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Ȱɚɜɚɏɔɑ ɐɜɟɓɨɫ, ɖɚɗɗɑɏɔ! 

 

ȻɚɓɐɜɌɎɗɫɪ ɎɌɝ ɝ ɝɑɐɨɘɧɘ ɏɚɐɚɘ əɌɤɑɕ ɝ ɎɌɘɔ ɝɚɎɘɑɝɞəɚɕ 

ɜɌɍɚɞɧ!  

ȶɌɖ Ɏɧ ɓəɌɑɞɑ, ɝ ɐɑɖɌɍɜɫ 2016 ɏɚɐɌ ȼɚɝɝɔɕɝɖɔɕ ɩɗɑɖɞɜɚəəɧɕ 

ɒɟɜəɌɗ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏɚɤɑɗ Ɏ ɔəɐɑɖɝ ɍɔɍɗɔɚɏɜɌɠɔɣɑɝɖɚɕ ɔ 

ɜɑɠɑɜɌɞɔɎəɚɕ ɍɌɓɧ ɐɌəəɧɡ Scopus (ɔɓɐɌɞɑɗɨɝɖɌɫ ɖɚɜɛɚɜɌɢɔɫ 

Elsevier). ɉɞɚ ɖɜɟɛəɑɕɤɌɫ Ɏ ɘɔɜɑ ɟəɔɎɑɜɝɌɗɨəɌɫ ɜɑɠɑɜɌɞɔɎəɌɫ ɍɌɓɌ 

ɐɌəəɧɡ ɝ Ɏɚɓɘɚɒəɚɝɞɫɘɔ ɚɞɝɗɑɒɔɎɌəɔɫ əɌɟɣəɚɕ ɢɔɞɔɜɟɑɘɚɝɞɔ 

ɛɟɍɗɔɖɌɢɔɕ. ȴ ɫ ɜɌɐ ɝɚɚɍɥɔɞɨ ɎɌɘ, ɣɞɚ ɛɜɚɤɗɧɕ əɚɘɑɜ ɟɒɑ ɛɜɑɐ-

ɝɞɌɎɗɑə ɐɗɫ ɤɔɜɚɖɚɏɚ ɐɚɝɞɟɛɌ Ɏ ɍɌɓɑ Scopus! 

ȻɑɜɎɧɕ əɚɘɑɜ 2017 ɏɚɐɌ ɝɚɐɑɜɒɔɞ əɑɝɖɚɗɨɖɚ ɎɌɒəɧɡ ɗɑɖ-

ɢɔɕ, ɝɑɘɨ ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɑɕ ɛɚ ɜɌɓɗɔɣəɧɘ əɌɛɜɌɎɗɑəɔɫɘ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɔəɞɑɜɑɝəɧɑ ɝɗɟɣɌɔ ɔɓ ɛɜɌɖɞɔɖɔ, Ɍ ɞɌɖɒɑ əɌɟɣəɧɑ 

ɚɍɚɓɜɑəɔɫ. 

Ⱥɝɚɍɚ ɡɚɣɟ ȮɌɘ ɛɜɑɐɝɞɌɎɔɞɨ ɗɑɖɢɔɪ ɛɜɚɠɑɝɝɚɜɌ ɖɌɠɑɐɜɧ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɞɑɜɌɛɔɔ ȽɑɣɑəɚɎɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌ, ɛɜɚ-

ɠɑɝɝɚɜɌ Ⱦɑɜɟɡɔɞɚ ȸɚɣɔɓɟɖɔ (Teruhito Mochizuki), ɛɚɝɎɫɥɑəəɟɪ 

ɛɜɔɘɑəɑəɔɪ ɝɚɎɜɑɘɑəəɧɡ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ Ɏ ɖɌɜɐɔɚɗɚɏɔɔ 

ð Cardiac Imaging in çCADè (ȽT, MR, NM). Ȼɜɚɠɑɝɝɚɜ Ⱦ. ȸɚɣɔɓɟɖɔ ɫɎ-

ɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɘɔɜɚɎɧɡ ɗɔɐɑɜɚɎ Ɏ ɚɍɗɌɝɞɔ ɝɚɎɜɑɘɑəəɚɕ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɕ ɖɌɜɐɔɚɗɚɏɔɔ. 

ȹɌɐɑɪɝɨ, ɣɞɚ Ɏ ɩɞɚɘ Ɏɧɛɟɝɖɑ ɒɟɜəɌɗɌ ɖɌɒɐɧɕ əɌɕɐɑɞ ɐɗɫ 

ɝɑɍɫ ɛɚɗɑɓəɧɑ ɐɗɫ ɛɜɌɖɞɔɣɑɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ɘɌɞɑɜɔɌɗɧ. 

  

 

Ƚ ɟɎɌɒɑəɔɑɘ, 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȼȱȹȾȯȱȹȺȷȺȯȴɃȱȽȶȴȱ ȻȼȺɋȮȷȱȹȴɋ ȮȼȺȲȰȱȹȹɇɁ ȰȱɀȺȼȸȬɂȴȵ  

ȷȴɂȱȮȺȯȺ ȺȾȰȱȷȬ ɃȱȼȱȻȬ  
 

ȬɜɒɌəɢɑɎ Ȭ.Ȼ. 
 

ɜɚɒɐɑəəɧɑ ɐɑɠɚɜɘɌɢɔɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɘɚɒəɚ ɛɚɐɜɌɓɐɑɗɔɞɨ əɌ 3 

ɚɝəɚɎəɧɡ ɞɔɛɌ: ɜɌɝɥɑɗɔəɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ əɬɍɌ, 

ɔɓɚɗɔɜɚɎɌəəɧɑ ɔɗɔ ɝɚɣɑɞɌəəɧɑ ɐɑɠɚɜɘɌɢɔɔ ɣɑɗɪɝɞɑɕ, ɐɑɠɚɜɘɌɢɔɔ ɗɔɢɑɎɚɏɚ 

ɔ ɘɚɓɏɚɎɚɏɚ ɚɞɐɑɗɚɎ ɣɑɜɑɛɌ.  

Ⱥɐəɚ- ɔ ɐɎɟɝɞɚɜɚəəɔɑ ɜɌɝɥɑɗɔəɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ 

əɬɍɌ ɝɚɛɜɚɎɚɒɐɌɪɞɝɫ ɐɑɠɚɜɘɌɢɔɑɕ ɛɑɜɑɏɚɜɚɐɖɔ ɔ ɛɚɗɚɝɞɔ əɚɝɌ, ɝɖɟɣɑəəɚɝɞɨɪ ɓɟɍɚɎ, 

əɌɜɟɤɑəɔɑɘ ɛɜɔɖɟɝɌ, əɑɐɚɜɌɓɎɔɞɔɑɘ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɖɚɘɛɑəɝɌɞɚɜəɧɘ ɔɓɘɑəɑəɔɑɘ 

ɐɗɔəɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ.  

ȮɚɓəɔɖəɚɎɑəɔɑ ɍɚɗɨɤɔəɝɞɎɌ ɐɑɠɚɜɘɌɢɔɕ ɣɑɗɪɝɞɑɕ ɝɎɫɓɌəɚ ɝ ɛɜɑɒɐɑɎɜɑɘɑəəɧɘ 

ɛɜɑɖɜɌɥɑəɔɑɘ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ɝɠɑəɚɩɞɘɚɔɐɌɗɨəɚɏɚ ɔ ɝɠɑəɚɚɖɢɔɛɔɞɌɗɨəɚɏɚ ɝɔə-

ɡɚəɐɜɚɓɚɎ ɔ ɗɔɢɑɎɧɡ ɤɎɚɎ. ȽɚɣɑɞɌəəɧɑ ɐɑɠɚɜɘɌɢɔɔ ɣɑɗɪɝɞɑɕ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɘəɚ-

ɏɚɚɍɜɌɓɔɑɘ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ, ɔɘ əɑɜɑɐɖɚ ɝɚɛɟɞɝɞɎɟɪɞ ɐɑɠɚɜɘɌɢɔɔ ɐɜɟ-

ɏɔɡ ɚɞɐɑɗɚɎ ɣɑɜɑɛɌ.  

ȰɑɠɚɜɘɌɢɔɔ ɗɔɢɑɎɚɏɚ ɔ ɘɚɓɏɚɎɚɏɚ ɣɑɜɑɛɌ ɫɎɗɫɪɞɝɫ ɝɗɚɒəɚɕ ɛɌɞɚɗɚɏɔɑɕ, ɚɍɟ-

ɝɗɚɎɗɑəəɚɕ ɛɚɜɚɖɚɘ ɠɚɜɘɔɜɚɎɌəɔɫ ɗɔɢɑɎɧɡ ɔ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɧɡ ɤɎɚɎ, ɝɔəɡɚəɐɜɚɓɚɎ 

ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ. ɉɞɔ ɐɑɠɚɜɘɌɢɔɔ, ɖɌɖ ɛɜɌɎɔɗɚ, ɝɚɣɑɞɌɪɞɝɫ ɝ ɔɓɘɑəɑəɔɫɘɔ ɐɜɟɏɔɡ 

ɚɞɐɑɗɚɎ ɝɖɑɗɑɞɌ ɔ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ. 

ȳɌɐɌɣɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɝɞɚɫɞ əɑ ɞɚɗɨɖɚ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɚ-

ɜɚɖɚɎ ɠɚɜɘɔɜɚɎɌəɔɫ ɣɑɜɑɛɌ, əɚ ɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɛɜɔɣɔə ɔɡ ɎɚɓəɔɖəɚɎɑəɔɫ ɔ Ɏɚɓɘɚɒ-

əɚɝɞɔ ɐɌɗɨəɑɕɤɑɏɚ ɜɌɓɎɔɞɔɫ ɠɟəɖɢɔɚəɌɗɨəɧɡ əɌɜɟɤɑəɔɕ.   

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: Ɏɜɚɒɐɑəəɧɑ ɐɑɠɚɜɘɌɢɔɔ, ɜɌɝɥɑɗɔəɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ 

ɔ əɬɍɌ, Ɏɑɜɡəɫɫ ɔ əɔɒəɫɫ ɣɑɗɪɝɞɔ, ɗɔɢɑɎɧɑ ɖɚɝɞɔ, ɣɑɜɑɛ, ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ. 
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X-RAY SIGNS OF FACIAL SKULL CONGENITAL DEFORMITIES  

  

Arzhantsev A.P.  
 

ongenital d eformities of the maxillofacial region can be divided into 3 main types: 

clefts of the alveolar process of the upper jaw and palate, isolated or co mbined 

deformation of the jaws, deformation of the facial and brain skull.  

 Single and bilateral cleft of the  alveolar process of the upper jaw and pa late are 

accompanied by deformation of the septum and the nasal cavity, crowding of 

teeth, malocclusion, hypoplasia of the maxilla, a compensatory change in the length of the 

lower jaw.  

The occurrence of the most ja ws deformities associated with premature cessation of 

operation of sphenoethmoidal and sphenooccipital synchondroses and facial sutures. The 

combined deformation of the jaws are characterized by a variety of radiological manifest a-

tions, they are often acco mpanied by deformation of the other divisions of the skull.  

Deformation of the facial and brain skull is a complex pathology caused by a defect 
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of formation of the facial and cranial sutures, synchondroses of the skull base. These d e-

formations, as a rule,  are combined with changes in other parts of the skeleton and internal 

organs.  

Tasks of x -ray examinations consist not only in the diagnosis of defects of formation 

of the skull, but also in determination of their causes and possibilities for further devel op-

ment of functional disorders.  

   

Keywords: congenital deformities, cleft of alveolar process, upper and lower jaw, fac i-

al bones, skull, x -ray examination.  
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ɌɓɎɔɞɔɑ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ ɎɓɌɔɘɚɝɎɫɓɌəɚ 

ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɘɚɓɏɚɎɚɏɚ ɚɞɐɑɗɌ ɣɑ-

ɜɑɛɌ, ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɛɚɓɎɚəɚɣəɚɏɚ 

ɝɞɚɗɍɌ, ɚɜɏɌəɚɎ ɒɑɎɌəɔɫ, ɐɧɡɌəɔɫ, ɏɗɚɞɌəɔɫ, 

ɜɑɣɔ, ɓɜɑəɔɫ. ȭɚɗɨɤɔəɝɞɎɚ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ 

ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ ɓɌɖɗɌɐɧɎɌɑɞɝɫ Ɏɚ Ɏəɟɞ-

ɜɔɟɞɜɚɍəɚɘ ɛɑɜɔɚɐɑ, ɘəɚɏɔɑ ɔɓ əɔɡ ɫɎɗɫɪɞɝɫ 

əɌɝɗɑɐɝɞɎɑəəɧɘɔ. ɃɌɝɞɨ ɛɚɜɚɖɚɎ ɚɍɟɝɗɚɎɗɑəɌ  

ɏɚɜɘɚəɌɗɨəɧɘɔ əɌɜɟɤɑəɔɫɘɔ ɟ ɒɑəɥɔə Ɏ ɐɚ-

ɜɚɐɚɎɚɘ ɛɑɜɔɚɐɑ ɔɗɔ ɟ ɝɌɘɔɡ əɚɝɔɞɑɗɑɕ ɛɚɜɚɖɌ, 

Ɍ ɞɌɖɒɑ əɑɍɗɌɏɚɛɜɔɫɞəɧɘɔ ɩɖɚɗɚɏɔɣɑɝɖɔɘɔ 

ɟɝɗɚɎɔɫɘɔ ɒɔɓəɔ.  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɍɟɐɟɣɔ 

ɎɌɒəɚɕ ɝɚɝɞɌɎɗɫɪɥɑɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɛɜɚ-

ɢɑɝɝɌ, ɛɚɓɎɚɗɫɑɞ ɜɌɝɛɚɓəɌɞɨ ɜɌɓɗɔɣəɧɑ ɠɚɜɘɧ 

Ɏɜɚɒɐɑəəɧɡ ɐɑɠɚɜɘɌɢɔɕ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ əɌ 

ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɠɚɜɘɔɜɚɎɌəɔɫ ɔ ɔɓɟɣɔɞɨ ɛɌɞɚ-

ɏɑəɑɓ ɔɡ ɜɌɓɎɔɞɔɫ. Ƚ ɛɚɘɚɥɨɪ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɡ ɐɌəəɧɡ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɍɦɬɘ ɔ ɡɌɜɌɖɞɑɜ 

ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɓɌ ɛɌɢɔɑəɞɌɘɔ 

ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɗɑɣɑəɔɫ, Ɏ ɍɗɔɒɌɕɤɑɘ ɔ ɚɞ-

ɐɌɗɑəəɚɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɌɡ. 

Ȼɚ  ɡɌɜɌɖɞɑɜɟ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɫɎ-

ɗɑəɔɕ Ɏɜɚɒɐɑəəɧɑ ɐɑɠɚɜɘɌɢɔɔ ɗɔɢɑɎɚɏɚ ɚɞɐɑ-

ɗɌ ɣɑɜɑɛɌ ɘɚɒəɚ ɛɚɐɜɌɓɐɑɗɔɞɨ əɌ 3 ɚɝəɚɎəɧɑ 

ɏɜɟɛɛɧ: 

I.   ȼɌɝɥɑɗɔəɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ əɬɍɌ; 

II.  ȴɓɚɗɔɜɚɎɌəəɧɑ ɔɗɔ ɝɚɣɑɞɌəəɧɑ ɐɑɠɚɜ-

ɘɌɢɔɔ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɑɕ; 

III. ȰɑɠɚɜɘɌɢɔɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌ-

ɝɞɔ, ɝɚɣɑɞɌɪɥɔɑɝɫ ɝ ɛɚɜɚɖɚɘ ɜɌɓɎɔɞɔɫ ɘɚɓɏɚ-

Ɏɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ.  

Ȯɜɚɒɐɑəəɧɑ ɜɌɝɥɑɗɔəɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ 

ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ əɬɍɌ ɝɚɝɞɌɎɗɫɪɞ 

ɚɖɚɗɚ 20% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ ɐɑɠɚɜɘɌɢɔɕ ɣɑɜɑɛɌ 

ɔ ɚɍɟɝɗɚɎɗɑəɧ ɓɌɘɑɐɗɑəɔɑɘ ɛɜɚɢɑɝɝɌ ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɚɏɚ ɝɜɌɝɞɌəɔɫ ɏɟɍ, ɌɗɨɎɑɚɗɫɜəɧɡ ɚɞ-

ɜɚɝɞɖɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ əɬɍɌ əɌ 4 - 9 əɑɐɑ-

ɗɫɡ ɩɘɍɜɔɚəɌɗɨəɚɏɚ ɜɌɓɎɔɞɔɫ. ȮɌɜɔɌəɞɧ ɜɌɝ-

ɥɑɗɔə ɜɌɓɗɔɣəɧ, ɚəɔ ɘɚɏɟɞ ɍɧɞɨ ɚɐəɚɝɞɚɜɚə-

əɔɘɔ, ɐɎɟɝɞɚɜɚəəɔɘɔ ɔ ɝɜɑɐɔəəɧɘɔ, ɝɖɎɚɓəɧ-

ɘɔ, ɛɜɚɡɚɐɫɥɔɘɔ ɣɑɜɑɓ Ɏɑɜɡəɪɪ ɏɟɍɟ, ɌɗɨɎɑɚ-

ɗɫɜəɧɕ ɚɞɜɚɝɞɚɖ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɞɎɬɜɐɚɑ ɔ 

ɘɫɏɖɚɑ əɬɍɚ, ɗɔɍɚ əɑɝɖɎɚɓəɧɘɔ, ɗɚɖɌɗɔɓɟɪɥɔ-

ɘɔɝɫ Ɏ ɛɜɑɐɑɗɌɡ əɑ Ɏɝɑɡ ɛɑɜɑɣɔɝɗɑəəɧɡ ɌəɌɞɚ-

ɘɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ. ȹɑɝɖɎɚɓəɧɑ ɜɌɝɥɑɗɔəɧ 

ɛɚɐɜɌɓɐɑɗɫɪɞɝɫ əɌ ɛɚɗəɚɝɞɨɪ ɔɗɔ ɣɌɝɞɔɣəɚ ɛɚ-

ɎɜɑɒɐɌɪɥɔɑ ɌəɌɞɚɘɔɣɑɝɖɚɑ ɚɍɜɌɓɚɎɌəɔɑ. ȸɚ-

ɏɟɞ ɎɚɓəɔɖɌɞɨ ɞɌɖɒɑ ɔɓɚɗɔɜɚɎɌəəɧɑ ɜɌɝɥɑɗɔəɧ 

ɏɟɍɧ, əɬɍɌ ɔɗɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ.  

Ȼɜɔ ɚɐəɚɝɞɚɜɚəəɑɕ ɜɌɝɥɑɗɔəɑ ɌɗɨɎɑɚɗɫɜ-

əɚɏɚ ɚɞɜɚɝɞɖɌ ɔ əɬɍɌ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚɝɞəɚɏɚ ɝɜɌɝɞɌəɔɫ ɔ ɐɑɠɑɖɞ ɌɗɨɎɑɚɗɫɜ-

əɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɗɚɖɌɗɔɓɟɪɥɔɕ-

ɝɫ, ɖɌɖ ɛɜɌɎɔɗɚ, ɘɑɒɐɟ ɢɑəɞɜɌɗɨəɧɘ ɜɑɓɢɚɘ ɔ 

ɖɗɧɖɚɘ (ɜɔɝ. 1 Ɍ, ɍ).  

ȭɚɖɚɎɚɕ ɜɑɓɑɢ ɘɚɒɑɞ ɚɞɝɟɞɝɞɎɚɎɌɞɨ, ɗɔɍɚ 

ɍɧɞɨ ɌəɚɘɌɗɨəɚ ɝɠɚɜɘɔɜɚɎɌəəɧɘ ɜɑɞɑəɔɜɚ-

ɎɌəəɧɘ ɔɗɔ ɛɜɚɜɑɓɌɎɤɔɘɝɫ Ɏ əɑɛɜɌɎɔɗɨəɚɘ 

ɛɚɗɚɒɑəɔɔ. ȹɌ ɝɞɚɜɚəɑ ɜɌɝɥɑɗɔəɧ ɎɚɓəɔɖɌɑɞ 

ɔɝɖɜɔɎɗɑəɔɑ ɛɑɜɑɏɚɜɚɐɖɔ əɚɝɌ, ɐɑɠɚɜɘɌɢɔɫ ɔ 

ɟɎɑɗɔɣɑəɔɑ Ɏ ɜɌɓɘɑɜɌɡ ɛɚɗɚɝɞɔ əɚɝɌ, ɚɞɝɟɞɝɞɎɔɑ 

ɑɬ ɐəɌ (ɜɔɝ. 2 Ɍ, ɍ), ɝɖɟɣɑəəɚɝɞɨ əɑɛɜɚɜɑɓɌɎ-

ɤɔɡɝɫ ɔ ɛɜɚɜɑɓɌɎɤɔɡɝɫ ɓɟɍɚɎ, ɘɚɒɑɞ əɌɍɗɪ-

ɐɌɞɨɝɫ əɑɛɜɌɎɔɗɨəɌɫ ɖɚəɠɔɏɟɜɌɢɔɫ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɛɌɓɟɡɔ.  

Ƚɜɑɐɔəəɧɑ ɜɌɝɥɑɗɔəɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞ-

ɜɚɝɞɖɌ ɔ əɬɍɌ ɎɚɓəɔɖɌɪɞ ɜɑɒɑ, ɎɧɓɧɎɌɫ ɐɑ-

ɠɚɜɘɌɢɔɪ əɚɝɚɎɚɕ ɛɚɗɚɝɞɔ ɔ ɛɑɜɑɏɚɜɚɐɖɔ (ɜɔɝ. 

3). 

Ȼɜɔ ɐɎɟɝɞɚɜɚəəɔɡ ɜɌɝɥɑɗɔəɌɡ ɌɗɨɎɑɚɗɫɜ-

əɚɏɚ ɚɞɜɚɝɞɖɌ ɜɑɓɢɚɎɌɫ (ɘɑɒɣɑɗɪɝɞəɌɫ) ɖɚɝɞɨ 

ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɖɌɖ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɑ ɌəɌɞɚɘɔ-

ɣɑɝɖɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɝɘɑɥɌɑɞɝɫ Ɏɛɑɜɑɐ ɔ ɔəɚɏɐɌ 

ɜɌɓɎɚɜɌɣɔɎɌɑɞɝɫ Ɏɚɖɜɟɏ ɝɎɚɑɕ ɚɝɔ (ɜɔɝ. 4 Ɍ, ɍ).  

ȹɑɐɚɜɌɓɎɔɞɔɑ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ əɑɛɜɌ-

Ɏɔɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɫɓɧɖɌ ɝɞɌəɚɎɫɞɝɫ ɛɜɔɣɔəɚɕ 

ɎɚɓəɔɖəɚɎɑəɔɫ ɘɑɓɔɌɗɨəɚɏɚ ɛɜɔɖɟɝɌ ɎɝɗɑɐɝɞɎɔɑ 

əɔɒəɑɕ ɛɜɚ- ɔ (ɔɗɔ) ɘɌɖɜɚɏəɌɞɔɔ (ɜɔɝ. 5 Ɍ). ȼɑ-

ɒɑ   ɠɚɜɘɔɜɟɑɞɝɫ   ɚɞɖɜɧɞɧɕ   ɔɗɔ  ɐɔɝɞɌɗɨəɧɕ  
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ȼɔɝ. 1 a (Fig. 1 a)  

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ.1.    Ɍ ð ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ɍ ð ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ. 

ȷɑɎɚɝɞɚɜɚəəɫɫ ɜɌɝɥɑɗɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ əɬɍɌ. ȰɑɠɚɜɘɌɢɔɫ əɚɝɚɎɚɕ ɛɚɗɚɝɞɔ. 

Ƚɖɟɣɑəəɚɝɞɨ Ɏɑɜɡəɔɡ ɓɟɍɚɎ. ȼɑɞɜɚɛɚɓɔɢɔɫ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. Ȼɜɫɘɚɕ ɛɜɔɖɟɝ. ȽɟɒɑəɌ ɐɔɌɠɜɌɏɘɌ ɞɟɜɑɢɖɚɏɚ 

ɝɑɐɗɌ. 

Fig. 1.     a - Orthopantomogram.  

b ð Teleroentgenogram of the skull, lateral projection.  

Left -sided cleft alveolar process of the maxilla and palate. Deformation of the nasal cavity. Crowding of the upper 

teeth. Retroposition  of the upper jaw. Pincer bite. Narrowed diaphragm of the Turkish saddle.  

 

ȼɔɝ. 2 a (Fig. 2 a)  

 

ȼɔɝ. 2 ɍ (Fig. 2 b ). 

ȼɔɝ.2.  ȶɚəɟɝəɚ-ɗɟɣɑɎɧɑ ɖɚɘɛɨɪɞɑɜəɧɑ ɞɚɘɚɏɜɌɘɘɧ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ Ɏ ɛɜɫɘɚɕ (Ɍ) ɔ ɌɖɝɔɌɗɨəɚɕ 

(ɍ) ɛɜɚɑɖɢɔɫɡ. 

ȻɜɌɎɚɝɞɚɜɚəəɫɫ ɜɌɝɥɑɗɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ əɬɍɌ. Ȱɑɠɑɖɞ ɐəɌ əɚɝɌ ɔ ɞɎɑɜɐɚɏɚ 

əɬɍɌ ɝɛɜɌɎɌ əɌ Ɏɝɬɘ ɛɜɚɞɫɒɑəɔɔ. ȰɑɠɚɜɘɌɢɔɫ əɚɝɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ. 

 

Fig. 2.   Cone -beam computed tomography of the facial bones, plain (a) and axial (b) projections.  
Right -sided cleft alveolar process of the maxilla and palate. The defect of the bottom of the nose and hard palate 

right all along. Deformation of the nasal sep tum.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȽɜɑɐɔəəɌɫ ɜɌɝɥɑɗɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ əɬɍɌ. ȰɑɠɚɜɘɌɢɔɫ ɛɑɜɑɏɚɜɚɐɖɔ 

əɚɝɌ. Ƚɖɟɣɑəəɚɝɞɨ Ɏɑɜɡəɔɡ ɓɟɍɚɎ. 

 

Fig. 3.   Orthopantomogram.  

Median cleft of the alveolar process of the upper jaw 

and pa late. Deformation of the nasal septum. Crow d-

ing of the upper teeth.  
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ȼɔɝ. 4 a (Fig. 4 a)  

 

ȼɔɝ. 4 a (Fig. 4 b). 

ȼɔɝ.4. Ɍ ð ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

 ɍ ð  ȶɚəɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ (ɛɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɫ). 
ȰɎɟɝɞɚɜɚəəɫɫ ɜɌɝɥɑɗɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ əɬɍɌ. ȸɑɒɣɑɗɪɝɞəɌɫ ɖɚɝɞɨ ɜɌɓɎɑɜəɟ-

ɞɌ ɛɚ ɚɝɔ. Ƚɘɑɥɑəɔɑ əɚɝɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ.  

 

Fig. 4. a -  Orthopantomogram . 

b ð Ƚone beam CT, upper jaw  (panoramic reconstruction ).  

Bilateral cleft of the alveolar process of the up per jaw and palate. Maxillary bone deployed along the axis. Di s-

placement of the nasal septum.  

 

ȼɔɝ. 5 a (Fig. 5 a)  

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.   ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɧ ɣɑɜɑɛɌ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ. Ⱦɔɛɧ ɝɚɚɞəɚɤɑəɔɫ ɣɑɗɪɝɞɑɕ ɟ ɛɌɢɔɑəɞɚɎ 

ɝ ɐɎɟɝɞɚɜɚəəɑɕ ɜɌɝɥɑɗɔəɚɕ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ əɬɍɌ: 

 Ɍ ð Ȯɑɜɡəɫɫ ɜɑɞɜɚɘɔɖɜɚɏəɌɞɔɫ, əɔɒəɫɫ ɛɜɚɘɌɖɜɚɏəɌɞɔɫ. ȸɑɓɔɌɗɨəɧɕ ɛɜɔɖɟɝ. Ⱦɟɜɑɢɖɚɑ ɝɑɐɗɚ Ɍɞɔɛɔɣəɚ 

ɝɠɚɜɘɔɜɚɎɌəɚ. 

 ɍ ð Ȯɑɜɡəɫɫ ɘɔɖɜɚɏəɌɞɔɫ, əɔɒəɫɫ ɜɑɞɜɚɏəɌɞɔɫ. ȰɔɝɞɌɗɨəɧɕ ɛɜɔɖɟɝ. 

 

Fig. 5.    Teleroentgenogram s of the skull, lateral projection. Types of relationship of the jaws in patients 

with a bilateral cleft of the alveolar process of the maxilla and palate:  

a ð Top retromicrognatia, lower promakrognatia. Mesial bite. Turkish saddle formed atypical.  

b ð Upp er micrognathia, lower retrognathia. The distal occlusion.  

 

 

ȼɔɝ. 6 (Fig. 6)  

ȼɔɝ. 6.  ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɍɚɖɚɎɚɕ 

ɛɜɚɑɖɢɔɔ. 

ȼɑɞɜɚɛɚɓɔɢɔɫ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ Ɏɘɑɝɞɑ ɝ ɖɚɝɞɫɘɔ ɝɜɑɐ-

əɑɕ ɓɚəɧ ɗɔɢɌ. Ȼɜɚɞɜɟɓɔɫ ɛɑɜɑɐəɔɡ Ɏɑɜɡəɔɡ ɓɟɍɚɎ. 

Ȼɜɫɘɚɕ ɛɜɔɖɟɝ. 

 

Fig. 6.   Teleroentgenogram of the skull, lateral pr o-

jection.  

Retropos ition the upper jaw with the bones of the mi d-

face. Protrusion of front upper teeth. Pincer bite.  
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ɛɜɔɖɟɝ (ɜɔɝ. 5 ɍ). ȹɌ ɟɖɚɜɚɣɑəɔɑ ɍɌɓɔɝɌ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ Ɏɗɔɫɑɞ ɎɚɓəɔɖəɚɎɑəɔɑ ɜɟɍɢɚɎ ɛɚɝɗɑ 

ɟɜɌəɚɛɗɌɝɞɔɖɔ ɔ ɚɞɝɟɞɝɞɎɔɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚ-

ɏɚ ɚɜɞɚɐɚəɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ.  

Ȼɑɜɑɣɔɝɗɑəəɧɑ ɔɓɘɑəɑəɔɫ ɘɚɏɟɞ ɝɚɣɑ-

ɞɌɞɨɝɫ ɝ ɐɔɝɞɌɗɨəɧɘ ɛɚɗɚɒɑəɔɑɘ ɖɚɝɞɑɕ ɝɜɑɐ-

əɑɕ ɓɚəɧ ɗɔɢɌ, əɌɜɟɤɑəɔɑɘ ɠɚɜɘɔɜɚɎɌəɔɫ 

ɘɚɓɏɚɎɚɏɚ ɣɑɜɑɛɌ.  

ȰɑɠɚɜɘɌɢɔɔ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɑɕ 

ɎɝɞɜɑɣɌɪɞɝɫ ɛɜɔɘɑɜəɚ Ɏ 60% ɝɗɟɣɌɑɎ ɝɜɑɐɔ 

Ɏɝɑɡ ɐɑɠɚɜɘɌɢɔɕ ɣɑɜɑɛɌ. ȮɚɓəɔɖɌɪɞ Ɏ ɜɑɓɟɗɨ-

ɞɌɞɑ ɛɜɑɒɐɑɎɜɑɘɑəəɚɏɚ ɛɜɑɖɜɌɥɑəɔɫ ɠɟəɖɢɔ-

ɚəɔɜɚɎɌəɔɫ ɝɠɑəɚɩɞɘɚɔɐɌɗɨəɚɏɚ ɔ ɝɠɑəɚɚɖɢɔ-

ɛɔɞɌɗɨəɚɏɚ ɝɔəɡɚəɐɜɚɓɚɎ ɔ ɗɔɢɑɎɧɡ ɤɎɚɎ, ɖɚ-

ɞɚɜɚɑ Ɏ əɚɜɘɑ ɛɜɚɐɚɗɒɌɑɞɝɫ ɐɚ 18ð20 ɗɑɞ ɟ 

ɒɑəɥɔə ɔ 20ð22 ɗɑɞ ɟ ɘɟɒɣɔə. ȴɓɘɑəɑəɔɫ 

əɌɣɔəɌɪɞ ɎɧɫɎɗɫɞɨɝɫ Ɏ ɛɑɜɔɚɐ ɌɖɞɔɎəɚɏɚ ɜɚɝɞɌ 

ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ ɔ əɌɣɌɗɌ ɛɟɍɑɜɞɌɞəɚɏɚ ɛɑɜɔɚɐɌ.  

Ȼɚɝɖɚɗɨɖɟ ɜɌɓɎɔɞɔɑ ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ 

ɗɔɢɌ ɞɑɝəɚ ɝɎɫɓɌəɚ ɝ ɛɑɜɑɐəɔɘɔ ɚɞɐɑɗɌɘɔ ɚɝ-

əɚɎɌəɔɫ ɣɑɜɑɛɌ, ɛɜɑɒɐɑɎɜɑɘɑəəɚɑ ɝɔəɚɝɞɚɓɔ-

ɜɚɎɌəɔɑ ɝɠɑəɚɩɞɘɚɔɐɌɗɨəɚɏɚ ɝɔəɡɚəɐɜɚɓɌ ɚɍɟ-

ɝɗɚɎɗɔɎɌɑɞ ɛɜɑɖɜɌɥɑəɔɑ ɝɘɑɥɑəɔɫ Ɏɛɑɜɑɐ ɖɚ-

ɝɞɑɕ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ ɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ 

Ɏɘɑɝɞɑ ɝ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɨɪ (ɜɔɝ. 6).  

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɟɖɚɜɚɣɑəɔɑ ɚɝəɚɎɌəɔɫ ɣɑ-

ɜɑɛɌ Ɏɚ Ɏɝɑɡ ɑɏɚ ɚɞɐɑɗɌɡ, ɗɔɍɚ ɛɜɑɔɘɟɥɑɝɞɎɑə-

əɚ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɐəɑɕ ɔɗɔ ɓɌɐəɑɕ ɣɑɜɑɛəɧɡ 

ɫɘɚɖ. ȿ ĳ ɛɌɢɔɑəɞɚɎ əɌɖɗɚə ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ 

ɝɟɥɑɝɞɎɑəəɚ ɟɎɑɗɔɣɔɎɌɑɞɝɫ. ȼɑɞɜɚɛɚɓɔɢɔɫ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɛɜɔɎɚɐɔɞ ɖ ɟɘɑəɨɤɑəɔɪ ɚɍɦ-

ɬɘɌ ɛɚɗɚɝɞɔ ɜɞɌ, ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ ɔɓ-ɓɌ ɐɌɎɗɑ-

əɔɫ ɫɓɧɖɌ ɚɍɧɣəɚ əɌɍɗɪɐɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ Ɏ 

ɜɌɓɘɑɜɑ ɔ (ɔɗɔ) ɝɘɑɥɑəɔɑ Ɏɛɑɜɑɐ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ (ɜɔɝ. 7 Ɍ, ɍ), ɗɔɍɚ ɛɜɚɔɝɡɚɐɔɞ ɐɔɝɞɌɗɨəɚɑ 

ɛɚɗɚɒɑəɔɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɔɘɑɪɥɑɕ ɚɍɧɣəɧɑ 

ɔɗɔ ɔɓɘɑəɑəəɧɑ ɜɌɓɘɑɜɧ (ɜɔɝ. 8 Ɍ, ɍ).  

ȳɌɐəɑɑ ɛɚɗɚɒɑəɔɑ ɔ ɝəɔɒɑəɔɑ Ɏɧɝɚɞɧ ɖɚ-

ɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɞɌɖɒɑ ɝɎɫɓɌəɚ ɝ əɌɜɟ-

ɤɑəɔɑɘ ɜɚɝɞɌ ɡɜɫɥɌ ɛɑɜɑɏɚɜɚɐɖɔ əɚɝɌ. ȹɌɗɔ-

ɣɔɑ ɌɐɑəɚɔɐɚɎ, ɓɌɞɜɟɐəɬəəɚɑ əɚɝɚɎɚɑ ɐɧɡɌəɔɑ, 

ɟɖɚɜɚɣɑəɔɑ ɟɓɐɑɣɑɖ ɏɟɍ ɔ ɫɓɧɖɌ, ɔɓɘɑəɑəɔɑ ɞɚ-

ɣɑɖ ɛɜɔɖɜɑɛɗɑəɔɫ ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ Ɏɗɔɫɪɞ 

əɌ ɠɚɜɘɔɜɚɎɌəɔɑ ɜɌɓɗɔɣəɧɡ ɎɌɜɔɌəɞɚɎ ɐɑ-

ɠɚɜɘɌɢɔɕ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ.  

ȽɚɣɑɞɌəəɧɘ ɐɑɠɚɜɘɌɢɔɫɘ ɣɑɗɪɝɞɑɕ əɑ-

ɜɑɐɖɚ ɝɚɛɟɞɝɞɎɟɑɞ ɛɜɑɒɐɑɎɜɑɘɑəəɚɑ ɝɔəɚ-

ɝɞɚɓɔɜɚɎɌəɔɑ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɧɡ ɤɎɚɎ ɝ ɔɓɘɑ-

əɑəɔɑɘ ɠɚɜɘɧ ɘɚɓɏɚɎɚɏɚ ɣɑɜɑɛɌ ɛɚ ɞɔɛɟ ɐɚɗɔ-

ɡɚ- ɔɗɔ ɍɜɌɡɔɢɑɠɌɗɔɣɑɝɖɚɏɚ, çɍɌɤɑəəɚɏɚè, çɗɌ-

ɐɨɑɎɔɐəɚɏɚè. Ȼɜɔ ɩɞɚɘ ɘɚɒɑɞ ɚɞɘɑɣɌɞɨɝɫ ɚɍɧɣ-

əɌɫ ɜɑəɞɏɑəɚɎɝɖɌɫ ɖɌɜɞɔəɌ ɛɚɖɜɚɎəɧɡ ɖɚɝɞɑɕ 

ɣɑɜɑɛɌ ɝ əɌɗɔɣɔɑɘ ɛɌɗɨɢɑɎɧɡ ɎɐɌɎɗɔɎɌəɔɕ, ɛɌ-

ɡɔɚəɚɎɧɡ ɏɜɌəɟɗɫɢɔɕ, Ɏɑəɚɓəɧɡ ɝɔəɟɝɚɎ ɔ Ɏɧ-

ɛɟɝɖəɔɖɚɎ ɔɗɔ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɚɞɖɗɚəɑəɔɫ ɚɞ 

əɚɜɘɧ ð ɚɞɝɟɞɝɞɎɔɑ ɛɌɗɨɢɑɎɧɡ ɎɐɌɎɗɔɎɌəɔɕ, 

əɌɗɔɣɔɑ ɓɚə ɝɖɗɑɜɚɓɌ, ɜɌɝɤɔɜɑəɔɑ ɍɚɜɚɓɐ Ɏɑ-

əɚɓəɧɡ ɎɧɛɟɝɖəɔɖɚɎ. ɉɞɔ ɝɔɘɛɞɚɘɧ ɖɚɝɎɑəəɚ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚɍ ɔɓɘɑəɑəɔɔ ɛɜɚɢɑɝɝɚɎ 

ɚɝɞɑɚɏɑəɑɓɌ ɘɚɓɏɚɎɚɏɚ ɣɑɜɑɛɌ ɔ ɜɚɝɞɌ ɘɚɓɏɌ, ɛɚ-

Ɏɧɤɑəɔɔ Ɏəɟɞɜɔɣɑɜɑɛəɚɏɚ ɐɌɎɗɑəɔɫ. 

ȴɓɚɗɔɜɚɎɌəəɚɑ ɐɔɝɞɌɗɨəɚɑ ɛɚɗɚɒɑəɔɑ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɣɌɥɑ Ɏɝɑɏɚ ɚɍɟɝɗɚɎɗɑəɚ ɛɜɑɒ-

ɐɑɎɜɑɘɑəəɧɘ ɝɔəɚɝɞɚɓɔɜɚɎɌəɔɑɘ ɝɠɑəɚɚɖɢɔ-

ɛɔɞɌɗɨəɚɏɚ ɝɔəɡɚəɐɜɚɓɌ. Ȼɜɔ ɩɞɚɘ əɔɒəɑɣɑ-

ɗɪɝɞəɌɫ ɫɘɖɌ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ ɔ əɔɒəɫɫ ɣɑ-

ɗɪɝɞɨ ɓɌəɔɘɌɪɞ ɜɑɞɜɚɛɚɓɔɢɔɪ. ȰɔɝɞɌɗɨəɚ ɜɌɝ-

ɛɚɗɚɒɑəəɌɫ əɔɒəɫɫ ɣɑɗɪɝɞɨ ɘɚɒɑɞ ɔɘɑɞɨ 

ɚɍɧɣəɧɑ ɜɌɓɘɑɜɧ, əɚ ɏɚəɔɌɗɨəɧɕ ɟɏɚɗ ɣɌɝɞɚ 

ɟɘɑəɨɤɌɑɞɝɫ. ȱɝɗɔ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɑ ɜɚɝɞɖɚ-

Ɏɧɡ ɓɚə Ɏ ɏɚɗɚɎɖɌɡ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɛɚ ɜɌɓɗɔɣ-

əɧɘ ɛɜɔɣɔəɌɘ əɌɜɟɤɌɑɞɝɫ ɔ ɓɌɖɌəɣɔɎɌɑɞɝɫ 

ɜɌəɨɤɑ ɛɚɗɚɒɑəəɚɏɚ ɝɜɚɖɌ, ɎɚɓəɔɖɌɑɞ əɔɒəɫɫ 

ɘɔɖɜɚɏəɌɞɔɫ (ɜɔɝ. 9).  

ȿɎɑɗɔɣɑəɔɑ ɏɚəɔɌɗɨəɚɏɚ ɟɏɗɌ ɚɍɟɝɗɚɎɗɔɎɌ-

ɑɞ Ɏɧɝɞɚɫəɔɑ ɖɛɑɜɑɐɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ ɔ 

ɓɟɍɚɎ ɠɜɚəɞɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɣɑɗɪɝɞɔ. Ȼɜɔ ɣɜɑɓ-

ɘɑɜəɚɘ ɜɚɝɞɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɚɍɧɣəɚ Ɏ ɍɚɗɨ-

ɤɑɕ ɝɞɑɛɑəɔ ɛɜɑɎɌɗɔɜɟɪɞ ɑɬ ɏɚɜɔɓɚəɞɌɗɨəɧɑ 

ɜɌɓɘɑɜɧ (ɜɔɝ. 10). ȼɑɒɑ ɛɜɚɔɝɡɚɐɔɞ ɔɓɚɗɔɜɚ-

ɎɌəəɚɑ ɟɎɑɗɔɣɑəɔɑ ɎɑɞɎɑɕ ɔ ɟɏɗɚɎ ɣɑɗɪɝɞɔ (ɜɔɝ. 

11).   

ȹɑɝɔɘɘɑɞɜɔɣəɧɑ ɐɑɠɚɜɘɌɢɔɔ ɛɜɚɫɎɗɫ-

ɪɞɝɫ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɨɪ ɎɧɜɌɒɑəəɚɝɞɔ ɚɐəɚ-

ɝɞɚɜɚəəɔɡ ɔɓɘɑəɑəɔɕ ɠɚɜɘɧ ɔ ɜɌɓɘɑɜɚɎ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ (ɜɔɝ. 12, 13 Ɍ-ɏ), ɖɚɝɞɑɕ ɝɜɑɐəɑɕ 

ɓɚəɧ ɗɔɢɌ (ɜɔɝ. 14), Ɏɝɑɏɚ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ (ɜɔɝ. 

15 Ɍ, ɍ, 16), ɗɔɢɑɎɚɏɚ ɔ ɘɚɓɏɚɎɚɏɚ ɣɑɜɑɛɌ (ɜɔɝ. 

17). ȹɌ ɝɞɚɜɚəɑ ɐɑɠɚɜɘɌɢɔɔ ɔɓɘɑəɫɑɞɝɫ ɖɚə-

ɠɔɏɟɜɌɢɔɫ ɔ ɚɍɦɬɘ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ ɔ ɜɑ-

ɤɬɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ.  

Ȼɑɜɑɣɔɝɗɑəəɧɑ ɎɌɜɔɌəɞɧ ɐɑɠɚɜɘɌɢɔɕ ɣɑ-

ɗɪɝɞɑɕ ɝɚɛɜɚɎɚɒɐɌɪɞɝɫ ɐɔɝɛɜɚɛɚɜɢɔɑɕ ɛɑɜɑɐ-

əɑɕ ɔ ɓɌɐəɑɕ ɗɔɢɑɎɚɕ Ɏɧɝɚɞɧ, ɞɑɝəɧɘ ɜɌɝɛɚ-

ɗɚɒɑəɔɑɘ ɔ ɐɔɝɞɚɛɔɑɕ ɓɟɍɚɎ, ɛɜɚɞɜɟɓɔɑɕ ɛɑ-

ɜɑɐəɔɡ ɓɟɍɚɎ, ɎɚɓəɔɖəɚɎɑəɔɑɘ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɛɜɔɖɟɝɌ (ɐɔɝɞɌɗɨəɧɕ, ɘɑɓɔɌɗɨəɧɕ, ɛɑɜɑɖɜɑɝɞ-

əɧɕ, ɏɗɟɍɚɖɔɕ, ɚɞɖɜɧɞɧɕ).  

