hemodynamic changes in 

the cortex and the medulla of the kidneys in patients with various forms of urolith i-

asis (ICD), using CT -perfusion performed  on 640 sectional computed tomographs.  

Materials and methods.  From 2017 to 2019 in the Russian -Japanese center of vi s-

ualization of the Sechenov University 42 patients with various forms of urolithiasis were e x-

amined. CT -perfusion was performed in all patie nts with urolithiasis at the preoperative 

stage. The study was performed on a Aquilion One 640 scanner (CANON, Japan) in a vo l-

ume mode, with a slice thickness of 0.5 mm.  

Results.  According to CT -perfusion data in patients with ureteral stones with dilat a-
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t ion of CLS there were reduced perfusion parameters (AF and BV) in the cortical and medu l-

la, while the perfusion values in the contralateral kidney were statistically larger than the 

average perfusion values. In patients with kidney stones (coral stones and  stones larger 

than 1 cm), a decrease in perfusion indices was observed only on the affected side. Changes 

in the pe r fusion values of the c ontralateral kidney were noted.  

Conclusion.  CT-perfusion is an accurate and non -invasive method that allows you to 

qu antify the functional status of the kidney, the degree and nature of the obstruction, which 

can be clinically significant when choosing a method of surgical treatment, prediction of 

compl ications and further dynamics of urolithiasis.  
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ɚɣɑɖɌɘɑəəɌɫ ɍɚɗɑɓəɨ (ȸȶȭ) ɫɎɗɫɑɞ-

ɝɫ ɚɐəɚɕ ɔɓ əɌɔɍɚɗɑɑ ɌɖɞɟɌɗɨəɧɡ 

ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɍɗɑɘ ɟɜɚɗɚɏɔɔ, ɞɌɖ 

ɖɌɖ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɓɌɍɚɗɑɎɌ-

əɔɫ ɑɒɑɏɚɐəɚ ɜɌɝɞɑɞ əɌ 0,5-5,3%. 

ȳəɌɣɔɞɑɗɨəɌɫ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɟɜɚɗɔɞɔɌɓɌ 

(əɑ ɘɑəɑɑ 5% əɌɝɑɗɑəɔɫ ɔəɐɟɝɞɜɔɌɗɨəɚ ɜɌɓɎɔ-

ɞɧɡ ɝɞɜɌə) ɚɛɜɑɐɑɗɫɑɞ ɌɖɞɟɌɗɨəɚɝɞɨ ɔɓɟɣɑəɔɫ 

ɩɞɔɚɗɚɏɔɔ ɔ ɛɌɞɚɏɑəɑɓɌ, ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ 

ɩɠɠɑɖɞɔɎəɧɡ ɘɑɞɚɐɚɎ ɛɜɚɠɔɗɌɖɞɔɖɔ, ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɔ ɜɌɓɎɔɞɔɑ əɚɎɧɡ ɞɑɡəɚɗɚ-

ɏɔɕ ɗɑɣɑəɔɫ [1].  

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɟɜɚɗɔ-

ɞɔɌɓɌ əɌɛɜɫɘɟɪ ɝɎɫɓɌəɚ ɝ ɏɗɚɍɌɗɨəɧɘɔ ɐɑɘɚ-

ɏɜɌɠɔɣɑɝɖɔɘɔ ɝɐɎɔɏɌɘɔ. Ȼɚɝɞɚɫəəɚɑ ɝɘɑɥɑəɔɑ 

ɎɚɓɜɌɝɞəɚɕ ɛɔɜɌɘɔɐɧ ɚɍɥɑɝɞɎɌ ɜɌɓɎɔɞɧɡ 

ɝɞɜɌə Ɏ ɝɞɚɜɚəɟ əɌɜɌɝɞɌəɔɫ ɟɐɑɗɨəɚɏɚ ɎɑɝɌ ɛɚ-

ɒɔɗɧɡ ɔ ɝɞɌɜɣɑɝɖɔɡ ɏɜɟɛɛ əɌɝɑɗɑəɔɫ, ɛɜɔɎɚɐɔɞ 

ɖ ɟɎɑɗɔɣɑəɔɪ Ɏɑɜɚɫɞəɚɝɞɔ ɓɌɍɚɗɑɎɌəɔɫ ɘɚɣɑ-

ɖɌɘɑəəɚɕ ɍɚɗɑɓəɨɪ, ɖɚɞɚɜɌɫ ɝɚɝɞɌɎɗɫɑɞ Ɏ ɏɜɟɛ-

ɛɑ 65-69 ɗɑɞ 8,8% ð ɟ ɘɟɒɣɔə ɔ 5,6 % ð ɟ ɒɑə-

ɥɔə, Ɍ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ 30-34 ɗɑɞ: 3,7% ɔ 

2,8%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ [2]. ȼɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ 

ɟɜɚɗɔɞɔɌɓɌ Ɏ ɞɌɖɔɡ ɝɞɜɌəɌɡ ɖɌɖ ȽɄȬ, ȴɞɌɗɔɫ, 

ȯɑɜɘɌəɔɫ, ȴɝɛɌəɔɫ, ɋɛɚəɔɫ, ɓɌ ɛɚɝɗɑɐəɔɑ 20 

ɗɑɞ ɟɐɎɚɔɗɌɝɨ, ɛɜɔɣɑɘ ɚɝɚɍɑəəɚ ɍɧɝɞɜɚ Ɏ ɛɚ-

ɝɗɑɐəɔɑ ɏɚɐɧ [3].  

ȾɌɖ, əɌɛɜɔɘɑɜ, Ɏ ȽɄȬ ɘɚɣɑɖɌɘɑəəɚɕ ɍɚ-

ɗɑɓəɨɪ ɝɞɜɌɐɌɑɞ 10,6% ɛɜɚɢɑəɞɚɎ ɘɟɒɣɔə ɔ 

7,1% ɒɑəɥɔə, ɞɚɏɐɌ ɖɌɖ Ɏ 1994 ɐɌəəɧɕ ɛɚɖɌ-

ɓɌɞɑɗɨ ɝɚɝɞɌɎɗɫɗ 6,3% ɟ ɘɟɒɣɔə ɔ 4,1% ɟ ɒɑə-

ɥɔə [4]. Ȯ ȮɑɗɔɖɚɍɜɔɞɌəɔɔ ɩɞɚɞ ɛɚɖɌɓɌɞɑɗɨ ɐɚ-

ɝɞɔɏɌɑɞ 8% ɔ 4%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ƚɞɚɔɞ ɚɞɘɑ-

ɞɔɞɨ, ɣɞɚ Ɏ 25% ɝɗɟɣɌɑɎ əɌɍɗɪɐɌɑɞɝɫ ɜɑɢɔɐɔɎ 

ɖɌɘəɑɚɍɜɌɓɚɎɌəɔɫ Ɏ ɞɑɣɑəɔɔ ɛɑɜɎɧɡ 5 ɗɑɞ [5]. 

Ȼɚ ɘəɑəɔɪ Taylor E.N. ɔ ɝɚɌɎɞ., Chang I.H. 