ȰɑɠɚɜɘɌɢɔɔ ɗɔɢɑɎɚɏɚ ɔ ɘɚɓɏɚɎɚɏɚ ɚɞɐɑɗɚɎ 

ɣɑɜɑɛɌ ɫɎɗɫɪɞɝɫ ɝɗɚɒəɚɕ ɛɌɞɚɗɚɏɔɑɕ, ɣɌɝɞɚ 

ɚɍɟɝɗɚɎɗɑəəɚɕ əɌɜɟɤɑəɔɫɘɔ, ɛɜɚɔɝɡɚɐɫɥɔɘɔ 

əɌ ɏɑəɑɞɔɣɑɝɖɚɘ ɟɜɚɎəɑ. Ⱥəɔ ɎɚɓəɔɖɌɪɞ Ɏɝɗɑɐ-

ɝɞɎɔɑ ɛɚɜɚɖɚɎ ɠɚɜɘɔɜɚɎɌəɔɫ ɗɔɢɑɎɧɡ ɔ ɣɑɜɑɛ-

əɚ-ɘɚɓɏɚɎɧɡ ɤɎɚɎ, ɝɔəɡɚəɐɜɚɓɚɎ ɚɝəɚɎɌəɔɫ 

ɣɑɜɑɛɌ ɔ, ɖɌɖ ɛɜɌɎɔɗɚ, ɝɚɣɑɞɌɪɞɝɫ ɝ ɔɓɘɑəɑəɔ-

ɫɘɔ ɐɜɟɏɔɡ ɚɞɐɑɗɚɎ ɝɖɑɗɑɞɌ ɔ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌ-

əɚɎ. ȶ ɞɌɖɔɘ ɐɑɠɚɜɘɌɢɔɫɘ ɚɞəɚɝɫɞɝɫ ɖɜɌəɔɚ-

ɝɞɑəɚɓɧ, ɌɛɗɌɓɔɫ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ, ɏɔɛɑɜɞɑɗɚ-

ɜɔɓɘ, ɣɑɜɑɛəɚ-ɗɔɢɑɎɧɑ ɜɌɝɥɑɗɔəɧ, əɑɐɚɜɌɓɎɔ-

ɞɔɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɪɞ, ɣɞɚ ɜɌɓɗɔɣəɧɑ ɖɚɘɍɔəɌɢɔɔ ɝɖɑɗɑɞəɧɡ 

ɔɓɘɑəɑəɔɕ əɑ ɎɝɑɏɐɌ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɚɛɔɝɌəəɧɘ 

Ɏ ɗɔɞɑɜɌɞɟɜɑ ɖɗɌɝɝɔɣɑɝɖɔɘ ɛɜɚɫɎɗɑəɔɫɘ ɝɔə-

ɐɜɚɘɚɎ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɏɚ ɐɔɓɚɝɞɚɓɌ, ɘɔɖɜɚ-

ɢɑɠɌɗɔɔ, Ⱦɜɔɣɑɜ-ȶɚɗɔəɓɌ, ɀɜɌəɣɑɝɖɑɞɞɔ, ȻɨɑɜɌ 

ȼɚɍɔəɌ, ȬɛɑɜɌ, ȶɜɟɓɚəɌ, I - II ɒɌɍɑɜəɧɡ ɐɟɏ, 

ȶɌɜɛɑəɞɑɜɌ ɔ ɐɜ. ȹɌ ɛɜɌɖɞɔɖɑ ɎɧɫɎɗɫɪɞɝɫ ɜɌɓ-

ɗɔɣəɧɑ ɝɚɣɑɞɌəɔɫ ɔɓɘɑəɑəɔɕ ɣɑɜɑɛɌ, ɖɚɞɚɜɧɑ 

ɐɌɗɑɖɚ  əɑ ɎɝɑɏɐɌ ɟɖɗɌɐɧɎɌɪɞɝɫ Ɏ ɖɗɌɝɝɔɣɑɝɖɟɪ  
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ȼɔɝ. 7 a (Fig. 7 a)  

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

ȼɔɝ. 7.  ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɧ ɣɑɜɑɛɌ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ. Ȯɔɐɧ ɛɜɔɖɟɝɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɝɚɣɑɞɌəəɚɕ 

ɐɑɠɚɜɘɌɢɔɑɕ ɣɑɗɪɝɞɑɕ: 

Ɍ ð ȮɎɑɜɡəɫɫ ɜɑɞɜɚɏəɌɞɔɫ, ɎɧɜɌɒɑəəɌɫ əɔɒəɫɫ ɛɜɚɘɌɖɜɚɏəɌɞɔɫ. ȸɑɓɔɌɗɨəɧɕ ɛɜɔɖɟɝ. 

ɍ ð Ȯɑɜɡəɫɫ ɜɑɞɜɚɘɔɖɜɚɏəɌɞɔɫ, əɔɒəɫɫ ɛɜɚɘɌɖɜɚɏəɌɞɔɫ. Ȼɜɫɘɚɕ ɛɜɔɖɟɝ. ȳɌɖɜɧɞɌ ɐɔɌɠɜɌɏɘɌ ɞɟɜɑɢɖɚɏɚ 

ɝɑɐɗɌ. 

Fig. 7.   Teleroentgenogram of the skull, lateral projection.  The types of  occlusion in patients with concom i-

tant deformation of the jaws:  

a ð In retrognathia expressed lower promacrognatia. Mesial bite.  

b ð Upper retromicrognatia, lower promacrognatia. Pincer bite. Closed diaphragm of the Turkish saddle.  

 

ȼɔɝ. 8 a (Fig. 8 a)  

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

ȼɔɝ. 8.    Ɍ  ð ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ. 

ɍ ð ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ.   

ȻɌɢɔɑəɞ ɝ ɝɚɣɑɞɌəəɚɕ ɐɑɠɚɜɘɌɢɔɑɕ ɣɑɗɪɝɞɑɕ. Ȯɑɜɡəɫɫ ɣɑɗɪɝɞɨ ɝɘɑɥɑəɌ ɎɎɑɜɡ ɔ əɌɓɌɐ. ȹɔɒəɫɫ ɘɌɖɜɚ-

ɜɑɞɜɚɏəɌɞɔɫ. Ƚɖɟɣɑəəɚɝɞɨ ɓɟɍɚɎ ɚɍɑɔɡ ɣɑɗɪɝɞɑɕ. Ⱥɞɖɜɧɞɧɕ ɛɜɔɖɟɝ. 

  

Fig. 8.     a ð Teleroentgenogram  of the  skull , lateral  projection . 

 

b ð Orthopantomogram.  

 
The patient with concomitant deformation of the jaws. The upper jaw is displaced upwards and backwards. Lo w-

er macroretrognatia. Crowding of teeth in b oth jaws. Open bite.  

 

ȼɔɝ. 9 (Fig. 9)  

ȼɔɝ. 9.  ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɍɚɖɚɎɚɕ 

ɛɜɚɑɖɢɔɔ. 

ȹɔɒəɫɫ ɣɑɗɪɝɞɨ ɟɘɑəɨɤɑəɌ Ɏ ɜɌɓɘɑɜɑ. Ȼɜɚɞɜɟɓɔɫ 

ɛɑɜɑɐəɔɡ Ɏɑɜɡəɔɡ ɔ əɔɒəɔɡ ɓɟɍɚɎ. ȰɔɝɞɌɗɨəɧɕ 

ɛɜɔɖɟɝ. 

 

Fig. 9.   Teleroentgenogram of the skull, lateral 

projection.  

The lower jaw is reduced in size. Protrusion of front 

upper and lower teeth. The distal occlusion.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (1):8-19       DOI:10.21569/2222-7415-2017-7-1-8-19              ʉʪʨʘʥʠʮʘ  14 
 

 

ȼɔɝ. 10 (Fig. 10)  

 

ȼɔɝ. 11 (Fig. 11)  

ȼɔɝ. 10.   ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɍɚɖɚɎɚɕ 

ɛɜɚɑɖɢɔɔ.   

ȹɔɒəɫɫ ɣɑɗɪɝɞɨ ɟɎɑɗɔɣɑəɌ Ɏ ɜɌɓɘɑɜɑ. Ȼɜɚɞɜɟɓɔɫ ɛɑ-

ɜɑɐəɔɡ Ɏɑɜɡəɔɡ ɓɟɍɚɎ. ȸɑɓɔɌɗɨəɧɕ ɛɜɔɖɟɝ. 

Fig. 10.    Teleroentgenogram of the skull, lateral 

projection.   

 

The lower jaw increased in size. Protrusion of front u p-

per teeth. Mesial bite.  

ȼɔɝ. 11.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ.   

ȰɎɟɝɞɚɜɚəəɑɑ ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɚɎ ɟɏɗɚɎ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ. 

Fig. 11.  Orthopantomogram.  

A bilateral increase in the size of the angles of the ma n-

dible.  

 

ȼɔɝ. 12 (Fig. 12)  

ȼɔɝ. 12.    ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɛɜɫɘɚɕ 

ɛɜɚɑɖɢɔɔ.  

 
ȹɑɝɔɘɘɑɞɜɔɣəɌɫ ɐɑɠɚɜɘɌɢɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ.   

 

Fig. 12.  Teleroentgenogram of the skull, antero -

posterior projection.  

The asymmetric deformity of the mandible.  

 

ȼɔɝ. 13 a  (Fig. 13 a)  

 

ȼɔɝ. 13 ɍ (Fig. 13 b)  

 

ȼɔɝ. 13 Ɏ (Fig. 13 c)  

 

ȼɔɝ. 13 ɏ (Fig. 13 d)  

ȼɔɝ. 13.   ȳɚəɚɏɜɌɘɘɧ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ. 

ȯɚɗɚɎɖɌ ɔ ɘɧɥɑɗɖɚɎɧɕ ɚɞɜɚɝɞɚɖ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ ɟɎɑɗɔɣɑəɧ. Ȼɜɔ ɓɌɖɜɧɞɚɘ ɜɞɑ ɛɌɢɔɑəɞɌ ɚɍɑ ɏɚɗɚɎɖɔ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɘɑɥɑəɧ ɖɓɌɐɔ (Ɍ, ɏ). ɉɖɝɖɟɜɝɔɫ ɏɚɗɚɎɚɖ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɚɏɜɌəɔɣɑəɌ (ɍ, Ɏ).  

 

Fig. 13.    Zone-gramm  of the  temporomandibular  joints .  

Head and condylar proc ess of the mandible to the right increased. When the patientõs mouth is closed both heads 

of the mandible is displaced posteriorly (a, d). The excursion of the head of mandible is limited (b, c ). 
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ȼɔɝ. 14 (Fig. 14)  

ȼɔɝ.14. ȻɌəɚɜɌɘəɌɫ ɓɚəɚɏɜɌɘɘɌ ɝɜɑɐəɑɕ ɓɚəɧ 

ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ. 

ȮɧɝɚɞɌ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ ɔ ɚɍɦɬɘ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ 

ɛɌɓɟɡɔ ɝɗɑɎɌ ɟɘɑəɨɤɑəɧ. 

 

Fig.14. Panoramic zone -gramm of the middle zone 

of the facial skull.  

 

The height of the facial bones and the volume of the 

maxillary sinus to the left reduc ed. 

 

ȼɔɝ. 15 a  (Fig. 15 a)  

 

ȼɔɝ. 15 ɍ (Fig. 15 b)  

ȼɔɝ. 15.     Ɍ - ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ. 

ɍ - ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. ȹɑɝɔɘɘɑɞɜɔɣəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ.  

 

Fig. 15.   a - Teleroentgenogram of the skull, antero -posterior projectio n. 

b - Orthopantomogram.  Asymmetric deformation of the facial bones.  

 

ȼɔɝ. 16 (Fig. 16)  

ȼɔɝ. 16. ȸȽȶȾ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ.  
ȬɝɔɘɘɑɞɜɔɣəɌɫ ɖɚəɠɔɏɟɜɌɢɔɫ ɝɞɚɜɚə ɗɔɢɑɎɚɏɚ ɚɞɐɑ-

ɗɌ ɣɑɜɑɛɌ.  

 

Fig. 16.   MSCT, 3D-model.  
The asymmetrical configuration of the sides of the face.  

 

ȼɔɝ. 17 (Fig. 17)  

ȼɔɝ.17.   ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɛɜɫɘɚɕ 

ɛɜɚɑɖɢɔɔ. 

ȹɑɝɔɘɘɑɞɜɔɣəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɔ 

Ɏɑɜɡəɑɕ ɓɚə ɗɔɢɌ, ɌɝɔɘɘɑɞɜɔɣəɌɫ ɖɚəɠɔɏɟɜɌɢɔɫ 

ɘɚɓɏɚɎɚɏɚ ɣɑɜɑɛɌ. ȹɔɒəɫɫ ɘɔɖɜɚɏəɌɞɔɫ. 

Fig. 17.    Teleroentgenogram of the skul l, antero -

posterior projection.  

Asymmetric deformation of the bones of the middle and 

upper areas of the face, the asymmetric configur ation of 

the cerebral skull. Lower micrognathia.  

 

ȼɔɝ. 18 (Fig. 18)  

ȼɔɝ.18.  ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɍɚɖɚɎɚɕ 

ɛɜɚɑɖɢɔɔ. 

ȶɜɌəɔɚɝɞɑəɚɓ. çȭɌɤɑəəɧɕ ɣɑɜɑɛè, ɐɑɠɚɜɘɌɢɔɫ ɚɝəɚ-

ɎɌəɔɫ ɣɑɜɑɛɌ. ȿɝɔɗɑəɔɑ ɛɌɗɨɢɑɎɧɡ ɎɐɌɎɗɑəɔɕ Ɏ ɗɚɍ-

əɚɘ ɔ ɓɌɞɧɗɚɣəɚɘ ɚɞɐɑɗɌɡ. Ȯɑɜɡəɫɫ ɜɑɞɜɚɘɔɖɜɚɏəɌ-

ɞɔɫ, əɔɒəɫɫ ɛɜɚɘɌɖɜɚɏəɌɞɔɫ. ȸɑɓɔɌɗɨəɧɕ ɛɜɔɖɟɝ. 

Fig.18. Teleroentgenogram  of the  skull , lateral  pro-

jection . 

Cran iostenosis. "Tower skull", deformity of the skull 

base. Strengthening finger impressions in the frontal 

and occipital departments. Top retromicrognatia, lower 

promacrognatia. Mesial bite.  
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ɖɌɜɞɔəɟ ɝɔəɐɜɚɘɌ. Ȼɚɩɞɚɘɟ ɖɗɌɝɝɔɠɔɖɌɢɔɫ 

Ɏɜɚɒɐɑəəɧɡ ɐɑɠɚɜɘɌɢɔɕ əɌ ɝɔəɐɜɚɘɧ ɘɚɒɑɞ 

ɝɣɔɞɌɞɨɝɫ ɟɝɗɚɎəɚɕ. 

Ƚɜɑɐɔ ɐɑɠɚɜɘɌɢɔɕ ɣɑɜɑɛɌ ɣɌɝɞɚ ɎɝɞɜɑɣɌ-

ɪɞɝɫ ɖɜɌəɔɚɝɞɑəɚɓɧ (ɜɔɝ. 18). 

 ȼɌəəɑɑ ɝɜɌɥɑəɔɑ ɝɌɏɔɞɞɌɗɨəɚɏɚ ɤɎɌ ɚɍɟ-

ɝɗɚɎɗɔɎɌɑɞ ɟɎɑɗɔɣɑəɔɑ ɛɑɜɑɐəɑ-ɓɌɐəɑɏɚ ɜɌɓɘɑɜɌ 

ɣɑɜɑɛɌ, Ɏɑəɑɣəɚɏɚ ɔ ɗɌɘɍɐɚɎɔɐəɚɏɚ ɤɎɚɎ ð 

ɜɌɝɤɔɜɑəɔɑ ɣɑɜɑɛɌ Ɏ ɛɚɛɑɜɑɣəɚɘ əɌɛɜɌɎɗɑəɔɔ, 

ɘɑɞɚɛɔɣɑɝɖɚɏɚ ɤɎɌ ð ɞɜɑɟɏɚɗɨəɚɑ ɎɧɛɫɣɔɎɌəɔɑ 

ɗɚɍəɚɕ ɚɍɗɌɝɞɔ. ȹɌɜɫɐɟ ɝ ɐɑɠɚɜɘɌɢɔɑɕ ɣɑɜɑɛɌ 

ɑɏɚ ɚɍɦɬɘ ɟɘɑəɨɤɌɑɞɝɫ, ɛɚɎɧɤɌɑɞɝɫ Ɏəɟɞɜɔɣɑ-

ɜɑɛəɚɑ ɐɌɎɗɑəɔɑ. Ȯ ɖɚɝɞɫɡ ɝɎɚɐɌ ɣɑɜɑɛɌ ɚɞɘɑ-

ɣɌɪɞɝɫ ɔəɞɑəɝɔɎəɧɑ ɛɌɗɨɢɑɎɧɑ ɎɐɌɎɗɑəɔɫ, ɔɝ-

ɣɑɓəɚɎɑəɔɑ ɔɗɔ ɟɝɔɗɑəɔɑ Ɏɑəɚɓəɧɡ Ɏɧɛɟɝɖəɔ-

ɖɚɎ. Ȼɚɝɖɚɗɨɖɟ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ 

ɜɌəɚ ɛɑɜɑɝɞɌɪɞ ɠɟəɖɢɔɚəɔɜɚɎɌɞɨ ɝɔəɡɚəɐɜɚɓɧ 

ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ ɔ ɜɚɝɞ ɗɔɢɑɎɧɡ ɤɎɚɎ, Ɏɝɑ ɚəɔ 

ɚɞɗɔɣɌɪɞɝɫ ɐɔɝɞɌɗɨəɧɘ ɜɌɝɛɚɗɚɒɑəɔɑɘ ɖɚɝɞɑɕ 

ɗɔɢɌ, ɚɝɚɍɑəəɚ ɝɖɟɗɚɎɧɡ ɖɚɝɞɑɕ. ɉɞɔɘ ɔɓɘɑəɑ-

əɔɫɘ ɘɚɒɑɞ ɝɚɛɟɞɝɞɎɚɎɌɞɨ ɏɔɛɑɜɞɑɗɚɜɔɓɘ, ɡɌ-

ɜɌɖɞɑɜɔɓɟɪɥɔɕɝɫ ɐɑɠɚɜɘɌɢɔɑɕ ɔ ɜɌɝɛɚɗɚɒɑ-

əɔɑɘ ɚɜɍɔɞ əɌ ɓəɌɣɔɞɑɗɨəɚɘ ɜɌɝɝɞɚɫəɔɔ ɐɜɟɏ 

ɚɞ ɐɜɟɏɌ. 

Ƚɜɑɐɔəəɧɑ ɔ ɍɚɖɚɎɧɑ ɜɌɝɥɑɗɔəɧ ɗɔɢɑɎɚ-

ɏɚ ɣɑɜɑɛɌ Ɏɧɡɚɐɫɞ ɓɌ ɛɜɑɐɑɗɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ 

ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ ɞɎɑɜɐɚɏɚ əɬɍɌ. 

ȼɌɝɛɜɚɝɞɜɌəɫɫɝɨ əɌ Ɏɧɤɑɝɞɚɫɥɔɑ ɚɞɐɑɗɧ ɗɔ-

ɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ, ɚəɔ ɎɧɓɧɎɌɪɞ ɐɑɠɚɜɘɌ-

ɢɔɪ ɖɚɝɞɑɕ ɗɔɢɌ, Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɔ ɛɚ-

ɗɚɝɞɔ əɚɝɌ, ɎɚɓəɔɖəɚɎɑəɔɑ ɏɔɛɑɜɞɑɗɚɜɔɓɘɌ 

(ɜɔɝ. 19).  

ȹɑɝɜɌɥɑəɔɑ ɤɎɌ ɘɑɒɐɟ ɗɚɍəɧɘɔ ɖɚɝɞɫɘɔ 

ɘɚɒɑɞ ɚɍɟɝɗɚɎɔɞɨ ɛɚɫɎɗɑəɔɑ ɘɚɓɏɚɎɧɡ ɏɜɧɒ. Ȯ 

ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ ɛɜɔ ɩɞɔɡ ɛɚɜɚɖɌɡ ɛɜɚɔɝɡɚɐɫɞ 

ɔɓɘɑəɑəɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ, əɚɜɘɌɗɨəɧɕ ɜɚɝɞ 

ɖɚɞɚɜɚɕ ɛɜɚɐɚɗɒɌɑɞɝɫ Ɏ ɜɌɓəɧɡ əɌɛɜɌɎɗɑəɔɫɡ, 

ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɚɍɜɌɓɚɎɌəɔɪ ɎɧɜɌɒɑəəɚɕ ɐɔɝ-

ɛɜɚɛɚɜɢɔɔ ɗɔɢɌ, ɘɑɓɔɌɗɨəɚɏɚ  ɔɗɔ ɚɞɖɜɧɞɚɏɚ 

ɛɜɔɖɟɝɌ.  

 ȬɛɗɌɓɔɫ ɝɖɟɗɚɎɧɡ ɖɚɝɞɑɕ ɔ ɐɟɏ, Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ, ɟɘɑəɨɤɑəɔɑ ɚɍɦɬɘɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ 

ɛɌɓɟɡ, ɖɌɖ ɛɜɌɎɔɗɚ, ɚɍɟɝɗɚɎɗɔɎɌɑɞ ɟɎɑɗɔɣɑəɔɑ 

ɚɜɍɔɞ, ɐɔɝɞɌɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɝɜɑɐəɑɕ ɔ əɔɒəɑɕ 

ɓɚə ɗɔɢɌ (ɜɔɝ. 20, 21). ɉɞɌ ɛɌɞɚɗɚɏɔɫ ɘɚɒɑɞ ɝɚ-

ɣɑɞɌɞɨɝɫ ɝ  ɟɘɑəɨɤɑəɔɑɘ Ɏ ɜɌɓɘɑɜɌɡ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ, ɜɌɝɥɑɗɔəɚɕ əɬɍɌ, ɘɔɖɜɚ- ɔɗɔ ɐɚɗɔɡɚ-

ɢɑɠɌɗɔɑɕ, ɟɝɔɗɑəɔɑɘ ɛɌɗɨɢɑɎɧɡ ɎɐɌɎɗɑəɔɕ 

Ȼɚɜɚɖ ɠɚɜɘɔɜɚɎɌəɔɫ I - II ɒɌɍɑɜəɧɡ ɐɟɏ 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑɘ ɔɗɔ ɓəɌɣɔɞɑɗɨəɧɘ 

əɑɐɚɜɌɓɎɔɞɔɑɘ ɏɚɗɚɎɖɔ, ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ 

ɔ ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɚɐəɚɎɜɑɘɑəəɚɕ ɐɑ-

ɠɚɜɘɌɢɔɑɕ ɖɚəɞɟɜɚɎ əɔɒəɑɣɑɗɪɝɞəɚɕ ɫɘɖɔ ɔ 

ɛɔɜɌɘɔɐɧ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, əɌɜɟɒəɚɏɚ ɝɗɟɡɚɎɚ-

ɏɚ ɛɜɚɡɚɐɌ (ɜɔɝ. 22). ɉɞɚɘɟ ɛɚɜɚɖɟ ɜɌɓɎɔɞɔɫ 

əɑɜɑɐɖɚ ɝɚɛɟɞɝɞɎɟɪɞ ɜɌɝɥɑɗɔəɧ ɗɔɢɑɎɧɡ ɖɚ-

ɝɞɑɕ ɜɌɓɗɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ, əɑɐɚɜɌɓɎɔɞɔɑ ɝɖɟ-

ɗɚɎɧɡ ɖɚɝɞɑɕ ɔ ɐɟɏ, Ɍ ɞɌɖɒɑ ɏɔɛɑɜɞɑɗɚɜɔɓɘ.  

Ȼɜɔ ɏɜɟɍɧɡ ɐɑɠɚɜɘɌɢɔɫɡ ɗɔɢɑɎɚɏɚ ɔ ɘɚɓ-

ɏɚɎɚɏɚ ɚɞɐɑɗɚɎ ɣɑɜɑɛɌ əɑɜɑɐɖɚ ɎɧɫɎɗɫɪɞɝɫ 

ɝɜɌɥɑəɔɫ ɤɑɕəɧɡ ɔ ɏɜɟɐəɧɡ ɛɚɓɎɚəɖɚɎ, ɌɛɗɌ-

ɓɔɫ ɖɗɪɣɔɢ, ɤɑɕəɧɑ ɜɑɍɜɌ, əɌɜɟɤɑəɔɑ ɠɚɜɘɔ-

ɜɚɎɌəɔɫ ɌɞɗɌəɞɚ-ɚɖɢɔɛɔɞɌɗɨəɚɏɚ ɝɚɣɗɑəɑəɔɫ ɔ 

Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ.  

ȰɔɌɏəɚɝɞɔɖɌ Ɏɜɚɒɐɑəəɧɡ ɐɑɠɚɜɘɌɢɔɕ 

ɣɑɜɑɛɌ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɛɚɝɜɑɐɝɞɎɚɘ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ ɘɑɞɚɐɔɖ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɔ (Ⱦȼȯ) ɣɑɜɑ-

ɛɌ, ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ, ɓɚəɚɏɜɌɠɔɔ ɚɞɐɑɗɚɎ 

ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ ɔ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȼȶȾ).    

Ȼɚ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɌɘ ɣɑɜɑɛɌ ɚɛɜɑɐɑ-

ɗɫɪɞɝɫ ɜɌɓɘɑɜɧ ɗɔɢɑɎɚɏɚ ɔ ɘɚɓɏɚɎɚɏɚ ɚɞɐɑɗɚɎ 

ɣɑɜɑɛɌ, ɝɞɜɟɖɞɟɜɌ ɛɚɖɜɚɎəɧɡ ɖɚɝɞɑɕ, ɣɑɜɑɛəɧɑ 

ɤɎɧ, ɛɌɗɨɢɑɎɧɑ ɎɐɌɎɗɑəɔɫ, ɝɚɝɟɐɔɝɞɧɑ ɍɚɜɚɓ-

ɐɧ, Ɏɑəɚɓəɧɑ Ɏɧɛɟɝɖəɔɖɔ ɔ ɝɔəɟɝɧ, əɌɗɔɣɔɑ ɔ 

ɛɚɗɚɒɑəɔɑ Ɏəɟɞɜɔɣɑɜɑɛəɧɡ ɚɍɧɓɎɑɝɞɎɗɑəɔɕ. Ƚ 

ɛɚɘɚɥɨɪ Ⱦȼȯ ɣɑɜɑɛɌ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ ɚɢɑ-

əɔɎɌɑɞɝɫ ɝɚɚɞəɚɤɑəɔɑ ɣɑɗɪɝɞɑɕ ɔ ɓɟɍəɧɡ ɜɫ-

ɐɚɎ, ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɚɝəɚɎɌ-

əɔɪ ɣɑɜɑɛɌ. Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɠɜɚəɞɌɗɨəɧɡ 

ɜɌɓɘɑɜɚɎ ɣɑɜɑɛɌ ɔ ɝɔɘɘɑɞɜɔɣəɚɝɞɔ ɑɏɚ ɝɞɚɜɚə 

Ɏɧɛɚɗəɫɑɞɝɫ Ⱦȼȯ ɣɑɜɑɛɌ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ.  

ȹɌ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌɡ ɎɧɫɎɗɫɑɞɝɫ ɖɚə-

ɠɔɏɟɜɌɢɔɫ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɐɑɞɌɗɑɕ ɔ ɝɔɘɘɑɞ-

ɜɔɣəɚɝɞɨ ɝɞɚɜɚə ɖɚɝɞɑɕ əɔɒəɑɕ ɓɚəɧ ɗɔɢɌ, 

əɌɗɔɣɔɑ ɜɌɝɥɑɗɔə ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɡɌɜɌɖɞɑɜ ɝɘɧɖɌəɔɫ ɓɟɍəɧɡ 

ɜɫɐɚɎ, ɖɚɗɔɣɑɝɞɎɚ, ɚɝɚɍɑəəɚɝɞɔ ɝɞɜɚɑəɔɫ ɔ ɛɚ-

ɗɚɒɑəɔɫ ɓɟɍɚɎ, ɝɚɝɞɚɫəɔɑ əɔɒəɑɏɚ ɚɞɐɑɗɌ ɛɚɗɚ-

ɝɞɔ əɚɝɌ ɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ.  

 ȹɌ ɛɌəɚɜɌɘəɧɡ ɓɚəɚɏɜɌɘɘɌɡ ɝɜɑɐəɑɕ ɔ 

Ɏɑɜɡəɑɕ ɓɚə ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ ɔ ɞɑɗɑɜɑəɞɏɑəɚ-

ɏɜɌɘɘɌɡ ɣɑɜɑɛɌ Ɏ ɛɚɗɟɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ 

ɎɧɫɎɗɫɑɞɝɫ ɝɚɝɞɚɫəɔɑ ɔ ɖɚəɠɔɏɟɜɌɢɔɫ ɗɔɢɑɎɧɡ 

ɖɚɝɞɑɕ, ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ ɔ ɛɚɗɚɝɞɔ əɚɝɌ. 

ȳɚəɚɏɜɌɘɘɧ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ 

ɝɟɝɞɌɎɚɎ (ȮȹɃȽ) ɛɜɑɐɚɝɞɌɎɗɫɪɞ ɔəɠɚɜɘɌɢɔɪ ɚ 

ɎɓɌɔɘəɚɘ ɜɌɝɛɚɗɚɒɑəɔɔ ɔ ɝɚɝɞɚɫəɔɔ ɏɚɗɚɎɚɖ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ əɔɒəɑɣɑɗɪɝɞəɧɡ ɫɘɚɖ Ɏɔ-

ɝɚɣəɚɕ ɖɚɝɞɔ, ɤɔɜɔəɑ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ, ɝɞɑɛɑəɔ 

ɩɖɝɖɟɜɝɔɔ ɏɚɗɚɎɚɖ əɔɒəɑɕ ɣɑɗɪɝɞɔ.    

ȹɌ ɛɑɜɑɣɔɝɗɑəəɧɡ ɝəɔɘɖɌɡ, ɓɌ ɔɝɖɗɪɣɑ-

əɔɑɘ Ⱦȼȯ ɣɑɜɑɛɌ Ɏ ɛɜɫɘɚɕ ɔ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔ-

ɫɡ, ɔɓɘɑɜɑəɔɫ ɔ ɜɌɝɣɑɞɧ əɑ ɫɎɗɫɪɞɝɫ ɐɚɝɞɚɎɑɜ-

əɧɘɔ ɔɓ-ɓɌ ɛɜɚɑɖɢɔɚəəɧɡ ɔɝɖɌɒɑəɔɕ ɔɓɚɍɜɌ-

ɒɑəɔɫ. 

Ȯ ɝɜɌɎəɑəɔɔ ɝ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɘɑɞɚɐɔɖɌɘɔ ɞɚɗɨɖɚ ɛɚ ɜɑɓɟɗɨ-

ɞɌɞɌɘ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ (ȼȶȾ) Ɏɚɓɘɚɒəɚ ɐɑɞɌɗɨəɚ ɔɓɟɣɔɞɨ ɔɓɘɑəɑ-

əɔɫ ɞɚəɖɚɝɞɑəəɧɡ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞ, ɜɑɤɬɞɣɌɞɚɏɚ 

ɗɌɍɔɜɔəɞɌ ɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ, ɝɚɝɞɚɫəɔɑ 

ɖɚɝɞəɧɡ ɖɜɌɑɎ ɜɌɝɥɑɗɔə ɖɚɝɞɑɕ ɗɔɢɌ ɔ ɚɞɎɑɜ-

ɝɞɔɕ ɘɚɓɏɚɎɧɡ ɏɜɧɒ, ɩɗɑɘɑəɞɚɎ ɚɜɏɌəɌ ɝɗɟɡɌ, 

ɛɚɗɚɒɑəɔɑ ɏɗɌɓəɧɡ ɫɍɗɚɖ, ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ 

ɘɧɤɢ ɔ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ. Ȱɗɫ ɚɛɞɔɘɌɗɨəɚɏɚ 

Ɏɚɝɛɜɔɫɞɔɫ ɖɚəɠɔɏɟɜɌɢɔɔ ɖɚɝɞɑɕ ɣɑɜɑɛɌ ɝɚ-

ɓɐɌɑɞɝɫ ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔɓɚɍɜɌɒɑ-

əɔɫ. ȼȶȾ ɛɜɔɘɑəɫɑɞɝɫ Ɏ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ 
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ȼɔɝ. 19 (Fig. 19)  

ȼɔɝ. 19. ȻɌəɚɜɌɘəɌɫ ɓɚəɚɏɜɌɘɘɌ ɝɜɑɐəɑɕ ɓɚ-

əɧ ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ. 

ȽɜɑɐɔəəɌɫ ɜɌɝɥɑɗɔəɌ ɗɔɢɌ. ȰɑɠɚɜɘɌɢɔɫ ɗɔɢɑɎɧɡ 

ɖɚɝɞɑɕ ɔ əɚɝɚɎɚɕ ɛɚɗɚɝɞɔ. ȼɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ ɚɜɍɔ-

ɞɌɘɔ ɟɎɑɗɔɣɑəɚ (ɏɔɛɑɜɞɑɗɚɜɔɓɘ). 

 

Fig.19. Panoramic  zone -gramm  of the  middle  

zone  of the  facial  skull . 

Median facial cleft. Deformity of the facial bones and 

nasal cavity. The distance between the orbits is i n-

creased (hypertelorism).  

 

ȼɔɝ. 20 (Fig. 20)  

ȼɔɝ. 20. ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɛɚɗɟɌɖɝɔ-

Ɍɗɨəɚɕ ɛɜɚɑɖɢɔɔ.  
ȼɟɐɔɘɑəɞɧ ɝɖɟɗɚɎɧɡ ɖɚɝɞɑɕ, ɣɌɝɞɔɣəɚɑ ɚɞɝɟɞɝɞɎɔɑ 

ɝɖɟɗɚɎɧɡ ɐɟɏ.    

 

Fig. 20.   Radiography of the skull, half -axial pr o-

jection.   

Vestiges of the zygomatic bones, partial a bsence of the 

zygomatic ar ch.  

 

ȼɔɝ. 21 (Fig. 21) 

ȼɔɝ. 21.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ.  
ȽɖɟɗɚɎɧɑ ɖɚɝɞɔ ɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɑ ɛɌɓɟɡɔ ɟɘɑəɨ-

ɤɑəɧ Ɏ ɜɌɓɘɑɜɑ, ɝɖɟɗɚɎɧɑ ɐɟɏɔ ɚɞɝɟɞɝɞɎɟɪɞ. 

 

Fig. 21.    Orthopantomogram.  
The zygomatic bone and the maxillary sinus is r educed 

in size, the zygomatic a rch are missing.  

 

ȼɔɝ. 22 (Fig. 22) 

ȼɔɝ. 22. ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 
ȹɑɐɚɜɌɓɎɔɞɔɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ əɔɒəɑɣɑɗɪɝɞəɚɕ 

ɫɘɖɔ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ ɝɗɑɎɌ ɛɜɔ ɚɞɚɖɜɌəɔɚɝɞɑəɚɓɑ.  

 

Fig. 22.    Orthopantomogram.  
Hypoplasia of the mandible and the mandibular fossa 

of the tempor al bone on the left when otocraniosten o-

sis.  

 

ȼɔɝ. 23 a  (Fig. 23 a)  

 

ȼɔɝ. 24 ɍ (Fig. 24 b) 

ȼɔɝ. 23.   Ɍ ð ȸȽȶȾ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ. 

ɍ ð ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȻɌɢɔɑəɞ ɝ ɛɜɌɎɚɝɞɚɜɚəəɑɕ ɜɌɝɥɑɗɔəɚɕ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ əɬɍɌ. ȼɚɞɚ-əɚɝɚɎɚɑ ɝɚ-

ɟɝɞɨɑ ɟɝɞɜɌəɑəɚ ɝ ɛɚɘɚɥɨɪ ɖɚɝɞəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ. ȹɌ Ɏɑɜɡəɔɡ ɔ əɔɒəɔɡ ɓɟɍɌɡ ɚɜɞɚɐɚəɞɔɣɑɝɖɔɑ 

ɖɚəɝɞɜɟɖɢɔɔ. 

Fig. 23.  Ɍ - MSCT, 3D-model, facial bones.  

b ð Orthopantomogram.  

A patient with right -sided cleft alveolar process of the maxilla and  palate. The orinasal fistula fixed with bone 

autograft. On the upper and lower teeth of the orthodontic structure.  
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ɡɔɜɟɜɏɔɔ ɝ ɢɑɗɨɪ ɛɜɚɎɑɐɑəɔɫ ɞɚɣəɧɡ ɜɌɝɣɑɞɚɎ 

ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɖɚɝɞəɚ-ɜɑɖɚəɝɞɜɟɖɞɔɎəɧɡ 

ɚɛɑɜɌɢɔɕ, ɚɛɜɑɐɑɗɑəɔɔ ɠɚɜɘɧ ɔ ɜɌɓɘɑɜɚɎ 

Ɍɟɞɚɖɚɝɞəɧɡ ɞɜɌəɝɛɗɌəɞɌɞɚɎ, ɩəɐɚɛɜɚɞɑɓɚɎ ɔ 

ɔɘɛɗɌəɞɌɞɚɎ ɔɓ ɍɔɚɩəɑɜɞəɧɡ ɘɌɞɑɜɔɌɗɚɎ, 

ɟɝɞɜɌəɫɪɥɔɡ ɖɚɝɞəɧɑ ɐɑɠɑɖɞɧ. 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɝɟ-

ɥɑɝɞɎɗɫɑɞɝɫ Ɏ ɛɜɚɢɑɝɝɑ ɚɜɞɚɐɚəɞɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ, Ɏ ɜɌɓəɧɑ ɝɜɚɖɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɖɚɝɞəɚ-

ɜɑɖɚəɝɞɜɟɖɞɔɎəɧɡ ɚɛɑɜɌɢɔɕ (ɜɔɝ. 23 Ɍ, ɍ, 24 Ɍ - 

Ɏ) ɔ əɌɗɚɒɑəɔɫ ɐɔɝɞɜɌɖɢɔɚəəɧɡ ɌɛɛɌɜɌɞɚɎ 

(ɜɔɝ. 25 Ɍ, ɍ) 

ȴɓ ɎɧɤɑɝɖɌɓɌəəɚɏɚ ɝɗɑɐɟɑɞ, ɣɞɚ Ɏɜɚɒɐɑə-

əɧɑ ɐɑɠɚɜɘɌɢɔɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɡɌ-

ɜɌɖɞɑɜɔɓɟɪɞɝɫ ɘəɚɏɚɚɍɜɌɓɔɑɘ ɜɑəɞɏɑəɚɝɖɔɌɗɚ-

ɏɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ. ȽɚɣɑɞɌəəɧɑ Ɏɜɚɒɐɑəəɧɑ 

ɐɑɠɚɜɘɌɢɔɔ ɗɔɢɑɎɚɏɚ ɔ ɘɚɓɏɚɎɚɏɚ ɣɑɜɑɛɌ ɚɞəɚ-

ɝɫɞɝɫ ɖ ɝɗɚɒəɚɕ ɛɌɞɚɗɚɏɔɔ ɝ əɑɜɑɐɖɔɘɔ ɝɚɛɟɞ-

ɝɞɎɟɪɥɔɘɔ ɔɓɘɑəɑəɔɫɘɔ Ɏ ɐɜɟɏɔɡ ɚɞɐɑɗɌɡ ɝɖɑ-

ɗɑɞɌ.  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɫɎɗɫɑɞ-

ɝɫ ɎɌɒəɧɘ ɓɎɑəɚɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ 

 

ȼɔɝ. 24 a  (Fig. 24 a)  

 

ȼɔɝ. 24 ɍ (Fig. 24 b) 

 

 
ȼɔɝ. 24 Ɏ (Fig. 24 ɝ) 

ȼɔɝ.24.  ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɧ ɣɑɜɑɛɌ Ɏ ɍɚɖɚɎɚɕ (Ɍ, ɍ) ɔ ɛɜɫɘɚɕ (Ɏ) ɛɜɚɑɖɢɔɫɡ. 

ȻɌɢɔɑəɞ ɝ ɝɚɣɑɞɌəəɚɕ ɐɑɠɚɜɘɌɢɔɑɕ ɣɑɗɪɝɞɑɕ. Ȼɚɝɗɑ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚɕ ɚɛɑɜɌɢɔɔ əɌ ɣɑɗɪɝɞɫɡ ɔ ɚɜɞɚɐɚəɞɔ-

ɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɎɚɝɝɞɌəɚɎɗɑəɚ ɛɜɌɎɔɗɨəɚɑ ɝɚɚɞəɚɤɑəɔɑ ɖɚɝɞɑɕ ɗɔɢɌ. 

Fig.24.   Teleroentgenogram s of the skull, lateral (a, b) and antero -posterior (c) projections.  

The patient with concomitant deform ation of the jaws. After reconstructive surgery on the jaw and orthodontic 

treatment restored the correct ratio of bones of the face.  

 

ȼɔɝ. 25 a  (Fig. 25 a)  

 

ȼɔɝ. 25 ɍ (Fig. 25 b)  

ȼɔɝ. 25.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ. 

ȿɎɑɗɔɣɑəɔɑ ɎɑɞɎɔ ɔ ɍɚɖɚɎɚɏɚ ɚɞɐɑɗɌ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ ɟ ɛɌɢɔɑəɞɌ ɝ ɚɞɚɖɜɌəɔɚɝɞɑəɚɓɚɘ ɛɜɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ɐɔɝɞɜɌɖɢɔɚəəɚɏɚ ɌɛɛɌɜɌɞɌ.  

Ɍ ð ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ ɛɚɝɗɑ ɚɝɞɑɚɞɚɘɔɔ ɣɑɗɪɝɞɔ ɔ əɌɗɚɒɑəɔɫ ɌɛɛɌɜɌɞɌ. 

ɍ ð ɣɑɜɑɓ 7 ɘɑɝ ɘɑɒɐɟ ɠɜɌɏɘɑəɞɌɘɔ ɣɑɗɪɝɞɔ ɝɠɚɜɘɔɜɚɎɌɗɌɝɨ ɖɚɝɞəɌɫ ɞɖɌəɨ.   

Fig. 25.    Orthopantomogram s. 

The increase in branches and the lateral division of the mandibular body on the left a patient with autogradient 

when using a distraction apparatus.  

a ð the s tudy was performed after osteotomy of the jaw and blending apparatus.  

b ð after  7 months between the fragments of the jaw formed bone tissue.  
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ɛɜɔ ɎɧɫɎɗɑəɔɔ ɛɚɜɚɖɚɎ ɠɚɜɘɔɜɚɎɌəɔɫ ɣɑɜɑɛɌ, 

ɌəɌɗɔɓɑ ɛɜɔɣɔə ɔɡ ɎɚɓəɔɖəɚɎɑəɔɫ, ɛɜɚɏəɚɓɔɜɚ-

ɎɌəɔɔ ɐɌɗɨəɑɕɤɑɏɚ ɜɌɓɎɔɞɔɫ ɠɟəɖɢɔɚəɌɗɨəɧɡ 

əɌɜɟɤɑəɔɕ, ɚɢɑəɖɑ ɜɑɓɟɗɨɞɌɞɚɎ Ɏɧɛɚɗəɑəəɚɏɚ 

ɗɑɣɑəɔɫ. 

 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ,  ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ. 
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ȾɟɘɌəɚɎɌ ȿ.ȹ., ɅɑɏɚɗɑɎ Ȭ.ȴ. 
 

ɜɔɎɑɐɑəɧ ɐɌəəɧɑ ɗɔɞɑɜɌɞɟɜɧ ɔ ɜɑɓɟɗɨɞɌɞɧ ɝɚɍɝɞɎɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɚɞ-

ɜɌɒɌ-ɪɥɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ 

ɌəɌɗɔɓɌ ɞɑɗ ɛɚɏɔɍɤɔɡ ɛɗɚɐɚɎ, ɘɑɜɞɎɚɜɚɒɐɑəəɧɡ ɔ ɟɘɑɜɤɔɡ əɚɎɚɜɚɒɐɑəəɧɡ. 

Ⱥɞɘɑɣɑəɚ, ɣɞɚ ɛɚɝɘɑɜɞəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ), Ɏ ɞɚɘ ɣɔɝɗɑ ɛɜɔ ɛɚɘɚɥɔ ɛɚ-

ɝɞɜɚɑəɔɫ ɞɜɑɡɘɑɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ, ɛɚɓɎɚɗɫɑɞ ɛɚɐɜɚɍəɚ ɔɓɟɣɔɞɨ ɞɚɛɚɏɜɌɠɔɪ ɖɚɝɞɑɕ 

ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɚɢɑəɖɔ ɔɡ ɠɚɜɘɧ ɔ ɜɌɝɣɑɞɌ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɚɞɐɑɗɨəɧɡ 

ɖɚɝɞɑɕ Ɏ ɢɑɗɚɘ ɔ ɔɡ ɩɗɑɘɑəɞɚɎ, Ɍ ɞɌɖɒɑ ɎɧɫɎɔɞɨ ɛɌɞɚɗɚɏɔɪ ɖɚɝɞəɚɕ ɝɔɝɞɑɘɧ. ȮɌɒəɧɘɔ 

ɐɚɝɞɚɔəɝɞɎɌɘɔ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɫɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɎɧɫɎɗɑəɔɫ ɖɜɚɎɚɔɓɗɔɫəɔɕ, ɝɖɚɛ-

ɗɑəɔɕ ɒɔɐɖɚɝɞɔ ɔ ɝɎɚɍɚɐəɚɏɚ ɏɌɓɌ Ɏ ɛɚɗɚɝɞɫɡ, ɚɜɏɌəɌɡ ɔ ɞɖɌəɫɡ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɜɌɝɣɑ-

ɞɌ ɔɡ ɚɍɦɑɘɌ, Ɍ ɞɌɖɒɑ Ɏɚɓɘɚɒəɚɝɞɨ ɣɑɞɖɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɗɚɖɌɗɔɓɌɢɔɔ ɓɚəɐɚɎ ɔ ɖɌɞɑɞɑ-

ɜɚɎ Ɏ ɞɜɟɛɑ. ȶ ɚɝəɚɎəɧɘ ɐɚɝɞɚɔəɝɞɎɌɘ ɛɚɝɘɑɜɞəɚɕ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȸȼȾ) Ɏ əɑɚəɌɞɚɗɚɏɔɔ ɝɗɑɐɟɑɞ ɚɞəɑɝɞɔ ɛɜɑɖɜɌɝəɟɪ ɎɔɓɟɌɗɔɓɌɢɔɪ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ ɔ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɚɢɑəɖɔ ɔɡ ɞɚɛɚɏɜɌɠɔɔ, ɜɌɓɘɑɜɚɎ ɔ ɎɧɫɎɗɑəɔɫ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ. Ȼɜɔ ɩɞɚɘ ɛɚɝɘɑɜɞəɧɑ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɚɗɒəɧ ɛɜɚɎɚɐɔɞɨɝɫ ɖɌɖ 

ɘɔəɔɘɟɘ Ɏ ɐɎɟɡ ɝɞɌəɐɌɜɞəɧɡ Ⱦ1- ɔ Ⱦ2-ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ ɝɖɌəɔɜɚɎɌəɔɫ. ȹɌ ɚɝəɚɎɌ-

əɔɔ ɛɜɚɎɑɐɑəəɚɏɚ ɝɜɌɎəɔɞɑɗɨəɚɏɚ ɌəɌɗɔɓɌ ɔəɞɑəɝɔɎəɚɝɞɑɕ ȸȼȾ ɝɔɏəɌɗɌ əɌ ɞɚɘɚɏɜɌɘ-

ɘɌɡ, ɛɚɗɟɣɑəəɧɡ Ɏ Ⱦ2-ɜɑɒɔɘɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɜɌɓɜɌɍɚɞɌə ɝɛɚɝɚɍ ɚɛɜɑɐɑɗɑəɔɫ ɐɌɎəɚɝɞɔ 

Ɏəɟɞɜɔɟɞɜɚɍəɚɕ ɏɔɍɑɗɔ ɛɗɚɐɌ, Ɍ ɞɌɖɒɑ ɚɛɜɑɐɑɗɑəɧ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ 

ɛɜɔɓəɌɖɔ ɘɑɜɞɎɚɜɚɒɐɑəəɚɏɚ ɔ ɟɘɑɜɤɑɏɚ əɚɎɚ-ɜɚɒɐɑəəɚɏɚ. ȹɌ ɚɝəɚɎɑ ɚɢɑəɖɔ ɔɓɘɑəɑ-

əɔɫ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɞɌɖɒɑ  ɛɜɑɐɗɚɒɑə ɘɑɞɚɐ ɐɔɌɏəɚɝɞɔɖɔ Ɏɜɚɒɐɑəəɚɕ ɛəɑɎɘɚ-

əɔɔ ɟ ɟɘɑɜɤɔɡ əɚɎɚɜɚɒɐɑəəɧɡ. ȽɐɑɗɌə ɎɧɎɚɐ, ɣɞɚ ɛɚɝɘɑɜɞəɧɑ ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɘɚɏɟɞ ɔ ɐɚɗɒəɧ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɛɜɔ ɌəɌɗɔɓɑ ɛɑɜɔəɌɞɌɗɨəɚɕ ɝɘɑɜɞɔ. Ȱɗɫ 

ɛɚɗəɚɢɑəəɚɏɚ ɌəɌɗɔɓɌ ɞɑɗ Ɏ əɑɚəɌɞɚɗɚɏɔɔ əɑɚɍɡɚɐɔɘɚ ɖɚɘɍɔəɔɜɚɎɌəəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ɚɍɚɔɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ: ȶȾ ɔ ȸȼȾ. ȺɐəɌɖɚ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɚɝɘɑɜɞəɌɫ Ɏɔɜ-

ɞɚɛɝɔɫ əɑ ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ  ɌɗɨɞɑɜəɌɞɔɎɚɕ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɔ, ɞɑɘ ɍɚɗɑɑ, ɝɟɐɑɍ-

əɚ-ɘɑɐɔɢɔəɝɖɚɏɚ Ɏɝɖɜɧɞɔɫ. ȷɟɣɑɎɧɑ ɘɑɞɚɐɧ ɝɗɑɐɟɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨ Ɏ ɖɌɣɑɝɞɎɑ ɐɚɛɚɗəɑ-

əɔɫ ɖ Ɍɟɞɚɛɝɔɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɖɌɖ ɝɎɚɑɚɍɜɌɓəɚɏɚ çɏɔɐɌ-ɛɜɚɎɚɐəɔɖɌè ɐɗɫ ɗɟɣɤɑɏɚ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ Ɏɚ Ɏɜɑɘɫ Ɏɝɖɜɧɞɔɫ. 
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POSSIBILITIES AND LIMITATIONS OF VIRUTAL AUTOPSY IN NEONATOLOGY 

 

Tumanova U.N., Shchegolev A.I.  
 

he data of literature and re sults of own researches are presented, which show the 

possibil -ity of using radiological methods for the analysis of the fetusesõ bodies, 

stillborn and neonatal deaths. It is noted that the post -mortem computed tomogr a-

phy (CT), i ncluding constructed three -dimensional reconstructions, allows you to explore 

the bonesõ topography in detail. With this method it is possible to estimate their form and 

calculate the quantitative characteristics of individual bones as a whole part or their co m-

Ȼ 

T 

ȷȱȶɂȴɋ 

 

ɀȯȭȿ çȹɌɟɣəɧɕ ɢɑəɞɜ 

ɌɖɟɤɑɜɝɞɎɌ, ɏɔəɑɖɚɗɚɏɔɔ 

ɔ ɛɑɜɔəɌɞɚɗɚɏɔɔ ɔɘɑəɔ 

ɌɖɌɐɑɘɔɖɌ Ȯ.ȴ.  

ȶɟɗɌɖɚɎɌè ȸɔəɓɐɜɌɎɌ 

ȼɀ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

Research Center of  

Obstetrics, Gynecology, 

and Perinatology.  

Moscow, Russia.  



   RUSSIAN ELECTRONIC JOURNA L OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (1):20-33       DOI:10.21569/2222-7415-2017-7-1-20-33              ʉʪʨʘʥʠʮʘ  21 
 

ponents, as well as to  identify the pathology of the skeletal system. Important a dvantages of 

postmortem CT is the ability to detect hemorrhages, and accumulations of fluid and free gas 

in the cavities, organs and tissues with the possibility of calculating their vo lume, and th e 

possibility of a clear definition of the localization of the probes and catheters in the corpse. 

The main advantages of postmortem magnetic resonance imaging (MRI) in neonatology 

should include excellent visualization of t he internal organs and soft tis sues and evaluate 

their topography, size and detection of pathological changes. Postmortem MRI should be 

conducted by at least T1 and T2 standard sequence of scanning. On the basis of the co m-

parative analysis of MRI signal intensities on the tomograms obtai ned in T2 mode of re -

search, we developed a method to determine the limitations of the intrauterine fetal death 

and also identified the differential diagnostic signs of stillborn an d dead newborn. Based on 

the as sessment of changes in signal intensity, we have also proposed a method for the dia g-

nosis of congenital pneumonia in dead newborn. It is concluded that postmortem radiolog i-

cal methods can and should be used in the analysis of perinatal death. For a fu ll bodiesõ 

analysis in neonatol ogy it requires th e combined use of both imaging techniques: CT and 

MRI. Currently, however, the posthumous virtopsy cannot be an alternative to the patholo g-

ical and forensic autopsy. Radi ology methods should be used as a supplement to autopsy, 

including as a sort of "guide " to better define the pathological processes during the autopsy.  

 

Keywords: autopsy, computed tomography (CT), magnetic resonance imaging (MRI),   
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ɟɞɚɛɝɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɛɌɞɚɗɚɏɚ-

ɌəɌɞɚɘɔɣɑɝɖɚɑ ɔɗɔ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɞɑɗɌ ɟɘɑɜ-

ɤɑɏɚ, ɛɟɞɑɘ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɏɚ ɔɓɎɗɑɣɑəɔɫ ɔ 

ɛɜɑɛɌɜɔɜɚɎɌəɔɫ ɚɜɏɌəɚɎ ɔ ɞɖɌəɑɕ, Ɍ ɞɌɖɒɑ 

ɛɜɚɎɑɐɑəɔɫ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ, ɍɔɚɡɔɘɔɣɑɝɖɔɡ, 

ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɔɡ ɔ ɐɜɟɏɔɡ əɑɚɍɡɚɐɔɘɧɡ ɘɑ-

ɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȺɝəɚɎəɧɘɔ ɛɜɔɣɔəɌɘɔ, ɎɧɓɎɌɎɤɔɘɔ 

əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɛɚɝɘɑɜɞəɚɏɚ ɗɟɣɑ-

Ɏɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɑɗ ɟɘɑɜɤɔɡ ɛɌɢɔɑəɞɚɎ Ɏɚ-

ɚɍɥɑ, ɔ Ɏ əɑɚəɌɞɚɗɚɏɔɔ Ɏ ɣɌɝɞəɚɝɞɔ, ɫɎɗɫɪɞɝɫ, 

əɌ əɌɤ Ɏɓɏɗɫɐ, ɜɚɝɞ ɖɚɗɔɣɑɝɞɎɌ ɚɞɖɌɓɚɎ ɜɚɐ-

ɝɞɎɑəəɔɖɚɎ ɚɞ Ɏɝɖɜɧɞɔɕ ɛɚ ɜɑɗɔɏɔɚɓəɧɘ, ɩɞɔ-

ɣɑɝɖɔɘ ɔ ɔəɧɘ ɝɚɚɍɜɌɒɑəɔɫɘ, Ɍ ɞɌɖɒɑ əɑɚɍɡɚ-

ɐɔɘɚɝɞɨ ɍɧɝɞɜɚɏɚ ɘɌɝɝɚɎɚɏɚ ɔɝ-ɝɗɑɐɚɎɌəɔɫ ɞɑɗ 

ɛɜɔ ɞɑɡəɚɏɑəəɧɡ ɖɌɞɌɝɞɜɚɠɌɡ ɔ Ɏɚɑəəɧɡ ɐɑɕ-

ɝɞɎɔɫɡ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɛɚɝɗɑɐɟɪɥɑɏɚ ɚɞɝɜɚ-

ɣɑəəɚɏɚ ɌəɌɗɔɓɌ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ. ȶɜɚɘɑ 

ɞɚɏɚ, ɛɜɔ ɞɜɌɐɔɢɔɚəəɚɕ Ɍɟɞɚɛɝɔɔ ɝɟɥɑɝɞɎɟɪɞ 

ɞɑɡəɔɣɑɝɖɔɑ ɝɗɚɒəɚɝɞɔ, ɝɎɫɓɌəəɧɑ ɝ ɚɝɚɍɑəəɚ-

ɝɞɫɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɞɐɑɗɨəɧɡ ɚɍɗɌɝɞɑɕ ɞɑɗɌ, Ɏ 

ɣɌɝɞəɚɝɞɔ, ɗɔɢɌ, ɤɑɔ, ɐɔɝɞɌɗɨəɧɡ ɚɞɐɑɗɚɎ 

Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɑɕ.  

Ȯ əɑɚəɌɞɚɗɚɏɔɔ ɛɜɚɎɑɐɑəɔɑ ɚɍɦɑɖɞɔɎəɚɕ 

ɚɢɑəɖɔ ɞɌəɌɞɚɏɑəɑɓɌ ɌəɞɑəɌɞɌɗɨəɚ ɛɚɏɔɍɤɔɡ 

ɛɗɚɐɚɎ ɘɚɒɑɞ ɍɧɞɨ ɚɏɜɌəɔɣɑəɚ ɔɓ-ɓɌ ɫɎɗɑəɔɕ 

ɘɌɢɑɜɌɢɔɔ ɔ ɌɟɞɚɗɔɓɌ. Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ ɓɌɞɜɟɐ-

əɑəɔɫ ɛɜɔ Ɍɟɞɚɛɝɔɕəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏɚɓəɔ-

ɖɌɪɞ ɔ ɛɜɔ ɔɓɟɣɑəɔɔ ɞɑɗ ɛɗɚɐɚɎ ɛɚɝɗɑ ɝɌɘɚ-

ɛɜɚɔɓɎɚɗɨəɚɏɚ ɔɗɔ ɔəɐɟɢɔɜɚɎɌəəɚɏɚ Ɏɧɖɔɐɧ-

ɤɌ, ɚɍɟɝɗɚɎɗɑəəɧɑ ɐɑɝɞɜɟɖɢɔɑɕ ɔ ɐɑ-

ɠɜɌɏɘɑəɞɌɢɔɑɕ ɞɖɌəɑɕ. ȹɑɘɌɗɚɎɌɒəɚ, ɣɞɚ 

əɑɚɍɡɚɐɔɘɚɝɞɨ ɍɧɝɞɜɚɏɚ ɔ ɚɍɦɑɖɞɔɎəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɞɑɗ ɛɚɏɔɍɤɔɡ ɛɗɚɐɚɎ ɔ əɚɎɚɜɚɒɐɑəəɧɡ 

ɎɚɓəɔɖɌɑɞ ɔ ɛɜɔ əɌɗɔɣɔɔ ɞɑɜɜɔɞɚɜɔɌɗɨəɚɕ ɜɌɓ-

ɚɍɥɑəəɚɝɞɔ ɛɑɜɔəɌɞɌɗɨəɧɡ ɢɑəɞɜɚɎ ɔ ɛɌɞɚɗɚ-

ɏɚɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɞɐɑɗɑəɔɕ, ɟɎɑɗɔɣɔɎɌɪɥɑɕ 

ɔəɞɑɜɎɌɗ Ɏɜɑɘɑəɔ ɝ ɘɚɘɑəɞɌ ɏɔɍɑɗɔ ɐɚ ɛɜɚɎɑ-

ɐɑəɔɫ Ɍɟɞɚɛɝɔɔ.  

Ⱥɐəɚ ɔɓ ɛɑɜɎɧɡ ɛɚɝɘɑɜɞəɧɡ ɖɚɘɛɨɪɞɑɜ-

əɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ (ȶȾ) ɔɝɝɗɑɐɚɎɌəɔɕ ɍɧɗɚ 

ɛɜɚɎɑɐɑəɚ Ɏ 1977 ɏɚɐɟ ɛɚ ɛɚɎɚɐɟ ɚɏəɑɝɞɜɑɗɨəɚ-

ɏɚ ɜɌəɑəɔɫ Ɏ ɏɚɗɚɎɟ, əɚ ɔɓ-ɓɌ ɛɗɚɡɚɏɚ ɖɌɣɑɝɞɎɌ 

ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɔ ɍɚɗɨɤɚɏɚ ɖɚɗɔɣɑ-

ɝɞɎɌ ɌɜɞɑɠɌɖɞɚɎ əɌ ɞɚɘɚɏɜɌɘɘɑ əɑ ɎɧɓɎɌɗɚ ɔə-

ɞɑɜɑɝɌ ɝɜɑɐɔ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɔɡ ɩɖɝɛɑɜɞɚɎ 

[1]. Ȯ 90-ɡ ɏɚɐɌɡ ɛɜɚɤɗɚɏɚ ɝɞɚɗɑɞɔɫ Ɏ ɝɎɫɓɔ ɝ 

ɜɌɓɎɔɞɔɑɘ ɘɑɞɚɐɚɎ ɝɟɐɑɍəɚɕ ɠɚɞɚɏɜɌɘɘɑɞɜɔɔ ɔ 

ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑɘ ɌɛɛɌɜɌɞɟɜɧ ɔ ɘɑɞɚɐɔɖ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɍɧɗɔ ɎɚɓɚɍəɚɎɗɑəɧ ɛɚ-

ɛɧɞɖɔ ɛɚɝɘɑɜɞəɚɏɚ ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɑɗ 

ɛɚɏɔɍɤɔɡ. ȴɘɑəəɚ ɞɚɏɐɌ Ɏ ɝɟɐɑɍəɚɕ ɘɑɐɔɢɔəɑ 

ɎɛɑɜɎɧɑ ɔ ɛɚɫɎɔɗɚɝɨ ɛɚəɫɞɔɑ ɚɍɦɑɖɞɔɎəɚɏɚ əɑ-

ɔəɎɌɓɔɎəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɜɟɛɌ [2].  

ȻɌɜɌɗɗɑɗɨəɚ ɝ ɝɟɐɑɍəɧɘɔ ɘɑɐɔɖɌɘɔ Ɏɔɜ-

ɞɟɌɗɨəɌɫ Ɍɟɞɚɛɝɔɫ ɎəɑɐɜɫɗɌɝɨ ɔ Ɏ ɛɌɞɚɗɚɏɚ-

ɌəɌɞɚɘɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ: ɚɐəɟ ɔɓ ɛɑɜɎɧɡ ɛɚ-

Ȭ 



   RUSSIAN ELECTRONIC JOURNA L OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (1):20-33       DOI:10.21569/2222-7415-2017-7-1-20-33              ʉʪʨʘʥʠʮʘ  22 
 

ɝɘɑɜɞəɧɡ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɡ ɞɚɘɚɏɜɌɠɔɕ 

(ȸȼȾ) Ɏɝɑɏɚ ɞɑɗɌ ɛɜɚɎɑɗɔ P.R. Ros c cɚɌɎɞ. [3]. 

ȰɌɗɨəɑɕɤɑɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ȶȾ ɔ ȸȼȾ ɐɗɫ ɌəɌ-

ɗɔɓɌ ɞɑɗ ɟɘɑɜɤɔɡ əɌɤɗɚ ɝɎɚɑ ɚɞɜɌɒɑəɔɑ Ɏ ɛɚ-

ɫɎɗɑəɔɔ əɚɎɧɡ ɞɑɜɘɔəɚɎ çɎɔɜɞɟɌɗɨəɌɫ Ɍɟɞɚ-

ɛɝɔɫè ɔ çɎɔɜɞɚɛɝɔɫè (çvirtopsyè = çɎɔɜɞɟɌɗɨəɧɕè 

+ çɎɝɖɜɧɞɔɑè), ɖɚɞɚɜɧɑ ɎɎɑɗ Richard Dirnhofer Ɏ 

2006 ɏɚɐɟ Ɏ ɛɜɌɖɞɔɖɟ ȴəɝɞɔɞɟɞɌ ɝɟɐɑɍəɚɕ ɘɑ-

ɐɔɢɔəɧ ȭɑɜəɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ [4].  

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɛɚɝɘɑɜɞəɧɑ ȶȾ ɔ 

ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɟɝɛɑɡɚɘ ɛɜɔɘɑəɫɪɞɝɫ Ɏɚ 

ɘəɚɏɔɡ ɝɞɜɌəɌɡ ɘɔɜɌ, Ɏ ɣɌɝɞəɚɝɞɔ, Ɏ Ȯɑɗɔɖɚ-

ɍɜɔɞɌəɔɔ ɔ ȹɔɐɑɜɗɌəɐɌɡ [5 - 7]. ȭɚɗɑɑ ɞɚɏɚ, Ɏ 

ɜɫɐɑ ɚɍɗɌɝɞɑɕ ɋɛɚəɔɔ, əɑ ɔɘɑɪɥɔɡ ɝɛɑɢɔɌɗɔ-

ɝɞɚɎ-ɛɌɞɚɗɚɏɚɎ, əɚ ɡɚɜɚɤɚ ɚɝəɌɥɑəəɧɡ ɖɚɘɛɨ-

ɪɞɑɜəɧɘɔ ɞɚɘɚɏɜɌɠɌɘɔ ɍɚɗɨəɔɢɌɡ, ɍɧɗɌ əɌɗɌ-

ɒɑəɌ ɢɑɗɌɫ ɝɔɝɞɑɘɌ ɛɜɚɎɑɐɑəɔɫ ɛɚɝɘɑɜɞəɧɡ ȶȾ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɐɗɫ ɟɝɞɌəɚɎɗɑəɔɫ ɛɜɔɣɔəɧ ɝɘɑɜ-

ɞɔ ɟɘɑɜɤɔɡ ɍɚɗɨəɧɡ [8]. 

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɎɑ-

ɐɑəɔɫ, Ɍ ɞɌɖɒɑ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔ ɛɚɗəɚɢɑə-

əɚɝɞɨ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɔ ɎɔɜɞɟɌɗɨəɚɕ 

Ɍɟɞɚɛɝɔɔ ɚɍɟɝɗɚɎɗɑəɌ ɞɜɑɘɫ ɎɓɌɔɘɚɝɎɫ-

ɓɌəəɧɘɔ ɝɚɝɞɌɎɗɫɪɥɔɘɔ. ȻɑɜɎɧɘ ɓɎɑəɚɘ ɫɎ-

ɗɫɑɞɝɫ əɌɗɔɣɔɑ ɝɚɎɜɑɘɑəəɚɕ ȶȾ ɔ ȸȼȾ ɌɛɛɌ-

ɜɌɞɟɜɧ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɛɚɗɟɣɑ-

əɔɫ ɖɌɣɑɝɞɎɑəəɧɡ ɞɚɘɚɏɜɌɘɘ. Ȯɚ-Ɏɞɚɜɧɡ, 

əɌɗɔɣɔɑ ɛɜɚɏɜɌɘɘ ɛɚɝɞɚɍɜɌɍɚɞɖɔ ɛɚɗɟɣɑəəɧɡ 

ɝəɔɘɖɚɎ, Ɏ ɣɌɝɞəɚɝɞɔ, ɐɗɫ Ɏɧɐɑɗɑəɔɫ ɚɞ-

ɐɑɗɨəɧɡ ɚɍɗɌɝɞɑɕ, ɝɚɓɐɌəɔɫ ɞɜɑɡɘɑɜəɧɡ ɘɚɐɑ-

ɗɑɕ ɔ ɖɌɜɞɔɜɚɎɌəɔɫ. ȴ Ɏ ɞɜɑɞɨɔɡ, əɌɗɔɣɔɑ Ɏɧ-

ɝɚɖɚɖɎɌɗɔɠɔɢɔɜɚɎɌəəɚɏɚ ɝɛɑɢɔɌɗɨəɚ ɛɚɐɏɚɞɚɎ-

ɗɑəəɚɏɚ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ, ɓəɌɖɚɘɚɏɚ ɝ ɗɟɣɑ-

Ɏɚɕ ɖɌɜɞɔəɚɕ ɛɚɝɘɑɜɞəɧɡ ɔɓɘɑəɑəɔɕ əɌɜɫɐɟ ɝ 

ɚɍɥɑɖɗɔəɔɣɑɝɖɔɘɔ ɓəɌəɔɫɘɔ ɐɗɫ ɌəɌɗɔɓɌ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɔ əɌɛɔɝɌəɔɫ ɓɌɖɗɪɣɑ-

əɔɫ, Ɍ ɞɌɖɒɑ ɛɜɚɎɑɐɑəɔɫ ɖɗɔəɔ-ɖɚ-

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɝɚɛɚɝɞɌɎɗɑəɔɕ ɔ ɎɧɍɚɜɌ ɘɑ-

ɞɚɐɔɖ ɝɖɌəɔɜɚɎɌəɔɫ ɐɗɫ ɛɚɝɗɑɐɟɪɥɔɡ ɗɟɣɑɎɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ. 

ɂɑɗɨ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɧ: ɌəɌɗɔɓ Ɏɚɓɘɚɒ-

əɚɝɞɑɕ ɛɜɚɎɑɐɑəɔɫ ɛɚɝɘɑɜɞəɧɡ ȶȾ ɔ ȸȼȾ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ Ɏ əɑɚəɌɞɚɗɚɏɔɔ, ɚɝəɚɎɌəəɧɕ əɌ 

ɝɚɍɝɞɎɑəəɧɡ ɜɑɓɟɗɨɞɌɞɌɡ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɑɗ ɛɚ-

ɏɔɍɤɔɡ ɛɗɚɐɚɎ, ɘɑɜɞɎɚɜɚɒɐɑəəɧɡ ɔ ɟɘɑɜɤɔɡ 

əɚɎɚɜɚɒɐɑəəɧɡ ɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɔɡ ɝ ɐɌəəɧɘɔ 

ɗɔɞɑɜɌɞɟɜɧ.  

Ȼɜɑɒɐɑ Ɏɝɑɏɚ, ɝɗɑɐɟɑɞ ɚɝɞɌəɚɎɔɞɨɝɫ əɌ 

ɚɝɚɍɑəəɚɝɞɫɡ ɛɜɚɎɑɐɑəɔɫ ɛɚɝɘɑɜɞəɧɡ ȶȾ ɔ ȸȼȾ 

ɔɝɝɗɑɐɚɎɌəɔɕ, ɖɚɞɚɜɧɑ ɚɖɌɓɧɎɌɪɞ ɖɌɖ ɛɚɗɚɒɔ-

ɞɑɗɨəɚɑ Ɏɗɔɫəɔɑ əɌ ɛɚɗɟɣɑəɔɑ ɖɌɣɑɝɞɎɑəəɧɡ 

ɞɚɘɚɏɜɌɘɘ ɔ ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ, ɞɌɖ ɔ 

ɔɘɑɪɞ ɚɏɜɌəɔɣɔɎɌɪɥɑɑ ɓəɌɣɑəɔɑ. ȾɌɖ, ɖ ɛɚɗɚ-

ɒɔɞɑɗɨəɧɘ ɘɚɘɑəɞɌɘ ɛɚɝɘɑɜɞəɚɏɚ ɗɟɣɑɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɝɗɑɐɟɑɞ ɚɞəɑɝɞɔ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɑ-

əɑɍɜɑɣɨ ɓəɌɣɔɞɑɗɨəɚɕ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɚɕ, ɞɚɖ-

ɝɔɣɑɝɖɔɘ ɔ Ɍɗɗɑɜɏɔɣɑɝɖɔɘ ɐɑɕɝɞɎɔɑɘ ɖɚə-

ɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ, Ɍ ɞɌɖɒɑ ɔɝɛɚɗɨɓɚɎɌɞɨ 

Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɑ ɎɎɑɐɑəɔɑ əɑɞɔɛɔɣəɧɡ ɐɗɫ 

ɒɔɎɧɡ ɛɌɢɔɑəɞɚɎ ɖɚəɞɜɌɝɞəɧɡ ɌɏɑəɞɚɎ əɌ ɗɔ-

ɛɔɐəɚɕ ɚɝəɚɎɑ (ɛɚɗɔɩɞɔɗɑəɏɗɔɖɚɗɨ ɔ ɕɚɐɔɜɚ-

ɎɌəəɧɑ ɘɌɝɗɌ) ɔ ɎɚɓɐɟɡɌ [9, 10]. ȺɞɝɟɞɝɞɎɔɑ 

ɐɎɔɒɑəɔɕ ɖɌɖ Ɏɝɑɏɚ ɞɑɗɌ, ɞɌɖ ɔ ɜɌɓɗɔɣəɧɡ ɚɜ-

ɏɌəɚɎ, Ɏ ɣɌɝɞəɚɝɞɔ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ, ɐɧ-

ɡɌɞɑɗɨəɧɡ ɐɎɔɒɑəɔɕ, ɛɑɜɔɝɞɌɗɨɞɔɖɔ, ɔɝɖɗɪɣɌ-

ɑɞ ɛɚɫɎɗɑəɔɑ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɌɜɞɑɠɌɖɞɚɎ, ɣɞɚ 

ɚɝɚɍɑəəɚ ɎɌɒəɚ ɛɜɔ ȸȼȾ. ȹɑɘɌɗɚɎɌɒəɧɘ ɫɎɗɫ-

ɑɞɝɫ ɞɌɖɒɑ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔɐɌəɔɫ əɑɚɍɡɚɐɔɘɚ-

ɏɚ ɛɚɗɚɒɑəɔɫ ɖɚəɑɣəɚɝɞɑɕ ɔ Ɏɝɑɏɚ ɞɑɗɌ əɌ ɝɞɚɗɑ 

ȶȾ ɔ ȸȼȾ ɌɛɛɌɜɌɞɚɎ ɐɗɫ ɗɟɣɤɑɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ [11].  

Ⱥɞɗɔɣɔɞɑɗɨəɚɕ ɚɝɚɍɑəəɚɝɞɨɪ ɛɚɝɘɑɜɞəɚɕ 

ȶȾ Ɏ əɑɚəɌɞɚɗɚɏɔɔ ɫɎɗɫɑɞɝɫ ɖɌɣɑɝɞɎɚ ɛɚ-

ɗɟɣɌɑɘɧɡ ɞɚɘɚɏɜɌɘɘ (ɜɔɝ. 1). ȶ ɍɚɗɨɤɚɘɟ ɝɚɒɌ-

ɗɑəɔɪ, əɑɓɌɎɔɝɔɘɚ ɚɞ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚɖɌ ĭ 

ɍɟɐɨ ɞɚ ɞɑɗɌ ɛɗɚɐɚɎ, ɛɚɏɔɍɤɔɡ əɌ ɜɌəəɔɡ ɝɜɚ-

ɖɌɡ ɏɑɝɞɌɢɔɔ, ɔɗɔ ɞɑɗɌ ɟɘɑɜɤɔɡ əɚɎɚɜɚɒɐɑə-

əɧɡ, ɜɚɐɔɎɤɔɡɝɫ əɌ ɝɜɚɖɑ 39-41 əɑɐɑɗɫ, ĭ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɫ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɔ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌ-

əɚɎ əɌ ɛɚɗɟɣɌɑɘɧɡ ɞɚɘɚɏɜɌɘɘɌɡ ɓəɌɣɔɞɑɗɨəɚ 

ɓɌɞɜɟɐəɑəɌ Ɏ ɚɞɗɔɣɔɔ ɚɞ ɞɚɘɚɏɜɌɘɘ, ɛɚɗɟɣɌɑ-

ɘɧɡ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɞɑɗ Ɏɓɜɚɝɗɧɡ ɛɌɢɔɑəɞɚɎ. 

ȻɚɐɚɍəɌɫ ɚɝɚɍɑəəɚɝɞɨ ɚɍɟɝɗɚɎɗɑəɌ ɘɌɗɧɘɔ 

ɜɌɓɘɑɜɌɘɔ ɞɑɗ ɛɗɚɐɚɎ ɔ əɚɎɚɜɚɒɐɑəəɧɡ, Ɍ 

ɞɌɖɒɑ ɚɞɝɟɞɝɞɎɔɑɘ ɎɧɜɌɒɑəəɚɕ ɘɑɒɚɜɏɌəəɚɕ 

ɒɔɜɚɎɚɕ ɞɖɌəɔ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, əɑɝɘɚɞɜɫ əɌ ɞɚ, 

ɣɞɚ ȶȾ Ɏɓɜɚɝɗɧɡ ɗɔɢ, ɖɌɖ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖ-

ɞɔɖɑ, ɞɌɖ ɔ ɛɜɔ ɛɚɝɘɑɜɞəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ, Ɏɚ 

ɘəɚɏɔɡ ɝɗɟɣɌɫɡ ɫɎɗɫɑɞɝɫ ɛɚɗəɚɢɑəəɧɘ ɔ ɐɚɝɞɌ-

ɞɚɣəɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ, ɩɞɚ əɑɗɨɓɫ ɝɖɌ-

ɓɌɞɨ ɚ ɑɏɚ ɛɜɔɘɑəɑəɔɔ Ɏ əɑɚəɌɞɚɗɚɏɔɔ. 

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ȶȾ ɫɎɗɫɑɞɝɫ əɑɓɌɘɑəɔɘɧɘ 

ɘɑɞɚɐɚɘ ɐɗɫ ɚɢɑəɖɔ ɖɚɝɞəɚɏɚ ɝɖɑɗɑɞɌ ɛɗɚɐɚɎ ɔ 

əɚɎɚɜɚɒɐɑəəɧɡ, ɖɚɞɚɜɧɕ ɔɘɑɑɞ ɛɜɑɎɚɝɡɚɐəɟɪ 

ɎɔɓɟɌɗɔɓɌɢɔɪ əɌ ɞɚɘɚɏɜɌɘɘɌɡ. ȭɚɗɑɑ ɞɚɏɚ, ɛɜɔ 

ɛɚɘɚɥɔ ɛɜɚɏɜɌɘɘ ɛɚɝɞɚɍɜɌɍɚɞɖɔ ɛɚɗɟɣɑəəɧɡ 

ɝəɔɘɖɚɎ Ɏɚɓɘɚɒəɚ ɛɚɝɞɜɚɑəɔɑ ɞɜɑɡɘɑɜəɧɡ ɘɚ-

ɐɑɗɑɕ ɖɌɖ Ɏɝɑɏɚ ɞɑɗɌ, ɞɌɖ ɔ ɞɜɑɡɘɑɜəɚɕ ɜɑɖɚə-

ɝɞɜɟɖɢɔɕ ɖɚɝɞəɚɏɚ ɝɖɑɗɑɞɌ ɢɑɗɔɖɚɘ ɔɗɔ Ɏɧ-

ɍɜɌəəɚɕ ɚɍɗɌɝɞɔ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ȶȾ ɛɚɓɎɚɗɫɑɞ 

ɛɚɐɜɚɍəɚ ɔɓɟɣɔɞɨ ɞɚɛɚɏɜɌɠɔɪ ɖɚɝɞɑɕ ɝ Ɏɚɓ-

ɘɚɒəɚɝɞɨɪ ɚɢɑəɖɔ ɔɡ ɠɚɜɘɧ ɔ ɜɌɝɣɑɞɌ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɚɞɐɑɗɨəɧɡ ɖɚɝɞɑɕ Ɏ 

ɢɑɗɚɘ ɔ ɔɡ ɩɗɑɘɑəɞɚɎ, Ɍ ɞɌɖɒɑ ɎɧɫɎɔɞɨ ɛɌɞɚɗɚ-

ɏɔɪ ɖɚɝɞəɚɕ ɝɔɝɞɑɘɧ. ȹɌɏɗɫɐəɧɘ ɛɜɔɘɑɜɚɘ 

ɎɧɤɑɝɖɌɓɌəəɚɏɚ ɫɎɗɫɪɞɝɫ ɛɜɚɎɑɐɑəəɧɑ əɌɘɔ 

ɛɚɝɘɑɜɞəɧɑ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɑɗ ɛɚɏɔɍɤɔɡ ɝ 

ɘəɚɒɑɝɞɎɑəəɧɘɔ ɌəɚɘɌɗɔɫɘɔ ɖɚɝɞɑɕ (ɜɔɝ. 2) 

[12]. ȶɜɚɘɑ ɞɚɏɚ, ɔɘɑəəɚ ȶȾ ɎɔɓɟɌɗɔɓɌɢɔɫ ɖɚɝɞ-

əɚɏɚ ɝɖɑɗɑɞɌ ɝɜɑɐɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɛɚɓɎɚɗɔɗɌ 

ɛɜɚɎɑɝɞɔ ɣɑɞɖɟɪ ɞɚɛɚɏɜɌɠɔɣɑɝɖɟɪ ɚɢɑəɖɟ ɞɑɗɌ 

ɛɗɚɐɌ-ɌɘɚɜɠɟɝɌ (ɜɔɝ. 3) [13].  

ȮɌɒəɧɘ ɐɚɝɞɚɔəɝɞɎɚɘ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɫɎ-

ɗɫɑɞɝɫ, əɌ əɌɤ Ɏɓɏɗɫɐ, Ɏɚɓɘɚɒəɚɝɞɨ ɣɑɞɖɚɏɚ 

ɚɛɜɑɐɑɗɑəɔɫ ɗɚɖɌɗɔɓɌɢɔɔ ɓɚəɐɚɎ ɔ ɖɌɞɑɞɑɜɚɎ Ɏ 

ɞɜɟɛɑ. ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɛɚɝɞɟɛɌɪɥɔɑ əɌ ɛɌɞɚɗɚ-

ɏɚɌəɌɞɚɘɔɣɑɝɖɚɑ Ɏɝɖɜɧɞɔɑ ɞɑɗɌ əɚɎɚɜɚɒɐɑə-

əɧɡ ɔɓ ɚɞɐɑɗɑəɔɫ ɜɑɌəɔɘɌɢɔɔ ɔ ɔəɞɑəɝɔɎəɚɕ 

ɞɑɜɌɛɔɔ ɛɜɌɖɞɔɣɑɝɖɔ ɎɝɑɏɐɌ ɔɘɑɪɞ ɖɌɞɑɞɑɜɧ ɔ 

ɓɚəɐɧ,  ɖɚɞɚɜɧɑ  ɘɚɏɟɞ ɍɧɞɨ ɝɘɑɥɑəɧ ɔ ɚɍɜɑɓɌ- 



   RUSSIAN ELECTRONIC JOURNA L OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (1):20-33       DOI:10.21569/2222-7415-2017-7-1-20-33              ʉʪʨʘʥʠʮʘ  23 
 

 

 

ȼɔɝ. 1 Ɍ (Fig. 1 a)  

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1. ȶȾ ɞɑɗ, ɠɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ɍ - ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ ɛɚɝɘɑɜɞəɚ; ɌəɞɑəɌɞɌɗɨəɚ ɛɚɏɔɍɤɔɕ ɛɗɚɐ əɌ 20 əɑɐɑɗɑ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚɖɌ. 

ɍ - ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ ɛɚɝɘɑɜɞəɚ; ɘɑɜɞɎɚɜɚɒɐɑəəɧɕ əɌ 39 əɑɐɑɗɑ ɏɑɝɞɌɢɔɔ.  

Ɏ - ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ ɛɜɔɒɔɓəɑəəɚ; ɘɟɒɣɔəɌ Ɏ ɎɚɓɜɌɝɞɑ 70 ɗɑɞ. 

Fig. 1.  CT images of the bodies, frontal section.  

Ɍ - postmortem; a antenatal dead fetus at 20 weeks gestational age.  

b - postmortem; a stillborn at 39 weeks gestational age.  

c - intravital; a 70 -year -old male.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2. ȻɚɝɘɑɜɞəɌɫ ȶȾ ɞɑɗɌ ɌəɞɑəɌɞɌɗɨəɚ ɛɚɏɔɍɤɑɏɚ ɛɗɚɐɌ əɌ 34 əɑɐɑɗɑ ɏɑɝɞɌɢɔɔ,  ɔɘɑɪɥɑɏɚ 

ɛɌɞɚɗɚɏɔɪ ɖɚɝɞəɚɏɚ ɝɖɑɗɑɞɌ. 

Ɍ - ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ Ɏɝɑɏɚ ɞɑɗɌ, ɠɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ɍ - ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɖɚɝɞəɚɏɚ ɝɖɑɗɑɞɌ. 

Ɏ - ɚɍɦɑɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏɝɑɏɚ ɞɑɗɌ.  

Fig. 2. Postmortem CT of the antenatal deceas ed fetus at 34 weeks of gestation with skeletal pathology.  

Ɍ - CT image of the whole body, frontal section.  

b - three -dimensional reconstruction of the skeleton.  

c - volumetric reconstruction of the whole body.  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3. Ⱦɜɑɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɛɚɝɘɑɜɞəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ ɌəɞɑəɌɞɌɗɨəɚ ɛɚ-

ɏɔɍɤɑɏɚ ɛɗɚɐɌ əɌ 30 əɑɐɑɗɑ ɏɑɝɞɌɢɔɔ. 

Ɍ - ɚɍɦɑɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏɝɑɏɚ ɞɑɗɌ.  

ɍ - ɞɚɛɚɏɜɌɠɔɣɑɝɖɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɛɚɖɌɓɧɎɌɪɥɌɫ ɝɚɚɞəɚɤɑəɔɑ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɔ ɖɚɝɞəɚɏɚ ɝɖɑɗɑɞɌ. 

Ɏ - ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɖɚɝɞəɚɏɚ ɝɖɑɗɑɞɌ. 

Fig. 3.   Three-dimensional reconstructions of postmortem CT images of the antenatal deceased fetus at 

30 weeks of gestation.  

Ɍ - volumetric reconstruction of the whole body.  

b - topograp hic reconstruction, which shows the ratio of the soft tissue and bone of the skeleton.  

c - three -dimensional reconstruction of the skeleton.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.  ȻɚɝɘɑɜɞəɌɫ ȶȾ ɞɑɗɌ ɛɚɏɔɍɤɑɏɚ əɚɎɚɜɚɒɐɑəəɚɏɚ, ɜɚɐɔɎɤɑɏɚɝɫ əɌ 37 əɑɐɑɗɑ ɏɑɝɞɌɢɔɔ. 

ȹɌɗɔɣɔɑ ɓɚəɐɚɎ ɔ ɖɌɞɑɞɑɜɚɎ, ɎɧɫɎɗɑəɔɑ ɔɡ ɡɚɐɌ ɔ ɘɑɝɞɚɛɚɗɚɒɑəɔɫ. 

Ɍ - ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ Ɏɝɑɏɚ ɞɑɗɌ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ɍ - ɚɍɦɑɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏɝɑɏɚ ɞɑɗɌ. 

Ɏ - ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɖɚɝɞəɚɏɚ ɝɖɑɗɑɞɌ. 

 

Fig. 4.  Postmortem CT of the deceased newborn, which was born at 37 weeks gestational age.  

Visualization of probes and catheters, identifying their course and location.  

Ɍ - CT image of the whole body, sagittal section.  

b - volumetric reconstruction of the  whole body.  

c - three -dimensional reconstruction of the skeleton.  
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əɧ ɛɜɔ ɞɜɌɐɔɢɔɚəəɚɘ Ɍɟɞɚɛɝɔɕəɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ. ȻɜɚɎɑɐɑəɔɑ ɒɑ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɛɚɓɎɚɗɫɑɞ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɔɡ ɘɑɝɞɚɛɚɗɚɒɑəɔɑ, ɚɍɗɑɏɣɌɫ 

ɞɑɘ ɝɌɘɧɘ ɛɜɚɎɑɐɑəɔɑ Ɍɟɞɚɛɝɔɔ (ɜɔɝ. 4). 

ȽɚɏɗɌɝəɚ ɛɜɚɎɑɐɑəəɧɘ əɌɘɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫɘ, ȶȾ ɫɎɗɫɑɞɝɫ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑ-

ɞɚɐɚɘ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɔ ɚɢɑəɖɔ ɚɍɦɑɘɌ ɝɎɚɍɚɐ-

əɚɏɚ ɏɌɓɌ Ɏ  ɝɎɚɍɚɐəɧɡ ɛɚɗɚɝɞɫɡ, ɚɜɏɌəɌɡ ɔ ɞɖɌ-

əɫɡ: ɛəɑɎɘɚɞɚɜɌɖɝɌ, ɛəɑɎɘɚɛɑɜɔɞɚəɑɟɘɌ, 

ɛəɑɎɘɌɞɔɓɌɢɔɔ ɛɑɞɑɗɨ ɖɔɤɖɔ, ɛɚɐɖɚɒəɚɕ ɩɘ-

ɠɔɓɑɘɧ, ɏɌɓɌ Ɏ ɛɜɚɝɎɑɞɑ ɝɚɝɟɐɚɎ ɔ ɞ.ɐ. [14, 15]. 

Ȼɜɔ ɩɞɚɘ ɛɚɝɘɑɜɞəɌɫ ȶȾ ɛɜɑɎɚɝɡɚɐɔɞ Ɏɚɓɘɚɒ-

əɚɝɞɔ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɔ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɚɏɚ Ɏɝɖɜɧɞɔɫ.  