ɔ ɝɚɌɎɞ., Ɏɑɐɟɥɔɘɔ ɛɜɔɣɔəɌɘɔ ɞɌɖɚɕ əɑɍɗɌɏɚ-

ɛɜɔɫɞəɚɕ ɐɔəɌɘɔɖɔ ɫɎɗɫɪɞɝɫ: ɔɓɘɑəɑəɔɫ ɚɍɜɌ-

ɓɌ ɒɔɓəɔ ɔ ɛɔɞɌəɔɫ ɗɪɐɑɕ, əɌɡɚɐɫɥɔɑ ɝɎɚɑ 

ɎɧɜɌɒɑəɔɑ Ɏ ɩɛɔɐɑɘɔɔ ɘɑɞɌɍɚɗɔɣɑɝɖɚɏɚ ɝɔə-

ɐɜɚɘɌ, Ɍ ɞɌɖɒɑ ɏɗɚɍɌɗɨəɧɑ ɖɗɔɘɌɞɔɣɑɝɖɔɑ ɔɓ-

ɘɑəɑəɔɫ [6, 7, 8]. ȶɜɚɘɑ ɞɚɏɚ, ɘɚɣɑɖɌɘɑəəɌɫ ɍɚ-

ɗɑɓəɨ ɝɎɫɓɌəɌ ɝ ɞɌɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ, ɖɌɖ ɝɌ-

ɡɌɜəɧɕ ɐɔɌɍɑɞ, ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɑ ɓɌɍɚɗɑɎɌ-

əɔɫ ɔ ɡɜɚəɔɣɑɝɖɔɑ ɍɚɗɑɓəɔ ɛɚɣɑɖ [9, 10, 11].  

Ȭɍɝɚɗɪɞəɚɑ ɣɔɝɗɚ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəəɧɡ 

ɍɚɗɨəɧɡ ȸȶȭ Ɏ ȼɚɝɝɔɔ ɓɌ ɛɑɜɔɚɐ ɝ 2002 ɛɚ 

2009 ɏɏ. ɟɎɑɗɔɣɔɗɚɝɨ əɌ 17,3%, ɛɜɔɣɑɘ ɜɚɝɞ 

ɐɌəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ Ɏ 2009 ɏɚɐɟ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

2008 ɏɚɐɚɘ ɝɚɝɞɌɎɔɗ 3,5% (ɝ 502,5 ɐɚ 520,2 ɓɌ-

ɜɑɏɔɝɞɜɔɜɚɎɌəəɧɡ ɝɗɟɣɌɑɎ əɌ 100 000 ɣɑɗɚɎɑɖ) 

[12]. ȸȶȭ ɓɌəɔɘɌɑɞ ɚɐəɚ ɔɓ ɛɑɜɎɧɡ ɘɑɝɞ ɝɜɑɐɔ 

ɟɜɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ (Ɏ ɝɜɑɐəɑɘ ɛɚ ȼɚɝ-

ɝɔɔ ɣɌɝɞɚɞɌ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɝɚɝɞɌɎɗɫɑɞ 34,2 %) 

ɔ ɍɚɗɨəɧɑ ȸȶȭ ɝɚɝɞɌɎɗɫɪɞ 30-40 % Ɏɝɑɡ ɛɌɢɔ-

ɑəɞɚɎ ɟɜɚɗɚɏɔɣɑɝɖɔɡ ɝɞɌɢɔɚəɌɜɚɎ [13]. ȿ ɍɚɗɨ-

ɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ȸȶȭ ɎɧɫɎɗɫɑɞɝɫ Ɏ əɌɔɍɚ-

ɗɑɑ ɞɜɟɐɚɝɛɚɝɚɍəɚɘ ɎɚɓɜɌɝɞɑ: 30-50 ɗɑɞ [14, 15, 

38].  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ, ɖɚɏɐɌ ɐɔɝɞɌəɢɔɚəəɌɫ 

ɗɔɞɚɞɜɔɛɝɔɫ (ȰȷȾ) ɔ ɜɑəɞɏɑə-ɩəɐɚɝɖɚɛɔɣɑɝɖɌɫ 

ɡɔɜɟɜɏɔɫ (ɃȹȷȾ, ȼȴȼɁ, ȿɜɑɞɑɜɚɝɖɚɛɔɫ) ɤɔɜɚɖɚ 

ɛɜɔɘɑəɫɪɞɝɫ Ɏ ɗɑɣɑəɔɔ ɍɚɗɨəɧɡ ȸȶȭ, ɚɝɞɌɑɞɝɫ 

ɚɞɖɜɧɞɧɘ Ɏɚɛɜɚɝ ɚ ɜɌɓɜɌɍɚɞɖɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚ-

ɏɚ ɌɗɏɚɜɔɞɘɌ, ɛɚɓɎɚɗɫɪɥɑɏɚ ɎɧɍɜɌɞɨ ɚɛɞɔɘɌɗɨ-

əɧɕ ɝɛɚɝɚɍ ɟɐɌɗɑəɔɫ ɖɚəɖɜɑɘɑəɞɌ, Ɍ ɞɌɖɒɑ 

ɛɜɑɐɟɛɜɑɒɐɑəɔɫ ɚɝɗɚɒəɑəɔɕ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɚɘ ɛɑɜɔɚɐɑ. 

ȬɖɞɟɌɗɨəɚɝɞɨ. 

ȬɖɞɟɌɗɨəɚɝɞɨ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɘɑɞɚɐɚɎ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɟ ɍɚɗɨəɧɡ ɘɚɣɑɖɌɘɑəəɚɕ 

ɍɚɗɑɓəɨɪ (ȸȶȭ) ɚɛɜɑɐɑɗɫɑɞɝɫ ɜɌɝɛɜɚɝɞɜɌəɑəəɚ-

ɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ (əɑ ɘɑəɑɑ 5% əɌɝɑɗɑəɔɫ ɔəɐɟ-

ɝɞɜɔɌɗɨəɚ ɜɌɓɎɔɞɧɡ ɝɞɜɌə). ȾɚɣəɌɫ ɚɢɑəɖɌ 

ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɚɣɖɔ ɖɗɔəɔɣɑɝɖɔ 

ɓəɌɣɔɘɌ ɐɗɫ ɟɎɑɗɔɣɑəɔɫ ɜɑɓɟɗɨɞɌɞɔɎəɚɝɞɔ ɛɜɚ-

Ɏɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȸ 

mailto:ksenia_alexandrova@mail.ru
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ɂɑɗɨɪ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɔɓɟɣɑ-

əɔɑ ɔɓɘɑəɑəɔɕ ɏɑɘɚɐɔəɌɘɔɖɔ Ɏ ɖɚɜɖɚɎɚɘ ɔ 

ɘɚɓɏɚɎɚɘ ɝɗɚɫɡ ɛɚɣɑɖ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧ-

ɘɔ ɠɚɜɘɌɘɔ ȸȶȭ, ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ȶȾ-

ɛɑɜɠɟɓɔɔ ɛɜɚɎɑɐɑəəɚɕ əɌ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚ-

ɏɜɌɠɑ Aquilion One 640 (Canon, ɋɛɚəɔɫ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȳɌ ɛɑɜɔɚɐ ɝ ɐɑɖɌɍɜɫ 2017 ɛɚ ɫəɎɌɜɨ 2019 

ɏ. Ɏ ȽɑɣɑəɚɎɝɖɚɘ ȿəɔɎɑɜɝɔɞɑɞɑ əɌ ɍɌɓɑ ȼɟɝɝɖɚ-

ɋɛɚəɝɖɚɏɚ ɢɑəɞɜɌ ɎɔɓɟɌɗɔɓɌɢɔɔ  ȿȶȭ ʈ1 42 

ɛɌɢɔɑəɞɌɘ ɝ ɐɔɌɏəɚɓɚɘ ȸȶȭ, ɛɚɐɞɎɑɜɒɐɑəəɧɘ 

ȿȳȴ, ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȶȾ-ɛɑɜɠɟɓɔɫ ɛɚɣɑɖ. Ȯ ɝɚ-