ȶ ɛɚɗɚɒɔɞɑɗɨəɧɘ ɘɚɘɑəɞɌɘ ɛɚɝɘɑɜɞəɚɕ 

ȶȾ ɝɗɑɐɟɑɞ ɚɞəɑɝɞɔ ɔ Ɏɚɓɘɚɒəɚɝɞɔ ɎɧɫɎɗɑəɔɫ 

ɝɖɚɛɗɑəɔɕ ɒɔɐɖɚɝɞɔ Ɏ ɝɑɜɚɓəɧɡ ɛɚɗɚɝɞɫɡ ɔ 

ɞɖɌəɫɡ, Ɍ ɞɌɖɒɑ ɖɜɚɎɚɔɓɗɔɫəɔɕ Ɏ ɚɜɏɌəɌɡ ɔ 

ɞɖɌəɫɡ (ɜɔɝ. 5) [16, 17].  

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, ɚɞɝɟɞɝɞɎɔɑ 

ɑɝɞɑɝɞɎɑəəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɔ ɚɞɝɟɞɝɞɎɔɑ 

ɞɚəɟɝɌ ɝɚɝɟɐɚɎ ɓəɌɣɔɞɑɗɨəɚ ɓɌɞɜɟɐəɫɑɞ ɛɜɚɎɑ-

ɐɑəɔɑ ɛɚɝɘɑɜɞəɧɡ ɌəɏɔɚɏɜɌɠɔɔ ɔ ɖɗɌɝɝɔɣɑɝɖɚ-

ɏɚ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ [18, 19]. Ȯ ɩɞɚɕ ɝɎɫɓɔ, 

ɜɫɐɚɘ ɌɎɞɚɜɚɎ ɜɌɓɜɌɍɚɞɌəɧ ɝɛɑɢɔɌɗɨəɌɫ ɌɛɛɌ-

ɜɌɞɟɜɌ ɔ ɘɑɞɚɐɔɖɔ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑ-

ɛɌɜɌɞɚɎ Ɏ ɖɜɚɎɑəɚɝəɧɑ ɝɚɝɟɐɧ ɞɑɗ ɛɚɏɔɍɤɔɡ 

ɛɌɢɔɑəɞɚɎ [20].  

Ȯ ɝɗɟɣɌɫɡ ɛɑɜɔəɌɞɌɗɨəɚɕ ɝɘɑɜɞɔ, əɌɜɫɐɟ ɝ 

ɞɜɌɐɔɢɔɚəəɧɘɔ ɐɚɝɞɟɛɌɘɔ, ɛɜɔɘɑəɫɪɥɔɘɔɝɫ 

ɐɗɫ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, əɌɘɔ 

ɍɧɗɌ ɌɛɜɚɍɔɜɚɎɌəɌ ɘɑɞɚɐɔɖɌ ɎɎɑɐɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɝɚɝɟɐɧ ɛɟɛɚɎɔəɧ (ɜɔɝ. 

6), ɛɚɓɎɚɗɫɪɥɌɫ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɖɌɖ ɝɚɝɟɐɧ 

ɛɑɣɑəɔ, ɞɌɖ ɔ ɐɜɟɏɔɑ ɖɜɚɎɑəɚɝəɧɑ ɝɚɝɟɐɧ Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɛɚɝɞɌɎɗɑəəɧɡ ɓɌɐɌɣ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɛɜɚɎɑɐɑəəɧɡ əɌɘɔ ɛɚ-

ɝɘɑɜɞəɧɡ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɕ ɞɑɗ ɛɚɏɔɍɤɔɡ ɛɗɚ-

ɐɚɎ, ɘɑɜɞɎɚɜɚɒɐɑəəɧɡ ɔ ɟɘɑɜɤɔɡ əɚɎɚɜɚɒ-

ɐɑəəɧɡ, ɘɚɒəɚ ɓɌɖɗɪɣɔɞɨ, ɣɞɚ ɖ ɚɝəɚɎəɧɘ ɐɚ-

ɝɞɚɔəɝɞɎɌɘ ɛɚɝɘɑɜɞəɚɕ ȸȼȾ Ɏ əɑɚəɌɞɚɗɚɏɔɔ 

ɝɗɑɐɟɑɞ ɚɞəɑɝɞɔ ɛɜɑɖɜɌɝəɟɪ ɎɔɓɟɌɗɔɓɌɢɔɪ 

Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ ɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɝ Ɏɚɓɘɚɒ-

əɚɝɞɨɪ ɚɢɑəɖɔ ɔɡ ɞɚɛɚɏɜɌɠɔɔ, ɜɌɓɘɑɜɚɎ ɔ Ɏɧ-

ɫɎɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ (ɜɔɝ. 7) [21, 

22].  

ȽɟɥɑɝɞɎɑəəɧɘ ɘɚɘɑəɞɚɘ ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ 

ɛɜɚɎɑɐɑəɔɑ ɛɚɝɘɑɜɞəɚɕ ȸȼȾ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ 

ɛɜɔɓəɌɖɔ əɌɜɟɤɑəɔɫ ɝɞɜɚɑəɔɫ ɔ ɛɚɎɜɑɒɐɑəɔɫ 

ɞɖɌəɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɐɌɒɑ Ɏ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚ-

ɏɐɌ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ əɑ-

Ɏɚɓɘɚɒəɚ ɔɓ-ɓɌ ɫɎɗɑəɔɕ ɌɟɞɚɗɔɓɌ. Ȼɜɔ ɩɞɚɘ ɐɚ-

ɝɞɌɞɚɣəɚ ɡɚɜɚɤɚ ɎɧɫɎɗɫɪɞɝɫ ɚɣɌɏɚɎɧɑ ɛɚɜɌ-

ɒɑəɔɫ ɏɔɛɚɖɝɔɣɑɝɖɔ-ɔɤɑɘɔɣɑɝɖɚɕ ɛɜɔɜɚɐɧ ɔ 

ɐɔɠɠɟɓəɧɕ ɚɞɑɖ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȭɚɗɑɑ ɞɚɏɚ, ɛɚ 

ɘəɑəɔɪ əɑɖɚɞɚɜɧɡ ɌɎɞɚɜɚɎ, Ɏɚɓɘɚɒəɚɝɞɔ ɛɚ-

ɝɘɑɜɞəɚɕ ȸȼȾ ɛɜɑɎɚɝɡɚɐɫɞ ɛɚɞɑəɢɔɌɗ ɞɜɌɐɔɢɔ-

ɚəəɚɏɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɏɚɗɚɎ-

əɚɏɚ ɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɛɜɔ ɌəɌɗɔɓɑ Ɏɜɚɒɐɑəəɧɡ 

ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ ɔ ɛɚɜɌɒɑəɔɕ ɢɑəɞɜɌɗɨəɚɕ 

əɑɜɎəɚɕ ɝɔɝɞɑɘɧ ɛɗɚɐɌ ɔ əɚɎɚɜɚɒɐɑəəɚɏɚ [23]. 

Ȼɜɔ ɩɞɚɘ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɚɝɘɑɜɞ-

əɌɫ ȸȼȾ ɐɚɗɒəɌ ɛɜɚɎɚɐɔɞɨɝɫ ɖɌɖ ɘɔəɔɘɟɘ Ɏ 

ɐɎɟɡ ɝɞɌəɐɌɜɞəɧɡ Ⱦ1- ɔ Ⱦ2-ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ 

ɝɖɌəɔɜɚɎɌəɔɫ (ɜɔɝ. 8), Ɍ əɑ Ɏ ɖɌɖɚɕ-ɗɔɍɚ ɚɐəɚɕ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɝɖɌəɔɜɚɎɌəɔɫ, əɌɛɜɔɘɑɜ, Ɏ 

Ⱦ2-ɜɑɒɔɘɑ, ɖɌɖ ɓɌɣɌɝɞɟɪ ɩɞɚ ɍɧɎɌɑɞ Ɏ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ [24]. Ȭ ɟɣɔɞɧɎɌɫ, ɣɞɚ ɌɜɝɑəɌɗ 

ȸȼȾ ɔɘɑɑɞ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɘɑɞɚɐɔɖ ɝɖɌəɔ-

ɜɚɎɌəɔɫ, ɛɜɔɢɑɗɨəɚ əɌɛɜɌɎɗɑəəɧɡ əɌ ɎɧɫɎɗɑ-

əɔɑ ɞɚɕ ɔɗɔ ɔəɚɕ ɛɌɞɚɗɚɏɔɔ, ɞɚ ɚəɔ, əɑɝɚɘəɑə-

əɚ, ɞɌɖɒɑ ɘɚɏɟɞ ɔ ɐɚɗɒəɧ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ 

ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ 

Ȼɚɗɟɣɑəəɧɑ ɛɚɝɘɑɜɞəɧɑ ȸȼ-ɞɚɘɚɏɜɌɘɘɧ 

ɛɚɓɎɚɗɫɪɞ ɛɜɚɎɚɐɔɞɨ əɑ ɞɚɗɨɖɚ ɎɔɓɟɌɗɨəɧɕ 

ɌəɌɗɔɓ ɝɚɝɞɚɫəɔɫ ɞɑɗɌ ɖɌɖ Ɏ ɢɑɗɚɘ, ɞɌɖ ɔ ɚɞ-

ɐɑɗɨəɧɡ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ, əɚ ɔ ɖɚɗɔɣɑɝɞɎɑəəɟɪ 

ɚɢɑəɖɟ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ, ɣɞɚ ɐɑɗɌɑɞ Ɏɚɓ-

ɘɚɒəɧɘ ɚɍɦɑɖɞɔɎəɟɪ ɔ ɞɚɣəɟɪ ɚɢɑəɖɟ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɝɜɌɎəɔɞɑɗɨəɚɏɚ ɌəɌɗɔɓɌ əɌ 

ɛɚɝɘɑɜɞəɧɡ ȸȼ-ɞɚɘɚɏɜɌɘɘɌɡ ɔəɞɑəɝɔɎəɚɝɞɑɕ 

ɝɔɏəɌɗɌ ɚɞ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ ɔ ɝɎɚɍɚɐəɚɕ 

ɒɔɐɖɚɝɞɔ Ɏ Ⱦ2-ɜɑɒɔɘɑ ɔɝɝɗɑɐɚɎɌəɔɫ, əɌɘɔ ɍɧ-

ɗɔ ɔɓɟɣɑəɌ ɎɧɜɌɒɑəəɚɝɞɨ ɛɜɚɢɑɝɝɚɎ ɘɌɢɑɜɌɢɔɔ 

ɛɚɝɗɑ Ɏəɟɞɜɔɟɞɜɚɍəɚɕ ɏɔɍɑɗɔ ɛɗɚɐɌ, ɛɚɝɗɟɒɔɎ-

ɤɌɫ ɚɝəɚɎɚɕ ɐɗɫ ɜɌɓɜɌɍɚɞɖɔ ɝɛɚɝɚɍɌ ɚɛɜɑɐɑɗɑ-

əɔɫ ɐɌɎəɚɝɞɔ ɌəɞɑəɌɞɌɗɨəɚɕ ɏɔɍɑɗɔ ɛɗɚɐɌ [25 - 

27] (ɜɔɝ. 9).  

ȾɜɌɐɔɢɔɚəəɚ ȸȼȾ əɑ ɔɝɛɚɗɨɓɟɑɞɝɫ ɛɜɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɗɬɏɖɔɡ Ɏ ɝɎɫɓɔ ɝ ɠɔɓɔɣɑɝɖɔɘɔ ɚɝɚ-

ɍɑəəɚɝɞɫɘɔ ɔɓɚɍɜɌɒɑəɔɫ ɔɡ ɛɌɜɑəɡɔɘɧ ɛɜɔ 

ɛɚɗɟɣɑəɔɔ ɞɚɘɚɏɜɌɘɘ, ɛɜɔɎɚɐɫɥɔɘɔ ɖ Ɍɜɞɑ-

ɠɌɖɞɌɘ ɔ ɔɝɖɌɒɑəɔɪ ɔɓɚɍɜɌɒɑəɔɫ. ȽɚɏɗɌɝəɚ 

ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, ȸȼ-ɔɓɚɍɜɌɒɑəɔɫ ɗɑɏɖɔɡ 

ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ əɔɓɖɔɘ ɖɌɣɑɝɞɎɚɘ ɔɓ-ɓɌ ɘɌɗɚɕ 

ɛɗɚɞəɚɝɞɔ ɛɜɚɞɚəɚɎ ɔ ɍɚɗɨɤɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɏɜɌ-

ɐɔɑəɞɚɎ Ɏɚɓɐɟɡ-ɞɖɌəɨ [28, 29]. Ȯɔɐɔɘɚ, ɛɚɩɞɚɘɟ 

ɛɜɌɖɞɔɣɑɝɖɔ ɐɚ ɛɚɝɗɑɐəɑɏɚ Ɏɜɑɘɑəɔ ɚɝəɚɎəɧɘ 

ɘɑɞɚɐɚɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɌɞɚɗɚɏɔɔ ɗɑɏɖɔɡ 

ɝɣɔɞɌɑɞɝɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. ȺɐəɌɖɚ 

əɌ ɚɝəɚɎɌəɔɔ ɚɍɦɑɖɞɔɎəɚɕ ɚɢɑəɖɔ ɔɓɘɑəɑəɔɫ 

ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ əɌɘ ɞɌɖɒɑ ɟɐɌɗɚɝɨ 

ɚɛɜɑɐɑɗɔɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ 

ɛɜɔɓəɌɖɔ ɘɑɜɞɎɚɜɚɒɐɑəəɚɏɚ ɔ ɟɘɑɜɤɑɏɚ əɚɎɚ-

ɜɚɒɐɑəəɚɏɚ, Ɍ ɔɘɑəəɚ, ɛɚɖɌɓɌɞɨ əɌɗɔɣɔɑ ɔɗɔ 

ɚɞɝɟɞɝɞɎɔɑ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɏɚ ɐɧɡɌəɔɫ ɛɜɔ ɜɚɒ-

ɐɑəɔɔ (ɜɔɝ. 10) [30].  

ȼɌɝɝɣɔɞɌəəɧɕ əɌɘɔ ɖɚɩɠɠɔɢɔɑəɞ Ɏɚɓ-

ɐɟɤəɚɝɞɔ, ɚɝəɚɎɌəəɧɕ əɌ ɔɓɘɑəɑəɔɔ ɝɚɚɞəɚ-

ɤɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ Ɏ ɞɖɌəɔ ɗɑɏɖɔɡ ɝ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɔ ɝɎɚɍɚɐəɚɕ 

ɒɔɐɖɚɝɞɔ, ɛɚɓɎɚɗɫɑɞ ɟɝɞɌəɚɎɔɞɨ ȸȼȾ ɖɜɔɞɑɜɔɔ 

Ɏɜɚɒɐɑəəɚɕ ɛəɑɎɘɚəɔɔ ɟ ɛɚɏɔɍɤɔɡ əɚɎɚɜɚɒ-

ɐɑəəɧɡ (ɜɔɝ. 11) [31, 32].  

ȺɍɚɍɥɌɫ ɐɌəəɧɑ ɗɔɞɑɜɌɞɟɜɧ ɔ ɜɑɓɟɗɨɞɌɞɧ 

ɝɚɍɝɞɎɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɝɗɑɐɟɑɞ ɟɖɌɓɌɞɨ, ɣɞɚ 

Ɏɚɓɘɚɒəɚɝɞɔ ɛɚɝɘɑɜɞəɧɡ ȶȾ ɔ ȸȼȾ ɐɚɝɞɌɞɚɣəɚ 

Ɏɑɗɔɖɔ  ɔ  ɝɎɫɓɌəɧ,   ɛɜɑɒɐɑ   Ɏɝɑɏɚ,   ɝ   ɛɜɚɎɑ- 
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 c) 

 

ȼɔɝ. 5 ɏ (Fig. 5 d) 

 

ȼɔɝ. 5 ɐ (Fig. 5 e) 

 

ȼɔɝ. 5 ɑ (Fig. 5 f) 

ȼɔɝ. 5.   ȻɚɝɘɑɜɞəɌɫ ȶȾ ɞɑɗ ɛɗɚɐɚɎ ɔ əɚɎɚɜɚɒɐɑəəɧɡ. 

Ɍ - ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ; ɞɑɗɚ ɛɚɏɔɍɤɑɏɚ əɚɎɚɜɚɒɐɑəəɚɏɚ, ɜɚɐɔɎɤɑɏɚɝɫ əɌ 38 əɑɐɑɗɑ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚ-

ɖɌ. ȹɌɗɔɣɔɑ ɛəɑɎɘɚɞɚɜɌɖɝɌ ɝɗɑɎɌ. 

ɍ - ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ; ɞɑɗɚ ɛɚɏɔɍɤɑɏɚ əɚɎɚɜɚɒɐɑəəɚɏɚ, ɜɚɐɔɎɤɑɏɚɝɫ əɌ 33 əɑɐɑɗɑ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚ-

ɖɌ. ȹɌɗɔɣɔɑ ɛəɑɎɘɚɛɑɜɔɞɚəɑɟɘɌ, ɏɌɓɌ Ɏ ɛɜɚɝɎɑɞɑ ɖɔɤɖɔ, ɚɣɌɏɚɎɧɑ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɧɑ ɖɜɚɎɚɔɓɗɔɫəɔɫ Ɏ 

ɍɚɗɨɤɔɡ ɛɚɗɟɤɌɜɔɫɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɎəɟɞɜɔɒɑɗɟɐɚɣɖɚɎɚɑ ɖɜɚɎɚɔɓɗɔɫəɔɑ ɝɗɑɎɌ. 

Ɏ - ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ; ɞɑɗɚ ɛɚɏɔɍɤɑɏɚ əɚɎɚɜɚɒɐɑəəɚɏɚ, ɜɚɐɔɎɤɑɏɚɝɫ əɌ 34 əɑɐɑɗɑ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚ-

ɖɌ. ȹɌɗɔɣɔɑ ɛɚɐɖɚɒəɚɕ ɩɘɠɔɓɑɘɧ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ. 

ɏ - ɠɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ; ɞɑɗɚ ɌəɞɑəɌɞɌɗɨəɚ ɛɚɏɔɍɤɑɏɚ ɛɗɚɐɌ əɌ 36 əɑɐɑɗɑ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚɖɌ. ȹɌɗɔɣɔɑ 

ɝɎɚɍɚɐəɚɏɚ ɏɌɓɌ Ɏ ɝɚɝɟɐɌɡ ɛɑɣɑəɔ, ɝɑɜɐɢɌ ɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ɐ - ɠɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ; ɞɑɗɚ ɛɚɏɔɍɤɑɏɚ əɚɎɚɜɚɒɐɑəəɚɏɚ, ɜɚɐɔɎɤɑɏɚɝɫ əɌ 33 əɑɐɑɗɑ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚ-

ɖɌ. ȹɌɗɔɣɔɑ ɐɎɟɝɞɚɜɚəəɑɏɚ ɏɔɐɜɚɞɚɜɌɖɝɌ, ɖɌɜɐɔɚɘɑɏɌɗɔɫ, ɚɣɌɏɚɎɧɑ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɧɑ ɖɜɚɎɚɔɓɗɔɫəɔɫ Ɏ 

ɍɚɗɨɤɔɡ ɛɚɗɟɤɌɜɔɫɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɐɎɟɝɞɚɜɚəəɑɑ ɎəɟɞɜɔɒɑɗɟɐɚɣɖɚɎɚɑ ɖɜɚɎɚɔɓɗɔɫəɔɑ, ɛəɑɎɘɌɞɔɓɌɢɔɫ 

ɛɑɞɑɗɨ ɖɔɤɖɔ.  

ɑ - ɠɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ; ɞɑɗɚ ɔəɞɜɌəɌɞɌɗɨəɚ ɛɚɏɔɍɤɑɏɚ ɛɗɚɐɌ əɌ 21 əɑɐɑɗɑ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚɖɌ. ȹɌɗɔ-

ɣɔɑ Ɏəɟɞɜɑəəɑɕ ɏɔɐɜɚɢɑɠɌɗɔɔ.  

 

Fig. 5.   Postmortem CT images of the fetuses and newborns.  

Ɍ - sagittal section; the body of the deceased newborn, which born at 38 weeks gestational age. The presence of 

pneumothorax on the left.  

b - sagittal section; the body of the deceased newborn, which born at 33 weeks gestational age. The presence of 

pneumoperitoneum, gas in the intestinal lumen, focal subarachnoidal hemorrhages in the cerebral h emispheres, 

intraventricular hemorrhage on the left.  

c - sagittal section; the body of the deceased newborn, which born at 34 weeks gestational age. The presence of 

subcutaneous emphysema in the cervical region.  

d - frontal section; the body of the antenat al deceased fetus at 36 weeks of gestation. The presence of free air in 

the vessels of the liver, heart and brain.  

e - frontal section; the body of the deceased newborn, which born at 33 weeks gestational age. The presence of 

bilateral hydrothorax, cardiom egaly, focal subarachnoid hemorrhages in the cerebral hemispheres, bilateral i n-

traventricular hemorrhage, pneumatization of intestinal loops.  

f - frontal section; the body of the intranatal deceased fetus at 21 weeks of gestation. The presence of internal 

hydrocephalus.  
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ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

ȼɔɝ. 6.  ȻɚɝɘɑɜɞəɌɫ ȶȾ ɞɑɗɌ ɛɗɚɐɌ, ɛɚɏɔɍɤɑɏɚ əɌ 39 əɑɐɑɗɑ ɏɑɝɞɌɢɔɔ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɝɚɝɟɐɚɎ ɣɑɜɑɓ ɛɟɛɚɣəɟɪ Ɏɑəɟ.  

Ɍ - ɠɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɞɚɘɚɏɜɌɘɘɌ əɌ ɟɜɚɎəɑ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɐɔɌɘɑɞɜɌ ɝɜɑɓɌ ɛɑɣɑəɔ.  

ɍ - ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.  

 

Fig. 6.  Postmortem CT of the antenatal deceased fetus at 39 weeks of gestation.  
 

The use of vascular contrast through the umbilical vein.  

Ɍ - frontal section, tomogram is performed at the level of the ma ximum diameter of the liver.  

b - three -dimensional reconstruction of the CT images.  

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7. ȻɚɝɘɑɜɞəɌɫ ȸȼȾ ɞɑɗɌ ɛɚɏɔɍɤɑɏɚ əɚɎɚ-

ɜɚɒɐɑəəɚɏɚ, ɜɚɐɔɎɤɑɏɚɝɫ əɌ 36 əɑɐɑɗɑ ɏɑ-

ɝɞɌɢɔɚəəɚɏɚ ɝɜɚɖɌ. 

Ⱦ2-Ȯȴ, ɠɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. Ȯɜɚɒɐɬəəɧɕ ɛɚɜɚɖ 

ɜɌɓɎɔɞɔɫ ɐɔɌɠɜɌɏɘɧ: ɚɞɝɟɞɝɞɎɔɑ ɖɟɛɚɗɌ ɐɔɌɠɜɌɏ-

ɘɧ ɝɗɑɎɌ ɝ ɩɎɑəɞɜɌɢɔɑɕ ɝɑɗɑɓɬəɖɔ, ɗɑɎɚɕ ɐɚɗɔ ɛɑɣɑ-

əɔ, ɛɑɞɑɗɨ ɞɚəɖɚɕ ɔ ɣɌɝɞɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ Ɏ ɗɑɎɟɪ 

ɛɗɑɎɜɌɗɨəɟɪ ɛɚɗɚɝɞɨ. ȰɔɝɗɚɖɌɢɔɫ  ɝɑɜɐɢɌ ɔ ɚɜɏɌəɚɎ 

ɝɜɑɐɚɝɞɑəɔɫ, ɏɔɛɚɛɗɌɓɔɫ ɝɑɜɐɢɌ, ɏɔɛɚɛɗɌɓɔɫ ɗɬɏɖɔɡ, 

ɐɎɟɝɞɚɜɚəəɔɕ ɏɔɐɜɚɞɚɜɌɖɝ, ɚɞɬɖ ɔ əɌɍɟɡɌəɔɑ Ɏɑɥɑ-

ɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.   

 

Fig. 7.  Postmortem MRI  of the deceased newborn, 

which was born at 36 weeks gestational age.  
 

T2-WI, frontal section.  

Congenital malformation of the midriff: absence of left 

dome of midriff and eventrati on of spleen, left lobe of 

the liver, thin loops and part of the colon in the left 

pleural cavity. Dislocation of the heart and mediastinal 

organs, heart hypoplasia, hypoplasia of the lungs, b i-

lateral hydrotho -rax, edema and swelling of the brain.  
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ȼɔɝ. 8 Ɍ (Fig. 8 a) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

ȼɔɝ. 8. ȻɚɝɘɑɜɞəɌɫ ȸȼȾ ɞɑɗɌ ɛɚɏɔɍɤɑɏɚ əɚɎɚɜɚɒɐɑəəɚɏɚ, ɜɚɐɔɎɤɑɏɚɝɫ əɌ 36 əɑɐɑɗɑ ɏɑɝɞɌɢɔ-

ɚəəɚɏɚ ɝɜɚɖɌ. ɀɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ɍ - Ⱦ1-Ȯȴ, ɍ - Ⱦ2-Ȯȴ. 

 

Fig. 8.   Postmortem MRI  of the deceased newborn, which was born at 36 weeks gestational age. 

Frontal section.  
 

Ɍ - T1-weighted image, b - T2-weighted image.  

 

ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 b) 

ȼɔɝ. 9.  ȻɚɝɘɑɜɞəɌɫ ȸȼȾ ɞɑɗ ɌəɞɑəɌɞɌɗɨəɚ ɛɚɏɔɍɤɔɡ ɛɗɚɐɚɎ, Ⱦ2-Ȯȴ, ɠɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ɍ - ɐɌɎəɚɝɞɨ Ɏəɟɞɜɔɟɞɜɚɍəɚɕ ɏɔɍɑɗɔ 1-2 ɣɌɝɌ. 

ɍ - ɐɌɎəɚɝɞɨ Ɏəɟɞɜɔɟɞɜɚɍəɚɕ ɏɔɍɑɗɔ 7 ɝɟɞɚɖ. 

 

Fig. 9.   Postmortem MRI  T2-weighted images of the antenatal deceased fetuses, frontal section.  

 
Ɍ - the time of intrauterine death 1 -2 hours.  

b - the time of intrauterine death 7 days.  
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ȼɔɝ. 10 a (Fig. 10 a) 

 

ȼɔɝ. 10 ɍ (Fig. 10 b) 

ȼɔɝ. 10.  ȻɚɝɘɑɜɞəɌɫ ȸȼȾ, Ⱦ2-Ȯȴ, ɠɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ɍ - ɞɑɗɚ ɘɑɜɞɎɚɜɚɒɐɑəəɚɏɚ əɌ 33 əɑɐɑɗɑ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚɖɌ.  

ɍ - ɞɑɗɚ ɟɘɑɜɤɑɏɚ əɚɎɚɜɚɒɐɑəəɚɏɚ ɜɚɒɐɑəəɚɏɚ əɌ 39 əɑɐɑɗɑ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚɖɌ. 

 

Fig. 10.    Postmortem MR I T2-weighted images, frontal section.  
 

Ɍ - the body of the stillborn at 33 weeks gestation.  

b - the body of the deceased newborn, which born at 39 weeks gestational age.  

 

ȼɔɝ. 11 Ɍ (Fig. 11 a) 

 

ȼɔɝ. 11 ɍ (Fig. 11 b) 

ȼɔɝ. 11.   ȸȼȾ ɞɑɗ ɟɘɑɜɤɔɡ əɚɎɚɜɚɒɐɑəəɧɡ, Ⱦ2-Ȯȴ, ɠɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ɍ - ɚɞɝɟɞɝɞɎɔɑ ɛɌɞɚɗɚɏɔɔ ɗɑɏɖɔɡ. 

ɍ -  əɌɗɔɣɔɑ Ɏɜɚɒɐɑəəɚɕ ɛəɑɎɘɚəɔɔ. 

 

Fig. 11.    Postmortem MRI  T2-weighted images of the stillborn, frontal section  

 
Ɍ - absence of lung pathology.  

b - congenital pneumonia.  
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ɐɑəɔɑɘ ɔɝɝɗɑɐɚɎɌəɔɕ ɍɑɓ əɌɜɟɤɑəɔɫ ɢɑɗɚɝɞəɚ-

ɝɞɔ ɞɑɗɌ, Ɏɚɓɘɚɒəɚɝɞɨɪ əɑɓɌɘɑɐɗɔɞɑɗɨəɚɏɚ 

ɌəɌɗɔɓɌ ɛɚɗɟɣɑəəɧɡ ɞɚɘɚɏɜɌɘɘ ɔ ɐɚɗɏɚɝɜɚɣəɚɏɚ 

ɔɡ ɡɜɌəɑəɔɫ Ɏ ɢɔɠɜɚɎɚɘ ɠɚɜɘɌɞɑ, Ɍ ɞɌɖɒɑ ɐɚ-

ɝɞɟɛəɚɝɞɨɪ ɐɌəəɧɡ ɐɗɫ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɩɖɝ-

ɛɑɜɞɔɓɧ ɛɚɝɗɑ ɓɌɡɚɜɚəɑəɔɫ ɞɜɟɛɌ ɔɗɔ ɖɜɑɘɌ-

ɢɔɔ ɔ ɛɑɜɑɝɘɚɞɜɌ əɑɓɌɎɔɝɔɘɧɘɔ ɝɛɑɢɔɌɗɔɝɞɌ-

ɘɔ. 

ȮɌɒəɧɘ ɛɚɗɚɒɔɞɑɗɨəɧɘ ɘɚɘɑəɞɚɘ ɝɣɔɞɌ-

ɑɞɝɫ, ɣɞɚ ȶȾ ɔ ȸȼȾ ĭ ɚɛɑɜɌɞɚɜəɑɓɌɎɔɝɔɘɧɑ ɘɑ-

ɞɚɐɧ, ɛɚɓɎɚɗɫɪɥɔɑ ɔɝɖɗɪɣɔɞɨ ɣɑɗɚɎɑɣɑɝɖɔɕ 

ɠɌɖɞɚɜ ɛɜɔ ɛɚɗɟɣɑəɔɔ ɐɌəəɧɡ ɔ, ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ, ɜɔɝɖ ɓɌɜɌɒɑəɔɫ ɛɑɜɝɚəɌɗɌ ɔəɠɑɖɢɔɚəəɧɘɔ 

ɓɌɍɚɗɑɎɌəɔɫɘɔ. Ȭ ɝ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, ɔɘɑɑɞɝɫ 

Ɏɚɓɘɚɒəɚɝɞɨ ɚɍɜɌɍɚɞɖɔ ɛɚɗɟɣɑəəɧɡ ɞɚɘɚɏɜɌɘɘ 

ɔ ɛɜɚɝɘɚɞɜ ɔɡ Ɏ ɜɌɓəɧɡ ɛɗɚɝɖɚɝɞɫɡ ɔ ɝɜɑɓɌɡ, 

ɎɖɗɪɣɌɫ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɞɜɑɡɘɑɜəɧɡ ɔɓɚɍɜɌɒɑ-

əɔɕ ɚɞɐɑɗɨəɧɡ ɚɜɏɌəɚɎ ɔ Ɏɝɑɏɚ ɞɑɗɌ. ȶ ɛɜɑɔɘɟ-

ɥɑɝɞɎɌɘ ɛɚɝɘɑɜɞəɚɏɚ ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɞɑɗ ɛɚɏɔɍɤɔɡ ɛɑɜɑɐ ɞɜɌɐɔɢɔɚəəɚɕ Ɍɟɞɚɛɝɔɑɕ 

ɝɗɑɐɟɑɞ ɚɞəɑɝɞɔ ɍɧɝɞɜɚɑ ɔ ɥɌɐɫɥɑɑ, əɚ ɐɑɞɌɗɨ-

əɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ əɌ ɞɚɘɚɏɜɌɘɘɌɡ ɞɑɡəɔɣɑɝɖɔ 

ɝɗɚɒəɧɡ ɐɗɫ ɞɜɌɐɔɢɔɚəəɚɏɚ Ɏɝɖɜɧɞɔɫ ɚɍɗɌɝɞɑɕ 

ɞɑɗɌ: ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ, ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ, ɛɚ-

ɓɎɚəɚɣəɔɖɌ, ɝɛɔəəɚɏɚ ɘɚɓɏɌ, ɖɚɝɞɑɕ ɞɌɓɌ ɔ ɐɔ-

ɝɞɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɖɚəɑɣəɚɝɞɑɕ. ȹɑɘɌɗɚɎɌɒəɧɘ 

ɘɚɘɑəɞɚɘ ɫɎɗɫɑɞɝɫ ɝəɔɒɑəɔɑ ɜɔɝɖɌ ɓɌɜɌɒɑəɔɫ 

ɛɑɜɝɚəɌɗɌ ɔəɠɑɖɢɔɚəəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ Ɏ 

ɝɎɫɓɔ ɝ ɘɔəɔɘɌɗɨəɧɘ əɑɛɚɝɜɑɐɝɞɎɑəəɧɘ ɖɚə-

ɞɌɖɞɚɘ ɝ ɞɑɗɚɘ. 

ȺɐəɌɖɚ ɑɝɞɨ ɔ ɚɏɜɌəɔɣɑəɔɫ ɐɗɫ ɛɜɚɎɑɐɑ-

əɔɫ ɛɚɝɘɑɜɞəɚɏɚ ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɌ-

ɝɌɪɥɔɑɝɫ ɖɌɖ ɛɚɝɘɑɜɞəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɢɑ-

ɗɚɘ, ɞɌɖ ɔ Ɏ əɑɚəɌɞɚɗɚɏɔɔ. Ȯ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, 

ɩɞɚ ɚɞɝɟɞɝɞɎɔɑ Ɏ əɌɤɑɕ ɝɞɜɌəɑ ɛɜɌɎɚɎɚɕ ɔ əɚɜ-

ɘɌɞɔɎəɚɕ ɍɌɓɧ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɚɝɘɑɜɞəɚɕ ɗɟ-

ɣɑɎɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɞɜɟɛɌ ɛɜɔ ɛɌɞɚɗɚɏɚɌəɌɞɚ-

ɘɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ. ȮɚɓəɔɖəɚɎɑəɔɑ əɌ 

ɛɑɜɎɚɘ ɩɞɌɛɑ ɓəɌɣɔɞɑɗɨəɧɡ ɓɌɞɜɌɞ əɌ ɛɚɖɟɛɖɟ 

ɚɍɚɜɟɐɚɎɌəɔɫ ɔ ɑɏɚ ɞɑɡəɔɣɑɝɖɚɑ ɚɍɝɗɟɒɔɎɌəɔɑ, 

ɝɛɑɢɔɌɗɨəɚɑ ɛɚɘɑɥɑəɔɑ ɔ ɛɑɜɝɚəɌɗ  ɛɜɔ ɚɜɏɌ-

əɔɓɌɢɔɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɜɟɞɔəəɧɡ ɛɚɝɘɑɜɞəɧɡ 

ɗɟɣɑɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ ɚɝəɌɥɑəɔɔ ɛɌɞɚɗɚɏɚ-

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɔɡ ɍɪɜɚ. Ȭ 

ɞɌɖɒɑ əɑɚɍɡɚɐɔɘɚɝɞɨ ɎɎɚɐɔɞɨ Ɏ ɤɞɌɞ ɛɌɞɚɗɚɏɚ-

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɔɡ ɍɪɜɚ 

ɝɛɑɢɔɌɗɨəɚ ɛɚɐɏɚɞɚɎɗɑəəɧɡ ɜɑəɞɏɑəɚɗɚɏɚɎ, 

ɓəɌɖɚɘɧɡ ɝ ɗɟɣɑɎɚɕ ɖɌɜɞɔəɚɕ ɞɌɖ əɌɓɧɎɌɑɘɧɡ 

ɑɝɞɑɝɞɎɑəəɧɡ ɛɚɝɘɑɜɞəɧɡ ɔɓɘɑəɑəɔɕ. ȶ ɍɚɗɨ-

ɤɚɘɟ ɝɚɒɌɗɑəɔɪ, əɌ ɐɌəəɧɕ ɘɚɘɑəɞ əɌɖɚɛɗɑəɚ 

ɝɗɔɤɖɚɘ ɘɌɗɚ ɓəɌəɔɕ Ɏ ɩɞɚɕ ɚɍɗɌɝɞɔ, Ɍ ɞɌɖɒɑ 

ɚɞɝɟɞɝɞɎɟɪɞ ɗɟɣɑɎɧɑ ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɑ ɖɜɔ-

ɞɑɜɔɔ ɛɜɔɒɔɓəɑəəɧɡ ɛɚɎɜɑɒɐɑəɔɕ ɔ ɛɚɝɘɑɜɞ-

əɧɡ ɔɓɘɑəɑəɔɕ ɚɜɏɌəɚɎ ɔ ɞɖɌəɑɕ. ȺɐəɌɖɚ ɐɌə-

əɧɑ ɔɓɘɑəɑəɔɫ, ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ, ɘɚɏɟɞ ɔɘɔɞɔ-

ɜɚɎɌɞɨ ɛɜɔɒɔɓəɑəəɧɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɢɑɝ-

ɝɧ, Ɍ ɝ ɐɜɟɏɚɕ ĭ ɝɖɜɧɎɌɞɨ ɔɡ. ȾɌɖ, ɛɚ ɐɌəəɧɘ 

ɓɌɜɟɍɑɒəɧɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ, ɛɚɝɘɑɜɞəɧɕ ɚɞɑɖ 

ɗɑɏɖɔɡ ɘɚɒɑɞ ɖɌɖ ɔɘɔɞɔɜɚɎɌɞɨ əɌɗɔɣɔɑ ɛɜɔ-

ɒɔɓəɑəəɚɏɚ ɚɞɑɖɌ ɗɑɏɖɔɡ, ɞɌɖ ɔ ɝɖɜɧɎɌɞɨ əɌ 

ɛɚɗɟɣɑəəɧɡ ɞɚɘɚɏɜɌɘɘɌɡ əɌɗɔɣɔɑ ɚɣɌɏɚɎɚɕ 

ɛəɑɎɘɚəɔɔ [33, 34]. ȬəɌɗɚɏɔɣəɧɑ ɫɎɗɑəɔɫ ɚɞəɚ-

ɝɫɞɝɫ ɔ ɖ ɐɜɟɏɔɘ ɛɚɝɘɑɜɞəɧɘ ɔɓɘɑəɑəɔɫɘ [35, 

36]. ȳəɌɣɔɞɑɗɨəɚ ɚɏɜɌəɔɣɑəɧ Ɏɚɓɘɚɒəɚɝɞɔ Ɏɧ-

ɛɚɗəɑəɔɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌ-

əɚɎ ɔ ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ ɛɜɔ ɗɟɣɑɎɧɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɫɡ ɔ ɛɜɚɎɑɐɑəɔɫ ȶȾ-ɌəɏɔɚɏɜɌɠɔɔ. 

ȶ ɚɏɜɌəɔɣɑəɔɫɘ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɛɚɗəɚɕ 

ɔəɠɚɜɘɌɢɔɔ ɛɜɔ ɛɚɝɘɑɜɞəɧɡ ɗɟɣɑɎɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɫɡ ɚɞəɚɝɔɞɝɫ ɔ əɑɎɚɓɘɚɒəɚɝɞɨ ɛɚɗɟ-

ɣɑəɔɫ ɜɫɐɌ ɡɌɜɌɖɞɑɜɔɝɞɔɖ: ɖɚəɝɔɝɞɑəɢɔɔ, ɢɎɑ-

ɞɌ, ɖɜɚɎɑəɌɛɚɗəɑəɔɫ, ɝɚɐɑɜɒɔɘɚɏɚ ɛɚɗɧɡ ɚɜɏɌ-

əɚɎ, Ɍ ɞɌɖɒɑ ɚɞɝɟɞɝɞɎɔɑ ɚɜɏɌəɚɗɑɛɞɔɣɑɝɖɔɡ 

ɐɌəəɧɡ, ɛɚɗɟɣɌɑɘɧɡ ɛɜɔ ɖɗɌɝɝɔɣɑɝɖɚɕ Ɍɟɞɚ-

ɛɝɔɔ. ȹɑɎɚɓɘɚɒəɚɝɞɨ Ɏɓɫɞɔɫ ɚɍɜɌɓɢɚɎ ɞɖɌəɑɕ ɔ 

ɚɜɏɌəɚɎ ɐɗɫ ɘɔɖɜɚɝɖɚɛɔɣɑɝɖɚɏɚ, ɘɔɖɜɚɍɔɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɔ ɞɚɖɝɔɖɚɗɚɏɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ [37]. 

ȸɚɏɟɞ ɎɚɓəɔɖɌɞɨ ɞɑɡəɔɣɑɝɖɔɑ ɝɗɚɒəɚɝɞɔ ɛɜɔ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɞɑɗ ɝ ɍɚɗɨɤɚɕ ɘɌɝɝɚɕ ɞɑɗɌ ɔ ɝ 

ɏəɔɗɚɝɞəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ. ȺɐəɌɖɚ əɌɐɚ ɚɞɘɑ-

ɞɔɞɨ, ɣɞɚ ɔ ɛɜɔ ɞɜɌɐɔɢɔɚəəɚɕ Ɍɟɞɚɛɝɔɔ ɞɑɗ ɝ 

ɏəɔɗɚɝɞəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɞɌɖ ɒɑ ɎɚɓəɔɖɌɑɞ 

ɜɫɐ ɞɜɟɐəɚɝɞɑɕ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɐɎɚɐɫ ɔɞɚɏ, ɝɗɑɐɟɑɞ ɚɞ-

ɘɑɞɔɞɨ, ɣɞɚ ɛɚɝɘɑɜɞəɧɑ ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɘɚɏɟɞ ɔ ɐɚɗɒəɧ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ 

ɐɗɫ ɛɚɝɘɑɜɞəɚɏɚ ɔɓɟɣɑəɔɫ ɞɑɗ ɖɌɖ Ɏɓɜɚɝɗɧɡ, ɞɌɖ 

ɔ Ɏ əɑɚəɌɞɚɗɚɏɔɔ. Ȱɗɫ ɛɚɗəɚɢɑəəɚɏɚ ɌəɌɗɔɓɌ 

ɞɑɗ Ɏ əɑɚəɌɞɚɗɚɏɔɔ əɑɚɍɡɚɐɔɘɚ ɖɚɘɍɔəɔɜɚɎɌə-

əɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɚɍɚɔɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ĭ ȶȾ ɔ ȸȼȾ. Ȼɜɔ ɩɞɚɘ əɌɔɗɟɣɤɔɑ ɜɑɓɟɗɨɞɌɞɧ 

ɐɗɫ ɚɢɑəɖɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɔ ɚɜɏɌəɚɎ ɛɚɗɟɣɑəɧ 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ  ȸȼȾ, ɞɚɏɐɌ ɖɌɖ ȶȾ ɍɚɗɑɑ 

ɔəɠɚɜɘɌɞɔɎəɌ ɐɗɫ ɚɢɑəɖɔ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ 

ɖɚɝɞəɚɕ ɛɌɞɚɗɚɏɔɔ ɔ əɌɗɔɣɔɫ ɝɎɚɍɚɐəɚɏɚ ɏɌɓɌ Ɏ 

ɚɜɏɌəɌɡ ɔ ɛɚɗɚɝɞɫɡ. ȺɐəɌɖɚ ɛɚɝɘɑɜɞəɌɫ Ɏɔɜ-

ɞɚɛɝɔɫ əɌ ɐɌəəɧɕ ɘɚɘɑəɞ əɑ ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ  

ɌɗɨɞɑɜəɌɞɔɎɚɕ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɔ, ɞɑɘ 

ɍɚɗɑɑ, ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɏɚ Ɏɝɖɜɧɞɔɫ. ȷɟɣɑ-

Ɏɧɑ ɘɑɞɚɐɧ ɝɗɑɐɟɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨ Ɏ ɖɌɣɑɝɞɎɑ 

ɐɚɛɚɗəɑəɔɫ ɖ Ɍɟɞɚɛɝɔɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɖɌɖ ɝɎɚɑ-

ɚɍɜɌɓəɚɏɚ çɏɔɐɌ-ɛɜɚɎɚɐəɔɖɌè ɐɗɫ ɗɟɣɤɑɏɚ ɚɛɜɑ-

ɐɑɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ Ɏɚ Ɏɜɑɘɫ 

Ɏɝɖɜɧɞɔɫ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ,  ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚ-

ɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

 

ȴɝɝɗɑɐɚɎɌəɔɑ ɚɐɚɍɜɑəɚ ɖɚɘɔɞɑɞɚɘ ɛɚ 

ɩɞɔɖɑ ɀȯȭȿ òȹɌɟɣəɧɕ ɢɑəɞɜ ɌɖɟɤɑɜɝɞɎɌ, ɏɔ-

əɑɖɚɗɚɏɔɔ ɔ ɛɑɜɔəɌɞɚɗɚɏɔɔ ɔɘ. ɌɖɌɐɑɘɔɖɌ 

Ȯ.ȴ. ȶɟɗɌɖɚɎɌó ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ (ɛɜɚɞɚɖɚɗ 

ʈ 25 ɚɞ 22.06.2012). 
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ȸȺȼɀȺȸȱȾȼȴɃȱȽȶȴȱ ȻȺȶȬȳȬȾȱȷȴ ȻȬȳȿɁȴ ȶȷȴȹȺȮȴȰȹȺȵ ȶȺȽȾȴ Ȼȼȴ 

ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ 
 

ȭɌɝɔɕ ȼ.Ȯ., ȰɚɎɏɫɗɗɚ Ɋ.Ȯ., ȶɚɝɞɔə ȼ.Ȭ. 
 