ɝɞɌɎ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ Ɏɡɚɐɔɗɔ 22 

ɘɟɒɣɔəɧ (52%) ɔ 20 ɒɑəɥɔə (48%) (ɞɌɍɗ. 1), Ɏ 

ɎɚɓɜɌɝɞɑ ɚɞ  18 ɐɚ 70 ɗɑɞ (ɞɌɍɗ. 2). ȻɌɢɔɑəɞɧ 

ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 2 ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɗɚɖɌɗɔɓɌɢɔɔ ɖɌɘəɫ: ɛɌɢɔɑəɞɧ ɝ ɖɌɘəɫɘɔ ɘɚɣɑ-

ɞɚɣəɔɖɌ 17 ɣɑɗɚɎɑɖ (40%)  ɔ  ɛɌɢɔɑəɞɧ ɝ ɖɌɘ-

əɫɘɔ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ ɛɚɣɑɖ (ɃȷȽ) 

ð 25 ɣɑɗɚɎɑɖ (60%), ɝɜɑɐɔ ɖɚɞɚɜɧɡ ɟ 13 ɣɑɗɚɎɑɖ 

(52%) ɍɧɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɖɚɜɌɗɗɚɎɔɐəɧɑ 

ɖɚəɖɜɑɘɑəɞɧ, ɟ 12 ɣɑɗɚɎɑɖ (48%) ɖɌɘəɔ ɍɚɗɨɤɑ 

1 ɝɘ (ɞɌɍɗ. 3).  

ȻɌɢɔɑəɞɧ ɝ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ 

(ɖɜɑɌɞɔəɔə ɝɧɎɚɜɚɞɖɔ>1,5 ɘɏ/ɐɗ [114 ɘɚɗɨ/ɗ]), 

Ɍ ɞɌɖɒɑ əɑɝɚɎɑɜɤɑəəɚɗɑɞəɔɑ ɛɌɢɔɑəɞɧ (ɘɑəɑɑ 

18 ɗɑɞ) ɍɧɗɔ ɔɝɖɗɪɣɑəɧ.  

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȽȶȾ) ɝ ȶȾ-ɛɑɜɠɟɓɔɑɕ əɌ ɛɜɑɐɚɛɑɜɌ-

ɢɔɚəəɚɘ ɩɞɌɛɑ ɛɜɚɎɚɐɔɗɌɝɨ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ 

ɝɜɌɓɟ ɛɚɝɗɑ ɐɔɌɏəɚɝɞɔɜɚɎɌəɔɫ ȸȶȭ ɛɚ ɐɌəəɧɘ 

ȿȳȴ. ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ əɌ ɌɛɛɌɜɌɞɑ 

Toshiba Aquilion One 640 Ɏ ɚɍɦɬɘəɚɘ ɜɑɒɔɘɑ, ɝ 

ɞɚɗɥɔəɚɔ↑ ɝɜɑɓɌ 0,5 ɘɘ, Ɏ ɜɑɒɔɘɑ ɘɫɏɖɚɞɖɌəəɚɔ↑ 

ɜɑɖɚəɝɞɜɟɖɢɔɔ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ (n=42; 100%) 

ɛɜɚɎɚɐɔɗɌɝɨ ȶȾ-ɛɑɜɠɟɓɔɫ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɛɚ-

ɝɞɜɚɑəɔɑɘ ɛɑɜɠɟɓɔɚəəɧɡ ɖɌɜɞ əɌ ɜɌɍɚɣɑɕ 

ɝɞɌəɢɔɔ ɝ ɢɑɗɨɪ  ɔɓɘɑɜɑəɔɫ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɖɚɜɖɚɎɚɏɚ ɔ ɘɚɓɏɚɎɚɏɚ ɎɑɥɑɝɞɎɌ ɛɚɣ-

ɖɔ ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɐɗɫ ɚɢɑəɖɔ ɛɌ-

ɜɌɘɑɞɜɚɎ ɛɚɣɑɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ.  

Ȼɜɚɞɚɖɚɗ ȶȾ-ɛɑɜɠɟɓɔɔ. 

Ȼɑɜɠɟɓɔɚəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ Ɏɧɛɚɗ-

əɑəɧ əɌ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Aquilion One 

640 (Canon, ɋɛɚəɔɫ). Ƀɞɚɍɧ ɘɔəɔɘɔɓɔɜɚɎɌɞɨ 

ɐɚɓɟ ɚɍɗɟɣɑəɔɫ, ɍɧɗ ɎɧɍɜɌə ɛɜɚɞɚɖɚɗ 100 ɖȮ Ɏ 

ɖɌɣɑɝɞɎɑ əɌɛɜɫɒɑəɔɫ Ɏ ɞɜɟɍɖɑ, ɝ ɩɖɝɛɚɓɔɢɔɑɕ ð 

100 ɘȬɝ, ɣɞɚ ɍɧɗɚ ɐɚɝɞɌɞɚɣəɧɘ ɐɗɫ ɚɛɜɑɐɑɗɑ-

ȾɌɍɗɔɢɌ ʈ1.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɍɚɗɨəɧɡ ɛɚ ɛɚɗɟ (n=42,100%) . 

ʇʦʣ ʙʦʣʴʥʳʭ ʂʦʣʠʯʝʩʪʚʦ(n) ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ(%) 

ʄʫʞʯʠʥʳ 22 52 

ɾʝʥʱʠʥʳ 20 48 

ɺʩʝʛʦ 42 100 
 

   
 

ȾɌɍɗɔɢɌ ʈ2.      ȼɌɝɛɜɑɐɑɗɑəɔɑ ɍɚɗɨəɧɡ ɛɚ ɎɚɓɜɌɝɞɟ(n=42,100%) 

ɺʦʟʨʘʩʪ ɺʩʝʛʦ  

 ʂʦʣ-ʚʦ ʙʦʣʴʥʳʭ % 

18-30 5 11,9 

31-40 18 42,9 

41-50 14 33,3 

51-60 3 7,1 

61-70 2 4,8 

ɺʩʝʛʦ 42 100 
 

   
 

ȾɌɍɗɔɢɌ ʈ3.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɛɚ ɗɚɖɌɗɔɓɌɢɔɔ ɖɌɘəɑɕ (n=42,100%). 