əɐɚɝɖɚɛɔɣɑɝɖɔɑ ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏ ɚɍɗɌɝɞɔ ɚɝəɚɎɌəɔɫ ɘɚɓɏɌ 

ɞɜɑɍɟɪɞ ɚɞ ɎɜɌɣɌ ɚɍɤɔɜəɧɡ ɓəɌəɔɕ Ɏ ɝɞɜɚɑəɔɔ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ. Ȼɜɑɐɚɛɑ-

ɜɌɢɔɚəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɖɚɝɞɑɕ ɣɑɜɑɛɌ ɝ ɛɚɘɚɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȶȾ) ɛɚɘɚɒɑɞ ɎɧɫɎɔɞɨ ɎɌɜɔɌəɞɧ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ ɔ ɔɓɟɣɔɞɨ ɝɞɜɟɖɞɟɜɧ ɣɑɜɑɛɌ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ ɚɛɞɔɘɌɗɨəɧɕ ɛɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɖɗɔəɚ-

Ɏɔɐəɚɕ ɖɚɝɞɔ, Ɍ ɞɌɖɒɑ ɔɓɟɣɔɞɨ ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ, ɛɚɓɎɚɗɫɪɥɔɑ ɎɧɍɜɌɞɨ 

ɚɛɞɔɘɌɗɨəɧɕ ɎɌɜɔɌəɞ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɐɚɝɞɟɛɌ ɖ ɚɝəɚɎɌəɔɪ ɘɚɓɏɌ ɔ ɚɢɑəɔɞɨ ɔɡ ɔəɠɚɜ-

ɘɌɞɔɎəɚɝɞɨ ɝ ɟɣɑɞɚɘ ɛɚɗɌ ɔ ɎɚɓɜɌɝɞɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȴɝɝɗɑɐɚɎɌəɧ 192 ɖɚɘɛɨɪɞɑɜəɧɑ ɞɚɘɚɏɜɌɘɘɧ ɟɝɗɚɎəɚ 

ɓɐɚɜɚɎɧɡ ɗɪɐɑɕ, əɑ ɔɘɑɪɥɔɡ ɛɌɞɚɗɚɏɔɔ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ. Ȼɜɑɐɗɚɒɑə ɐɗɫ ɚɍɝɟɒɐɑ-

əɔɫ ɛɜɚɞɚɖɚɗ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɌ, ɎɖɗɪɣɌɪɥɔɕ Ɏ ɝɑɍɫ ɚɝəɚɎəɧɑ ɘɚɜɠɚɘɑɞɜɔɣɑ-

ɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɞɌɖɔɑ, ɖɌɖ ɎɧɝɚɞɌ, ɤɔɜɔəɌ, ɐɗɔəɌ, çɡɔɜɟɜɏɔɣɑɝɖɚɑ ɚɖəɚè.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɛɜɔɎɑɐɑəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɚɝɞɚɎɑɜəɚ ɎɧɫɎɗɑə ɜɫɐ ɌəɌɞɚɘɔɣɑ-

ɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɛɚɓɎɚɗɫɪɥɔɡ ɚɢɑəɔɞɨ ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɌɓɟɡɔ 

ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ, Ɍ ɞɌɖɒɑ ɎɧɫɎɗɑəɧ ɏɑəɐɑɜəɧɑ ɜɌɓɗɔɣɔɫ Ɏ ɝɞɜɚɑəɔɔ ɛɌɓɟɡɔ ɖɗɔəɚ-

Ɏɔɐəɚɕ ɖɚɝɞɔ, ɣɞɚ ɎɌɒəɚ ɟɣɔɞɧɎɌɞɨ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɛɜɚɞɚɖɚɗɌ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȮɧɎɚɐɧ. Ȯ ɘɚɘɑəɞ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɛɚɐɏɚɞɚɎɖɔ əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌɞɨ 

ɖɚɜɜɑɖɞəɧɕ ɛɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɟɣɑɞɚɘ ɛɚɗɌ ɔ ɎɚɓɜɌɝɞɌ ɐɗɫ ɛɜɑɐɟɛɜɑɒɐɑəɔɫ 

Ɏəɟɞɜɔ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ. 
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MORPHOMETRIC PARAMETERS OF THE SPHENOID SINUS IN COMPUTED  

TOMOGRAPHY 

 

Basii R.V., Dovgyallo Y.V., Kostin R.A.  
 

ndoscopic surgery in region of the brain base requires from a  doctor the exte nsive 

knowledge about the structure of the sphenoid bone. Preoperative investig ation of 

the skull with the help of CT helps to identify the options of the anatomical stru c-

ture and examine the structure of the skull.  

Purpose.  To identify th e standart protocol for sphenoid sinus investigation and to 

analyze the morphometric features allowing to choose optimal surgical approach to basal 

brain su r face; to assess its value according to gender and age.   

Materials and methods.  A total of 192 heal thy patientsõ computed tomography im-

ages were investigated without any sphenoid sinus pathology. We propose to discuss the 

patient's e xamination report, which includes the main morphometric characteristics such as 

height, width, length, "a surgical window. "  

Results.  In the following investigation it was found the gender differences in the 
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structure of the sphenoid sinus, it is important to take into account during the examination 

of the p atient.  

Conclusion.  At the moment of preoperative planning the correc t investigation prot o-

col should be used taking into account gender and age in order to include intra - and pos t-

oper ative complications.   

 

Keywords: computed tomography, sphenoid sinus, transsphenoidal approach.  
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əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɌɖɞɔɎəɚ Ɏəɑɐɜɫɪɞɝɫ 

Ɏ ɛɜɌɖɞɔɖɟ ɩəɐɚɝɖɚɛɔɣɑɝɖɔɑ ɘɑɞɚɐɧ 

ɗɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɕ ɝɞɜɟɖɞɟɜ ɞɟɜɑɢ-

ɖɚɏɚ ɝɑɐɗɌ ɔ ɚɝəɚɎɌəɔɫ ɘɚɓɏɌ [1]. ȿɝɛɑɤəɚɑ 

ɛɜɚɎɑɐɑəɔɑ ɩɞɔɡ ɘɌəɔɛɟɗɫɢɔɕ ɞɜɑɍɟɑɞ ɚɞ ɡɔ-

ɜɟɜɏɌ ɔɝɣɑɜɛɧɎɌɪɥɔɡ ɓəɌəɔɕ ɝɚɚɞəɚɤɑəɔɫ 

ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ Ɏ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ, Ɍ ɞɌɖ-

ɒɑ ɜɌɓɘɑɜɚɎ ɘɑɒɐɟ ɖɚɝɞəɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ, 

ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɛɚɎɗɔɫɞɨ əɌ ɡɚɐ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɛɚɝɚɍɔɫ. ȼɌɝɛɚɗɚɒɑəɔɑ ɛɌɓɟɡɔ Ɏ ɝɔɝɞɑɘɑ ɣɑɜɑɛɌ 

ɐɑɗɌɑɞ ɑɑ ɛɜɔɒɔɓəɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɖɜɌɕəɑ 

ɝɗɚɒəɧɘ, Ɍ ɓəɌɣɔɞ, ɛɜɑɐɚɛɑɜɌɢɔɚəəɌɫ ɛɚɐɏɚ-

ɞɚɎɖɌ ɐɚɗɒəɌ ɎɖɗɪɣɌɞɨ Ɏɧɝɚɖɚɞɚɣəɧɑ ɘɑɞɚɐɧ ɝ 

Ɏɚɓɘɚɒəɚɝɞɨɪ ɚɢɑəɖɔ ɑɑ ɎɌɜɔɌəɞəɚɕ ɌəɌɞɚɘɔɔ 

ɔ ɔɓɘɑɜɑəɔɑɘ ɜɌɓɘɑɜɚɎ, Ɏɗɔɫɪɥɔɡ əɌ ɡɚɐ ɚɛɑ-

ɜɌɞɔɎəɚɏɚ ɛɚɝɚɍɔɫ (ɎɧɝɚɞɌ, ɐɗɔəɌ, ɜɌɓɘɑɜ çɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɚɖəɌè ɔ ɞ.ɐ.). ȶ ɞɌɖɔɘ ɘɑɞɚɐɌɘ ɚɞ-

əɚɝɔɞɝɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ [2]. Ȼɜɑɐ-

ɚɛɑɜɌɢɔɚəəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɌɢɔɑəɞɚɎ ɐɌɑɞ Ɏɚɓ-

ɘɚɒəɚɝɞɨ əɑ ɞɚɗɨɖɚ ɚɢɑəɔɞɨ ɝɚɚɞəɚɤɑəɔɑ ɖɚɝɞ-

əɧɡ ɚɜɔɑəɞɔɜɚɎ, əɚ ɘɚɒɑɞ ɛɚɘɚɣɨ ɎɧɫɎɔɞɨ 

ɌəɌɞɚɘɔɣɑɝɖɔɑ ɓɌɎɔɝɔɘɚɝɞɔ Ɏ ɝɞɜɚɑəɔɔ ɛɌɓɟɡɔ 

ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ ɚɞ ɛɚɗɌ, ɎɚɓɜɌɝɞɌ, ɠɚɜɘɧ 

ɣɑɜɑɛɌ, ɝɞɑɛɑəɔ ɛəɑɎɘɌɞɔɓɌɢɔɔ [3, 4].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɛɜɑɐɑɗɔɞɨ ɚɛɞɔɘɌɗɨəɧɕ ɛɜɚɞɚɖɚɗ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ, 

ɛɚɓɎɚɗɫɪɥɔɑ ɎɧɍɜɌɞɨ ɚɛɞɔɘɌɗɨəɧɕ ɎɌɜɔɌəɞ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɐɚɝɞɟɛɌ ɖ ɚɝəɚɎɌəɔɪ ɘɚɓɏɌ ɔ 

ɚɢɑəɔɞɨ ɔɡ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɝ ɟɣɑɞɚɘ ɛɚɗɌ ɔ 

ɎɚɓɜɌɝɞɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȴɝɝɗɑɐɚɎɌəɧ 192 ɖɚɘɛɨɪɞɑɜəɧɑ ɞɚɘɚ-

ɏɜɌɘɘɧ ɟɝɗɚɎəɚ ɓɐɚɜɚɎɧɡ ɗɪɐɑɕ, əɑ ɔɘɑɪɥɔɡ 

ɛɌɞɚɗɚɏɔɔ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ. ȶȾ ɎɧɛɚɗəɫɗɌɝɨ 

əɌ ɌɛɛɌɜɌɞɑ Philips (əɌɛɜɫɒɑəɔɑ əɌ ɞɜɟɍɖɑ ɝɚ-

ɝɞɌɎɗɫɗɚ 120-140 ɖȮ, Ɏɜɑɘɑəəɚɑ ɜɌɓɜɑɤɑəɔɑ ð 

100 -200 ɘɝ, ɞɚɗɥɔəɌ ɔ ɖɚɗɗɔɘɌɢɔɫ ɝɜɑɓɌ ð 0,5 

ɘɘ, ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ ɝɚɝɞɌɎɗɫɗɌ 15-20 ɘȳɎ) Ɏ 

ɟɝɗɚɎɔɫɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɢɑəɞɜɚɎ ɏ. ȰɚəɑɢɖɌ. 

Ƚɜɑɓɧ ɝɐɑɗɌəɧ Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ ð ɝɌɏɔɞɞɌɗɨ-

əɚɕ ɔ ɏɚɜɔɓɚəɞɌɗɨəɚɕ.  

Ȯɝɑ ɞɚɘɚɏɜɌɘɘɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɏɜɟɛ-

ɛɧ ɛɚ ɛɚɗɟ ɔ ɎɚɓɜɌɝɞɟ ð ɘɟɒɣɔə (106) ɔ ɒɑə-

ɥɔə (86) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 25 ɐɚ 75 ɗɑɞ, ɔɓ əɔɡ ɘɚ-

ɗɚɐɧɡ ɘɟɒɣɔə 65, ɒɑəɥɔə 24; ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝ-

ɞɌ ɘɟɒɣɔə 31, ɒɑəɥɔə 37; ɛɚɒɔɗɚɏɚ ɎɚɓɜɌɝɞɌ 

ɘɟɒɣɔə 10, ɒɑəɥɔə 25. Ȱɚɛɚɗəɔɞɑɗɨəɚ ɔɝɝɗɑ-

ɐɚɎɌəɌ ɠɚɜɘɌ ɣɑɜɑɛɌ ɔ ɝɞɑɛɑəɨ ɛəɑɎɘɌɞɔɓɌɢɔɔ 

ɛɌɓɟɡɔ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ: ɍɜɌɡɔɖɑɠɌɗɚɎ ð 145 

(ɘɟɒɣɔə 75, ɒɑəɥɔə 70), ɘɑɓɚɖɑɠɌɗɚɎ ð 67 

(ɘɟɒɣɔə 32, ɒɑəɥɔə 35), ɐɚɗɔɡɚɖɜɌəɚɎ ð 6 

(ɘɟɒɣɔə 5, ɒɑəɥɔə 1) [3, 4]. Ȼɚ ɝɞɑɛɑəɔ ɛəɑɎ-

ɘɌɞɔɓɌɢɔɔ Ɏɧɐɑɗɑəɧ ɞɜɔ ɠɚɜɘɧ: ɛɜɑɝɑɗɗɫɜəɧɕ 

Ɏɔɐ ɛəɑɎɘɌɞɔɓɌɢɔɔ (38), ɝɑɗɗɫɜəɧɕ (101), ɛɚɝɞ-

ɝɑɗɗɫɜəɧɕ (79). 

ȴɝɝɗɑɐɚɎɌəɧ ɝɗɑɐɟɪɥɔɑ ɛɚɖɌɓɌɞɑɗɔ (ɜɔɝ. 

1): ɎɧɝɚɞɌ ɛɌɓɟɡɔ ɘɌɖɝɔɘɌɗɨəɌɫ h 1; ɎɧɝɚɞɌ ɛɌ-

ɓɟɡɔ ɘɔəɔɘɌɗɨəɌɫ h2; ɐɗɔəɌ ɛɌɓɟɡɔ ɘɌɖɝɔɘɌɗɨ-

əɌɫ l1; ɐɗɔəɌ ɛɌɓɟɡɔ ɘɔəɔɘɌɗɨəɌɫ l2; ɤɔɜɔəɌ 

ɛɌɓɟɡɔ f; ɜɌɓɘɑɜ çɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɚɖəɌè Sw.  

Ⱥɞɐɑɗɨəɚ ɔɝɝɗɑɐɚɎɌəɧ ɜɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ 

ɖɚɝɞəɧɘɔ ɚɜɔɑəɞɔɜɌɘɔ Ɏ ɝɔɝɞɑɘɑ ɣɑɜɑɛɌ ɔ ɛɌ-

ɓɟɡɚɕ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ (ɜɔɝ. 2): ɜɌɝɝɞɚɫəɔɑ ɚɞ 

ɛɑɜɑɐəɑɕ əɚɝɚɎɚɕ ɚɝɞɔ ɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ɛɌɓɟ-

ɡɔ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ Ȭ1 ɔ ɓɌɐəɑɕ ɝɞɑəɖɔ Ȭ2, 

ɐɗɔəɌ ɛɌɓɟɡɔ ɛɚ ɗɔəɔɔ ɂɟɖɑɜɖɌəɐɗɫ æȬ 

ȼɑɓɟɗɨɞɌɞɧ. 

ȴɝɡɚɐɫ ɔɓ ɐɌəəɧɡ ɞɌɍɗɔɢɧ ʈ1 Ɏɔɐəɚ, ɣɞɚ 

ɎɧɝɚɞɌ ɛɌɓɟɡɔ (h1) Ɏ ɔɝɝɗɑɐɚɎɌəəɧɡ ɏɜɟɛɛɌɡ 

ɝɚɝɞɌɎɔɗɌ Ɏ ɝɜɑɐəɑɘ 21,7 Ñ 3,4 ɘɘ, ɜɌɓɍɜɚɝ Ɏɑ-

ɗɔɣɔəɧ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 13,2 ɐɚ 33,7 ɘɘ. ȿ ɘɟɒ-

ɣɔə ɎɑɗɔɣɔəɌ ɛɚɖɌɓɌɞɑɗɫ ɝɚɝɞɌɎɔɗɌ 22,0 Ñ1,6 

ɘɘ, ɟ ɒɑəɥɔə 21,3 Ñ1,96 ɘɘ. Ȼɜɔ ɝɜɌɎəɑəɔɔ 

Ɏɧɝɚɞɧ (h1) ɟ ɘɟɒɣɔə ɔ ɟ ɒɑəɥɔə əɑ ɎɧɫɎɗɑəɚ 

ɐɚɝɞɚɎɑɜəɚɕ ɜɌɓəɔɢɧ ɜ=0,6. 

ȮɧɝɚɞɌ ɛɌɓɟɡɔ (h2) Ɏ ɔɝɝɗɑɐɚɎɌəəɧɡ ɏɜɟɛ-

ɛɌɡ ɝɚɝɞɌɎɔɗɌ Ɏ ɝɜɑɐəɑɘ 13,2 Ñ3,52 ɘɘ, ɜɌɓɍɜɚɝ 

Ɏɑɗɔɣɔəɧ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 5,2 ð 22,8 ɘɘ. ȿ ɘɟɒ-

ɣɔə ɎɑɗɔɣɔəɌ ɝɚɝɞɌɎɔɗɌ 13,89 ɘɘ (Ñ0,69), ɟ 

ɒɑəɥɔə 12,35 ɘɘ (Ñ1,05). Ȼɜɔ ɝɜɌɎəɑəɔɔ Ɏɧɝɚ-

ɞɧ (h2) ɟ ɘɟɒɣɔə ɔ ɟ ɒɑəɥɔə ɎɧɫɎɗɑəɧ ɐɚɝɞɚ-

Ɏɑɜəɚ ɍɚɗɨɤɔɑ ɜɌɓɘɑɜɧ ɟ ɘɟɒɣɔə ɜ=0,001. 

ȰɗɔəɌ ɛɌɓɟɡɔ (l1) Ɏ ɔɝɝɗɑɐɚɎɌəəɧɡ ɏɜɟɛɛɌɡ  

Ȯ 
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ȼɔɝ. 1.  ȶȾ. ȸɚɜɠɚɘɑɞɜɔɫ ɛɌɓɟɡɔ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ. 

Ts ð ɞɟɜɑɢɖɚɑ ɝɑɐɗɚ, h1 ð ɎɧɝɚɞɌ ɛɌɓɟɡɔ ɘɌɖɝɔɘɌɗɨəɌɫ; h2  ð ɎɧɝɚɞɌ ɛɌɓɟɡɔ ɘɔəɔɘɌɗɨəɌɫ; l1  ð 

ɐɗɔəɌ ɛɌɓɟɡɔ ɘɌɖɝɔɘɌɗɨəɌɫ; l2  ð ɐɗɔəɌ ɛɌɓɟɡɔ ɘɔəɔɘɌɗɨəɌɫ; Sw ð ɜɌɓɘɑɜ çɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɚɖəɌè. 

Fig. 1.   CT. Morphometric features of sphenoid sinus.  

Ts ð sellar fossa, h1 ð max sinus height; h2  ð min sinus height; l1  ð max sinus length; l2  ð min sinus 

length; Sw ð the size of ça surgical windowè. 

 

ȼɔɝ. 2.   ȶȾ. ȼɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ ɖɚɝɞəɧɘɔ ɚɜɔɑəɞɔɜɌɘɔ Ɏ ɝɔɝɞɑɘɑ ɣɑɜɑɛɌ ɔ ɛɌɓɟɡɚɕ ɖɗɔəɚɎɔɐəɚɕ 

ɖɚɝɞɔ. 

Ts ð ɞɟɜɑɢɖɚɑ ɝɑɐɗɚ; Sph ð ɛɌɓɟɡɌ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ; Ȭ1 ð ɜɌɝɝɞɚɫəɔɑ ɚɞ ɛɑɜɑɐəɑɕ əɚɝɚɎɚɕ ɚɝɞɔ ɐɚ 

ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ɛɌɓɟɡɔ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ; Ȭ2 ð ɓɌɐəɑɕ ɝɞɑəɖɔ; æȬ ð ɐɗɔəɌ ɛɌɓɟɡɔ ɛɚ ɗɔəɔɔ ɐɚɝɞɟ-

ɛɌ (ɗɔəɔɫ ɂɟɖɑɜɖɌəɐɗɫ). 

Fig. 2.    CT. The length between bone markers in the system of the skull and sphenoid sinus.  

Ts ð sellar fossa, Sph ð sphenoid sinus; Ȭ1 ð the length from anterior nasal spine to anterior wall of 

sphenoid sinus; Ȭ2 ð posterior wall; æȬ ð the sinus length according to the access line (Cukerkandlja 

line).   
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Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɔɗɌ 30,1 ɘɘ (Ñ1,90), ɜɌɓɍɜɚɝ 

Ɏɑɗɔɣɔəɧ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 7,3 ɐɚ 43,8 ɘɘ. ȿ ɘɟɒ-

ɣɔə ɐɗɔəɌ ɝɚɝɞɌɎɔɗɌ 30,35 ɘɘ (Ñ2,10), ɟ ɒɑə-

ɥɔə 29,59 ɘɘ (Ñ2,52). ȰɚɝɞɚɎɑɜəɧɡ ɚɞɗɔɣɔɕ ɛɚ 

ɛɚɗɟ əɑ ɎɧɫɎɗɑəɚ. 

ȰɗɔəɌ ɛɌɓɟɡɔ (l2) Ɏ ɔɝɝɗɑɐɚɎɌəəɧɡ ɏɜɟɛɛɌɡ 

Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɔɗɌ 6,44 ɘɘ (Ñ2,28), ɜɌɓɍɜɚɝ 

Ɏɑɗɔɣɔəɧ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 2,0 ɐɚ 19,0 ɘɘ. ȿ ɘɟɒ-

ɣɔə ɐɗɔəɌ ɝɚɝɞɌɎɔɗɌ 6,81 ɘɘ (Ñ0,57), ɟ ɒɑəɥɔə 

5,99 ɘɘ (Ñ0,25). Ȼɜɔ ɝɜɌɎəɑəɔɔ ɐɗɔəɧ (l2) ɟ 

ɘɟɒɣɔə ɔ ɟ ɒɑəɥɔə ɎɧɫɎɗɑəɧ ɐɚɝɞɚɎɑɜəɚ 

ɍɚɗɨɤɔɑ ɜɌɓɘɑɜɧ ɟ ɘɟɒɣɔə ɜ=0,004.  

ɄɔɜɔəɌ ɛɌɓɟɡɔ (f) Ɏ ɔɝɝɗɑɐɚɎɌəəɧɡ ɏɜɟɛ-

ɛɌɡ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɔɗɌ 32,04 ɘɘ (Ñ2,29) ɜɌɓ-

ɍɜɚɝ Ɏɑɗɔɣɔəɧ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 15,0 ɐɚ 56,1 ɘɘ. ȿ 

ɘɟɒɣɔə ɤɔɜɔəɌ ɝɚɝɞɌɎɔɗɌ 32,54 ɘɘ (Ñ0,86), ɟ 

ɒɑəɥɔə 31,24 ɘɘ (Ñ0,24). Ȼɜɔ ɝɜɌɎəɑəɔɔ ɤɔ-

ɜɔəɧ (f) ɟ ɘɟɒɣɔə ɔ ɟ ɒɑəɥɔə ɎɧɫɎɗɑəɧ ɐɚɝɞɚ-

Ɏɑɜəɚ ɍɚɗɨɤɔɑ ɜɌɓɘɑɜɧ ɟ ɘɟɒɣɔə ɜ=0,005.  

ȼɌɓɘɑɜ çɡɔɜɟɜɏɔɣɑɝɖɚɑ ɚɖəɚè (Sw) Ɏ ɔɝɝɗɑ-

ɐɚɎɌəəɧɡ ɏɜɟɛɛɌɡ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɔɗ 29,56 ɘɘ 

(Ñ1,25), ɜɌɓɍɜɚɝ Ɏɑɗɔɣɔəɧ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 13,2 ɐɚ 

48,3 ɘɘ. ȿ ɘɟɒɣɔə ɜɌɓɘɑɜ ɝɚɝɞɌɎɔɗ 30,27 ɘɘ 

(Ñ0,56), ɟ ɒɑəɥɔə 28,74 ɘɘ (Ñ0,87). Ȼɜɔ ɝɜɌɎ-

əɑəɔɔ ɜɌɓɘɑɜɌ çɡɔɜɟɜɏɔɣɑɝɖɚɑ ɚɖəɚè (Sw) ɟ 

ɘɟɒɣɔə ɔ ɟ ɒɑəɥɔə ɎɧɫɎɗɑəɧ ɐɚɝɞɚɎɑɜəɚ 

ɍɚɗɨɤɔɑ ɜɌɓɘɑɜɧ ɟ ɘɟɒɣɔə ɜ=0,033. 

ȰɗɔəɌ ɐɚ ɝɞɑəɖɔ ɛɌɓɟɡɔ (Ȭ1) Ɏ ɔɝɝɗɑɐɚɎɌə-

əɧɡ ɏɜɟɛɛɌɡ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɔɗɌ 54,59 ɘɘ 

(Ñ2,50), ɜɌɓɍɜɚɝ Ɏɑɗɔɣɔəɧ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 42,7 ɐɚ 

66,0 ɘɘ. ȿ ɘɟɒɣɔə ɐɌəəɌɫ ɎɑɗɔɣɔəɌ ɝɚɝɞɌɎɔɗɌ 

55,81 ɘɘ (Ñ1,39), ɟ ɒɑəɥɔə 53,07 ɘɘ (Ñ1,30). 

Ȼɜɔ ɝɜɌɎəɑəɔɔ ɐɗɔəɧ ɐɚ ɝɞɑəɖɔ ɛɌɓɟɡɔ (Ȭ1) ɟ 

ɘɟɒɣɔə ɔ ɟ ɒɑəɥɔə ɎɧɫɎɗɑəɧ ɐɚɝɞɚɎɑɜəɚ 

ɍɚɗɨɤɔɑ ɜɌɓɘɑɜɧ ɟ ɘɟɒɣɔə ɜ=0,008. 

ȰɗɔəɌ ɐɚ ɝɞɑəɖɔ ɛɌɓɟɡɔ (Ȭ2) Ɏ ɔɝɝɗɑɐɚɎɌə-

əɧɡ ɏɜɟɛɛɌɡ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɔɗɌ 75,25 ɘɘ 

(Ñ5,83), ɜɌɓɍɜɚɝ Ɏɑɗɔɣɔəɧ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 62,1 ɐɚ 

89,4 ɘɘ. ȿ ɘɟɒɣɔə ɐɗɔəɌ ɝɚɝɞɌɎɔɗɌ 77,63 ɘɘ 

(Ñ0,74), ɟ ɒɑəɥɔə 72,30 ɘɘ (Ñ1,46). Ȼɜɔ ɝɜɌɎ-

əɑəɔɔ ɐɗɔəɧ ɐɚ ɝɞɑəɖɔ ɛɌɓɟɡɔ (Ȭ2) ɟ ɘɟɒɣɔə ɔ 

ɟ ɒɑəɥɔə ɎɧɫɎɗɑəɧ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɨɤɔɑ ɜɌɓ-

ɘɑɜɧ ɟ ɘɟɒɣɔə ɜ<0,001.  

ȰɗɔəɌ ɛɚɗɚɝɞɔ ɛɌɓɟɡɔ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ 

(æȬ) Ɏ ɔɝɝɗɑɐɚɎɌəəɧɡ ɏɜɟɛɛɌɡ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌ-

ɎɔɗɌ 20,66 ɘɘ (Ñ2,28), ɜɌɓɍɜɚɝ Ɏɑɗɔɣɔəɧ ɝɚ-

ɝɞɌɎɗɫɑɞ ɚɞ 4,5 ɐɚ 36,0 ɘɘ. ȿ ɘɟɒɣɔə ɐɗɔəɌ ɛɚ-

ɗɚɝɞɔ ɝɚɝɞɌɎɔɗɌ 21,81 ɘɘ (Ñ1,70), ɟ ɒɑəɥɔə 

19,23 ɘɘ (Ñ0,82). Ȼɜɔ ɝɜɌɎəɑəɔɔ ɐɗɔəɧ (æȬ) ɟ 

ɘɟɒɣɔə ɔ ɟ ɒɑəɥɔə ɎɧɫɎɗɑəɧ ɐɚɝɞɚɎɑɜəɚ 

ɍɚɗɨɤɔɑ ɜɌɓɘɑɜɧ ɟ ɘɟɒɣɔə ɜ=0,014. 

ȮɧɎɚɐɧ.  

Ȯ ɛɜɔɎɑɐɑəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɚɝɞɚɎɑɜəɚ 

ɎɧɫɎɗɑə ɜɫɐ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɛɚɓ-

Ɏɚɗɫɪɥɔɡ ɚɢɑəɔɞɨ ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑ-

ɜɔɝɞɔɖɔ ɛɌɓɟɡɔ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ. ȺɍɜɌɥɌɑɞ 

əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ, ɣɞɚ Ɏɝɑ ɜɌɓɘɑɜɧ ɍɧɗɔ Ɏɧɤɑ 

ɟ ɘɟɒɣɔə, ɣɑɘ ɟ ɒɑəɥɔə, ɖɜɚɘɑ h1. ɉɞɚ ɎɌɒəɚ 

ɟɣɔɞɧɎɌɞɨ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɚɛɑɜɌɞɔɎəɧɡ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎ Ɏ ɚɍɗɌɝɞɔ ɛɌɓɟɡɔ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ. 

ȴɓɟɣɑəəɧɑ ɎɌɜɔɌəɞɧ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ 

ɛɌɓɟɡɔ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ ɛɚɖɌɓɌɗɔ ɎɧɜɌɒɑə-

əɧɕ ɛɚɗɔɘɚɜɠɔɓɘ Ɏ ɝɞɜɚɑəɔɔ, ɣɞɚ ɛɜɚɫɎɗɫɗɚɝɨ 

Ɏ ɖɚɗɔɣɑɝɞɎɑ ɛɚɗɚɝɞɑɕ, ɛɑɜɑɏɚɜɚɐɚɖ ɔ ɖɌɜɘɌəɚɎ 

ɛɌɓɟɡɔ. Ȯ ɘɚɘɑəɞ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɛɚɐɏɚɞɚɎ-

ɖɔ əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɖɚɜɜɑɖɞəɧɕ ɛɜɚ-

ɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɟɣɑɞɚɘ ɛɚɗɌ ɔ ɎɚɓɜɌɝɞɌ 

ɐɗɫ ɛɜɑɐɟɛɜɑɒɐɑəɔɫ Ɏəɟɞɜɔ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɧɡ ɚɝɗɚɒəɑəɔɕ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ,  ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚ-

ɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

ȾɌɍɗɔɢɌ ʈ1.    ȸɚɜɠɚɘɑɞɜɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɛɌɓɟɡɔ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ. 

ʇʝʨʝʤʝʥʥʘʷ ʉʨʝʜʥʝʝ ʉ.ʢ.ʦ. 
ʆʰ. ʩʨʝʜʥʝ-

ʛʦ 
ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 

h1 21,71 3,402 0,230 13,2 33,7 

h2 13,17 3,515 0,238 5,2 22,8 

l1 30,09 1,895 0,399 7,3 43,8 

l2 6,44 2,279 0,154 2,0 19,0 

f 32,04 2,290 0,358 15,0 58,7 

Sw 29,56 1,253 0,356 13,2 48,3 

ɸ1 54,59 2,500 0,520 42,7 70,7 

ɸ2 75,25 5,828 0,551 62,1 89,4 

æɸ 20,66 2,283 0,527 4,5 36,0 
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ȴȹȾȼȬȺȻȱȼȬɂȴȺȹȹɇȵ ȸȴȶȼȺɀȺȶȿȽȹɇȵ ȼȱȹȾȯȱȹȺȷȺȯȴɃȱȽȶȴȵ  

ȶȺȹȾȼȺȷɈ ɉɀɀȱȶȾȴȮȹȺȽȾȴ ȷȱɃȱȹȴɋ ȻȬɂȴȱȹȾȺȮ Ƚ ȶȺȼȹȱȮɇȸȴ ȶȴȽȾȬȸȴ 

ɃȱȷɊȽȾȱȵ 
 

ȾɌɜɌɝɑəɖɚ Ƚ.Ȯ., ȽɑɜɚɎɌ ȹ.Ƚ., ȸɚɜɚɓɚɎɌ ȱ.Ȭ. 
 

ɜɔɣɔəɚɕ  ɜɌɓɎɔɞɔɫ ɚɐɚəɞɚɏɑəəɚɕ ɖɚɜəɑɎɚɕ ɖɔɝɞɧ Ɏ 40% ɝɗɟɣɌɑɎ ɫɎɗɫɑɞɝɫ ɓɟɍ 

ɝ ɚɝɗɚɒəɑəəɧɘ  ɖɌɜɔɚɓəɧɘ ɛɜɚɢɑɝɝɚɘ. Ȯ 60% ɝɗɟɣɌɑɎ ɖɔɝɞɌ ɎɚɓəɔɖɌɑɞ ɖɌɖ 

ɚɝɗɚɒəɑəɔɑ ɩəɐɚɐɚəɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ: ɛɜɚɞɌɗɖɔɎɌəɔɫ ɐɚ Ɏɑɜɡɟɤɖɔ ɓɟɍɌ 

əɑɖɜɚɞɔɓɔɜɚɎɌəəɚɕ ɛɟɗɨɛɧ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɓɎɔɞɔɑɘ ɛɑɜɔɚɐɚəɞɔɞɌ, ɞɜɌɎɘɔɜɚɎɌəɔɫ 

ɛɟɗɨɛɧ ɛɜɔ ɚɐɚəɞɚɛɜɑɛɌɜɔɜɚɎɌəɔɔ, ɚɝɚɍɑəəɚ ɛɚɐ Ɍəɑɝɞɑɓɔɑɕ. ȷɟɣɑɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɫɎɗɫɪɞɝɫ Ɏɑɐɟɥɔɘɔ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɗɑɣɑəɔɫ ɔ ɖɚəɞɜɚɗɫ ɜɑɏɑəɑɜɌɢɔɔ ɖɚɝɞ-

əɚɕ ɞɖɌəɔ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɚ ɛɚɎɚɐɟ ɖɚɜəɑɎɧɡ ɖɔɝɞ ɣɑɗɪɝɞɑɕ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ ɜɚɗɨ ɘɔɖɜɚɠɚɖɟɝəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ əɌ ɔə-

ɞɜɌɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɛɜɔ ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɗɑɣɑəɔɔ ɖɚɜəɑɎɧɡ  ɖɔɝɞ ɣɑɗɪɝɞɑɕ ɝ ɛɜɔɘɑ-

əɑəɔɑɘ ȱr:YAG ɔ Nd:YAG ɗɌɓɑɜɚɎ.        

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑəɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ 59 ɛɌɢɔɑəɞɚɎ ɝ ɜɌɐɔ-

ɖɟɗɫɜəɧɘɔ ɖɔɝɞɌɘɔ ɣɑɗɪɝɞɑɕ ɜɌɓɗɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ,  ɔɓ əɔɡ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ð ɟ 

15 ɛɌɢɔɑəɞɚɎ, əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ð ɟ 44 ɛɌɢɔɑəɞɚɎ. ȴɓ 59 ɛɌɢɔɑəɞɚɎ ɍɧɗɚ 32 ɒɑəɥɔ-

əɧ, 27 ɘɟɒɣɔə. ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɚɞ 21 ɐɚ 62 ɗɑɞ.  ȿ ɛɌɢɔɑəɞɚɎ ɛɜɔɘɑəɫɗɔ  ɘɑɞɚɐɔɖɟ 

ɝɚɣɑɞɌəəɚɏɚ ɛɜɔɘɑəɑəɔɫ ȱr:YAG ɔ Nd:YAG ɗɌɓɑɜɚɎ, ɟ 12 ɔɓ əɔɡ ɝ ɛɜɔɘɑəɑəɔɑɘ ɖɝɑəɚ-

ɏɑəəɚɏɚ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ. Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɚɢɑəɖɔ ɜɑɛɌɜɌɞɔɎəɧɡ ɛɜɚ-

ɢɑɝɝɚɎ Ɏ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɛɚɜɞɌɞɔɎəɧɕ ɢɔɠɜɚɎɚɕ ɘɔɖɜɚɠɚɖɟɝəɧɕ ɜɑəɞɏɑ-

əɚɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɖɚɘɛɗɑɖɝ çȻɌɜɐɟɝ-ȽɞɚɘɌè (ȼɚɝɝɔɫ). 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. Ȯ ɡɚɐɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɚɐ ɖɚəɞɜɚɗɑɘ 

ɢɔɠɜɚɎɚɕ ɘɔɖɜɚɠɚɖɟɝəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɛɜɚɎɚɐɔɗɔ ɚɢɑəɖɟ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ, ɑɏɚ 

ɚɞəɚɤɑəɔɑ ɖ ɌəɌɞɚɘɔɣɑɝɖɔɘ ɝɞɜɟɖɞɟɜɌɘ, ɎɧɫɎɗɑəɔɑ ɘɑɗɖɔɡ ɔ ɘɌɗɚɖɚəɞɜɌɝɞəɧɡ  ɐɑɞɌ-

ɗɑɕ (ɚɝɞɌɞɚɣəɚɏɚ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɝɎɚɍɚɐəɧɡ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ), Ɍ ɞɌɖɒɑ 

ɝɚɝɞɚɫəɔɑ ɜɑɓɑɢɔɜɚɎɌəəɧɡ Ɏɑɜɡɟɤɑɖ ɖɚɜəɑɕ ɓɟɍɚɎ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɝɑ-

əɚɏɑəəɚɏɚ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ ɘɔɖɜɚɠɚɖɟɝəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɛɚɓɎɚɗɫɗɌ 

ɚɢɑəɔɞɨ, əɌɝɖɚɗɨɖɚ ɜɌɎəɚɘɑɜəɚ ɔ ɛɚɗəɚɝɞɨɪ ɖɚɝɞəɧɕ ɐɑɠɑɖɞ ɓɌɛɚɗəɑə ɚɝɞɑɚɛɗɌɝɞɔɣɑ-

ɝɖɔɘ ɘɌɞɑɜɔɌɗɚɘ.  

ȮɧɎɚɐɧ. ȸɔɖɜɚɠɚɖɟɝəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɐɗɫ ɔəɞɜɌ-

ɚɛɑɜɌɢɔɚəəɚɏɚ ɗɟɣɑɎɚɏɚ ɖɚəɞɜɚɗɫ ɔ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɐɗɫ ɚɢɑəɖɔ ɜɑɛɌɜɌ-

ɞɔɎəɧɡ ɛɜɚɢɑɝɝɚɎ ɖɚɝɞəɚɕ ɞɖɌəɔ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɢɔɝɞɩɖɞɚɘɔɔ, ɢɔɝɞɚɞɚɘɔɔ. Ȯ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɔɖɜɚɠɚɖɟɝəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɛɚɓɎɚɗɫɑɞ 

ɔɓɟɣɌɞɨ ɛɜɚɢɑɝɝ ɚɝɞɑɚɜɑɏɑəɑɜɌɢɔɔ Ɏ ɚɍɗɌɝɞɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ əɌ 

ɩɞɌɛɌɡ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɌɢɔɑəɞɚɎ. 
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ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȸɚɜɚɓɚɎɌ ȱ.Ȭ., lemua @yandex .ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȾɌɜɌɝɑəɖɚ Ƚ.Ȯ., ȽɑɜɚɎɌ ȹ.Ƚ., ȸɚɜɚɓɚɎɌ ȱ.Ȭ. ȴəɞɜɌɚɛɑɜɌɢɔɚə-

əɧɕ ɘɔɖɜɚɠɚɖɟɝəɧɕ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɕ ɖɚəɞɜɚɗɨ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɛɌɢɔɑə-

ɞɚɎ ɝ ɖɚɜəɑɎɧɘɔ ɖɔɝɞɌɘɔ ɣɑɗɪɝɞɑɕ. REJR. 2017 ; 7 (1):39-45. DOI:10.21569/2222 -7415 -

201 7-7-1-39-45. 

 

 
ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 15.12.2016  ȽɞɌɞɨɫ ɛɜɔəɫɞɌ: 28.12.2016  

 

 

 

 

Ȼ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ 

ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ 

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ  

(ȽɑɣɑəɚɎɝɖɔɕ  

ȿəɔɎɑɜɝɔɞɑɞ). 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (1):39-45       DOI:10.21569/2222-7415-2017-7-1-39-45              ʉʪʨʘʥʠʮʘ  40 
 

INTRAOPERATIVE MICROFOCUS X-RAY CONTROL OF TREATMENT EFFICIENCY IN 

PATIENTS WITH RADICULAR CYSTS  

 

Tarasenko S.V., Serova N.S., Morozova E.A.  
 

he reason for the development of odontogenic radicular cyst in 40% is co mplicated 

tooth caries. In 60% the cyst occurs as a complication of endodontic treatment: e x-

trusion of the necrotic pulp to the top of the tooth with and the subsequent deve l-

opment of periodontitis, injury to the pulp in odonto prep aration, especially with anesthesia. 

Radiological methods are very important during the treatment planning and monitoring of 

bone tissue regeneration after surgery in the jaws ro ot cysts.   

Purpose. To determine the role of microfocus x -ray at an intraoperative phase of 

surgical treatment of jaws root cysts with the help of Er:YAG and Nd:YAG lasers.      

Materials and methods. A total of 59 patients with differently localized radic ular 

cysts underwent surgical treatment, including cysts of the mandible in 15 p atients, upper 

jaw ð in 44 patients. There were 32 women and 27 men. The patientõs age ranged from 21 to 

62 years. The technique of combined application of Er:YAG and Nd:YAG la sers have been 

used in patients, in 12 of them ð with the help of xenogenic osteoplastic material. For the 

diagnosis and evaluation of reparative processes in the bone tissue portable digital micr o-

focus x -ray diagnostic complex "Pardus -Stoma" (Ru ssia) was used.   

Results. During the surgical intervention the bone defect was determined using dig i-

tal microfocus radiography, itõs relation to the anatomical structures, identification of small 

and low contrast details (residual filling material, free bone fragmen ts), and the status of the 

resected root apex. In patients with xenogenic ost eoplastic material microfocus x -ray allowed 

us to assess how smoothly and completely the bone defect was filled with osteoplastic mat e-

rial.   

Conclusions. Microfocus radiography is  the method of choice for intraoperative mo n-

itoring and in the postoperative period for evaluation of the reparative processes of bone ti s-

sue in patients after cystectomy, cystotomy. In the postoperative period the use of micr o-

focus x -ray allows us to stud y the process of osteor egeneration in postoperative bone defect 

on different stages of rehabilitation.  

 

Keywords: root cysts of the jaws, microfocus radiography, osteoplastic material.  
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ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɝɞɚɘɌɞɚɗɚɏɔɔ ɚɝɞɌɑɞɝɫ 

ɌɖɞɟɌɗɨəɚɕ ɛɜɚɍɗɑɘɌ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ 

ɝ ɖɚɜəɑɎɧɘɔ ɖɔɝɞɌɘɔ ɣɑɗɪɝɞɑɕ, əɌ ɔɡ 

ɐɚɗɪ ɛɜɔɡɚɐɔɞɝɫ ɐɚ 40,6 % ɚɛɑɜɌɢɔɕ ɌɘɍɟɗɌ-

ɞɚɜəɚɏɚ ɛɜɔɑɘɌ [1]. Ȼɜɔɣɔəɚɕ  ɜɌɓɎɔɞɔɫ ɚɐɚə-

ɞɚɏɑəəɚɕ ɖɚɜəɑɎɚɕ ɖɔɝɞɧ Ɏ 40% ɝɗɟɣɌɑɎ ɫɎɗɫ-

ɑɞɝɫ ɓɟɍ ɝ ɚɝɗɚɒəɑəəɧɘ  ɖɌɜɔɚɓəɧɘ ɛɜɚɢɑɝɝɚɘ. 

Ȯ 60% ɝɗɟɣɌɑɎ ɖɔɝɞɌ ɎɚɓəɔɖɌɑɞ ɖɌɖ ɚɝɗɚɒəɑəɔɑ 

ɩəɐɚɐɚəɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ: ɛɜɚɞɌɗɖɔɎɌəɔɫ ɐɚ 

Ɏɑɜɡɟɤɖɔ ɓɟɍɌ əɑɖɜɚɞɔɓɔɜɚɎɌəəɚɕ ɛɟɗɨɛɧ ɝ 

ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɓɎɔɞɔɑɘ ɛɑɜɔɚɐɚəɞɔɞɌ, ɞɜɌɎ-

ɘɔɜɚɎɌəɔɫ ɛɟɗɨɛɧ ɛɜɔ ɚɐɚəɞɚɛɜɑɛɌɜɔɜɚɎɌəɔɔ, 

ɚɝɚɍɑəəɚ ɛɚɐ Ɍəɑɝɞɑɓɔɑɕ [2, 3]. 

ȷɟɣɑɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɪɞɝɫ 

Ɏɑɐɟɥɔɘɔ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɗɑɣɑəɔɫ ɔ ɖɚə-

ɞɜɚɗɫ ɜɑɏɑəɑɜɌɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɚɝɗɑ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɚ ɛɚɎɚɐɟ ɖɚɜəɑɎɧɡ 

ɖɔɝɞ ɣɑɗɪɝɞɑɕ [3 - 8].  ȺɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɚɛɑ-

ɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɖɚɜəɑɎɧɡ ɖɔɝɞ ɣɑɗɪɝɞɑɕ 

ɚɝɞɌɑɞɝɫ ɢɔɝɞɚɞɚɘɔɫ ɔ ɢɔɝɞɩɖɞɚɘɔɫ ɝ ɚɐəɚɘɚ-

ɘɑəɞəɚɕ ɜɑɓɑɖɢɔɑɕ Ɏɑɜɡɟɤɑɖ ɖɚɜəɑɕ ɛɜɔɣɔə-

əɧɡ ɓɟɍɚɎ. ȳɌɐɌɣɌ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɖɚɜ-

əɑɎɧɡ  ɖɔɝɞ ɣɑɗɪɝɞɑɕ ĭ ɩɞɚ ɛɚɗɟɣɑəɔɑ ɚɞɐɌɗɑə-

əɚɏɚ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ, ɞ.ɑ. ɛɚɗəɚɕ ɜɑ-

ɏɑəɑɜɌɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɚɖɚɗɚɎɑɜɡɟɤɑɣəɚɘ 

ɚɣɌɏɑ ɜɌɓɜɫɒɑəɔɫ, ɝɚɡɜɌəɑəɔɔ ɓɟɍɚɎ, ɎɚɎɗɑɣɑə-

əɧɡ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ,  ɎɚɝɝɞɌəɚɎɗɑəɔɔ 

ɔɡ ɠɟəɖɢɔɕ  [1].  Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɞɜɌɐɔɢɔ-

ɚəəɚɏɚ ɘɑɞɚɐɌ ɢɔɝɞɩɖɞɚɘɔɔ ɝ ɚɐəɚɘɚɘɑəɞəɚɕ 

ɜɑɓɑɖɢɔɑɕ  Ɏɑɜɡɟɤɖɔ  ɖɚɜəɫ  ɛɜɔɣɔəəɚɏɚ ɓɟɍɌ Ɏ  
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əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɛɜɚɔɝɡɚɐɔɞ ɝəɔɒɑəɔɑ 

ɠɟəɖɢɔɔ ɜɑɓɑɢɔɜɟɑɘɧɡ ɓɟɍɚɎ, Ɏɚɓɘɚɒəɚ Ɏɚɓ-

əɔɖəɚɎɑəɔɑ ɏəɚɕəɚ-ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɚɝɗɚɒəɑ-

əɔɕ, ɜɑɢɔɐɔɎɚɎ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɝɚɎɜɑɘɑəəɧɡ 

ɗɌɓɑɜəɧɡ ɞɑɡəɚɗɚɏɔɕ ɛɚɓɎɚɗɫɑɞ ɛɚɎɧɝɔɞɨ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ.  

ȷɌɓɑɜəɧɑ ɞɑɡəɚɗɚɏɔɔ ɚɍɗɌɐɌɪɞ ɜɫɐɚɘ 

ɛɜɑɔɘɟɥɑɝɞɎ: ɌɝɑɛɞɔɖɌ ɞɖɌəɑɕ ɛɜɔ ɜɌɝɝɑɣɑəɔɔ, 

ɞɚəɖɔɕ ɜɌɓɜɑɓ, ɏɑɘɚɝɞɌɞɔɣɑɝɖɔɕ, ɚɍɑɓɍɚɗɔɎɌɪ-

ɥɔɕ, ɍɌɖɞɑɜɔɢɔɐəɧɕ ɩɠɠɑɖɞ. Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɚɘ ɛɑɜɔɚɐɑ əɑ ɎɧɜɌɒɑə ɍɚɗɑɎɚɕ ɝɔəɐɜɚɘ ɔ 

ɖɚɗɗɌɞɑɜɌɗɨəɧɕ ɚɞɑɖ ɘɫɏɖɔɡ ɞɖɌəɑɕ.  ȽɞɚɘɌɞɚ-

ɗɚɏɔɣɑɝɖɔɑ  Er:YAG ɔ Nd:YAG ɗɌɓɑɜɧ ɝɛɚɝɚɍəɧ 

ɔɓɗɟɣɌɞɨ ɖɚɜɚɞɖɔɑ ɘɚɥəɧɑ ɔɘɛɟɗɨɝɧ, ɛɌɜɌɘɑɞ-

ɜɧ ɔɡ ɜɌɍɚɞɧ (ɩəɑɜɏɔɪ, ɐɗɔɞɑɗɨəɚɝɞɨ, ɣɌɝɞɚɞɟ ɔ 

ɠɚɜɘɟ ɔɘɛɟɗɨɝɌ) ɘɚɒəɚ ɔɓɘɑəɫɞɨ ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɚɎɚɐɔɘɚɏɚ ɚɛɑɜɌɞɔɎəɚ-

ɏɚ ɗɑɣɑəɔɫ, ɟɝɞɌəɚɎɔɎ əɟɒəɧɕ ɜɑɒɔɘ əɌ ɐɔɝ-

ɛɗɑɑ, ɎɧɍɜɌɎ əɌɓɎɌəɔɑ ɚɛɑɜɌɢɔɔ. ɉəɑɜɏɔɫ 

Er:YAG   ɗɌɓɑɜɌ ɝ ɐɗɔəəɚɕ Ɏɚɗəɧ 2940 əɘ ɘɌɖ-

ɝɔɘɌɗɨəɚ ɛɚɏɗɚɥɌɑɘɌ Ɏɚɐɚɕ ɝɜɑɐɔ Ɏɝɑɡ ɐɗɔə 

Ɏɚɗə, ɛɜɔɘɑəɫɪɥɔɡɝɫ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɔ, ɔ ɔɘɑɑɞ 

ɝɛɚɝɚɍəɚɝɞɨ ɝɎɫɓɧɎɌɞɨɝɫ ɝ ɏɔɐɜɚɖɝɔɌɛɌɞɔɞɌɘɔ 

[9]. ȸɑɡɌəɔɓɘ ɟɐɌɗɑəɔɫ ɐɑəɞɔəɌ ɔ ɩɘɌɗɔ ɫɎɗɫ-

ɑɞɝɫ ɞɑɜɘɚɘɑɡɌəɔɣɑɝɖɔɘ ɛɜɚɢɑɝɝɚɘ, ɠɚɞɚɞɑɜ-

ɘɔɣɑɝɖɚɕ ɠɜɌɏɘɑəɞɌɢɔɑɕ ɔɗɔ Ɍɍɗɫɢɔɑɕ.  Ȼɜɔ-

ɝɟɥɌɫ Er:YAG   ɗɌɓɑɜɟ ɝɑɗɑɖɞɔɎəɌɫ Ɍɍɗɫɢɔɫ ɍɚ-

ɏɌɞɚɏɚ ɖɚɗɗɌɏɑəɚɘ ɔəɞɑɜɞɟɍɟɗɫɜəɚɏɚ ɐɑəɞɔəɌ Ɏ 

ɝɚɣɑɞɌəɔɔ ɝ ɠɚɞɚɡɔɘɔɣɑɝɖɔɘ ɩɠɠɑɖɞɚɘ Ɏɧɓɧ-

ɎɌɑɞ ɐɑɖɚɘɛɚɓɔɢɔɪ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ ɔ 

ɐɑɏɜɌɐɌɢɔɪ, ɐɑɠɚɜɘɌɢɔɪ ɔ ɐɌɒɑ ɛɗɌɎɗɑəɔɑ. 

ȶɜɚɘɑ ɞɚɏɚ, ɚɛɗɌɎɗɑəəɧɑ ɚɍɗɌɝɞɔ ɛɚɎɑɜɡəɚɝɞɔ 

ɘɚɏɟɞ ɛɜɔɎɚɐɔɞɨ ɖ ɝəɔɒɑəɔɪ ɛɜɚəɔɢɌɑɘɚɝɞɔ 

ɐɑəɞɔəɌ [10]. ɉəɑɜɏɔɫ Nd:YAG ɗɌɓɑɜɌ ɝɗɌɍɚ ɛɚ-

ɏɗɚɥɌɑɞɝɫ ɞɎɑɜɐɧɘɔ ɞɖɌəɫɘɔ ɓɟɍɌ ɔ ɛɚɩɞɚɘɟ 

ɔɘɑɑɞ ɍɚɗɨɤɟɪ ɏɗɟɍɔəɟ ɛɜɚəɔɖəɚɎɑəɔɫ. ȻɚɎɧ-

ɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ ɘɚɒɑɞ ɓɌɎɔɝɑɞɨ ɚɞ əɌɛɜɌɎ-

ɗɑəɔɫ ɐɑəɞɔəəɧɡ ɖɌəɌɗɨɢɑɎ: ɔɡ əɌɛɜɌɎɗɑəɔɑ 

ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ ɛɚɎɑɜɡəɚɝɞɔ (ɛɌɜɌɗɗɑɗɨəɚ ɗɌ-

ɓɑɜəɚɘɟ ɗɟɣɟ) ɝɛɚɝɚɍɝɞɎɟɑɞ ɛɜɚəɔɖəɚɎɑəɔɪ ɗɟ-

ɣɌ [11]. Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ Ɏ ɩəɐɚɐɚəɞɔɔ 

Nd:YAG ɗɌɓɑɜ (ɔɘɛɟɗɨɝəɧɕ) ɛɜɚəɔɖɌɑɞ ɘɌɖɝɔ-

ɘɌɗɨəɚ ɏɗɟɍɚɖɚ, ɗɌɞɑɜɌɗɨəɚ ɚɞ ɖɌəɌɗɌ əɌ ɏɗɟɍɔ-

əɟ 1000 ɘɖɘ (1 ɘɘ), ɓɌ ɝɣɑɞ Ɏɧɝɚɖɚɕ ɛɔɖɚɎɚɕ 

ɩəɑɜɏɔɔ (ɐɚ 5ɖȮɞ) ɐɌɑɞ ɩɠɠɑɖɞ ɝɞɑɜɔɗɔɓɌɢɔɔ 

ɍɚɗɑɑ 99%. ȻɜɔɝɟɞɝɞɎɟɑɞ ɠɑəɚɘɑə (ɚɛɔɝɌə ɞɚɗɨ-

ɖɚ ɐɗɫ Nd:YAG ɗɌɓɑɜɌ ɝ Ɏɧɝɚɖɚɕ ɘɚɥəɚɝɞɨɪ) 

əɑɚɜɏɌəɔɣɑɝɖɚɏɚ ɛɗɌɎɗɑəɔɫ ɔ ɓɌɛɑɣɌɞɧɎɌəɔɫ 

ɗɌɞɑɜɌɗɨəɧɡ ɝɞɑɜɔɗɨəɧɡ ɖɌəɌɗɚɎ ð ɩɠɠɑɖɞ 

ɚɝɞɑɖɗɑəɑəɔɫ ɝɞɑəɖɔ ɖɌəɌɗɌ [12, 13].  

Ȯ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɤɔɜɚɖɚ Ɏəɑɐɜɫɑɞɝɫ Ɏ 

ɜɌɓɗɔɣəɧɡ ɚɞɜɌɝɗɫɡ ɘɑɐɔɢɔəɧ  ɝɛɑɢɔɌɗɨəɌɫ 

ɘɑɞɚɐɔɖɌ ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ĭ ɘɔɖɜɚɠɚ-

ɖɟɝəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ [2 - 4, 9]. ȼɌɓɘɑɜ ɠɚ-

ɖɟɝəɚɏɚ ɛɫɞəɌ ɔɝɞɚɣəɔɖɌ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟ-

ɣɑəɔɫ ɝɚɝɞɌɎɗɫɑɞ ɘɑəɑɑ 0,1 ɘɘ (100 ɘɖɘ), ɩɞɚ 

ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɗɫɞɨ ɘɑɗɖɔɑ ɔ ɘɌɗɚɖɚəɞɜɌɝɞəɧɑ 

ɐɑɞɌɗɔ ɔɓɚɍɜɌɒɑəɔɫ, ɣɞɚ ɔɘɑɑɞ ɛɑɜɎɚɝɞɑɛɑəəɚɑ 

ɓəɌɣɑəɔɑ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɔ. ȴəɞɑəɝɔɎəɚɝɞɨ ɛɑɜ-

Ɏɔɣəɚɏɚ ɛɟɣɖɌ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ ɓɌ 

ɝɣɑɞ ɝəɔɒɑəɔɫ ɠɚɖɟɝəɚɏɚ ɜɌɝɝɞɚɫəɔɫ ɔ ɛɜɔɘɑ-

əɑəɔɫ ɟɝɔɗɔɎɌɪɥɔɡ ɩɖɜɌəɚɎ ɝəɔɒɑəɌ ɍɚɗɑɑ 

ɣɑɘ Ɏ 100 ɜɌɓ, ɣɞɚ ɎɌɒəɚ ɐɗɫ ɛɌɢɔɑəɞɌ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ ɜɚɗɨ 

ɘɔɖɜɚɠɚɖɟɝəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ əɌ ɔəɞɜɌɚɛɑ-

ɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɛɜɔ ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɗɑɣɑəɔɔ 

ɖɚɜəɑɎɧɡ  ɖɔɝɞ ɣɑɗɪɝɞɑɕ ɝ ɛɜɔɘɑəɑəɔɑɘ 

ȱr:YAG ɔ Nd:YAG ɗɌɓɑɜɚɎ.        

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑəɚ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ 59 ɛɌɢɔɑəɞɚɎ ɝ ɜɌɐɔɖɟɗɫɜəɧ-

ɘɔ ɖɔɝɞɌɘɔ ɣɑɗɪɝɞɑɕ ɜɌɓɗɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ,  

ɔɓ əɔɡ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ð ɟ 15 ɛɌɢɔɑəɞɚɎ, əɌ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ð ɟ 44 ɛɌɢɔɑəɞɚɎ. ȴɓ 59 ɛɌɢɔ-

ɑəɞɚɎ  ɍɧɗɚ  32 ɒɑəɥɔəɧ,  27 ɘɟɒɣɔə. ȮɚɓɜɌɝɞ  

  

ȼɔɝ. 1.    
ɀɚɞɚɏɜɌɠɔɫ. ȻɚɜɞɌɞɔɎəɧɕ ɢɔɠɜɚɎɚɕ ɘɔɖɜɚɠɚɖɟɝ-

əɧɕ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɖɚɘɛɗɑɖɝ çȻɌɜɐɟɝ-

ȽɞɚɘɌè (ȼɚɝɝɔɫ).     

    

Fig. 1.     

Photo. Portable digital microfocus x -ray diagnostic co m-

plex òPardus-Stomaó (Russia). 

ȼɔɝ. 2.    
ɀɚɞɚɏɜɌɠɔɫ. ȸɑɞɚɐɔɖɌ ɛɜɚɎɑɐɑəɔɫ ɘɔɖɜɚɠɚɖɟɝəɚɕ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ.  

   

Fig. 2.       

Photo. Method of intraoperative  microfocus x -ray dia g-

nostic .  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

 

ȼɔɝ. 3 ɏ (Fig. 3 d) 

ȼɔɝ. 3.  ɂɔɠɜɚɎɧɑ ɘɔɖɜɚɠɚɖɟɝəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ əɌ əɌɣɌɗɨəɚɘ ɩɞɌɛɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ. 

 

Ɍ - Ⱥɛɜɑɐɑɗɑəɔɑ ɜɌɓɘɑɜɌ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌɏɌ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. 

ɍ - Ⱥɛɜɑɐɑɗɑəɔɑ ɚɞəɚɤɑəɔɫ ɝ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɝɞɜɟɖɞɟɜɌɘɔ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. 

Ɏ - Ⱥɛɜɑɐɑɗɑəɔɑ ɚɞəɚɤɑəɔɫ ɝ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɝɞɜɟɖɞɟɜɌɘɔ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ. 

ɏ - Ȼɚɝɞɜɚɑəɔɑ ɐɑəɝɔɞɚɏɜɌɘɘɧ əɌ ɏɜɌəɔɢɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌɏɌ ɔ ɓɐɚɜɚɎɚɕ  ɖɚɝɞəɚɕ ɞɖɌəɔ). 

 

Fig. 3.   Digital microfocus x -ray images  in the initial  stage of surgical intervention . 
   

a - Definition of the pathological focus size in the upper jaw.  

b - Determination of the anatomic structures relationship in the upper jaw.  

c - Definition of the anatomical structures relationship in the mandible.  

d - Building of the densitogram on the border of pathological and healthy bone tissue.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 Ɏ) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

ȼɔɝ. 4.   ɂɔɠɜɚɎɧɑ ɘɔɖɜɚɠɚɖɟɝəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ Ɏ ɡɚɐɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ.  

 

ȼɌɐɔɖɟɗɫɜəɌɫ ɖɔɝɞɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ əɌ ɟɜɚɎəɑ ɓɟɍɌ 2.3. 

Ɍ - Ⱥɛɜɑɐɑɗɑəɔɑ ɜɌɓɘɑɜɌ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ. 

ɍ - ȴəɞɜɌɚɛɑɜɌɢɔɚəəɌɫ  ɘɔɖɜɚɠɚɖɟɝəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɝ ɎɧɫɎɗɑəɔɑɘ ɚɝɞɌɞɚɣəɚɏɚ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑ-

ɜɔɌɗɌ Ɏ ɓɚəɑ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ. 

Ɏ -  ȶɚəɞɜɚɗɨəɌɫ ɘɔɖɜɚɠɚɖɟɝəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɝ ɛɚɝɞɜɚɑəɔɑɘ ɐɑəɝɔɞɚɏɜɌɘɘɧ. 

ɏ - ȶɚəɞɜɚɗɨəɌɫ ɘɔɖɜɚɠɚɖɟɝəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ əɌ ɓɌɎɑɜɤɌɪɥɑɘ ɩɞɌɛɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɝ 

ɚɢɑəɖɚɕ ɓɌɛɚɗəɑəɔɫ  ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɘ ɘɌɞɑɜɔɌɗɚɘ). 

 

Fig.   4.    Digital microfocus  x-ray images   during surgery.  

 

Radicular cyst of the maxilla at the level of the 2.3 tooth.  

a - Definition of the bone defect size.  

b - Intraoperative microfocus radiography with detection of residual filling material in the area of the bone defect.  

c - Control microfocus radiograph with the densitogram.  

d - Control microfocus radiograph at the final  stage of surgical intervention with the assessment of bone defect 

filled with osteoplastic material.  
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ɛɌɢɔɑəɞɚɎ ɚɞ 21 ɐɚ 62 ɗɑɞ.  ȿ ɛɌɢɔɑəɞɚɎ ɛɜɔɘɑ-

əɫɗɔ  ɘɑɞɚɐɔɖɟ ɝɚɣɑɞɌəəɚɏɚ ɛɜɔɘɑəɑəɔɫ 

ȱr:YAG ɔ Nd:YAG ɗɌɓɑɜɚɎ, ɟ 12 ɔɓ əɔɡ ɝ ɛɜɔɘɑ-

əɑəɔɑɘ ɖɝɑəɚɏɑəəɚɏɚ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑ-

ɜɔɌɗɌ. Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɚɢɑəɖɔ ɜɑɛɌɜɌɞɔɎ-

əɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔɝɛɚɗɨɓɚɎɌɗɝɫ 

ɛɚɜɞɌɞɔɎəɧɕ ɢɔɠɜɚɎɚɕ ɘɔɖɜɚɠɚɖɟɝəɧɕ ɜɑəɞ-

ɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɖɚɘɛɗɑɖɝ çȻɌɜɐɟɝ-ȽɞɚɘɌè 

(ȼɚɝɝɔɫ) (ɜɔɝ. 1).  

 ȹɌ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɪ  Ɏɧɛɚɗəɫɗɔ ɞɜɑɡɖɜɌɞəɚ. ȴɝɝɗɑɐɚɎɌəɔɑ 

ɛɜɚɎɚɐɔɗɚɝɨ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɣɑ-

ɝɖɚɘ ɖɜɑɝɗɑ (ɜɔɝ. 2) Ɏɚ Ɏɜɑɘɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɗɑɣɑəɔɫ, ɔɓɚɍɜɌɒɑəɔɑ ɛɚɗɟɣɌɗɔ əɌ ɘɚəɔɞɚɜɑ Ȼȶ 

ɣɑɜɑɓ əɑɝɖɚɗɨɖɚ ɝɑɖɟəɐ, ɛɚɝɗɑ ɩɖɝɛɚɓɔɢɔɔ. Ȯ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɘɔɖɜɚɠɚɖɟɝəɌɫ 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɐɗɫ ɚɢɑəɖɔ 

ɝɞɑɛɑəɔ ɜɑɏɑəɑɜɌɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɚɍɗɌɝɞɔ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȯɝɑɘ ɛɌɢɔ-

ɑəɞɌɘ ɛɜɚɎɚɐɔɗɔ ɚɛɑɜɌɢɔɪ ɢɔɝɞɩɖɞɚɘɔɫ ɝ 

ɛɜɔɘɑəɑəɔɑɘ ȱr:YAG  ɔ Nd:YAG ɛɚɐ ɖɚəɞɜɚɗɑɘ 

ɢɔɠɜɚɎɚɕ ɘɔɖɜɚɠɚɖɟɝəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ. ȹɌ 

əɌɣɌɗɨəɧɡ ɩɞɌɛɌɡ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɢɔɠɜɚɎɚɕ ɘɔɖɜɚɠɚɖɟɝəɚɕ ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɔ ɚɢɑəɔɎɌɗɔ ɜɌɓɘɑɜ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɚɣɌɏɌ,  ɑɏɚ ɚɞəɚɤɑəɔɑ ɖ ɎɌɒəɧɘ ɌəɌɞɚɘɔɣɑ-

ɝɖɔɘ  ɝɞɜɟɖɞɟɜɌɘ (Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɑ, ɛɚ-

ɗɚɝɞɔ əɚɝɌ, əɔɒəɑɣɑɗɪɝɞəɚɘɟ ɖɌəɌɗɟ, ɘɑəɞɌɗɨ-

əɚɘɟ ɚɞɎɑɜɝɞɔɪ), Ɍ ɞɌɖɒɑ ɝɚɝɞɚɫəɔɑ ɞɜɌɍɑɖɟ-

ɗɫɜəɚɕ ɝɞɜɟɖɞɟɜɧ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɓɚəɑ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ (ɜɔɝ. 3).   

Ȯ ɡɚɐɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɚɐ 

ɖɚəɞɜɚɗɑɘ ɢɔɠɜɚɎɚɕ ɘɔɖɜɚɠɚɖɟɝəɚɕ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɔ ɛɜɚɎɚɐɔɗɔ ɚɢɑəɖɟ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ, 

ɑɏɚ ɚɞəɚɤɑəɔɑ ɖ ɌəɌɞɚɘɔɣɑɝɖɔɘ ɝɞɜɟɖɞɟɜɌɘ, 

ɎɧɫɎɗɑəɔɑ ɘɑɗɖɔɡ ɔ ɘɌɗɚɖɚəɞɜɌɝɞəɧɡ  ɐɑɞɌɗɑɕ 

(ɚɝɞɌɞɚɣəɚɏɚ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɝɎɚ-

ɍɚɐəɧɡ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ), Ɍ ɞɌɖɒɑ ɝɚɝɞɚɫ-

əɔɑ ɜɑɓɑɢɔɜɚɎɌəəɧɡ Ɏɑɜɡɟɤɑɖ ɖɚɜəɑɕ ɓɟɍɚɎ. 

Ȯɝɑ ɛɚɗɟɣɑəəɧɑ ɘɔɖɜɚɠɚɖɟɝəɧɑ ɔɓɚɍɜɌɒɑəɔɫ 

ɌəɌɗɔɓɔɜɚɎɌɗɔɝɨ Ɏ ɚɛɑɜɌɢɔɚəəɚɕ ɛɜɔ ɛɚɘɚɥɔ 

ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ ɛɜɚɏɜɌɘɘɧ ɝ ɛɚɝɞɜɚɑəɔɑɘ 

ɐɑəɝɔɞɚɏɜɌɘɘɧ (ɟɝɗ. ɑɐ.), ɚɛɜɑɐɑɗɑəɔɑɘ ɜɌɓɗɔɣ-

əɧɡ ɔɓɘɑɜɑəɔɕ (ɘɘ). ȿ 25 ɛɌɢɔɑəɞɚɎ ɍɧɗɚ ɚɞ-

ɘɑɣɑəɚ, ɣɞɚ ɜɌɐɔɖɟɗɫɜəɌɫ ɖɔɝɞɌ Ɏɛɗɚɞəɟɪ ɛɜɔ-

ɗɑɒɔɞ ɖ ɎɌɒəɧɘ ɌəɌɞɚɘɔɣɑɝɖɔɘ ɚɍɜɌɓɚɎɌəɔɫɘ. 

ɉɞɚ ɛɚɓɎɚɗɔɗɚ ɔɓɘɑəɔɞɨ ɞɌɖɞɔɖɟ ɚɛɑɜɌɢɔɚəəɚɏɚ 

Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ (n=25)  ĭ əɌ ɢɔɝɞɚɞɚɘɔɪ.  ȿ 

ɛɌɢɔɑəɞɚɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɝɑəɚɏɑəəɚɏɚ 

ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ ɘɔɖɜɚɠɚɖɟɝəɌɫ 

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 Ɏ) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

 

ȼɔɝ. 5 ɏ (Fig. 5 d) 

ȼɔɝ. 5.   ɂɔɠɜɚɎɧɑ ɘɔɖɜɚɠɚɖɟɝəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ. 

 

ȼɌɐɔɖɟɗɫɜəɌɫ ɖɔɝɞɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ əɌ ɟɜɚɎəɑ ɓɟɍɚɎ 2.1, 2.2 , ɢɔɝɞɩɖɞɚɘɔɫ ɝ ɛɜɔɘɑəɑəɔɑɘ ȱr:YAG ɔ 

Nd:YAG ɗɌɓɑɜɚɎ ɔ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ çȺɝɞɑɚ-ɛɗɌɝɞ ȶè. 

Ɍ - ȸɔɖɜɚɠɚɖɟɝəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ɍ - ȶɚəɞɜɚɗɨəɌɫ ɘɔɖɜɚɠɚɖɟɝəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ  ɣɑɜɑɓ 1 ɘɑɝɫɢ ɝ ɛɚɝɞɜɚɑəɔɑɘ ɐɑəɝɔɞɚɏɜɌɘɘɧ. 

Ɏ - ȶɚəɞɜɚɗɨəɌɫ ɘɔɖɜɚɠɚɖɟɝəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ  ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɝ ɛɚɝɞɜɚɑəɔɑɘ ɐɑəɝɔɞɚɏɜɌɘɘɧ. 

ɏ  - ȶɚəɞɜɚɗɨəɌɫ ɘɔɖɜɚɠɚɖɟɝəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ  ɣɑɜɑɓ  6 ɘɑɝɫɢɑɎ ɝ ɛɚɝɞɜɚɑəɔɑɘ ɐɑəɝɔɞɚɏɜɌɘɘɧ. 

 

Fig. 5.    Digital microfocus x -ray images .  

   

Maxilla radicular cyst  at the level of the 2.1, 2.2 teeth , cystectomy with applicati on of Er:YAG and Nd:YAG l asers 

and osteoplastic material "Osteo - Plast".  

a - Microfocus x -ray before surgery.  

b - Control microfocus radiograph 1 month later, with densitogram.  

c - Control of microfocus x -ray after 3 months, with densitogram.  

d - Control microfocus radiograph after 6 months, with densitogram.  
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ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɛɚɓɎɚɗɫɗɌ ɚɢɑəɔɞɨ, əɌɝɖɚɗɨɖɚ 

ɜɌɎəɚɘɑɜəɚ ɔ ɛɚɗəɚɝɞɨɪ ɖɚɝɞəɧɕ ɐɑɠɑɖɞ ɓɌ-

ɛɚɗəɑə ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɘ ɘɌɞɑɜɔɌɗɚɘ  (ɜɔɝ. 4). 

ȶɚəɞɜɚɗɨəɧɑ ɘɔɖɜɚɠɚɖɟɝəɧɑ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɧ, ɛɜɚɎɑɐɑəəɧɑ əɌ ɜɌɓəɧɡ ɝɜɚɖɌɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɣɑɜɑɓ 1 ɘɑɝɫɢ, Ɏ ɚɍɗɌɝɞɔ 

ɛɜɚɎɑɐɑəəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɚ 

ɛɚɎɚɐɟ ɢɔɝɞɩɖɞɚɘɔɔ ɝ ɛɜɔɘɑəɑəɔɑɘ ȱr:YAG ɔ 

Nd:YAG ɗɌɓɑɜɚɎ ɔ ɖɝɑəɚɏɑəəɚɏɚ ɚɝɞɑɚɛɗɌɝɞɔɣɑ-

ɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ ɛɜɚɢɑɝɝ  

ɖɚɝɞɑɚɍɜɌɓɚɎɌəɔɫ: Ɏɚɖɜɟɏ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ 

ɘɌɞɜɔɖɝɌ ɘɑɝɞɌɘɔ ɛɜɚɝɗɑɒɔɎɌɗɌɝɨ ɞɚəɖɌɫ ɛɚ-

ɗɚɝɌ ɛɜɚɝɎɑɞɗɑəɔɫ ɝ ɟɣɌɝɞɖɌɘɔ əɑɒəɧɡ əɚɎɚɚɍ-

ɜɌɓɚɎɌəəɧɡ ɖɚɝɞəɧɡ ɍɌɗɚɖ (ɜɔɝ. 5 Ɍ). ȹɌ ɖɚə-

ɞɜɚɗɨəɧɡ ɝəɔɘɖɌɡ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɚɛɜɑɐɑɗɫɗɌɝɨ 

əɑɣɑɞɖɚɝɞɨ ɖɚəɞɟɜɚɎ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɜɌɓɚɎɌ-

əɔɫ, əɚɎɚɚɍɜɌɓɚɎɌəəɌɫ ɖɚɝɞəɌɫ ɞɖɌəɨ  ɜɌɝɛɜɚ-

ɝɞɜɌəɫɗɌɝɨ ɜɌɎəɚɘɑɜəɚ ɘɑɒɐɟ ɘɌɞɜɔɖɝɚɘ 

ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɚɛɜɑɐɑɗɫɗɔɝɨ 

ɛɜɔɓəɌɖɔ ɌəɌɝɞɚɘɚɓɌ əɚɎɚɚɍɜɌɓɚɎɌəəɚɕ ɖɚɝɞ-

əɚɕ ɞɖɌəɔ ɝ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɘ ɘɌɞɑɜɔɌɗɚɘ. ȹɌ 

ɖɚəɞɜɚɗɨəɧɡ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ 

ɚɛɜɑɐɑɗɫɗɌɝɨ ɛɚɗəɚɢɑəəɌɫ əɚɎɚɚɍɜɌɓɚɎɌəəɌɫ 

ɖɚɝɞəɌɫ ɞɖɌəɨ, ɖɚɞɚɜɌɫ əɑ ɜɌɓɗɔɣɔɘɌ əɔ ɚɞ 

ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ, əɔ ɚɞ ɚɖɜɟɒɌ-

ɪɥɑɕ ɝɞɜɟɖɞɟɜɧ ɖɚɝɞəɚɕ ɞɖɌəɔ (ɜɔɝ. 5).  

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɔɖɜɚɠɚɖɟɝəɌɫ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɐɗɫ ɔəɞɜɌɚ-

ɛɑɜɌɢɔɚəəɚɏɚ ɗɟɣɑɎɚɏɚ ɖɚəɞɜɚɗɫ ɔ Ɏ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɐɗɫ ɚɢɑəɖɔ ɜɑɛɌɜɌɞɔɎəɧɡ 

ɛɜɚɢɑɝɝɚɎ ɖɚɝɞəɚɕ ɞɖɌəɔ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ 

ɢɔɝɞɩɖɞɚɘɔɔ, ɢɔɝɞɚɞɚɘɔɔ. ɂɔɠɜɚɎɌɫ ɘɔɖɜɚɠɚ-

ɖɟɝəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɫɞɨ 

ɚɛɞɔɘɌɗɨəɟɪ ɞɌɖɞɔɖɟ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ, 

ɞɑɘ ɝɌɘɧɘ ɝəɔɓɔɞɨ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ, 

ɝɎɫɓɌəəɧɡ ɝ ɗɑɣɑəɔɑɘ ɛɌɢɔɑəɞɚɎ ɝ ɖɚɜəɑɎɚɕ 

ɚɐɚəɞɚɏɑəəɚɕ ɖɔɝɞɚɕ ɣɑɗɪɝɞɑɕ. Ȯ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɔɖɜɚɠɚɖɟɝ-

əɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɛɚɓɎɚɗɫɑɞ ɔɓɟɣɌɞɨ ɛɜɚɢɑɝɝ 

ɚɝɞɑɚɜɑɏɑəɑɜɌɢɔɔ Ɏ ɚɍɗɌɝɞɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚ-

ɏɚ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ əɌ ɩɞɌɛɌɡ ɜɑɌɍɔɗɔɞɌɢɔɔ 

ɛɌɢɔɑəɞɚɎ.           

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ,  ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚ-

ɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ Ɏ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɠɚɝɠɚɜəɧɘɔ ɚɝɞɑɚəɑɖɜɚɓɌɘɔ 

ɣɑɗɪɝɞɑɕ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 87 əɌɜɖɚɓɌɎɔɝɔɘɧɡ 

ɛɌɢɔɑəɞɚɎ ɝ ɐɔɌɏəɚɓɚɘ ɞɚɖɝɔɣɑɝɖɔɕ ɠɚɝɠɚɜəɧɕ ɚɝɞɑɚəɑɖɜɚɓ ɣɑɗɪɝɞɑɕ. Ȯ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɛɚɗəɚɑ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, ɎɖɗɪɣɔɎɤɑɑ Ɏ ɝɑɍɫ ɖɗɔəɔɣɑɝɖɔɕ ɚɝɘɚɞɜ, 

ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ (ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, ɚɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ 

ɣɑɜɑɛɌ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ). Ȼɜɔ ɌəɌɗɔɓɑ ɐɌəəɧɡ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɚɢɑəɔɎɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɛɚɖɌɓɌɞɑɗɔ: 

ɝɚɝɞɚɫəɔɑ ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɧ ɣɑɗɪɝɞɑɕ, ɝɚɡɜɌəəɚɝɞɨ ɖɌəɌɗɚɎ əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ, 

ɝɚɝɞɚɫəɔɑ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ, ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɔ ɛɚɗɚɝɞɔ əɚɝɌ, 

ɎɚɎɗɑɣɑəɔɑ Ɏ ɛɜɚɢɑɝɝ ɐɜɟɏɔɡ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɔ ɘɚɓɏɚɎɚɏɚ ɚɞɐɑɗɚɎ ɣɑɜɑɛɌ. Ȯɝɑɘ 

ɛɌɢɔɑəɞɌɘ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɚɛɑɜɌɞɔɎəɚɑ ɗɑɣɑəɔɑ Ɏ ɚɍɦɑɘɑ ɛɚɗəɚɕ ɔɗɔ ɣɌɝɞɔɣəɚɕ 

ɜɑɓɑɖɢɔɔ ɣɑɗɪɝɞɑɕ ɔ ɛɚɎɞɚɜəɚɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ 

ɛɑɜɔɚɐɑ, ɎɖɗɪɣɔɎɤɑɑ Ɏ ɝɑɍɫ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɪ ɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɟɪ ɖɚɘɛɨɪɞɑɜəɟɪ 

ɞɚɘɚɏɜɌɠɔɪ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚ ɐɌəəɧɘ ɛɜɚɎɑɐɑəəɚɏɚ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ əɌ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ ɠɚɝɠɚɜəɧɡ əɑɖɜɚɓɚɎ ɣɑɗɪɝɞɑɕ 

Ɏɝɑ ɛɌɢɔɑəɞɧ (n=87; 100,0 %) ɍɧɗɔ ɜɌɝɛɜɑɐɑɗɑəɧ əɌ ɞɜɔ ɏɜɟɛɛɧ: ɝ ɚɝɞɑɚəɑɖɜɚɓɌɘɔ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ (n=40; 46,0 %), ɝ ɚɝɞɑɚəɑɖɜɚɓɌɘɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ (n=18; 21,0 %) ɔ ɝ 

ɝɚɣɑɞɌəəɧɘɔ ɚɝɞɑɚəɑɖɜɚɓɌɘɔ (əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɑɕ) (n=29; 33,0 %). Ȼɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɌəɌɗɔɓɌ ɍɧɗɌ ɚɛɜɑɐɑɗɑəɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ Ɏ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɠɚɝɠɚɜəɧɘɔ ɚɝɞɑɚəɑɖɜɚɓɌɘɔ ɣɑɗɪɝɞɑɕ.  

ȳɌɖɗɪɣɑəɔɑ. ȻɚɖɌɓɌɞɑɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɐɗɫ ȸȽȶȾ ɝɚɝɞɌɎɔɗɔ: 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 93,1%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 98,6%, ɞɚɣəɚɝɞɨ ð 97,8% , ɐɗɫ 

ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 66,7%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 72,2%, ɞɚɣəɚɝɞɨ ð 

69,3%, ɐɗɫ ɚɍɓɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɣɑɜɑɛɌ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 72,4%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 

ð 79,8%, ɞɚɣəɚɝɞɨ ð 74,8%.  

 

 ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɚɝɞɑɚəɑɖɜɚɓ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, 

ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, ɐɑɓɚɘɚɜɠɔə. 
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DIAGNOSTIC EFFICIENCY OF RADIOLOGICAL METHODS IN THE EXAMINATION 

OF PATIENTS WITH JAWS PHOSPHORUS OSTEONECROSIS 

 

Kureshova D.N., Babkova A.A., Serova N.S., Basin E.M.  
 

urpose.  To determine the diagnostic efficiency of radiological methods in th e 

evaluation of patients with jaws phosphorus ost eonecrosis.  

Materials and methods.   The study included 87 drug addicted patients with a 

diagnosis of toxic phosphorus jaw osteonecrosis. In the preoperative period all 

patients underwent full clinical and r adiological examination, including clinical 

examination, X -ray examinations (orthopantomography, skull x -ray, multislice co mputed 

tomography). During the analysis of preoperative radiology examination data following p a-

rameters were evaluated: the bone stru cture of the jaws, the preservation of the mandibular 

nerve channels, a condition of the temporomandibular joints, paranasal sinuses and nasal 

cavity, involvement of other bones of the facial and brain skull. All patients underwent su r-

gical treatment such as total or partial resection of the jaw. X -ray studies were repeated in 

the postoperative period, which included orthopantomography and multislice computed t o-

mography.    

Results.   According to the carried out radiology examination at the preoperative 

sta ge, depending on the localization of jaw phosphorous necrosis all patients (n=87; 100,0 

%) were divided into three groups: with osteonecrosis of the mandible (n=40; 46,0 %), ost e-

onecrosis of the maxilla (n=18; 21,0 %) and concomitant osteonecrosis (mandibl e and maxi l-

la) (n=29; 33,0 %). According to the analysis the diagnostic efficiency of radi ological methods 

in the evaluation of patients with jaws phosphorus osteonecrosis was dete rmined.       

Conclusion.  Thus the diagnostic efficiency parameters for mult islice computed t o-

mography were: the sensitivity ð 93,1%, the specificity ð 98,6%, the accur acy ð 97,8%, for 

orthopantomography: the sensitivity ð 66,7%, the specificity ð 72,2%, the accuracy ð 69,3%, 

for skull X -ray: the sensitivity ð 72,4%, the specifici ty ð 79,8%, the accuracy ð 74,8%.      

 

 Keywords: osteonecrosis, multislice computed tomography, orthopantomo graphy, 

desomorphine.  
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ɝɞɑɚəɑɖɜɚɓ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ 

ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɞɫɒɑɗɧɘ ɛɚ ɖɗɔ-

əɔɣɑɝɖɚɘɟ ɞɑɣɑəɔɪ ɏəɚɕəɚð

ɎɚɝɛɌɗɔɞɑɗɨəɧɘ ɓɌɍɚɗɑɎɌəɔɑɘ ɝɜɑɐɔ 

Ɏɝɑɡ ɚɝɗɚɒəɑəɔɕ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ. 

ȰɌəəɧɑ ɔɓɘɑəɑəɔɫ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɐɗɔɞɑɗɨəɚ-

ɝɞɨɪ ɗɑɣɑəɔɫ, ɝɖɗɚəəɚɝɞɨɪ ɖ ɜɑɢɔɐɔɎɌɘ, 

ɚɝɗɚɒəɑəɔɫɘ ɔ ɛɚɝɗɑɐɟɪɥɑɕ ɔəɎɌɗɔɐɔɓɌɢɔɑɕ 

ɛɌɢɔɑəɞɌ. Ⱥɝɞɑɚəɑɖɜɚɓ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ 

ɎɚɓəɔɖɌɑɞ, ɖɌɖ ɛɜɌɎɔɗɚ, ɛɚɝɗɑ ɚɍɗɟɣɑəɔɫ, ɡɔ-

ɘɔɚɞɑɜɌɛɔɔ, Ɍ ɞɌɖɒɑ əɌ ɠɚəɑ ɟɛɚɞɜɑɍɗɑəɔɫ 

əɌɜɖɚɞɔɣɑɝɖɔɡ ɛɜɑɛɌɜɌɞɚɎ ɖɟɝɞɌɜəɚɏɚ ɛɜɚɔɓ-

ɎɚɐɝɞɎɌ (ɐɑɓɚɘɚɜɠɔə ɔ ɛɑɜɎɔɞɔə) [1, 2]. ȭɚɗɨ-

ɤɔəɝɞɎɚ ɌɎɞɚɜɚɎ ɝɣɔɞɌɑɞ, ɣɞɚ ɐɌəəɌɫ ɠɚɜɘɌ 

əɑɞɔɛɔɣəɧɡ ɚɝɞɑɚɘɔɑɗɔɞɚɎ ɣɑɗɪɝɞɑɕ əɌɛɚɘɔ-

əɌɑɞ ɤɔɜɚɖɚ ɚɛɔɝɌəəɧɑ ɜɌəɑɑ Ɏ 19-20 ɎɑɖɌɡ 

ɠɚɝɠɚɜəɧɑ əɑɖɜɚɓɧ ɣɑɗɪɝɞɑɕ ɜɌɍɚɞəɔɖɚɎ ɝɛɔ-

ɣɑɣəɧɡ ɠɌɍɜɔɖ [2, 3, 4]. 

Ȯ ɛɚɝɗɑɐəɑɑ ɐɑɝɫɞɔɗɑɞɔɑ ɛɚɎɧɝɔɗɌɝɨ ɓɌɍɚ-

ɗɑɎɌɑɘɚɝɞɨ ɚɝɞɑɚəɑɖɜɚɓɚɘ ɣɑɗɪɝɞɑɕ ɝɜɑɐɔ ɚɞ-

ɐɑɗɨəɧɡ ɝɗɚɑɎ əɌɝɑɗɑəɔɫ, Ɏ ɣɌɝɞəɚɝɞɔ ɟ əɌɜɖɚ-

ɞɔɣɑɝɖɔ ɓɌɎɔɝɔɘɧɡ ɗɔɢ. ȹɌɜɖɚɘɌəɔɫ ɓəɌɣɔ-

ɞɑɗɨəɚ ɜɌɝɛɜɚɝɞɜɌəɑəɌ ɝɜɑɐɔ ɘɚɗɚɐɑɒɔ, Ɏ ɝɎɫ-

ɓɔ ɝ ɣɑɘ ɐɌəəɌɫ ɛɜɚɍɗɑɘɌ ɛɜɔɚɍɜɑɞɌɑɞ ɚɝɚɍɚɑ 
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ɓəɌɣɑəɔɑ [3, 5]. Ȼɚ ɐɌəəɧɘ ɝɞɌɞɔɝɞɔɖɔ, 70% 

əɌɜɖɚɓɌɎɔɝɔɘɧɡ ɗɪɐɑɕ ɝɚɝɞɌɎɗɫɪɞ ɛɚɐɜɚɝɞɖɔ 

ɔ ɘɚɗɚɐɑɒɨ Ɏ ɎɚɓɜɌɝɞɑ ɐɚ 30 ɗɑɞ [4, 5, 6]. 

ȿ ɗɔɢ, ɎəɟɞɜɔɎɑəəɚ ɟɛɚɞɜɑɍɗɫɪɥɔɡ ɝɔə-

ɞɑɞɔɣɑɝɖɔɑ əɌɜɖɚɞɔɣɑɝɖɔɑ ɛɜɑɛɌɜɌɞɧ ɛɑɜɎɔɞɔə 

(çɎɔəɞè) ɔ ɐɑɓɚɘɚɜɠɔə (çɖɜɚɖɚɐɔɗè), ɛɜɔ ɔɓɏɚ-

ɞɚɎɗɑəɔɔ ɖɚɞɚɜɧɡ ɔɝɛɚɗɨɓɟɑɞɝɫ ɖɜɌɝəɧɕ ɠɚɝ-

ɠɚɜ, ɎɧɫɎɗɫɪɞɝɫ əɑɞɔɛɔɣəɧɑ ɚɝɞɑɚɘɔɑɗɔɞɧ 

ɣɑɗɪɝɞɑɕ, ɖɚɞɚɜɧɑ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɞɫɒɑɗɧɘ ɔ 

ɓɌɞɫɒəɧɘ ɞɑɣɑəɔɑɘ, əɑ ɛɚɐɐɌɪɥɔɘɝɫ ɚɍɥɑ-

ɛɜɔəɫɞɧɘ ɘɑɞɚɐɌɘ ɗɑɣɑəɔɫ ɛɜɔ ɏəɚɕəɚ-

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ [3, 10, 13, 14, 15, 

16].  

ȰɌəəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɟ əɌɜɖɚɘɌəɚɎ ɛɜɚɞɑ-

ɖɌɪɞ ɞɫɒɑɗɑɑ, ɚəɔ ɔɘɑɪɞ ɞɑəɐɑəɢɔɪ ɖ ɡɜɚəɔ-

ɓɌɢɔɔ ɔ ɎɚɓəɔɖəɚɎɑəɔɫ ɚɝɗɚɒəɑəɔɕ [1, 3, 5, 6]. 

ȹɑɝɘɚɞɜɫ əɌ ɖɚɘɛɗɑɖɝəɚɝɞɨ ɗɑɣɑəɔɫ ɔ ɜɌɐɔ-

ɖɌɗɨəɚɝɞɨ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, ɛɜɚɎɚ-

ɐɔɘɧɡ ɐɌəəɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ,  ɚɝɞɑɚɘɔɑɗɔɞ 

ɣɑɗɪɝɞɑɕ ɔ ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɟ əɔɡ ɣɌ-

ɝɞɚ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɜɑɢɔɐɔɎɌɘɔ ɓɌɍɚɗɑɎɌəɔɫ ɔ 

ɝɑɛɞɔɣɑɝɖɔɘɔ ɚɝɗɚɒəɑəɔɫɘɔ. ȴəɠɔɢɔɜɚɎɌəɔɑ 

ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɜɔ ɟɐɌɗɑəɔɑ ɓɟɍɌ ɔɗɔ ɞɜɌɎɘɑ 

ɣɑɗɪɝɞɔ ɫɎɗɫɪɞɝɫ ɝɛɚɝɚɍɝɞɎɟɪɥɔɘɔ ɠɌɖɞɚɜɌ-

ɘɔ Ɏ ɜɌɓɎɔɞɔɔ ɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɔ ɠɚɝɠɚɜəɧɡ 

ɚɝɞɑɚəɑɖɜɚɓɚɎ ɣɑɗɪɝɞɑɕ [3, 4]. 

ȿɛɚɞɜɑɍɗɑəɔɑ ɐɑɓɚɘɚɜɠɔəɌ Ɏɚɓəɔɖɗɚ Ɏ 

ȼɚɝɝɔɔ ɔ ȿɖɜɌɔəɑ, əɚ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɔɘɑɑɞ 

ɞɑəɐɑəɢɔɪ ɖ ɜɌɝɛɜɚɝɞɜɌəɑəɔɪ əɌ ɜɫɐ ɐɜɟɏɔɡ 

ɝɞɜɌə [9].  

Ⱦɡɑɖɖɑɘɟɜɨɔ ɔ ɝɚɌɎɞɚɜɧ ɚɛɔɝɌɗɔ ɛɑɜɎɧɕ 

ɝɗɟɣɌɕ ɔɝɛɚɗɨɓɚɎɌəɔɫ "ɖɜɚɖɚɐɔɗɌ" Ɏ ȽɄȬ [17]. 

ȭɧɗɔ ɚɍəɌɜɟɒɑəɧ ɘəɚɒɑɝɞɎɑəəɧɑ  ɔɓɦɫɓɎɗɑ-

əɔɫ əɌ ɖɚɒɑ ɟ ɐɌəəɚɏɚ ɛɌɢɔɑəɞɌ. ȺɐəɚɎɜɑɘɑə-

əɚ ɝ Ɏɧɡɚɐɚɘ ɝɞɌɞɨɔ Ɏ Ƚȸȴ ɛɚɫɎɔɗɔɝɨ ɜɌɓɗɔɣ-

əɧɑ ɝɚɚɍɥɑəɔɫ ɚ Ɏɚɓɘɚɒəɧɡ ɝɗɟɣɌɫɡ ɟɛɚɞɜɑɍ-

ɗɑəɔɫ ɖɜɚɖɚɐɔɗɌ Ɏ əɑɝɖɚɗɨɖɔɡ ɤɞɌɞɌɡ. Ⱦɑɘ əɑ 

ɘɑəɑɑ, Ɏ ɍɔɚɗɚɏɔɣɑɝɖɚɘ ɚɍɜɌɓɢɑ ɔɗɔ ɗɑɖɌɜ-

ɝɞɎɑəəɚɕ ɛɜɚɍɑ ɐɌəəɧɕ ɝɗɟɣɌɕ əɑ ɔɘɑɗ ɗɌɍɚɜɌ-

ɞɚɜəɚɏɚ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɑɓɚ-

ɘɚɜɠɔəɌ, ɫɎɗɫɪɥɑɏɚɝɫ ɌɖɞɔɎəɧɘ ɎɑɥɑɝɞɎɚɘ 

ɖɜɚɖɚɐɔɗɌ [18]. ȰɌəəɧɕ ɞɔɛ ɛɚɎɜɑɒɐɑəɔɫ ɞɖɌ-

əɑɕ, Ɏɑɜɚɫɞəɚ, ɍɧɗ ɝɎɫɓɌə ɝ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔə-

ɠɑɖɢɔɑɕ, ɡɚɞɫ ɔ ɝɔɗɨəɚ  əɌɛɚɘɔəɌɗ ɛɚɝɗɑɐ-

ɝɞɎɔɫ ɛɜɔɑɘɌ çɖɜɚɖɚɐɔɗɌè [19]. 

ȹɌ ɐɌəəɧɕ ɘɚɘɑəɞ Ɏ ȳɌɛɌɐəɚɕ ȱɎɜɚɛɑ ɔ 

ȽɄȬ ɚɞɝɟɞɝɞɎɟɪɞ əɌɟɣəɧɑ ɜɌɍɚɞɧ, ɛɚɝɎɫɥɬə-

əɧɑ ɛɜɚɍɗɑɘɑ ɜɌɓɎɔɞɔɫ ɚɝɞɑɚəɑɖɜɚɓɚɎ ɟ ɐɑɓɚ-

ɘɚɜɠɔəɓɌɎɔɝɔɘɧɡ ɛɌɢɔɑəɞɚɎ. ȽɟɥɑɝɞɎɟɪɞ 

ɑɐɔəɔɣəɧɑ ɝɚɚɍɥɑəɔɫ ɚɍ ɟɛɚɞɜɑɍɗɑəɔɔ ɐɑɓɚ-

ɘɚɜɠɔəɌ Ɏ ȱɎɜɚɛɑ (ɝɜɑɐɔ ɔɘɘɔɏɜɌəɞɚɎ ɔɓ ȼɚɝ-

ɝɔɔ). ȾɌɖɒɑ Ɏ ɐɑɖɌɍɜɑ 2011 ɏɚɐɌ ɍɧɗɚ ɛɜɑɐɛɚ-

ɗɚɒɑəɔɑ ɚ ɗɑɞɌɗɨəɚɘ ɔɝɡɚɐɑ 23-ɗɑɞəɑɏɚ ɘɚɗɚɐɚ-

ɏɚ ɣɑɗɚɎɑɖɌ ɔɓ ȮɌɜɤɌɎɧ Ɏ Ȼɚɗɨɤɑ, ɖɚɞɚɜɧɕ 

ɝɎɫɓɧɎɌɗɔ ɝ ɐɑɓɚɘɚɜɠɔəɚɎɚɕ ɓɌɎɔɝɔɘɚɝɞɨɪ 

[20]. ȺɐəɌɖɚ, ɐɚ 2014 ɏɚɐɌ əɑ ɍɧɗɚ ɐɌəəɧɡ ɚɍ 

ɟɛɚɞɜɑɍɗɑəɔɔ ɐɑɓɚɘɚɜɠɔəɌ əɌ ɞɑɜɜɔɞɚɜɔɔ 

ȽɄȬ, ȶɌəɌɐɧ ɔ ȳɌɛɌɐəɚɕ ȱɎɜɚɛɧ, ɛɚɐɞɎɑɜ-

ɒɐɑəəɚɏɚ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɚɕ ɔ 

ɝɛɑɢɔɌɗɔɝɞɌɘɔ ɞɚɖɝɔɖɚɗɚɏɌɘɔ [18, 19].  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɚɞɝɟɞ-

ɝɞɎɟɪɞ ɐɌəəɧɑ ɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ Ɏ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ 

ɝ ɠɚɝɠɚɜəɧɘɔ ɚɝɞɑɚəɑɖɜɚɓɌɘɔ ɣɑɗɪɝɞɑɕ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ƚ 2007 ɛɚ 2015 ɏɚɐɧ, əɌɘɔ ɍɧɗɚ ɛɜɚɎɑɐɑ-

əɚ ɖɗɔəɔɖɚ-ɗɟɣɑɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ 87 əɌɜɖɚɓɌ-

Ɏɔɝɔɘɧɡ ɛɌɢɔɑəɞɚɎ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɖɚɝɞɑɕ 

ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ. Ȯɝɑ ɛɌɢɔɑəɞɧ ɛɜɚɡɚɐɔɗɔ ɗɑ-

ɣɑəɔɑ Ɏ ɖɗɔəɔɖɑ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ 

ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ɝ ɐɔɌɏəɚɓɚɘ 

çȾɚɖɝɔɣɑɝɖɔɕ ɠɚɝɠɚɜəɧɕ ɚɝɞɑɚəɑɖɜɚɓè ɔ ɍɧɗɔ 

əɌɛɜɌɎɗɑəɧ əɌ ɛɜɚɎɑɐɑəɔɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑ-

əɔɫ Ɏ ɚɍɦɑɘɑ ɛɚɗəɚɕ ɔɗɔ ɣɌɝɞɔɣəɚɕ ɜɑɓɑɖɢɔɔ 

ɣɑɗɪɝɞɑɕ. 

ȶɜɔɞɑɜɔɫɘ Ɏɖɗɪɣɑəɔɫ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ 

ɛɌɢɔɑəɞɧ, ɟɛɚɞɜɑɍɗɫɎɤɔɑ ɝɔəɞɑɞɔɣɑɝɖɔɑ 

əɌɜɖɚɞɔɣɑɝɖɔɑ ɛɜɑɛɌɜɌɞɧ, ɝɚɐɑɜɒɌɥɔɑ ɖɜɌɝ-

əɧɕ ɠɚɝɠɚɜ (ɐɑɓɚɘɚɜɠɔə ɔɗɔ ɛɑɜɎɔɞɔə), ɔ ɛɚ-

ɝɞɟɛɔɎɤɔɑ əɌ ɗɑɣɑəɔɑ ɝ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɛɜɔɓəɌɖɌɘɔ ɚɝɞɑɚəɑɖɜɚɓɌ 

ɣɑɗɪɝɞɑɕ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ, ɝɚɚɞɎɑɞɝɞɎɚɎɌɎɤɔɘ ɖɜɔ-

ɞɑɜɔɫɘ Ɏɖɗɪɣɑəɔɫ, ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɛɚ ɝɗɑɐɟɪɥɑɕ ɝɡɑɘɑ: 

1. ɖɗɔəɔɣɑɝɖɔɕ ɚɝɘɚɞɜ; 

2. ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ 

Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ; 

3. ɛɜɚɎɑɐɑəɔɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ Ɏ 

ɚɍɦɑɘɑ ɛɚɗəɚɕ ɔɗɔ ɣɌɝɞɔɣəɚɕ ɜɑɓɑɖɢɔɔ ɣɑɗɪ-

ɝɞɑɕ; 

4. ɛɚɎɞɚɜəɚɑ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɚɍ-

ɝɗɑɐɚɎɌəɔɑ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. 

Ȼɜɔ ɛɚɘɚɥɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɟɐɌɗɑəəɧɡ ɖɚɝɞəɧɡ ɔ ɘɫɏɖɚɞɖɌəɧɡ ɠɜɌɏ-

ɘɑəɞɚɎ ɛɚɐɞɎɑɜɒɐɌɗɝɫ ɐɔɌɏəɚɓ çȺɝɞɑɚəɑɖɜɚɓ 

ɣɑɗɪɝɞɑɕè. 

Ȯ ɜɌɍɚɞɑ ɚɞɘɑɣɌɗɚɝɨ ɛɜɑɚɍɗɌɐɌəɔɑ ɗɔɢ 

ɘɟɒɝɖɚɏɚ ɛɚɗɌ (n=75; 86,0 %) əɌɐ ɒɑəɝɖɔɘ 

(n=12; 14,0 %) ɔɓ Ɏɝɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɛɌɢɔɑəɞɚɎ 

(n=87; 100,0 %). ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ ɚɞ 

21 ɐɚ 60 ɗɑɞ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ñ 33 ɏɚɐɌ. ȭɚɗɨ-

ɤɔəɝɞɎɚ ɛɌɢɔɑəɞɚɎ ɍɧɗɚ Ɏ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ 

ɚɞ 31 ɐɚ 40 ɗɑɞ ñ 47 ɣɑɗɚɎɑɖ (54,0 %). 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ (n=87; 100,0 %) əɌ ɩɞɌɛɑ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɛɚɐɏɚɞɚɎɖɔ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 

ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, Ɏɖɗɪ-

ɣɌɎɤɑɑ Ɏ ɝɑɍɫ ɛɜɚɎɑɐɑəɔɑ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ 
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(ȺȻȾȯ), ɚɍɓɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɣɑɜɑɛɌ (ȼȯ), 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȸȽȶȾ).  

ȺɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ ɎɧɛɚɗəɫɗɌɝɨ əɌ Ɍɛ-

ɛɌɜɌɞɑ çORTHOPANTOGRAPH OP 100è, ɚɍɓɚɜəɌɫ 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ - əɌ çSilhouette HFè 

General Electric Medical Systems. ȴɝɝɗɑɐɚɎɌəɔɫ 

ɛɜɚɎɚɐɔɗɔɝɨ Ɏ ɝɞɌəɐɌɜɞəɧɡ ɟɖɗɌɐɖɌɡ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ ɎɧɛɚɗəɫɗɌɝɨ əɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɘ 

ɖɚɘɛɨɪɞɑɜəɚɘ ɜɑəɞɏɑəɚɎɝɖɚɘ ɞɚɘɚɏɜɌɠɑ 

çSomatom Sensationè Siemens. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɐɌəəɚɏɚ ɎɔɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ 

Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ (n=87; 100,0 %) ɛɜɔɘɑəɫɗɔɝɨ 

ɜɌɓɗɔɣəɧɑ ɘɟɗɨɞɔɛɗɌəɌɜəɧɑ ɔ ɞɜɑɡɘɑɜəɧɑ (3Ȱ) 

ɜɑɖɚəɝɞɜɟɖɢɔɔ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɝ ɛɚ-

ɝɗɑɐɟɪɥɔɘ ɔɡ ɌəɌɗɔɓɚɘ. 

Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɚɎɞɚɜəɌɫ 

ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ Ɏɝɑɘ ɛɌ-

ɢɔɑəɞɌɘ (n=87; 100,0 %). ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ 14 

ɛɌɢɔɑəɞɌɘ (16,1 %).  

Ȼɜɔ ɔɓɟɣɑəɔɔ ɐɌəəɧɡ ȸȽȶȾ əɌɘɔ Ɏɧɛɚɗ-

əɫɗɌɝɨ ɚɢɑəɖɌ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɘɫɏɖɚ-

ɞɖɌəəɚɘ ɔ ɖɚɝɞəɚɘ ɜɑɒɔɘɌɡ. ȼɑɒɔɘ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɛɜɔɘɑəɫɗɝɫ ɐɗɫ ɌəɌɗɔɓɌ ɔɡ ɝɚɝɞɚɫəɔɫ, 

ɚɛɜɑɐɑɗɑəɔɫ əɌɗɔɣɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ 

ɔ ɝɎɔɥɑɕ. ȶɚɝɞəɧɕ ɜɑɒɔɘ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɗɫ 

ɚɢɑəɖɔ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ: ɚɛɜɑɐɑɗɑəɔɫ ɓɚəɧ 

ɐɑɝɞɜɟɖɢɔɔ, ɡɌɜɌɖɞɑɜɌ ɔ ɖɚɗɔɣɑɝɞɎɌ ɝɑɖɎɑɝɞ-

ɜɚɎ, ɎɔɐɌ ɔ ɛɜɚɞɫɒɑəəɚɝɞɔ ɛɑɜɔɚɝɞɌɗɨəɚɕ ɜɑ-

Ɍɖɢɔɔ, ɞɌɖɒɑ ɓɚəɧ ɚɝɞɑɚɛɚɜɚɞɔɣɑɝɖɚɕ ɔ 

ɚɝɞɑɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɛɑɜɑɝɞɜɚɕɖɔ ɖɚɝɞəɚɕ ɞɖɌ-

əɔ. ȰɌəəɧɕ ɜɑɒɔɘ ɛɜɔɘɑəɫɗɝɫ ɐɗɫ ɚɢɑəɖɔ ɝɚ-

ɝɞɚɫəɔɫ ɓɟɍɚɎ, ɝɞɑɛɑəɔ ɎɚɎɗɑɣɑəəɚɝɞɔ ɖɌəɌɗɚɎ 

əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ Ɏ ɛɜɚɢɑɝɝ ɐɑɝɞɜɟɖɢɔɔ, 

ɝɚɝɞɚɫəɔɫ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ, 

ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ, ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟ-

ɝɚɎ, ɛɚɗɚɝɞɔ əɚɝɌ.  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ (n=87; 100,0 %) ɐɚ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔ 14 ɛɌɢɔɑəɞɌɘ (16,1 %) Ɏ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 

ɛɚɝɞɜɚɑəɔɑ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ, Ɏ ɞɚɘ ɣɔɝɗɑ 

ɞɜɑɡɘɑɜəɧɡ, ɜɑɖɚəɝɞɜɟɖɢɔɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ Ɏ 

ɖɚɝɞəɚɘ ɜɑɒɔɘɑ. Ȼɚɝɞɜɚɑəɔɑ ɞɜɑɡɘɑɜəɧɡ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɕ Ɏ ɖɚɝɞəɚɘ ɜɑɒɔɘɑ ɛɚɓɎɚɗɫɗɔ ɣɑ-

ɗɪɝɞəɚ-ɗɔɢɑɎɚɘɟ ɡɔɜɟɜɏɟ ɍɚɗɑɑ əɌɏɗɫɐəɚ ɚɢɑ-

əɔɞɨ ɚɝəɚɎəɧɑ ɛɜɚɫɎɗɑəɔɫ ɠɚɝɠɚɜəɧɡ əɑɖɜɚ-

ɓɚɎ ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔ ɟɞɚɣəɔɞɨ ɛɚ-

ɗɚɒɑəɔɑ ɠɔɖɝɔɜɟɪɥɑɕ ɖɚəɝɞɜɟɖɢɔɔ Ɏ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ.  

Ȼɜɔ ɌəɌɗɔɓɑ ɐɌəəɧɡ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ 

ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ (n=87, 100,0 %) ɚɢɑəɔɎɌ-

ɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɔɓɘɑəɑəɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ 

ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ. 

I. ȺɢɑəɖɌ ɝɚɝɞɚɫəɔɫ ɣɑɗɪɝɞɑɕ. 

1. ȮɧɫɎɗɑəɔɑ ɔɓɘɑəɑəɔɕ ɖɚɝɞɔ: ɚɛɜɑɐɑɗɑ-

əɔɑ ɗɚɖɌɗɔɓɌɢɔɔ ɔɓɘɑəɑəɔɕ, ɚɢɑəɖɌ ɠɚɜɘɧ ɔ 

Ɏɑɗɔɣɔəɧ ɔɓɘɑəɑəəɚɕ ɖɚɝɞɔ, ɚɢɑəɖɌ ɖɚəɞɟɜɚɎ 

ɖɚɝɞɑɕ, ɎɧɫɎɗɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɑɜɑɗɚɘɚɎ, 

ɚɢɑəɖɌ ɔɓɘɑəɑəɔɕ ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɧ 

(ɚɝɞɑɚɝɖɗɑɜɚɓ, ɐɑɝɞɜɟɖɢɔɫ, ɖɌɜɞɔəɌ çɘɧɗɨəɚɕ 

ɛɑəɧè, ɚɝɞɑɚəɑɖɜɚɓ, ɝɑɖɎɑɝɞɜɌɢɔɫ). 

2. ȺɢɑəɖɌ ɔɓɘɑəɑəɔɕ əɌɐɖɚɝɞəɔɢɧ (ɛɑɜɔ-

ɚɝɞɌɗɨəɧɑ əɌɝɗɚɑəɔɫ). 

3. Ⱥɛɜɑɐɑɗɑəɔɑ ɤɔɜɔəɧ ɛɑɜɔɚɐɚəɞɌɗɨəɧɡ 

ɥɑɗɑɕ. 

4. ȺɢɑəɖɌ ɓɌɘɧɖɌɞɑɗɨəɧɡ ɛɗɌɝɞɔəɚɖ (ɝɞɑ-

əɚɖ ɌɗɨɎɑɚɗ).  

II. ȺɢɑəɖɌ ɖɌəɌɗɚɎ əɔɒəɑɣɑɗɪɝɞəɧɡ əɑ-

ɜɎɚɎ. 

ȿ Ɏɝɑɡ ɚɍɝɗɑɐɚɎɌəəɧɡ əɌɘɔ ɛɌɢɔɑəɞɚɎ ɝ 

ɠɚɝɠɚɜəɧɘ əɑɖɜɚɓɚɘ ɣɑɗɪɝɞɑɕ (n=87; 100,0 %) 

ɛɗɌəɔɜɚɎɌɗɚɝɨ ɛɜɚɎɑɐɑəɔɑ ɚɛɑɜɌɢɔɔ. Ɂɔɜɟɜɏɔ-

ɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɓɌ-

ɖɗɪɣɌɑɞɝɫ Ɏ ɛɜɚɎɑɐɑəɔɔ ɍɚɗɨəɧɘ ɜɌɐɔɖɌɗɨəɚɏɚ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏ ɚɍɦɑɘɑ ɜɑɓɑɖ-

ɢɔɔ ɣɑɗɪɝɞɑɕ Ɏ ɛɜɑɐɑɗɌɡ ɓɐɚɜɚɎɚɕ ɖɚɝɞəɚɕ 

ɞɖɌəɔ, ɛɜɔ ɖɚɞɚɜɚɕ ɓɌɞɜɌɏɔɎɌɑɞɝɫ ɓɚəɌ ɜɌɝɛɚ-

ɗɚɒɑəɔɫ əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ. ȾɌɖɒɑ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɚɝɞɑɚɞɚɘɔɔ ɛɚɐɍɚɜɚɐɚɣəɚɏɚ ɚɞɐɑɗɌ 

ɓɚəɌ ɚɝɞɑɚɞɚɘɔɔ ɛɜɚɡɚɐɔɞ ɜɫɐɚɘ ɝ ɛɚɐɍɚɜɚɐɚɣ-

əɧɘɔ ɚɞɎɑɜɝɞɔɫɘɔ. Ȼɚɩɞɚɘɟ, Ɏɚ ɔɓɍɑɒɌəɔɑ ɛɚ-

Ɏɜɑɒɐɑəɔɫ əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ, ɡɔɜɟɜɏɟ 

əɑɚɍɡɚɐɔɘɚ ɞɚɣəɚ ɓəɌɞɨ ɔɡ ɗɚɖɌɗɔɓɌɢɔɪ ɔ ɝɞɑ-

ɛɑəɨ ɔɡ ɎɚɎɗɑɣɑəəɚɝɞɔ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚ-

ɢɑɝɝ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ȶȾ ɘɧ ɚɢɑəɔɎɌɗɔ 

ɜɌɝɛɚɗɚɒɑəɔɑ əɔɒəɑɣɑɗɪɝɞəɧɡ ɔ ɛɚɐɍɚɜɚɐɚɣ-

əɧɡ ɚɞɎɑɜɝɞɔɕ ɝ ɚɍɑɔɡ ɝɞɚɜɚə, Ɍ ɞɌɖɒɑ ɜɌɝɛɚ-

ɗɚɒɑəɔɑ ɝɌɘɔɡ ɖɌəɌɗɚɎ əɔɒəɑɣɑɗɪɝɞəɧɡ əɑ-

ɜɎɚɎ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ ɔ ɝɞɑɛɑəɨ ɔɡ ɎɚɎɗɑ-

ɣɑəəɚɝɞɔ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ. 

III. ȺɢɑəɖɌ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟ-

ɝɞɌɎɚɎ. 

ȻɚɜɌɒɑəɔɑ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟ-

ɝɞɌɎɚɎ Ɏɗɔɫɗɚ əɌ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɛɌɢɔɑəɞɌ ɖɌɖ 

ɛɚɗəɚɢɑəəɚɏɚ ɣɗɑəɌ ɚɍɥɑɝɞɎɌ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɚɘ ɛɑɜɔɚɐɑ. 

ȺɢɑəɔɎɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɛɌɜɌɘɑɞɜɧ ɚɍɚɔɡ 

Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ: 

1. ɝɚɝɞɚɫəɔɑ ɝɟɝɞɌɎəɚɕ ɫɘɖɔ (ɠɚɜɘɌ, ɜɌɓ-

ɘɑɜɧ, ɖɚɝɞəɌɫ ɝɞɜɟɖɞɟɜɌ, ɓɌɘɧɖɌɞɑɗɨəɌɫ ɛɗɌ-

ɝɞɔəɖɌ, əɌɐɖɚɝɞəɔɢɌ); 

2. ɝɚɝɞɚɫəɔɑ ɝɟɝɞɌɎəɚɕ ɏɚɗɚɎɖɔ (ɠɚɜɘɌ, 

ɜɌɓɘɑɜɧ, ɖɚɝɞəɌɫ ɝɞɜɟɖɞɟɜɌ, ɓɌɘɧɖɌɞɑɗɨəɌɫ 

ɛɗɌɝɞɔəɖɌ, əɌɐɖɚɝɞəɔɢɌ, ɜɌɝɛɚɗɚɒɑəɔɑ ɏɚɗɚɎɖɔ 

Ɏ ɝɟɝɞɌɎəɚɕ ɫɘɖɑ). 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (1):46-55       DOI:10.21569/2222-7415-2017-7-1-46-55              ʉʪʨʘʥʠʮʘ  50 
 

IV. ȺɢɑəɖɌ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɔ ɛɚɗɚ-

ɝɞɔ əɚɝɌ. 

ɀɚɝɠɚɜəɧɑ əɑɖɜɚɓɧ ɣɑɗɪɝɞɑɕ ɘɚɏɟɞ ɝɚɣɑ-

ɞɌɞɨɝɫ ɝ ɎɚɝɛɌɗɑəɔɑɘ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɔ ɝ 

ɠɚɜɘɔɜɚɎɌəɔɑɘ ɝɚɚɍɥɑəɔɕ ɝ ɛɚɗɚɝɞɨɪ ɜɞɌ. ȹɌ 

ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɎɚɓɘɚɒəɌ ɔɡ ɚɐəɚɎɜɑɘɑəəɌɫ 

ɖɚɜɜɑɖɢɔɫ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ əɑɚɍɡɚɐɔɘɚ ɐɑɞɌɗɨəɚɑ 

ɚɍɝɗɑɐɚɎɌəɔɑ ɝɞɜɟɖɞɟɜ Ɏəɟɞɜɑəəɑɏɚ ɔ əɌɜɟɒəɚ-

ɏɚ əɚɝɌ.  

ȺɢɑəɔɎɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɛɌɜɌɘɑɞɜɧ ɚɖɚ-

ɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ: 

1. ɝɚɝɞɚɫəɔɑ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ (ɎɧɫɎ-

ɗɑəɔɑ ɟɞɚɗɥɑəɔɫ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ, əɌɗɔɣɔɫ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɖɚɘɛɚəɑəɞɌ); 

2. əɌɗɔɣɔɑ ɝɚɚɍɥɑəɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ 

ɝɔəɟɝɚɎ ɝ ɛɚɗɚɝɞɨɪ ɜɞɌ; 

3. əɌɗɔɣɔɑ ɠɚɜɘɔɜɟɪɥɔɡɝɫ ɝɑɖɎɑɝɞɜɚɎ 

ɝɞɑəɚɖ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ. 

IV. ȮɚɎɗɑɣɑəɔɑ Ɏ ɛɜɚɢɑɝɝ ɐɜɟɏɔɡ ɖɚɝɞɑɕ 

ɗɔɢɑɎɚɏɚ ɔ ɘɚɓɏɚɎɚɏɚ ɚɞɐɑɗɚɎ ɣɑɜɑɛɌ. 

Ȼɜɔ ɐɔɠɠɟɓəɚɘ ɛɚɜɌɒɑəɔɔ ɣɑɗɪɝɞɑɕ 

ɔɓɟɣɌɗɚɝɨ ɎɚɎɗɑɣɑəɔɑ Ɏ ɛɜɚɢɑɝɝ ɝɗɑɐɟɪɥɔɡ 

ɝɞɜɟɖɞɟɜ: ɝɞɑəɚɖ ɏɗɌɓəɔɢ, ɝɖɟɗɚɎɧɡ ɖɚɝɞɑɕ, 

ɖɜɧɗɚɎɔɐəɚɕ ɖɚɝɞɔ (ɖɜɧɗɚɎɔɐəɧɑ ɚɞɜɚɝɞɖɔ ɚɝ-

əɚɎəɚɕ ɖɚɝɞɔ, ɍɚɗɨɤɔɑ ɖɜɧɗɨɫ ɚɝəɚɎəɚɕ ɖɚɝɞɔ), 

ɝɚɤəɔɖɌ, əɑɍəɚɕ ɖɚɝɞɔ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɫ. 

Ȼɚ ɐɌəəɧɘ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ əɌ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɗɚ-

ɖɌɗɔɓɌɢɔɔ ɠɚɝɠɚɜəɧɡ əɑɖɜɚɓɚɎ ɣɑɗɪɝɞɑɕ Ɏɝɑ 

ɛɌɢɔɑəɞɧ (n=87; 100,0 %) ɍɧɗɔ ɜɌɝɛɜɑɐɑɗɑəɧ 

əɌ ɞɜɔ ɏɜɟɛɛɧ: 

I ɏɜɟɛɛɌ. ȻɌɢɔɑəɞɧ ɝ ɚɝɞɑɚəɑɖɜɚɓɌɘɔ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ (n=40; 46,0 %); 

II ɏɜɟɛɛɌ.  ȻɌɢɔɑəɞɧ   ɝ   ɚɝɞɑɚəɑɖɜɚɓɌɘɔ  

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ (n=18; 21,0 %); 

III ɏɜɟɛɛɌ. ȻɌɢɔɑəɞɧ ɝ ɝɚɣɑɞɌəəɧɘɔ 

ɚɝɞɑɚəɑɖɜɚɓɌɘɔ (əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ Ɏɑɜɡəɑɕ ɣɑ-

ɗɪɝɞɑɕ) (n=29; 33,0 %). 

Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɞɘɑɣɌ-

ɗɚɝɨ ɛɜɑɚɍɗɌɐɌəɔɑ ɛɌɢɔɑəɞɚɎ I ɏɜɟɛɛɧ ɝ ɗɚɖɌ-

ɗɔɓɌɢɔɑɕ ɚɝɞɑɚəɑɖɜɚɓɌ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

(n=40; 46,0 %) (ȼɔɝ. 1). ȻɌɢɔɑəɞɧ ɔɓ II ɏɜɟɛɛɧ 

ɝɚɝɞɌɎɗɫɗɔ 21,0 % ɝɗɟɣɌɑɎ (n=18). ȻɌɢɔɑəɞɚɎ ɔɓ 

III ɏɜɟɛɛɧ ɍɧɗɚ 29 ɣɑɗɚɎɑɖ (33,0 %). 

Ȱɗɫ ɜɌɝɣɬɞɌ ɛɚɖɌɓɌɞɑɗɑɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ȺȻȾȯ, ȼȯ ɣɑɜɑɛɌ, ȸȽȶȾ ɚɢɑəɔ-

ɎɌɑɘɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɜɌɎəɔɎɌɗɔɝɨ ɝ ɐɌəəɧɘɔ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɑɓɑɢɔɜɚɎɌə-

əɧɡ Ɏ ɡɚɐɑ ɚɛɑɜɌɢɔɔ ɖɚɝɞəɧɡ ɔ ɘɫɏɖɚɞɖɌəəɧɡ 

ɝɞɜɟɖɞɟɜ.  

Ȼɚ ɐɌəəɧɘ ȸȽȶȾ, ɟ 40 ɛɌɢɔɑəɞɚɎ (46,0 %) 

ɎɧɫɎɗɑəɚ ɟɞɚɗɥɑəɔɑ ɔ ɍɟɏɜɔɝɞɚɝɞɨ ɖɚəɞɟɜɚɎ 

ɖɚɝɞɔ əɌ ɝɞɚɜɚəɑ ɛɚɜɌɒɑəɔɫ ɓɌ ɝɣɑɞ ɚɍɜɌɓɚɎɌ-

əɔɫ əɚɎɚɏɚ ɖɚɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɔ ɛɑɜɔɚɝɞɌɗɨəɚɕ 

ɜɑɌɖɢɔɔ. ȿɞɚɗɥɑəɔɑ ɚɏɜɌəɔɣɔɎɌɗɚɝɨ əɑɝɖɚɗɨ-

ɖɔɘɔ ɟɣɌɝɞɖɌɘɔ. Ƚɞɑɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ ɛɑɜɔ-

ɚɝɞɌɗɨəɧɡ əɌɝɗɚɑəɔɕ ɍɧɗɌ ɜɌɓɗɔɣəɌ: ɚɛɜɑɐɑɗɫ-

ɗɌɝɨ ɖɌɜɞɔəɌ ɖɌɖ ɗɔəɑɕəɧɡ ɛɑɜɔɚɝɞɌɗɨəɧɡ 

əɌɝɗɚɑəɔɕ, ɞɌɖ ɔ ɝɗɚɔɝɞɧɡ (çɗɟɖɚɎɔɣəɧɡè) ɔ 

ɜɌɓɚɜɎɌəəɧɡ (çɍɌɡɜɚɘɣɌɞɧɡè). ȽɚɏɗɌɝəɚ ɐɌəəɧɘ 

ȸȽȶȾ, ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɠɚɜɘɌ ɛɑɜɔ-

 

ȼɔɝ. 1.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ȯ ɚɍɗɌɝɞɔ ɞɑɗɌ ɔ ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɓɚəɌ ɐɑɝɞɜɟɖɢɔɔ ɝ  ɎɚɎɗɑɣɑəɔɑɘ ɝɞɑ-

əɚɖ ɖɌəɌɗɌ əɔɒəɑɣɑɗɪɝɞəɚɏɚ. 

Fig. 1.  Orthopantomogram.  

In the body and ramus of mandible on the right there is an area of destruction with involvement of the 

mandibular nerve channel walls.  
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ɚɝɞɌɗɨəɧɡ əɌɝɗɚɑəɔɕ ɍɧɗɌ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ 

çɘɟɠɞɚɚɍɜɌɓəɚɕè (ȼɔɝ. 2). ȰɚɝɞɚɎɑɜəɚ ɚɢɑəɔɞɨ 

ɠɚɜɘɟ əɔɒəɑɕ ɣɑɗɪɝɞɔ əɌ ȺȻȾȯ, ȼȯ ɣɑɜɑɛɌ 

ɚɖɌɓɌɗɚɝɨ əɑɎɚɓɘɚɒəɧɘ, Ɏ ɝɎɫɓɔ ɝ ɞɑɘ, ɣɞɚ 

ȺȻȾȯ ɔ ȼȯ ɣɑɜɑɛɌ əɑ ɛɚɓɎɚɗɫɗɔ ɎɧɫɎɔɞɨ ɛɑɜɔ-

ɚɝɞɌɗɨəɧɑ əɌɝɗɚɑəɔɫ ɛɚ ɫɓɧɣəɚɕ ɛɚɎɑɜɡəɚɝɞɔ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ. Ⱥɛɜɑɐɑɗɔɞɨ Ɏɑɗɔɣɔəɟ (ɞɚɣəɧɑ 

ɜɌɓɘɑɜɧ) ɔɓɘɑəɑəəɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɍɧɗɚ 

Ɏɚɓɘɚɒəɚ ɞɚɗɨɖɚ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȽȶȾ.  

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ȺȻȾȯ ɔ ȼȯ ɣɑɜɑɛɌ əɑ 

ɛɚɓɎɚɗɔɗɔ ɚɛɜɑɐɑɗɔɞɨ ɡɌɜɌɖɞɑɜ ɔ ɗɚɖɌɗɔɓɌɢɔɪ 

ɛɑɜɔɚɝɞɌɗɨəɧɡ əɌɝɗɚɑəɔɕ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ. Ȯ ɝɎɫɓɔ ɝ ɞɑɘ, ɣɞɚ  ɠɚɜɘɌ ɔ ɎɑɗɔɣɔəɌ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɟ 22 ɛɌɢɔɑəɞɚɎ (26,0%) ɔɓɘɑ-

əɫɗɌɝɨ ɓɌ ɝɣɑɞ ɎɚɎɗɑɣɑəɔɫ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ 

ɛɜɚɢɑɝɝ ɝɞɑəɚɖ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ, ɗɚɍ-

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 c) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

ȼɔɝ. 2.  ȸȽȶȾ ɣɑɜɑɛɌ. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɔ (Ɍ-ɏ). Ȯɔɐ ɝɛɑɜɑɐɔ (Ɍ), Ɏɔɐ ɝəɔɓɟ (ɍ), Ɏɔɐ ɝɛɜɌɎɌ ɝɍɚɖɟ (Ɏ), 

Ɏɔɐ ɝɗɑɎɌ ɝɍɚɖɟ (ɏ). 

Ȯ ɚɍɗɌɝɞɔ ɚɞɜɚɝɞɖɚɎ, ɎɑɞɎɔ, ɟɏɗɌ ɔ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɐɑɝɞɜɟɖɢɔɫ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɔ ɘɟɠɞɚɚɍɜɌɓəɌɫ ɛɑɜɔɚɝɞɌɗɨəɌɫ ɜɑɌɖɢɔɫ. ȺɞɘɑɣɌɪɞɝɫ ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ 

ɛɜɌɎɚɕ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ. 

Fig. 2.  MSCT, skull region. 3D-reconstructions (a -d). Frontal view (a), bottom view (b), right side (c), left 

side (d).  

In the field of branches, ramus, angle and mandibular body on the right there is a bone tissue destruction 

and muff -like pe riosteal reacti on. The bone -destructive changes to the right zygomatic are defined.  
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əɧɡ, ɝɖɟɗɚɎɧɡ ɔɗɔ əɬɍəɧɡ ɚɞɜɚɝɞɖɚɎ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɖɚɝɞɔ. ɉɞɚ ɚɛɜɑɐɑɗɫɗɚɝɨ ɛɚ ɐɌəəɧɘ 

ȸȽȶȾ. ȻɑɜɔɚɝɞɌɗɨəɧɑ əɌɝɗɚɑəɔɫ ɔɘɑɗɔ çɛɚɗɟ-

ɎɑɜɑɞɑəɚɚɍɜɌɓəɧɕè Ɏɔɐ. ȮɔɓɟɌɗɔɓɌɢɔɫ ɔ ɚɢɑəɖɌ 

ɝɚɝɞɚɫəɔɫ ɐɌəəɧɡ ɝɞɜɟɖɞɟɜ ɍɧɗɌ ɓɌɞɜɟɐəɑəɌ 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȺȻȾȯ ɔ ȼȯ ɣɑɜɑɛɌ. ȾɌɖɒɑ ɛɜɔ 

ɛɚɘɚɥɔ ɞɜɌɐɔɢɔɚəəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ  

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɖɌɓɌɗɚɝɨ əɑɎɚɓɘɚɒəɧɘ 

ɚɛɜɑɐɑɗɑəɔɑ ɞɚɗɥɔəɧ ɔɓɘɑəɑəəɧɡ ɌɗɨɎɑɚɗɫɜ-

əɚɏɚ ɔ əɑɍəɚɏɚ ɚɞɜɚɝɞɖɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ.  

Ȼɚ ɐɌəəɧɘ ȺȻȾȯ ɔ ȼȯ ɣɑɜɑɛɌ, ɚɝɞɑɚɝɖɗɑ-

ɜɚɓ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɜɌɓɎɔɎɌɗɝɫ Ɏ 87 ɝɗɟɣɌɫɡ 

(100,0%). Ȯ ɚɞɗɔɣɔɑ ɚɞ ȺȼȾȯ ɔ ɚɍɓɚɜəɚɕ ȼȯ ɣɑ-

ɜɑɛɌ, ɐɌəəɧɑ ȸȽȶȾ ɛɚɓɎɚɗɫɗɔ ɍɚɗɑɑ ɞɚɣəɚ ɚɢɑ-

əɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ ɔ ɜɌɓɘɑɜɧ ɚɣɌɏɚɎ ɚɝɞɑɚɝɖɗɑ-

ɜɚɓɌ Ɏɚ Ɏɝɑɡ 87 ɝɗɟɣɌɫɡ (100,0 %). Ƀɞɚ ɍɧɗɚ ɝɎɫ-

ɓɌəɚ ɝ ɚɞɝɟɞɝɞɎɔɑɘ əɌɗɚɒɑəɔɫ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɝɞɜɟɖɞɟɜ ɔ Ɏɚɓɘɚɒəɚɝɞɨɪ ɛɚɝɞɜɚɑəɔɫ ɘɟɗɨɞɔ-

ɛɗɌəɌɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ. Ȯɚ     Ɏɝɑɡ     ɝɗɟɣɌ-

ɫɡ     ɚɛɜɑɐɑɗɫɗɔɝɨ      ɚɣɌɏɔ ɚɝɞɑɚɝɖɗɑɜɚɓɌ, 

ɔɘɑɪɥɔɑ ɝɗɔɎəɚɕ ɡɌɜɌɖɞɑɜ. ȺɣɌɏɔ ɚɝɞɑɚɝɖɗɑ-

ɜɚɓɌ ɎɚɓəɔɖɌɗɔ Ɏ ɜɌɓəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɗɌ-

ɝɞɫɡ: Ɏ ɞɑɗɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɟɏɗɌɡ, ɎɑɞɎɫɡ, ɝɟ-

ɝɞɌɎəɧɡ ɔ Ɏɑəɑɣəɧɡ ɚɞɜɚɝɞɖɌɡ, Ɏ ɌɗɨɎɑɚɗɫɜəɚɘ 

ɚɞɜɚɝɞɖɑ. Ȼɚ ɐɌəəɧɘ ȸȽȶȾ ɟ 24 ɛɌɢɔɑəɞɚɎ 

(28%) ɍɧɗɌ ɎɧɫɎɗɑəɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜ-

ɞɔəɌ çɘɧɗɨəɚɕ ɛɑəɧè (ɡɌɚɞɔɣəɚɑ ɣɑɜɑɐɚɎɌəɔɑ 

ɓɚə ɚɝɞɑɚɝɖɗɑɜɚɓɌ ɝ ɓɚəɌɘɔ ɚɝɞɑɚɛɚɜɚɓɌ). 

Ȼɚ ɐɌəəɧɘ ȺȻȾȯ ɔ ȼȯ ɣɑɜɑɛɌ, ɐɑɝɞɜɟɖɢɔɫ 

Ɏ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ Ɏ ɌɗɨɎɑɚɗɫɜəɚɘ ɚɞɜɚɝɞɖɑ 

Ɏɑɜɡəɑɕ ɎɚɓəɔɖɌɗɌ Ɏ 73 ɝɗɟɣɌɫɡ (84,0%). ȮɧɫɎ-

ɗɑəəɧɑ ɔɓɘɑəɑəɔɫ ɍɧɗɔ ɛɚɐɞɎɑɜɒɐɑəɧ əɌ 

ȸȽȶȾ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ (n=73; 84,0%). Ȼɜɔ ɛɚ-

ɘɚɥɔ ȸȽȶȾ ɟɐɌɗɚɝɨ ɛɚɗɟɣɔɞɨ ɐɚɛɚɗəɔɞɑɗɨəɧɑ 

ɐɌəəɧɑ ɚ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɛɜɚɢɑɝɝɌ Ɏ ɛɜɑ-

ɐɑɗɌɡ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɖɚɞɚɜɧɑ ɍɧɗɚ əɑɎɚɓ-

ɘɚɒəɚ ɛɚɗɟɣɔɞɨ ɛɜɔ ɛɚɘɚɥɔ ȺȻȾȯ ɔ ȼȯ ɣɑɜɑɛɌ. 