ʃʦʢʘʣʠʟʘʮʠʷ ʢʘʤʥʝʡ ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ 

 ʘʙʩ % 

ʂʘʤʥʠ ʧʦʯʢʠ  25 60 

ʉʨʝ
ʥʷʷ ʛʨʫʧʧʘ ʯʘʰʝʯʝʢ 2 0,8 

ʅʠʞʥʷʷ ʛʨʫʧʧʘ ʯʘʰʝʯʝʢ 3 1,3 

ʃʦʭʘʥʢʘ 2 0,8 

ʃʦʭʘʥʦʯʥʦ-ʤʦʯʝʪʦʯʥʠʢʦʚʳʡ ʩʝʛʤʝʥʪ (ʰʝʡʢʘ) 5 2,1 

ʅʝʧʦʣʥʳʡ ʢʦʨʘʣʣʦʚʠʜʥʳʡ ʢʦʥʢʨʝʤʝʥʪ 3 1,3 

ʇʦʣʥʳʡ ʢʦʨʘʣʣʦʚʠʜʥʳʡ ʢʦʥʢʨʝʤʝʥʪ  10 4,2 

ʂʘʤʥʠ ʤʦʯʝʪʦʯʥʠʢʘ 17 40 

ɺʝʨʭʥʷʷ ʪʨʝʪʴ ʤʦʯʝʪʦʯʥʠʢʘ 12 5,0 

ʉʨʝʜʥʷʷ ʪʨʝʪʴ ʤʦʯʝʪʦʯʥʠʢʘ 4 1,7 

ʅʠʞʥʷʷ ʪʨʝʪʴ ʤʦʯʝʪʦʯʥʠʢʘ 1 0,4 

ɺʩʝʛʦ 42 100 
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əɔɫ ɓɚəɧ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɘɌɖɝɔ-

ɘɌɗɨəɚɔ↑ ɤɔɜɔəɚɔ↑ 160 ɘɘ. Ȱɜɟɏɔɘɔ ɛɌɜɌɘɑɞ-

ɜɌɘɔ ɝɖɌəɔɜɚɎɌəɔɫ ɍɧɗɔ ɜɌɓɘɑɜɧ ɖɚɗɗɔɘɌɞɚɜɌ 

0,5 ɘɘ Į 320, ɘɌɞɜɔɢɧ 512 Į 512, ɛɚɗɫ ɓɜɑəɔɫ 

320 -350 ɘɘ (FOV) ɔ Ɏɜɑɘɫ ɜɚɞɌɢɔɔ ɞɜɟɍɖɔ 0,5 

ɝ. ɄɔɜɔəɌ ɛɚɗɫ ɝɖɌəɔɜɚɎɌəɔɫ ɛɌɢɔɑəɞɌ ɝɚ-

ɝɞɌɎɗɫɗɌ 160 ɘɘ. 

ȿɣɔɞɧɎɌɫ ɚɞɝɟɞɝɞɎɔɑ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ 

ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɚɏɚ ɛɜɚɞɚɖɚɗɌ ɔɝɝɗɑɐɚɎɌəɔɫ  

ȶȾ-ɛɑɜɠɟɓɔɔ ɛɚɣɑɖ, əɌɘɔ ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə ɝɌ-

ɘɚɝɞɚɫɞɑɗɨəɚ ɜɌɓɜɌɍɚɞɌəəɧɕ Ɍɗɏɚɜɔɞɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ. ȻɌɢɔɑəɞɟ Ɏɧɛɚɗəɫɗɚɝɨ ɎəɟɞɜɔɎɑəəɚɑ 

ɎɎɑɐɑəɔɑ 50 ɘɗ əɑɕɚəəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ (ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ çȿɗɨɞɜɌɎɔɝɞ-370è) 

ɝɚ ɝɖɚɜɚɝɞɨɪ ɎɎɑɐɑəɔɫ 7 ɘɗ/ɝ. Ƚ ɔɝɛɚɗɨɓɚɎɌəɔ-

ɑɘ ɐɎɚɕəɚɏɚ ɔəɦɑɖɞɚɜɌ ɣɑɜɑɓ ɎəɟɞɜɔɎɑəəɧɕ 

ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ɖɟɍɔɞɌɗɨəɧɕ ɔəɦɑɖɢɔɚəəɧɕ 

ɖɌɞɑɞɑɜ 18 G. 50 ɘɗ 0,9% ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɏɚ 

ɜɌɝɞɎɚɜɌ ɎɎɚɐɔɗɔ ɝ ɞɚɕ ɒɑ ɝɖɚɜɚɝɞɨɪ ɛɚɝɗɑ 

ɎəɟɞɜɔɎɑəəɚɏɚ Ɏɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ.  

ȶɚəɢɑəɞɜɌɢɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɌɏɑəɞɌ ɝɚɝɞɌɎɗɫɗɌ 

320 -380 ɘɏ/ɘɗ. ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɔ Ɏ ɚɍɦ-

ɑɘəɚɘ ɜɑɒɔɘɑ ɣɑɜɑɓ 7 ɝɑɖɟəɐ ɛɚɝɗɑ əɌɣɌɗɌ 

ɝɖɌəɔɜɚɎɌəɔɫ ɔ ɛɜɚɐɚɗɒɌɗɔ ɝ ɔəɞɑɜɎɌɗɚɘ Ɏ 2 

ɝɑɖɟəɐɧ ɝ 12-ɕ ɛɚ 30-ɪ. ȳɌɞɑɘ ɛɚɝɗɑ 3-

ɝɑɖɟəɐəɚɕ ɛɌɟɓɧ, ɔɝɛɚɗɨɓɚɎɌɗɔ 3-ɝɑɖɟəɐəɧɑ 

ɔəɞɑɜɎɌɗɧ ɝ 33-ɕ ɛɚ 48-ɪ ɝɑɖɟəɐɧ. ȳɌɞɑɘ ɛɚɝɗɑ 

7-ɝɑɖɟəɐəɚɕ ɛɌɟɓɧ ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ 10-

ɝɑɖɟəɐəɧɑ ɔəɞɑɜɎɌɗɧ ɝ 55-ɕ ɐɚ 110-ɕ ɝɑɖɟəɐɧ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȶȾ-ɛɑɜɠɟɓɔɔ əɑɚɍɡɚɐɔɘɚ ɔɝ-

ɖɗɪɣɔɞɨ ɌɜɞɑɠɌɖɞɧ ɚɞ ɐɎɔɒɑəɔɫ, ɛɚɩɞɚɘɟ ɔə-

ɝɞɜɟɖɞɔɜɚɎɌəɔɑ ɛɌɢɔɑəɞɌ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ ɔɝ-

ɖɗɪɣɑəɔɫ ɐɎɔɒɑəɔɫ ɔ ɓɌɐɑɜɒɔɎɌəɔɫ ɐɧɡɌəɔɫ 

Ɏɚ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɪɞɝɫ ɚɍɫɓɌɞɑɗɨəɧ-

ɘɔ. ɂɔɖɗ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɐɗɔɞɝɫ 

ɚɖɚɗɚ ɘɔəɟɞɧ, ɣɞɚ ɫɎɗɫɑɞɝɫ. ȮɑɝɨɘɌ ɓɌɞɜɟɐəɔ-

ɞɑɗɨəɧɘ ɠɌɖɞɚɜɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɛɌɢɔɑəɞɌ 

ɫɎɗɫɑɞɝɫ ɔɘɑəəɚ ɓɌɐɑɜɒɖɌ ɐɧɡɌəɔɫ Ɏɚ Ɏɜɑɘɫ 

ɐɔəɌɘɔɣɑɝɖɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ, ɖɚɞɚɜɚɑ ɐɗɔɞɝɫ 

ɚɖɚɗɚ ɘɔəɟɞɧ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɛɜɚɍɗɑɘɟ ɘɚɒəɚ 

ɜɑɤɔɞɨ ɛɚɎɑɜɡəɚɝɞəɧɘ ɐɧɡɌəɔɑɘ, ɩɠɠɑɖɞɔɎ-

əɚɝɞɨ ɖɚɞɚɜɚɏɚ ɐɚɖɌɓɌəɌ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ S. 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

ȼɔɝ. 1.      ȸȽȶȾ. Ȼɜɔɘɑɜɧ ɔɓɘɑɜɑəɔɕ ɚɍɗɌɝɞɑɕ ɔəɞɑɜɑɝɌ (ROI). 

ROI ɖɚɜɖɚɎɚɏɚ ɝɗɚɫ (a, ɍ) ɔ ɘɚɓɏɚɎɚɏɚ ɝɗɚɫ (Ɏ, ɏ) ɚɛɜɑɐɑɗɫɗɔ Ɏɜɟɣəɟɪ Ɏ ɖɚɜɚəɌɜəɚɕ ɛɜɚɑɖɢɔɔ. 

Fig. 1.   MSCT. Examples of measurements of areas of interest (ROI).  

ROI of the cortical layer (a, b) and the medulla (c, d) were determined manually in the coronary projection.  
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Kandel ɔ ɝɚɌɎɞ. [16].  

ȻɚɝɞɚɍɜɌɍɚɞɖɌ ɔ ɌəɌɗɔɓ ɐɌəəɧɡ. 

ȺɍɜɌɍɚɞɖɌ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɚɝɟɥɑɝɞɎ-

ɗɫɗɌɝɨ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ  Vitrea  ɛɜɔ ɛɚɘɚɥɔ 

ɛɜɚɞɚɖɚɗɌ  4D Single Imput Perfusion, Ɏ ɛɜɚɢɑɝ-

ɝɑ ɖɚɞɚɜɚɏɚ ɔɓɘɑɜɫɑɞɝɫ ɛɗɚɞəɚɝɞɨ Ɏ ɐɎɟɡ ɜɌɓ-

ɗɔɣəɧɡ ROI (Region of interest), Ɏ Ɍɠɠɑɜɑəɞəɚɔ↑ 

Ɍɜɞɑɜɔɔ (ɍɜɪɤəɚɕ Ɍɚɜɞɑ) ɔ ɒɑɗɌɑɘɚɔ↑ ɞɖɌəɔ 

(ɖɚɜɖɚɎɚɕ  ɔ ɘɚɓɏɚɎɚɕ ɝɗɚɕ ɛɚɣɖɔ), ɓɌɞɑɘ ɛɜɚ-

Ɏɚɐɔɞɝɫ ɘɌɞɑɘɌɞɔɣɑɝɖɔɔ↑ ɌəɌɗɔɓ (ɜɔɝ. 1). ɂɑɗɨɪ 

ɐɌəəɧɡ ɐɑɕɝɞɎɔɕ ɫɎɗɫɗɚɝɨ ɛɚɗɟɣɑəɔɑ ɖɜɔɎɚɕ 

ɛɗɚɞəɚɝɞɔ Ɏɜɑɘɑəɔ (TDC). Ƚɗɑɐɟɪɥɔɘ ɤɌɏɚɘ 

ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ɍɧɗɚ ɌɎɞɚɘɌɞɔɣɑɝɖɚɑ Ɏɧ-

ɝɞɜɌɔɎɌəɔɑ ɖɌɜɞ ɛɑɜɠɟɓɔɔ əɌ ɚɝəɚɎɑ TDC ɝ 

ɜɌɝɣɑɞɚɘ ɛɚ ɘɑɞɚɐɟ ɚɐɔəɚɣəɚɕ əɌɖɗɚəəɚɕ ɖɜɔ-

Ɏɚɕ, ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ (ɛɑɜ-

ɠɟɓɔɔ, ȬF-arterial flow), ɜɌɝɝɣɔɞɌəəɌɫ ɖɌɖ ɚɞ-

əɚɤɑəɔɑ ɘɑɒɐɟ ɘɌɖɝɔɘɌɗɨəɧɘ əɌɖɗɚəɚɘ ɖɜɔ-

Ɏɚɕ Ɏɜɑɘɫ/ɛɗɚɞəɚɝɞɨ ɞɖɌəɔ ɔ ɛɔɖɚɘ  ɛɗɚɞəɚɝɞɔ  

Ɏ Ɍɜɞɑɜɔɔ, ɔɘɑɪɥɑɑ ɜɌɓɘɑɜəɚɝɞɨ 

ɘɗ/100ɘɗ/ɘɔə. Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɓəɌɣɑəɔɕ ɚɍɦɑɘɌ 

ɖɜɚɎɚɞɚɖɌ (BV-blood volume), ɔɘɑɪɥɑɏɚ ɜɌɓ-

ɘɑɜəɚɝɞɨ ɘɗ/100ɘɗ ɔ ɚɛɜɑɐɑɗɫɑɘɚɏɚ ɖɌɖ ɖɚɗɔ-

ɣɑɝɞɎɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɞɖɌəɔ, ɜɌɝ-

ɝɣɔɞɧɎɌɗɔ  ɚɞəɚɤɑəɔɑ ɝɞɑɛɑəɔ ɟɝɔɗɑəɔɫ Ɏ ɛɌ-

ɜɑəɡɔɘɑ ɖ ɝɞɑɛɑəɔ ɟɝɔɗɑəɔɫ Ɍɚɜɞɧ, Ɍ ɞɌɖ ɒɑ 

ɔɝɛɚɗɨɓɚɎɌɗɔ ɘɑɞɚɐ ȻɌɞɗɌɖɌ əɌ ɚɝəɚɎɑ ɏɜɌɠɔɖɌ 

ȻɌɞɗɌɖɌ [17-22].   

ȼɑɓɟɗɨɞɌɞɧ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɟɝɛɑɤəɚ Ɏɧɛɚɗəɑəɚ ɟ 

Ɏɝɑɡ 42 ɛɌɢɔɑəɞɚɎ (100%) ɍɑɓ ɖɌɖɔɡ-ɗɔɍɚ ɞɑɡ-

əɔɣɑɝɖɔɡ ɛɜɚɍɗɑɘ ɔɗɔ ɛɚɍɚɣəɧɡ ɜɑɌɖɢɔɕ əɌ 

ɎɎɑɐɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. ȭɧɗɔ ɝɚɛɚ-

ɝɞɌɎɗɑəɧ ɝɜɑɐəɔɑ ɛɌɜɌɘɑɞɜɧ ɖɚɜɖɚɎɚɕ ɔ ɘɚɓ-

ɏɚɎɚɕ ɛɑɜɠɟɓɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɚəɖɜɑɘɑəɞɌɘɔ 

ɜɌɓɗɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɖɌɘəɫɘɔ ɘɚɣɑɞɚɣəɔɖɌ 

(40%) ɝɜɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ ɖɚɜɖɚɎɚɏɚ ɔ ɘɚɓɏɚɎɚ-

ɏɚ ɖɜɚɎɚɞɚɖɌ (AF), ɚɍɦɑɘɌ ɖɜɚɎɔ (BV) ɛɚɣɖɔ ɝ 

ɖɌɘəɫɘɔ ɘɚɣɑɞɚɣəɔɖɌ ɍɧɗɔ ɓəɌɣɔɞɑɗɨəɚ əɔɒɑ, 

ɣɑɘ ɟ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɧɡ ɛɚɣɑɖ. ȾɌɖɔɑ ɒɑ ɐɌə-

əɧɑ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɌɘəɫɘɔ 

ɃȷȽ. Ƚɜɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ  ɚɍɦɑɘɌ ɖɜɚɎɔ (BV) ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɖɌɘəɫɘɔ ɜɌɓɗɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ 

ɍɧɗɔ ɓəɌɣɔɞɑɗɨəɚ əɔɒɑ, ɣɑɘ ɝɜɑɐəɔɑ ɛɚɖɌɓɌɞɑ-

ɗɔ ɛɑɜɠɟɓɔɔ. Ƚɜɑɐəɔɕ ɖɚɜɖɚɎɧɕ ɔ  ɝɜɑɐəɔɕ 

ɘɚɓɏɚɎɚɕ ɖɜɚɎɚɞɚɖ AF Ɏ ɓɐɚɜɚɎɚɕ ɛɚɣɖɑ ɛɜɔ ɐɔ-

ɗɌɞɌɢɔɔ ɃȷȽ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɌɘəɫɘɔ ɘɚɣɑɞɚɣ-

əɔɖɌ ɍɧɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɍɚɗɨɤɑ, ɣɑɘ ɝɜɑɐəɔɑ 

ɛɚɖɌɓɌɞɑɗɔ ɛɑɜɠɟɓɔɔ. 

Ƚɜɑɐəɔɑ ɖɚɜɞɔɖɌɗɨəɧɑ ɔ ɘɚɓɏɚɎɧɑ ɛɑɜɠɟ-

ɓɔɚəəɧɑ ɛɌɜɌɘɑɞɜɧ ɚɍɚɔɡ ɛɚɣɑɖ ɟɖɌɓɌəɧ Ɏ ɞɌɍ-

ɗɔɢɑ 4.  

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɗɌɞɌɢɔɑɕ ɃȷȽ (36%) ɔɘɑ-

ɗɔɝɨ ɝɟɥɑɝɞɎɑəəɧɑ ɜɌɓɗɔɣɔɫ ɛɌɜɌɘɑɞɜɚɎ ɛɑɜ-

ɠɟɓɔɔ Ɏ ɖɚɜɖɚɎɚɘ ɔ ɘɚɓɏɚɎɚɘ ɎɑɥɑɝɞɎɌɡ (ȬF ɔ 

BV) ɘɑɒɐɟ ɚɍɝɞɜɟɖɞɔɎəɚɕ ɔ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ 

ɛɚɣɖɌɘɔ. ȻɚɖɌɓɌɞɑɗɔ ɛɑɜɠɟɓɔɔ(AF ɔ BV) Ɏ ɖɚɜ-

ɖɚɎɚɘ ɔ ɘɚɓɏɚɎɚɘ ɎɑɥɑɝɞɎɑ ɟɘɑəɨɤɌɗɔɝɨ ɝ ɟɎɑ-

ɗɔɣɑəɔɑɘ ɐɔɗɌɞɌɢɔɔ ɃȷȽ. ȮɧɜɌɒɑəəɧɡ ɔɓɘɑ-

əɑəɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɌɘəɫɘɔ ɘɚɣɑɞɚɣəɔɖɌ ɍɑɓ 

ɐɔɗɌɞɌɢɔɔ ɃȷȽ (64%) ɔ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɛɚɣ-

ɖɚɕ əɑ əɌɍɗɪɐɌɗɚɝɨ. ȾɌɖɒɑ ɚɞɘɑɣɌɗɚɝɨ ɛɚɎɧ-

ɤɑəɔɑ ɛɑɜɠɟɓɔɚəəɧɡ ɓəɌɣɑəɔɕ Ɏ ɖɚəɞɜɌɗɌɞɑ-

ȾɌɍɗɔɢɌ ʈ4.  Ƚɜɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ ɛɑɜɠɟɓɔɔ Ɏ ɖɚɜɖɚɎɚɘ ɔ ɘɚɓɏɚɎɚɘ ɝɗɚɑ ɟ ɛɌɢɔɑəɞɚɎ 

ɜɌɓɗɔɣəɧɘɔ ɠɚɜɘɌɘɔ ȸȶȭ. 

 

 

ʈʝʢʦʤʝʥʜʫʝʤʳʝ 

ʟʥʘʯʝʥʠʷ  ʧʝʨ-

ʬʫʟʠʠ 

ʂʦʨʘʣʣʦʚʠʜʥʳʝ 

ʢʘʤʥʠ 

ʂʘʤʥʠ >1 ʩʤ ʂʘʤʥʠ ʤʦʯʝʪʦʯʥʠʢʘ 

 

 

 

 

 

 

 

 

ʙʝʟ  

ʜʠʣʘʪʘʮʠʠ 

ʏʃʉ 

ʩ ʜʠʣʘʪʘʮʠʝʡ 

ʏʃʉ 

ʂʦʥʪʨʦʣʴʥʘʷ ʧʦʯ-

ʢʘ 

(ʩ ʢʘʤʥʝʤ) 

     

ʂʦʨʢʦʚʳʡ  AF 335 Ñ 29 240 Ñ 29 270 Ñ 29 230 Ñ 29 200 Ñ 29 

ʄʦʟʛʦʚʦʡ AF 222 Ñ 24 180 Ñ 24 200 Ñ 29 170 Ñ 29 110 Ñ 29 

ʂʦʨʢʦʚʳʡ BV 47 Ñ 26 33 Ñ 26 35 Ñ 26 30 Ñ 26 20 Ñ 26 

ʄʦʟʛʦʚʦʡ BV 43 Ñ 12 27 Ñ 12 30 Ñ 26 26 Ñ 26 17 Ñ 26 

ʂʦʥʪʨʘʣʘʪʝʨʘʣʴ-

ʥʘʷ ʧʦʯʢʘ 

     

ʂʦʨʢʦʚʳʡ  AF 335 Ñ 29 335 Ñ 29 330 Ñ 29 335 Ñ 29 355 Ñ 29 

ʄʦʟʛʦʚʦʡ AF 222 Ñ 24 220 Ñ 24 215 Ñ 23 220 Ñ 24 240 Ñ 29 

ʂʦʨʢʦʚʳʡ BV 47 Ñ 26 45 Ñ 26 45 Ñ 26 47 Ñ 26 55 Ñ 26 

ʄʦʟʛʦʚʦʡ BV 43 Ñ 12 40 Ñ 12 42 Ñ 12 43 Ñ 12 50 Ñ 12 

AF: ʤʣ/100ʤʣ/ʤʠʥ; BV: ʤʣ/100 ʤʣ; ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ɸF-ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ; BV-ʦʙʲʝʤ ʢʨʦʚʠ. 
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ɜɌɗɨəɚɕ ɛɚɣɖɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɗɌɞɌɢɔɑɕ ɃȷȽ 

(36%).  

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɖɚɜɌɗɗɚɎɔɐəɧɘɔ ɖɌɘəɫɘɔ 

(68%) ɚɞɘɑɣɌɗɚɝɨ ɝəɔɒɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟ-

ɓɔɔ əɌ ɝɞɚɜɚəɑ ɛɚɜɌɒɑəɔɫ, ɛɜɔ ɩɞɚɘ ɔɓɘɑəɑəɔɫ 

ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɖɚəɞɜɌɗɌɞɑɜɌɗɨ-

əɚɕ ɛɚɣɖɑ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ.  

ȻɚɖɌɓɌɞɑɗɔ  ɛɑɜɠɟɓɔɔ  ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɖɌɘəɫɘɔ ɛɚɣɑɖ ɍɧɗɔ ɝəɔɒɑəɧ əɌ ɝɞɚɜɚəɑ ɛɚ-

ɜɌɒɑəɔɫ, ɔɓɘɑəɑəɔɕ ɝɚ ɝɞɚɜɚəɧ ɖɚəɞɜɌɗɌɞɑ-

ɜɌɗɨəɚɕ ɛɚɣɖɔ ɚɞɘɑɣɑəɚ əɑ ɍɧɗɚ. 

Ȼɑɜɠɟɓɔɚəəɧɑ ɖɌɜɞɧ ɛɜɑɐɝɞɌɎɗɑəɧ əɌ 

ɜɔɝɟəɖɌɡ 2-4.  

Ȼɑɜɠɟɓɔɚəəɧɑ ɔɓɘɑɜɑəɔɫ Ɏɝɑɕ ɛɚɣɖɔ ɘɚ-

ɏɟɞ ɍɧɞɨ ɛɚɗɟɣɑəɧ ɝ ɛɚɘɚɥɨɪ 640-ɝɜɑɓɚɎɚɏɚ 

ɖɚɘɛɨɪɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ, Ɍ ɚɢɑəɚɣəɧɑ ɖɚɩɠ-

ɠɔɢɔɑəɞɧ ɛɑɜɠɟɓɔɔ ɔɘɑɪɞ ɛɚɞɑəɢɔɌɗɨəɧɑ 

Ɏɚɓɘɚɒəɚɝɞɔ  ɐɗɫ  ɖɚɗɔɣɑɝɞɎɑəəɚɕ  ɚɢɑəɖɔ  ɛɚ- 

ɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȸȶȭ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȷɟɣɑɎɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ ɔɏɜɌɪɞ 

ɖɗɪɣɑɎɟɪ ɜɚɗɨ Ɏ  ɐɔɌɏəɚɝɞɔɖɑ  ɝɚɝɞɚɫəɔɕ  ɚɜɏɌ- 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.   ȶȾ-ɛɑɜɠɟɓɔɫ ɟ ɛɌɢɔɑəɞɌ ɝ ɖɌɘəɑɘ ɘɚɣɑɞɚɣəɔɖɌ ɔ ɐɔɗɌɞɌɢɔɑɕ ɃȷȽ ɝɛɜɌɎɌ, ɠɜɚəɞɌɗɨəɌɫ 

ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɎɧɜɌɒɑəəɚɑ ɝəɔɒɑəɔɑ ȬF Ɏ ɖɚɜɖɚɎɚɘ ɔ ɘɚɓɏɚɎɚɘ ɝɗɚɑ ɛɜɌɎɚɕ ɛɚɣɖɔ, ɚɞɘɑɣɌɑɞɝɫ ɛɚɎɧɤɑəɔɑ 

AF Ɏ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɛɚɣɖɑ. 

Fig. 2.   CT-perfusion in a patient with ureteral stone and dilation of CLS on the right, frontal reconstru c tion.  

A pronounced decrease in AF in the cortical and medulla of the right kidney is determined, an increase in AF in 

the contralateral kidney is noted.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȶȾ-ɛɑɜɠɟɓɔɫ ɟ ɛɌɢɔɑəɞɌ ɝ ɖɌɘəɫɘɔ ɃȷȽ, ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȺɞɘɑɣɌɑɞɝɫ ɝəɔɒɑəɔɑ ȬF Ɏ ɖɚɜɖɚɎɚɘ ɔ ɘɚɓɏɚɎɚɘ ɝɗɚɑ ɗɑɎɚɕ ɛɚɣɖɔ. Ƚəɔɒɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ Ɏ ɛɜɌ-

Ɏɚɕ ɛɚɣɖɑ ɚɞɘɑɣɑəɚ əɑ ɍɧɗɚ. 

Fig. 3.    CT-perfusion in a patient with CLS stones, frontal reconstruction.  

There is a decrease in AF in the cortical and brain layer of the left kidney. A decrease in perfusion in the right ki d-

ney was not observed.  
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əɚɎ ɓɌɍɜɪɤɔəəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ [37]. ȶȾ-

ɛɑɜɠɟɓɔɫ ð əɚɎɌɫ, əɑɔəɎɌɓɔɎəɌɫ ɞɑɡəɚɗɚɏɔɫ, 

ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɑɞ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɢɑəɔɎɌɞɨ 

ɔɓɘɑəɑəɔɫ ɝɖɚɜɚɝɞɔ ɛɚɣɑɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ, Ɍ 

ɞɌɖɒɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɛɚɣɑɖ [23-

24]. ȶȾ-ɛɑɜɠɟɓɔɫ ɍɌɓɔɜɟɑɞɝɫ əɌ Ɏɜɑɘɑəəɧɡ ɔɓ-

ɘɑəɑəɔɫɡ Ɏ ɞɖɌəɔ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɕɚɐɝɚɐɑɜɒɌ-

ɥɔɡ ɖɚəɞɜɌɝɞəɧɡ ɎɑɥɑɝɞɎ (ȶȮ). ȼɌɝɣɑɞ ȶȾ-

ɛɑɜɠɟɓɔɔ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ ɐɌəəɧɡ ɚ ɞɚɘ, ɣɞɚ 

ɟɝɔɗɑəɔɑ ɗɔəɑɕəɚ ɛɜɚɛɚɜɢɔɚəɌɗɨəɚ ɖɚəɢɑəɞɜɌ-

ɢɔɔ ɖɚəɞɜɌɝɞɌ Ɏ ɞɖɌəɔ. ɉɞɚ ɗɔəɑɕəɚɑ ɎɓɌɔɘɚ-

ɚɞəɚɤɑəɔɑ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɛɜɑɔɘɟɥɑɝɞɎɚɘ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɑɜɑɐ ɐɜɟɏɔɘɔ ɘɚ-

ɐɌɗɨəɚɝɞɫɘɔ. Ȼɜɑɐɧɐɟɥɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɚɖɌ-

ɓɌɗɔ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȶȾ-ɛɑɜɠɟɓɔɔ ɖɌɖ ɘɑɞɚɐɌ 

ɐɗɫ ɚɢɑəɖɔ ɠɟəɖɢɔɔ ɛɚɣɑɖ [25-29].  

Ȯ ɛɜɚɎɑɐɑəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɘɑɞɚɐ ȶȾ-

ɛɑɜɠɟɓɔɔ  ɟɝɛɑɤəɚ ɛɜɔɘɑəɫɗɝɫ ɐɗɫ ɚɢɑəɖɔ ɏɑ-

ɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɛɌɜɑəɡɔɘɧ ɛɚɣɑɖ ɝ 

ɜɌɓɗɔɣəɧɘɔ ɠɚɜɘɌɘɔ ȸȶȭ.  ȻɚɖɌɓɌɞɑɗɔ ɛɑɜ-

ɠɟɓɔɔ, ɛɚɗɟɣɑəəɧɑ Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚ-

ɐɑ, ɫɎɗɫɪɞɝɫ ɚɐəɔɘɔ ɔɓ əɑɓɌɎɔɝɔɘɧɡ ɠɌɖɞɚ-

ɜɚɎ, Ɏɗɔɫɪɥɔɡ əɌ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɠɟəɖɢɔɔ ɛɚ-

ɣɑɖ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɠɚɜɘɌɘɔ ȸȶȭ. 

ȶɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɛɌɜɌɘɑɞɜɚɎ ɛɑɜɠɟɓɔɔ 

ɛɚɣɑɖ ɘɚɒɑɞ ɛɚɘɚɣɨ ɟɜɚɗɚɏɌɘ  ɚɞɝɗɑɒɔɎɌɞɨ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ ɔ Ɏɗɔɫɞɨ əɌ Ɏɧɍɚɜ ɘɑ-

ɞɚɐɌ ɗɑɣɑəɔɫ. Ȼɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟɏɔɘɔ ɘɑɞɚɐɌ-

ɘɔ ɎɔɓɟɌɗɔɓɌɢɔɔ, ȶȾ-ɛɑɜɠɟɓɔɫ ð ɩɞɚ ɍɧɝɞɜɧɕ ɔ 

ɍɑɓɚɛɌɝəɧɕ ɘɑɞɚɐ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɚɓɎɚɗɫɪɥɔɕ 

ɚɢɑəɔɎɌɞɨ əɑ ɞɚɗɨɖɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ, əɚ ɔ 

ɠɟəɖɢɔɚəɌɗɨəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɚɣɑɖ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɐɑɘɚəɝɞɜɔ-

ɜɚɎɌɗɔ ɝəɔɒɑəɔɑ ɛɑɜɠɟɓɔɚəəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɖɌɘəɫɘɔ ɘɚɣɑɞɚɣəɔɖɌ, ɣɞɚ ɝɎɔɐɑ-

ɞɑɗɨɝɞɎɟɑɞ ɚɍ ɌəɚɘɌɗɨəɚɕ əɔɓɖɚɕ ɛɑɜɠɟɓɔɔ Ɏ 

ɖɚɜɖɚɎɚɘ ɔ ɘɚɓɏɚɎɚɘ ɝɗɚɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɌɗɔ-

ɛɔɑɗɚɩɖɞɌɓɔɑɕ ɛɜɔ ɚɐəɚɝɞɚɜɚəəɑɕ ɚɍɝɞɜɟɖɢɔɑɕ 

ɘɚɣɑɞɚɣəɔɖɌ. ȾɌɖɒɑ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏɗɔɫəɔɑ əɌ 

ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ ɛɚɣɑɣəɚɕ ɛɌɜɑə-

ɡɔɘɧ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɚɜɌɗɗɚɎɔɐəɧɘɔ ɖɌɘəɫɘɔ, 

Ɍ ɞɌɖɒɑ ɝ ɖɌɘəɫɘɔ >1 ɝɘ. Ȱɗɔɞɑɗɨəɚɑ ɝɟɥɑ-

ɝɞɎɚɎɌəɔɑ ɚɍɝɞɜɟɖɢɔɔ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ Ɏɧɝɚ-

ɖɔɘ ɜɔɝɖɌɘ ɏɗɚɘɑɜɟɗɫɜəɚɏɚ ɝɖɗɑɜɚɓɌ, ɟɘɑəɨɤɑ-

əɔɪ ɛɚɣɑɣəɧɡ ɖɗɟɍɚɣɖɚɎ ɔ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɘɟ 

ɠɔɍɜɚɓɟ [30-33]. ȶɜɚɘɑ ɞɚɏɚ, ɘəɚɏɔɑ ɔɝɝɗɑɐɚɎɌ-

əɔɫ əɌ ɒɔɎɚɞəɧɡ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɟɝɔɗɑəɔɑ ɜɑ-

əɔə-ɌəɏɔɚɞɑəɓɔəɚɎɚɕ ɝɔɝɞɑɘɧ (RAS) ɔ əɑɐɚɝɞɌ-

ɞɚɣəɧɕ ɝɔəɞɑɓ ɚɖɝɔɐɌ ɌɓɚɞɌ ɛɜɔɎɑɗɔ ɖ ɎɌɓɚɖɚ-

əɝɞɜɔɖɢɔɔ Ɏ ɓɌɞɜɟɐəɑəəɚɕ ɛɚɣɖɑ, ɣɞɚ ɛɜɔɎɑɗɚ ɖ 

ɝəɔɒɑəɔɪ ɛɚɣɑɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ [34]. 

Ȯ ɖɚɜɖɚɎɚɘ ɔ ɘɚɓɏɚɎɚɘ ɎɑɥɑɝɞɎɌɡ ɝɜɑɐəɑɑ 

ɓəɌɣɑəɔɑ ȬF ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɧɡ ɛɚɣɑɖ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɐɔɗɌɞɌɢɔɑɕ ɃȷȽ ɍɧɗɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɍɚɗɨɤɑ, ɣɑɘ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɛɚɣɖɑ ɛɌɢɔɑə-

ɞɚɎ ɔɓ ɐɜɟɏɔɡ ɏɜɟɛɛ. ȺɐəɌɖɚ, ɛɜɔ ɝɜɌɎəɑəɔɔ 

ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɖɚəɞɜɌɗɌɞɑ-

ɜɌɗɨəɧɡ ɛɚɣɑɖ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɌɘəɫɘɔ ɛɚɣɑɖ 

ɍɑɓ ɜɌɝɤɔɜɑəɔɫ ɃȷȽ əɑ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɝɟɥɑ-

ɝɞɎɑəəɚɕ ɜɌɓəɔɢɧ. ȬəɌɗɚɏɔɣəɧɡ ɔɓɘɑəɑəɔɕ əɑ 

ɛɜɚɔɓɚɤɗɚ ɔ Ɏ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɛɚɣɖɑ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɖɌɘəɫɘɔ ɃȷȽ. ȬəɌɗɚɏɔɣəɚ, Lerman et 

al. ɝɚɚɍɥɔɗɔ, ɣɞɚ ȬF ɟɎɑɗɔɣɔɗɝɫ Ɏ ɖɚəɞɜɌɗɌɞɑ-

ɜɌɗɨəɚɕ ɛɚɣɖɑ ɛɚɝɗɑ ɘɑɝɫɢɌ ɏɔɛɑɜɞɚəɔɔ, ɝɚ-

ɓɐɌəəɚɕ ɚɐəɚɝɞɚɜɚəəɔɘ ɝɞɑəɚɓɚɘ ɛɚɣɑɣəɚɕ Ɍɜ-

ɞɑɜɔɔ ɟ ɝɎɔəɑɕ [35]. ɉɞɚ ɘɚɒɑɞ ɍɧɞɨ ɚɍɦɫɝəɑəɚ 

ɖɚɘɛɑəɝɌɞɚɜəɧɘ ɟɎɑɗɔɣɑəɔɑɘ ȬF Ɏ ɖɚəɞɜɌɗɌɞɑ-

ɜɌɗɨəɚɕ ɛɚɣɖɑ ɔɓ-ɓɌ ɞɫɒɑɗɧɡ əɌɜɟɤɑəɔɕ ɏɑɘɚ-

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.  ȶȾ-ɛɑɜɠɟɓɔɫ ɟ ɛɌɢɔɑəɞɌ ɝ ɖɚɜɌɗɗɚɎɔɐəɧɘ ɖɌɘəɑɘ ɗɑɎɚɕ ɛɚɣɖɔ, ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚə-

ɝɞɜɟɖɢɔɫ. 

ȺɞɘɑɣɌɑɞɝɫ ɝəɔɒɑəɔɑ AF Ɏ ɖɚɜɖɚɎɚɘ ɔ ɘɚɓɏɚɎɚɘ ɝɗɚɑ ɗɑɎɚɕ ɛɚɣɖɔ. Ƚəɔɒɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ Ɏ ɗɑɎɚɕ 

ɛɚɣɖɑ ɚɞɘɑɣɑəɚ əɑ ɍɧɗɚ.  

Fig. 4.    CT-perfusion in a patient with a coral stone of the left kidney, frontal reconstruction.  

There is a de crease in AF in the cortical and medulla of the left kidney. A decrease in perfusion in the left kidney 

was noted.  






























































































































































































































































































































