ȾɌɖ, ɛɚ ɐɌəəɧɘ ȸȽȶȾ, ɛɜɔ ɛɚɜɌɒɑəɔɔ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɎɚɎɗɑɖɌɗɔɝɨ 

ɝɞɑəɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ (n=22, 26%), 

ɞɌɖɒɑ ɗɚɍəɧɑ, ɝɖɟɗɚɎɧɑ ɔ əɬɍəɧɑ ɚɞɜɚɝɞɖɔ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɖɚɝɞɔ (n=27; 32%).  

ȰɌəəɧɑ ȺȻȾȯ ɔ ȼȯ ɣɑɜɑɛɌ əɑ ɛɚɓɎɚɗɔɗɔ 

ɚɛɜɑɐɑɗɔɞɨ ɔɓɘɑəɑəɔɫ ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɧ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɖɚɝɞɑɕ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ Ɍɗɨ-

Ɏɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ, Ɍ ɞɌɖɒɑ ɐɜɟɏɔɡ ɖɚɝɞɑɕ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȰɚɝɞɚɎɑɜəɚɑ ɚɛɜɑɐɑɗɑəɔɑ 

ɝɞɜɟɖɞɟɜɧ ɔ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɑɕ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, ɝɚɝɞɚɫəɔɫ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ 

ɝɔəɟɝɚɎ ɛɚ ɐɌəəɧɘ ɛɜɚɎɑɐɑəəɧɡ ɞɜɌɐɔɢɔɚə-

əɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ ɚɖɌɓɌɗɚɝɨ əɑ-

Ɏɚɓɘɚɒəɧɘ Ɏ ɝɔɗɟ  ɚɏɜɌəɔɣɑəəɚɝɞɔ ɩɞɔɡ ɘɑɞɚ-

ɐɚɎ.  

Ȱɑɝɞɜɟɖɢɔɫ ɖɚɝɞɑɕ ɎɚɓəɔɖɌɗɌ Ɏ ɜɌɓəɧɡ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɗɌɝɞɫɡ ɔ ɓɌɡɎɌɞɧɎɌɗɌ ɍɚɗɨɤɔɑ 

ɟɣɌɝɞɖɔ ɖɚɝɞɔ, ɚɍɜɌɓɟɫ ɖɜɟɛəɧɑ, əɑɛɜɌɎɔɗɨəɚɕ 

ɠɚɜɘɧ, əɑɜɑɐɖɚ ɝ ɞɑəɐɑəɢɔɑɕ ɖ ɝɗɔɫəɔɪ, ɐɑ-

ɝɞɜɟɖɞɔɎəɧɑ ɚɣɌɏɔ. ȰɌəəɧɑ ɔɓɘɑəɑəɔɫ ɡɌɜɌɖ-

ɞɑɜɔɓɚɎɌɗɔɝɨ ɚɞɝɟɞɝɞɎɔɑɘ ɎɧɜɌɒɑəəɚɕ ɓɚəɧ 

ɐɑɘɌɜɖɌɢɔɔ Ɏ ɖɜɌɑɎɧɡ ɚɞɐɑɗɌɡ ɚɣɌɏɌ ɐɑɝɞɜɟɖ-

ɢɔɔ, ɞɌɖ ɖɌɖ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɏɜɌəɟɗɫɢɔɔ ɚɞɝɟɞ-

ɝɞɎɚɎɌɗɔ. 

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ Ɏɝɑɡ ɜɑəɞɏɑəɚɐɔɌɏəɚ-

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 c) 

ȼɔɝ. 3.  ȸȽȶȾ ɣɑɜɑɛɌ. ȽɌɏɔɞɞɌɗɨəɌɫ (Ɍ), ɖɚɜɚəɌɜəɌɫ (ɍ), ɌɖɝɔɌɗɨəɌɫ (Ɏ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ Ɏ ɛɚɗɚɒɑəɔɔ ɛɜɔɎɧɣəɚɕ ɚɖɖɗɪɓɔɔ. Ƚɚɚɞəɚɤɑəɔɑ ɖɚɝɞɑɕ, ɚɍɜɌɓɟɪɥɔɡ 

ȮȹɃȽ, əɑ əɌɜɟɤɑəɚ. ȺɞɘɑɣɌɪɞɝɫ ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɚɍɗɌɝɞɔ ɟɏɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɝɛɜɌɎɌ. 

Fig. 3.  MSCT, skull region. Sagittal (a), coronary (b), axial (c) reconstructions.  

The study was performed in the position of habitual occlusion. The proportion of bones that form the TMJ, 

in the po sition of habitual occlusion is not  impaired. Bone -destructive changes in the angle of the right 

mandible are defined.    
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ɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ ɟɐɌɎɌɗɚɝɨ ɎɧɫɎɔɞɨ ɝɑɖɎɑɝɞ-

ɜɧ, ɖɚɞɚɜɧɑ ɚɞɘɑɣɌɗɔɝɨ Ɏ 34 ɝɗɟɣɌɫɡ (40,0%). 

ȺɐəɌɖɚ Ɏ ɝɎɫɓɔ ɝ ɚɏɜɌəɔɣɑəəɚɝɞɨɪ ɘɑɞɚɐɚɎ 

ȺȻȾȯ ɔ ȼȯ ɣɑɜɑɛɌ, ɐɚɝɞɚɎɑɜəɚ ɚɛɜɑɐɑɗɔɞɨ ɖɚɗɔ-

ɣɑɝɞɎɚ ɔ ɡɌɜɌɖɞɑɜ ɝɑɖɎɑɝɞɜɚɎ (ɛɑəɑɞɜɔɜɟɪɥɔɕ 

ɔɗɔ ɢɑəɞɜɌɗɨəɧɕ), Ɍ ɞɌɖɒɑ ɞɚɣəɟɪ ɗɚɖɌɗɔɓɌ-

ɢɔɪ ɔ ɜɌɓɘɑɜ ɍɧɗɚ Ɏɚɓɘɚɒəɚ ɞɚɗɨɖɚ ɛɜɔ ɛɚɘɚ-

ɥɔ ȸȽȶȾ. ȽɑɖɎɑɝɞɜɧ ɜɌɝɛɚɗɌɏɌɗɔɝɨ Ɏəɟɞɜɔ ɛɚ-

ɗɚɝɞɔ (ɢɑəɞɜɌɗɨəɚ) Ɏ 10 ɝɗɟɣɌɫɡ (70,0%), ɍɧɗɔ 

ɛɜɚəɔɖɌɪɥɔɘɔ (ɛɑəɑɞɜɔɜɟɪɥɔɘɔ) ɟ 5 ɛɌɢɔɑə-

ɞɚɎ (30,0%). Ȼɜɚɑɖɢɔɚəəɧɑ ɔɝɖɌɒɑəɔɫ ɔ ɛɚ-

ɏɜɑɤəɚɝɞɔ əɑ ɛɚɓɎɚɗɫɗɔ ɛɜɚɎɑɝɞɔ ɛɚɐɚɍəɟɪ ɐɔ-

Ɍɏəɚɝɞɔɖɟ ɛɜɔ ɛɚɘɚɥɔ ȺȻȾȯ ɔ ȼȯ ɣɑɜɑɛɌ. 

Ⱦɚɗɨɖɚ ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɚɖɌɓɌɗɚɝɨ Ɏɚɓ-

ɘɚɒəɧɘ ɚɢɑəɔɞɨ ɝɠɚɜɘɔɜɚɎɌəəɧɑ ɝɎɔɥɑɎɧɑ 

ɡɚɐɧ, ɖɚɞɚɜɧɑ ɚɛɜɑɐɑɗɫɗɔɝɨ ɟ 15 ɛɌɢɔɑəɞɚɎ 

(18,0 %). ȺȻȾȯ ɔ ȼȯ ɣɑɜɑɛɌ əɑ ɛɚɓɎɚɗɫɗɔ ɎɧɫɎ-

ɗɫɞɨ ɝɎɔɥɑɎɧɑ ɡɚɐɧ Ɏ ɝɎɫɓɔ ɝ ɚɏɜɌəɔɣɑəɔɑɘ 

ɘɑɞɚɐɚɎ Ɏ ɎɔɓɟɌɗɔɓɌɢɔɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ.  

Ȼɚ ɐɌəəɧɘ ȺȻȾȯ ɔ ȼȯ ɣɑɜɑɛɌ ɗɟəɖɔ ɜɌəɑɑ 

ɟɐɌɗɑəəɧɡ ɓɟɍɚɎ Ɏ 56 ɝɗɟɣɌɫɡ (64,4 %) əɑ ɚɛɜɑ-

ɐɑɗɫɗɔɝɨ, ɟ 14 ɛɌɢɔɑəɞɚɎ (16,1%) ɎɧɫɎɗɑəɧ 

ɗɟəɖɔ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɝɖɗɑɜɚɓɔɜɚɎɌəɔɫ, Ɏ 17 

ɝɗɟɣɌɫɡ (19,5 %) ɚɞɘɑɣɌɗɝɫ ɔɡ ɝɖɗɑɜɚɓ. ȾɌɖɒɑ 

ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɔɓɘɑəɑəɔɫ ɛɑɜɔɚɐɚəɞɌɗɨəɚɕ 

ɥɑɗɔ Ɏ 31 ɝɗɟɣɌɑ (35,6 %): ɟ 21 ɛɌɢɔɑəɞɌ (24,1 

%) ɚɞɘɑɣɌɗɚɝɨ ɜɑɓɖɚɑ ɜɌɝɤɔɜɑəɔɑ ɛɑɜɔɚɐɚə-

ɞɌɗɨəɚɕ ɥɑɗɔ, ɟ 10 ɛɌɢɔɑəɞɚɎ (11,5 %) ɎɧɜɌ-

ɒɑəəɚɏɚ ɜɌɝɤɔɜɑəɔɫ ɛɑɜɔɚɐɚəɞɌɗɨəɧɡ ɥɑɗɑɕ 

əɑ ɎɧɫɎɗɑəɚ.  

ȸȽȶȾ ɛɚɓɎɚɗɔɗɌ ɞɚɣəɚ ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ 

ɛɑɜɔɚɐɚəɞɌɗɨəɚɕ ɥɑɗɔ ɔ ɗɟəɚɖ ɓɟɍɚɎ. ȼɌɝɤɔɜɑ-

əɔɑ ɛɑɜɔɚɐɚəɞɌɗɨəɚɕ ɥɑɗɔ ɚɛɜɑɐɑɗɫɗɚɝɨ Ɏ 31 

ɝɗɟɣɌɑ (35,6 %). Ƚɞɑəɖɔ Ɏɚ Ɏɝɑɡ 31 ɝɗɟɣɌɫɡ ɍɧɗɔ 

ɝɖɗɑɜɚɓɔɜɚɎɌəɧ (35,6 %). ȰɌəəɧɑ ɛɌɜɌɘɑɞɜɧ əɑ 

ɚɢɑəɔɎɌɗɔɝɨ ɛɜɔ ɛɚɘɚɥɔ ȺȻȾȯ ɔ ȼȯ ɣɑɜɑɛɌ Ɏ 

ɝɎɫɓɔ ɝ əɌɗɔɣɔɑɘ ɝɟɘɘɌɢɔɚəəɚɏɚ ɩɠɠɑɖɞɌ.  

Ȼɚ ɐɌəəɧɘ  ȸȽȶȾ ɟ 29 ɛɌɢɔɑəɞɚɎ (33,4 %) 

ɍɧɗɚ ɎɧɫɎɗɑəɚ ɎɚɎɗɑɣɑəɔɑ Ɏ ɛɜɚɢɑɝɝ əɔɒəɑɣɑ-

ɗɪɝɞəɧɡ ɖɌəɌɗɚɎ. Ȼɚ ɐɌəəɧɘ ȺȻȾȯ ɔ ȼȯ ɣɑɜɑɛɌ 

ɐɌəəɧɑ ɔɓɘɑəɑəɔɫ ɚɛɜɑɐɑɗɫɗɔɝɨ ɟ 21 ɛɌɢɔɑəɞɌ, 

ɣɞɚ ɍɧɗɚ ɝɎɫɓɌəɚ ɝ ɚɞɝɟɞɝɞɎɔɑɘ Ɏɚɓɘɚɒəɚɝɞɔ 

ɛɚɝɞɜɚɑəɔɫ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɖɚəɝɞɜɟɖɢɔɕ.  

ȾɌɖɒɑ əɌɘɔ ɚɢɑəɔɎɌɗɔɝɨ ɝɚɡɜɌəəɚɝɞɨ ɔɗɔ 

ɎɚɎɗɑɣɑəəɚɝɞɨ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌ-

ɎɚɎ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ (ȼɔɝ. 3). Ȼɚ ɐɌə-

əɧɘ ȸȽȶȾ ɟ 28 ɛɌɢɔɑəɞɚɎ (32,3%) ɚɝɞɑɚɝɖɗɑɜɚɓ 

ɚɛɜɑɐɑɗɫɗɝɫ Ɏ ɚɍɗɌɝɞɔ ɝɟɝɞɌɎəɚɕ ɏɚɗɚɎɖɔ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȽȶȾ ɟ 19 ɛɌɢɔɑəɞɚɎ 

(22%) ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɛɜɔ ɐɔɠɠɟɓəɚɘ ɛɚ-

ɜɌɒɑəɔɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ 

ɛɜɚɢɑɝɝ ɎɚɎɗɑɖɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɝɞɜɟɖɞɟɜɧ: 

ɝɞɑəɖɔ ɏɗɌɓəɔɢ, ɝɖɟɗɚɎɧɑ ɖɚɝɞɔ, ɖɜɧɗɚɎɔɐəɌɫ 

ɖɚɝɞɨ (ɖɜɧɗɚɎɔɐəɧɑ ɚɞɜɚɝɞɖɔ ɚɝəɚɎəɚɕ ɖɚɝɞɔ, 

ɍɚɗɨɤɔɑ ɖɜɧɗɨɫ ɚɝəɚɎəɚɕ ɖɚɝɞɔ), ɝɚɤəɔɖ, əɑɍ-

əɌɫ ɖɚɝɞɨ. 

Ȼɜɔ ɛɚɜɌɒɑəɔɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɛɚ ɐɌə-

əɧɘ ȸȽȶȾ əɌɍɗɪɐɌɗɔɝɨ ɜɑɌɖɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ 

ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ Ɏ Ɏɔɐɑ ɚɝɞɜɚɏɚ (Ɏɚɓəɔɖ-

əɚɎɑəɔɫ ɟɜɚɎəɑɕ) (n=24, 28%) ɔ ɡɜɚəɔɣɑɝɖɚɏɚ  

ɎɚɝɛɌɗɑəɔɫ (ɛɜɔɝɞɑəɚɣəɚɑ ɔ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɑ 

ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ) (n=43, 50%). 

ȸɑɞɚɐ ȸȽȶȾ ɛɚɓɎɚɗɔɗ ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɚɖɚ-

ɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ: ɎɧɫɎɔɞɨ, ɚɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ 

 

ȼɔɝ. 4.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɣɌɝɞɔɣəɚɕ ɜɑɓɑɖɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ. ȶɜɌɫ ɜɑɓɑɖɢɔɔ ɜɚɎəɧɑ, ɣɑɞɖɔɑ.               

ɀɔɖɝɔɜɟɪɥɌɫ ɖɚəɝɞɜɟɖɢɔɫ ɟɝɞɌəɚɎɗɑəɌ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚ. 

Fig. 4.  Orthopantomogram . 

The resection  margin  is smooth  and  clear . The fixing construction installed satisfactorily.   
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əɌɗɔɣɔɑ ɚɝɞɜɧɡ ɔ ɡɜɚəɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ, ɗɚɍəɧɡ, ɖɗɔəɚɎɔɐəɧɡ ɝɔəɟ-

ɝɌɡ, ɜɑɤɑɞɣɌɞɚɘ ɗɌɍɔɜɔəɞɑ.  

ȸȽȶȾ, ɖɌɖ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɕ ɔ Ɏɧɝɚ-

ɖɚɔəɠɚɜɘɌɞɔɎəɧɕ ɘɑɞɚɐ, ɛɚɓɎɚɗɔɗɌ ɚɢɑəɔɞɨ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ 

əɌ ɛɜɔɗɑɒɌɥɔɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ, ɣɞɚ 

ɚɖɌɓɌɗɚɝɨ əɑɎɚɓɘɚɒəɧɘ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɞɜɌ-

ɐɔɢɔɚəəɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɘɑɞɚɐɔɖ. 

Ȱɗɫ ɎɑɜɔɠɔɖɌɢɔɔ ɛɚɖɌɓɌɞɑɗɑɕ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɐɌəəɧɑ ɏɔɝɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɔɚɛɞɌɞɌ, ɖɚɞɚɜɧɕ ɍɜɌɗɝɫ 

Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ ɔɓ ɖɜɌɑɎ ɜɑɓɑɖɢɔɔ ɔ ɟɣɌɝɞɖɌ 

ɎɔɓɟɌɗɨəɚ ɛɚɜɌɒɬəəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ. ȰɌəəɧɑ 

ɍɔɚɛɝɔɔ ɍɧɗɔ ɖɜɔɞɑɜɔɑɘ ɟɝɞɌəɚɎɗɑəɔɫ ɠɌɖɞɌ 

əɌɗɔɣɔɫ ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ ɚɝɞɑɚəɑɖɜɚɓɌ. Ȯɚ Ɏɝɑɡ 

ɝɗɟɣɌɫɡ Ɏ ɓɚəɌɡ, ɚɛɜɑɐɑɗɫɑɘɧɡ ɛɚ ȸȽȶȾ ɖɌɖ 

ɓɚəɌ ɐɑɝɞɜɟɖɢɔɔ, ɝɚɏɗɌɝəɚ ɐɌəəɧɘ ɍɔɚɛɝɔɔ, 

ɍɧɗ ɎɧɫɎɗɑə ɚɝɞɑɚəɑɖɜɚɓ. ȺɐəɌɖɚ, ɓɚəɌ ɎɚɝɛɌ-

ɗɑɔɫ ɍɧɗɌ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɤɔɜɑ, ɣɑɘ ɓɚəɌ 

ɚɝɞɑɚəɑɖɜɚɓɌ, ɚɛɜɑɐɑɗɫɑɘɌɫ ɛɚ ɐɌəəɧɘ ȸȽȶȾ. 

Ȯ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ (ɐɚ 

4 ɝɟɞɚɖ) ɐɗɫ ɚɢɑəɖɔ ɖɜɌɑɎ ɜɑɓɑɖɢɔɔ ɔ ɜɌɝɛɚɗɚ-

ɒɑəɔɫ ɠɔɖɝɔɜɟɪɥɔɡ ɖɚəɝɞɜɟɖɢɔɕ Ɏɝɑɘ ɛɌɢɔ-

ɑəɞɌɘ (n=87, 100,0 %) ɛɜɚɎɚɐɔɗɔ ɚɜɞɚɛɌəɞɚɘɚ-

ɏɜɌɠɔɪ (ȼɔɝ. 4). ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ 

ɐɌəəɧɡ ɚɢɑəɔɎɌɗɔɝɨ ɚɍɦɬɘ ɚɛɑɜɌɞɔɎəɚɏɚ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌ, ɚɢɑəɖɌ ɚɍɗɌɝɞɔ ɚɝɞɑɚɞɚɘɔɔ ɔ ɝɚ-

ɝɞɚɫəɔɑ ɖɜɌɑɎ ɜɑɓɑɖɢɔɔ. ȾɌɖɒɑ ɚɢɑəɔɎɌɗɚɝɨ 

ɝɚɝɞɚɫəɔɑ ɔ ɜɌɝɛɚɗɚɒɑəɔɑ ɟɝɞɌəɚɎɗɑəəɧɡ ɩə-

ɐɚɛɜɚɞɑɓɚɎ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (n=14, 16,1 %) ɚɢɑ-

əɔɎɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɛɌɜɌɘɑɞɜɧ: ɛɜɚɎɑɐɑəəɚɑ 

ɚɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ (ɚɛɜɑɐɑɗɫɗɝɫ ɚɍɦɑɘ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɛɜɚɎɚɐɔɗɌɝɨ 

ɚɢɑəɖɌ ɚɍɗɌɝɞɔ ɚɝɞɑɚɞɚɘɔɔ, ɝɚɝɞɚɫəɔɑ ɖɜɌɑɎ 

ɜɑɓɑɖɢɔɔ), ɚɢɑəɖɌ ɝɚɝɞɚɫəɔɫ Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ, ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟ-

ɝɚɎ, ɚɢɑəɖɌ ɝɚɝɞɚɫəɔɫ ɔ ɜɌɝɛɚɗɚɒɑəɔɫ ɩəɐɚ-

ɛɜɚɞɑɓɚɎ, əɚɎɚɚɍɜɌɓɚɎɌəəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ, 

ɔɓɘɑəɑəɔɫ ɐɜɟɏɔɡ ɖɚɝɞɑɕ ɣɑɜɑɛɌ. 

ȼɑɓɟɗɨɞɌɞɧ, ɛɚɗɟɣɑəəɧɑ ɝ ɛɚɘɚɥɨɪ ȸȽȶȾ 

ɛɚɓɎɚɗɫɗɔ ɍɚɗɑɑ ɞɚɣəɚ ɚɢɑəɔɞɨ ɛɚɗəɚɞɟ ɛɜɚɎɑ-

ɐɑəəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɟ ɐɌəəɚɕ 

ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ:  ɝɚɡɜɌəɑəɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ 

ɔɓɘɑəɑəɔɕ ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɧ Ɏ ɐɜɟɏɔɡ ɖɚɝɞɑɕ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚ ɝɚ-

ɡɜɌəɑəɔɔ ɚɝɞɑɚəɑɖɜɚɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɚ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɛɚɎɞɚɜəɚɕ ɚɛɑɜɌɢɔɔ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ Ɏ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɠɚɝɠɚɜ-

əɧɘɔ ɚɝɞɑɚəɑɖɜɚɓɌɘɔ ɣɑɗɪɝɞɑɕ ɝɚɝɞɌɎɔɗɌ ɐɗɫ 

ȸȽȶȾ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 93,1%, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ð 98,6%, ɞɚɣəɚɝɞɨ ð 97,8%, ɐɗɫ ɚɜɞɚɛɌə-

ɞɚɘɚɏɜɌɠɔɔ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 66,7%, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ ð 72,2%, ɞɚɣəɚɝɞɨ ð 69,3%, ɐɗɫ ɚɍɓɚɜ-

əɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɣɑɜɑɛɌ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 

72,4%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 79,8%, ɞɚɣəɚɝɞɨ ð 

74,8% . ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȸȽȶȾ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ 

ɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɚɢɑəɖɔ ɗɔɢɑɎɚɏɚ ɝɖɑ-

ɗɑɞɌ ɟ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ ɔ ɛɚɓɎɚɗɫɑɞ 

ɞɚɣəɚ ɛɗɌəɔɜɚɎɌɞɨ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ. 

ȶɚəɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ ɔ ɔɝɞɚɣəɔɖ ɠɔəɌə-

ɝɔɜɚɎɌəɔɫ.  

ȼɌɍɚɞɌ ɎɧɛɚɗəɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌɢɔɔ 

ɏɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ȸȰ-5534.2016.7 "ȼɌɓɜɌ-

ɍɚɞɖɌ əɚɎɧɡ ɗɟɣɑɎɧɡ ɞɑɡəɚɗɚɏɔɕ ɔ ɌɗɏɚɜɔɞɘɚɎ 

ɔɡ ɛɜɔɘɑəɑəɔɫ Ɏ 3D-ɘɚɐɑɗɔɜɚɎɌəɔɔ, ɐɔɌɏəɚ-

ɝɞɔɖɑ ɔ ɘɚəɔɞɚɜɔəɏɑ ɗɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɕ ɔ 

ɛɚɎɜɑɒɐɑəɔɕ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ". 

 ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ Ɏ ɐɌəəɚɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ.  
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ɑɗɨ. ȴɓɟɣɔɞɨ ɔɓɘɑəɑəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɗɑɏɖɔɡ ɟ ɍɚɗɨəɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɘ 

ɞɟɍɑɜɖɟɗɑɓɚɘ Ɏ ɜɌəəɔɑ ɔ ɚɞɐɌɗɑəəɧɑ ɝɜɚɖɔ əɌɍɗɪɐɑəɔɫ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɗɑɣɑəɔɫ ɝ ɛɚɘɚɥɨɪ ɛɑɜɠɟɓɔɚəəɚɕ ɛəɑɎɘɚɝɢɔəɞɔɏɜɌɠɔɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȴɓɟɣɑəɧ ɐɌəəɧɑ 62 ɍɚɗɨəɧɡ ɝ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ɐɑ-

ɝɞɜɟɖɞɔɎəɧɘ ɞɟɍɑɜɖɟɗɑɓɚɘ ɗɑɏɖɔɡ ɝ ɘəɚɒɑɝɞɎɑəəɚɕ ɔ ɤɔɜɚɖɚɕ ɗɑɖɌɜɝɞɎɑəəɚɕ ɟɝɞɚɕ-

ɣɔɎɚɝɞɨɪ ɘɔɖɚɍɌɖɞɑɜɔɕ ɞɟɍɑɜɖɟɗɑɓɌ (ȸȭȾ). Ȱɗɫ ɟɞɚɣəɑəɔɫ ɜɑɏɔɚəɌɜəɚɕ ɠɟəɖɢɔɔ ɗɑɏ-

ɖɔɡ, Ɏ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, Ɏɝɑɘ ɍɚɗɨəɧɘ Ɏɧ-

ɛɚɗəɑəɌ ɛəɑɎɘɚɝɢɔəɞɔɏɜɌɠɔɫ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɎɎɑɐɑəɔɑɘ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ) 

ȸȬȬ99ɘȾɝ (ɘɌɖɜɚɞɑɡ), ɟɐɑɗɨəɚɕ ɌɖɞɔɎəɚɝɞɨɪ 159-180 ȸȭɖ əɌ ɚɐəɟ ɛɜɚɢɑɐɟɜɟ. ȼɌɐɔɚ-

əɟɖɗɔɐəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ əɌ ɚɐəɚɠɚɞɚəəɚɘ ɩɘɔɝɝɔɚəəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ 

ɞɚɘɚɏɜɌɠɑ (ȺɀɉȶȾ) çNucline Spirit DH-Vè.  

ȼɑɓɟɗɨɞɌɞɧ. ȼɌɐɔɚəɟɖɗɔɐəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏɧɛɚɗəɑəəɧɑ əɌ ɘɚɗɑɖɟɗɫɜəɚɘ 

ɟɜɚɎəɑ, ɫɎɗɫɪɞɝɫ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɔɓɟɣɑəɔɔ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ, ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɝɞɑɛɑəɔ ɌɖɞɔɎəɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɟ 

ɍɚɗɨəɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɘ ɞɟɍɑɜɖɟɗɑɓɚɘ ɗɑɏɖɔɡ. 

ȮɧɎɚɐɧ. Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏɔɐɧ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɝɜɚɖɔ əɌɍɗɪɐɑ-

əɔɫ ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ. ȰɌəɌ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɌɫ ɚɢɑəɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɜɑɏɔ-

ɚəɌɜəɚɕ ɠɟəɖɢɔɔ ɗɑɏɖɔɡ ɝ ɛɜɔɘɑəɑəɔɑɘ ȸȬȬ99ɘȾɝ ɟ ɛɌɢɔɑəɞɚɎ ɐɚ ɔ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ, ɛɜɔ ɝɑɏɘɑəɞɌɜəɧɡ ɜɑɓɑɖɢɔɫɡ, ɛɜɔ ɗɚɍɩɖɞɚɘɔɫɡ, ɛɜɔ ɖɚɘɍɔəɔɜɚɎɌəəɧɡ 

ɜɑɓɑɖɢɔɫɡ. ȻɜɑɐɝɞɌɎɗɑəɌ ɔəɞɑɜɛɜɑɞɌɢɔɫ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɔɓɟɣɑəɔɔ 

ɛɜɔɣɔə əɌɜɟɤɑəɔɫ ɜɑɐɟɖɢɔɔ ɖɌɛɔɗɗɫɜəɚɏɚ ɜɟɝɗɌ ɗɑɏɖɔɡ ɟ ɍɚɗɨəɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɘ ɞɟ-

ɍɑɜɖɟɗɑɓɚɘ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ ɝ ɘəɚɒɑɝɞɎɑəəɚɕ ɗɑɖɌɜɝɞɎɑəəɚɕ ɟɝɞɚɕɣɔɎɚɝɞɨɪ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɐɑɝɞɜɟɖɞɔɎəɧɕ ɞɟɍɑɜɖɟɗɑɓ ɗɑɏɖɔɡ, ȸȬȬ99ɘȾɝ, ɘɔɖɜɚɢɔɜɖɟɗɫ-

ɢɔɫ, ɛɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ, ɚɐəɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ. 
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urpose. To assess changes in lung microcirculation in patients with destructive t u-

berculosis (TB) in early and long -term periods after surgical trea tment  with the help 

of perfusion scintigraphy.    
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with drug resistance to mycobacterium tuberculosis. All the patients u nderwent perfusion 

scintigraphy with ȸȬȬ99ɘȾɝ introduction for assessment of regional lung function. Radi o-

nuclide studies were performed using SPECT çNucline Spirit DH-Vè. 

Results. The radionuclide study on molecular level is a highly informative method of 

radiodi agnostics aimed to assess dissemination, localization and activity of tuberculosis (TB) 

process in destructive pulmonary TB cases.   

Conclusion. In the article, we describe types of surgery, time schedule for radion u-

clide studies. We represent a scintigraphic assessment of regional lung function outcomes 

using  ȸȬȬ99ɘȾɝ before and after surgery: segment resections, lobectomies, combined re-

sections. We also provide the interpretation of scintigraphic studies i nvestigating the causes 

of impaired pulmonary capillary bed reduction in destructive pulmonary TB cases w ith mu l-

tidrug resistance.   

 

Keywords: destructive pulmonary TB, ȸȬȬ99ɘȾɝ, microcirculation, perfusion scin-

tigraphy, single -photon emission computed tomography.  
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əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɌɍɗɪɐɌɑɞɝɫ 

əɑɟɖɗɚəəɧɕ ɜɚɝɞ ɣɔɝɗɌ ɍɚɗɨəɧɡ ɝ 

ɍɧɝɞɜɚ ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɘɔ ɠɚɜɘɌɘɔ 

ɐɑɝɞɜɟɖɞɔɎəɚɏɚ ɞɟɍɑɜɖɟɗɑɓɌ ɗɑɏɖɔɡ ɔ əɌɜɌɝɞɌ-

əɔɑɘ ɘəɚɒɑɝɞɎɑəəɚɕ ɔ ɤɔɜɚɖɚɕ ɗɑɖɌɜɝɞɎɑəəɚɕ 

ɟɝɞɚɕɣɔɎɚɝɞɨɪ (ȸȷȿ, Ʉȷȿ) ɖ ɌəɞɔɍɌɖɞɑɜɔɗɨ-

əɧɘ ɛɜɑɛɌɜɌɞɌɘ. ȶɌɖ ɛɜɌɎɔɗɚ, ɩɞɔ ɍɚɗɨəɧɑ 

ɞɜɟɐəɚ ɛɚɐɐɌɪɞɝɫ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɚɕ ɞɑɜɌɛɔɔ, 

ɔ əɑ ɘɚɏɟɞ ɍɧɞɨ ɔɓɗɑɣɑəəɧɘɔ ɖɚəɝɑɜɎɌɞɔɎəɧɘ 

ɛɟɞɑɘ, ɔ, ɚɝɞɌɎɌɫɝɨ ɚɝəɚɎəɧɘ ɔɝɞɚɣəɔɖɚɘ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɔəɠɑɖɢɔɔ, ɛɚɐɗɑɒɌɞ ɚɛɑɜɌ-

ɞɔɎəɚɘɟ ɗɑɣɑəɔɪ [1, 2, 3, 6, 8]. Ƚ ɩɞɚɕ ɢɑɗɨɪ 

ɜɌɓɜɌɍɚɞɌəɧ ɘɑɞɚɐɔɖɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ 

Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɡɔɘɔɚɞɑɜɌɛɔɑɕ, ɖɌɖ ɛɜɔ ɚɏɜɌəɔ-

ɣɑəəɧɡ, ɞɌɖ ɔ ɛɜɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɠɚɜɘɌɡ 

ɞɟɍɑɜɖɟɗɑɓəɚɏɚ ɛɜɚɢɑɝɝɌ. ɃɌɥɑ Ɏɝɑɏɚ Ɏɧɛɚɗəɫ-

ɪɞɝɫ ɞɌɖɔɑ Ɏɔɐɧ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ, ɖɌɖ 

ɐɚɗɑɎɧɑ ɜɑɓɑɖɢɔɔ ɗɑɏɖɔɡ, ɖɚɘɍɔəɔɜɚɎɌəəɧɑ 

ɜɑɓɑɖɢɔɔ, ɛəɑɎɘɚəɩɖɞɚɘɔɔ, ɖɚɗɗɌɛɝɚ-

ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔ ɐɜɟɏɔɑ [4, 5, 

10]. Ȼɜɔ ɩɞɚɘ Ɏɚɛɜɚɝɧ ɜɑɌɍɔɗɔɞɌɢɔɔ ɚɛɑɜɔɜɚ-

ɎɌəəɚɏɚ ɗɑɏɖɚɏɚ ɔ ɝɚɝɞɚɫəɔɑ ɖɚəɞɜɗɌɞɑɜɌɗɨəɚɏɚ 

ɗɑɏɖɚɏɚ, ɖɚɞɚɜɚɘɟ ɛɜɑɐɝɞɚɔɞ çɚɝəɚɎəɌɫè ɠɟəɖ-

ɢɔɚəɌɗɨəɌɫ əɌɏɜɟɓɖɌ, ɚɝɞɌɪɞɝɫ əɑɐɚɝɞɌɞɚɣəɚ 

ɔɓɟɣɑəəɧɘɔ. ȸɑɞɚɐ ɛɑɜɠɟɓɔɚəəɚɕ ɝɢɔəɞɔɏɜɌ-

ɠɔɔ ɗɑɏɖɔɡ ɚɍɗɌɐɌɑɞ Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɨɪ ɔ əɌɐɑɒəɚɝɞɨɪ ɛɚɗɟɣɑəɔɫ ɔəɠɚɜɘɌɢɔɔ ɚ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɔ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ 

ɠɟəɖɢɔɚəɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɜɑɏɔɚəɌɜəɚɏɚ ɖɜɚ-

ɎɚɞɚɖɌ ɗɑɏɖɔɡ, ɖɌɖ  ɐɚ ɔ, ɚɝɚɍɑəəɚ,  Ɏ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ [7, 9]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ ð ɔɓɟɣɔɞɨ ɔɓɘɑəɑəɔɫ 

ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɗɑɏɖɔɡ ɟ ɍɚɗɨəɧɡ ɐɑɝɞɜɟɖ-

ɞɔɎəɧɘ ɞɟɍɑɜɖɟɗɑɓɚɘ Ɏ ɜɌəəɔɑ ɔ ɚɞɐɌɗɑəəɧɑ 

ɝɜɚɖɔ əɌɍɗɪɐɑəɔɫ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ ɝ ɛɚɘɚɥɨɪ ɛɑɜɠɟɓɔɚəəɚɕ ɛəɑɎɘɚɝɢɔəɞɔ-

ɏɜɌɠɔɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɓɟɣɑəɧ ɐɌəəɧɑ 62 ɍɚɗɨəɧɡ ɝ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɘ ɐɑɝɞɜɟɖɞɔɎəɧɘ ɞɟɍɑɜɖɟɗɑɓɚɘ ɗɑɏ-

ɖɔɡ ɘəɚɒɑɝɞɎɑəəɚɕ ɔ ɤɔɜɚɖɚɕ ɗɑɖɌɜɝɞɎɑəəɚɕ 

ɟɝɞɚɕɣɔɎɚɝɞɨɪ ɘɔɖɚɍɌɖɞɑɜɔɕ ɞɟɍɑɜɖɟɗɑɓɌ 

(ȸȭȾ). Ȯ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɗɔəɔɖɑ ɀȯȭȹȿ ɂȹȴȴȾ 

ɛɜɚɚɛɑɜɔɜɚɎɌəɚ: ɠɔɍɜɚɓəɚ-ɖɌɎɑɜəɚɓəɧɕ ɞɟ-

ɍɑɜɖɟɗɑɓ ɟ 36 (58,0%), ɖɌɎɑɜəɚɓəɧɕ ɟ 10 

(16,2%), ɘəɚɒɑɝɞɎɑəəɧɑ ɞɟɍɑɜɖɟɗɑɘɧ ɝ ɜɌɝɛɌ-

ɐɚɘ ɟ 16 (25,8%). ȸɟɒɣɔə ɍɧɗɚ 40 (64,5%), 

ɒɑəɥɔə 22 (35,5%), ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 

42Ñ10 ɗɑɞ. ȿ 33 (53,2%) ɍɚɗɨəɧɡ Ɏ ɘɚɖɜɚɞɑ Ɏɧ-

ɫɎɗɑəɧ ɘɔɖɚɍɌɖɞɑɜɔɔ ɞɟɍɑɜɖɟɗɑɓɌ (ȸȭȾ+). Ȼɚ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘ ɐɌəəɧɘ Ɏ ɐɚɚɛɑɜɌɢɔɚəəɚɘ 

ɛɑɜɔɚɐɑ ɟ 24(38,7%) ɍɚɗɨəɧɡ ɞɟɍɑɜɖɟɗɑɓəɧɕ 

ɛɜɚɢɑɝɝ ɗɑɏɖɔɡ ɍɧɗ ɚɐəɚɝɞɚɜɚəəɔɘ, ɟ 38 

(61,3%) ð ɐɎɟɝɞɚɜɚəəɔɘ, ɖɌɎɑɜəɧ əɑɍɚɗɨɤɔɡ 

ɜɌɓɘɑɜɚɎ (ɐɚ 2 ɝɘ) ɚɞɘɑɣɌɗɔɝɨ ɟ 26 (41,9%), ɟ 

ɚɝɞɌɗɨəɧɡ 36 (58,1%) ð ɚɞ 2 ɐɚ 5 ɝɘ. Ⱥɝɗɚɒəɑ-

əɔɫ əɌɍɗɪɐɌɗɔɝɨ ɟ 32 (51,6%) ɍɚɗɨəɧɡ ɔɓ əɔɡ, ɟ 

12 ð Ɏ Ɏɔɐɑ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɡɌɜɖɌəɔɫ ɔ ɖɜɚɎɚ-

ɞɑɣɑəɔɫ, ɟ 9 - ɝɞɑəɚɓ ɎɑɜɡəɑɐɚɗɑɎɚɏɚ ɍɜɚəɡɌ, ɟ 

11 ð ɐɧɡɌɞɑɗɨəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ II -Ʉ cɞɑɛɑəɔ. 

ȿ 30 (48,4%) ɍɚɗɨəɧɡ ɚɞɘɑɣɑəɧ ɝɚɛɟɞɝɞɎɟɪɥɔɑ 

ɓɌɍɚɗɑɎɌəɔɫ ɔɓ əɔɡ, ɟ 10 ð ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɑ, ɟ 8 -  ɁȺȭȷ, ɟ 9 ð ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ 

2 ɞɔɛɌ ɔ ɟ 3 ð ɏɌɝɞɜɔɞ. 

Ȱɗɫ ɟɞɚɣəɑəɔɫ ɜɑɏɔɚəɌɜəɚɕ ɠɟəɖɢɔɔ ɗɑɏ-

ɖɔɡ Ɏ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɑ  ɩɠɠɑɖɞɔɎəɚɝɞɔ  ɡɔ- 

Ȯ 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 7 (1):56-68       DOI:10.21569/2222-7415-2017-7-1-56-68              ʉʪʨʘʥʠʮʘ  58 
 

ɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ Ɏɝɑɘ ɍɚɗɨəɧɘ ɎɧɛɚɗəɑəɌ 

ɛəɑɎɘɚɝɢɔəɞɔɏɜɌɠɔɫ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɎɎɑɐɑ-

əɔɑɘ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ) ȸȬȬ99ɘȾɝ 

(ɘɌɖɜɚɞɑɡ), ɟɐɑɗɨəɚɕ ɌɖɞɔɎəɚɝɞɨɪ 159-180 ȸȭɖ 

əɌ ɚɐəɟ ɛɜɚɢɑɐɟɜɟ. ȼɌɐɔɚəɟɖɗɔɐəɧɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ əɌ ɚɐəɚɠɚɞɚəəɚɘ ɩɘɔɝɝɔ-

ɚəəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ (ȺɀɉȶȾ) çNu-

cline  Spirit  DH -Vè. ȺɢɑəɖɌ ɝɚɝɞɚɫəɔɫ ɘɔɖɜɚɢɔɜ-

ɖɟɗɫɢɔɔ ɗɑɏɖɔɡ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ əɌ ɐɚ ɔ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɚ ɐɎɟɘ ɛɌɜɌɘɑɞɜɌɘ: 

ɎɔɓɟɌɗɨəɚ-ɞɑɖɝɞɟɌɗɨəɌɫ ɔ ɖɚɗɔɣɑɝɞɎɑəəɌɫ ɜɑɏɔ-

ɝɞɜɌɢɔɫ ɔɘɛɟɗɨɝɚɎ Ɏ ɖɌɒɐɚɘ ɗɑɏɖɚɘ Ɏ ɚɞɐɑɗɨ-

əɚɝɞɔ, Ɍ ɞɌɖɒɑ Ɏ çɓɚəɌɡ ɔəɞɑɜɑɝɌè, ɞ.ɑ. Ɏ ɓɚəɌɡ 

ɚɝəɚɎəɚɏɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, ɣɞɚ ɛɚɓɎɚ-

ɗɔɗɚ ɍɚɗɑɑ ɞɚɣəɚ ɔəɞɑɜɛɜɑɞɔɜɚɎɌɞɨ ɛɚɗɟɣɑəəɧɑ 

ɐɌəəɧɑ ɔ ɝɚɛɚɝɞɌɎɔɞɨ ɔɡ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɖɗɔ-

əɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ.  

Ȱɗɫ ɛɚɗəɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɐɌəəɧɡ ɔ ɔɡ ɔəɞɑɜɛɜɑɞɌ-

ɢɔɔ Ɏ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɜɌɐɔɚ-

əɟɖɗɔɐəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɟɝɞɌəɚɎɗɑəɧ ɖɜɔɞɑ-

ɜɔɔ ɚɢɑəɖɔ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɗɑɏɖɔɡ, ɖɌɒɐɚɑ 

ɗɑɏɖɚɑ (ɛɜɌɎɚɑ ɔ ɗɑɎɚɑ) ɜɌɓɐɑɗɑəɧ əɌ ɞɜɔ ɓɚəɧ. 

ȸɚɐɑɗɨ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɗɑɏɖɔɡ ɛɜɑɐɝɞɌɎɗɑəɌ 

əɌ ɝɡɑɘɑ (ȼɔɝ. 1).  

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɖɌɓɌɞɑɗɑɕ ɘɚɜɠɚ-

ɠɟəɖɢɔɚəɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏɧɐɑɗɑəɧ 4 ɝɞɑɛɑ-

əɔ əɌɜɟɤɑəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɗɑɏɖɔɡ: ɝəɔ-

ɒɑəɔɑ ɜɑɏɔɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɐɚ 25% ɚɞ 

ɐɚɗɒəɚɏɚ (ɜɌɝɢɑəɔɎɌɗɔ ɖɌɖ əɚɜɘɟ ð 0 ɝɞɑɛɑəɨ), 

ɚɞ 26 ɐɚ 50% ð ɖɌɖ ɟɘɑɜɑəəɧɑ əɌɜɟɤɑəɔɫ (I 

ɝɞɑɛɑəɨ), ɚɞ 51 ɐɚ 75% ð ɖɌɖ ɎɧɜɌɒɑəəɧɑ (II  

ɝɞɑɛɑəɨ) ɔ ɚɞ 76% ɔ ɍɚɗɨɤɑ ð ɖɌɖ ɜɑɓɖɚ ɎɧɜɌ-

ɒɑəəɧɑ (III  ɝɞɑɛɑəɨ). Ȱɗɫ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌ-

ɍɚɞɖɔ ɐɌəəɧɡ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ ɔɝɛɚɗɨɓɚɎɌɗɔ ɖɜɔɞɑɜɔɕ (Ȗ2) ɐɗɫ ɛɜɚɔɓɎɚɗɨ-

əɚɕ ɞɌɍɗɔɢɧ ɝɚɛɜɫɒɑəəɚɝɞɔ Ɏ ɛɜɚɏɜɌɘɘɑ Mi-

crosoft  Office  Excel. ȸɑɞɚɐɔɖɌ ɜɌɐɔɚəɟɖɗɔɐəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɐɚ ɚɛɑɜɌɢɔɔ ɔ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-

əɚɘ ɛɑɜɔɚɐɑ ɍɧɗɌ ɔɐɑəɞɔɣəɚɕ. ȰɌəəɧɑ ɚɍ ɔɓ-

ɘɑəɑəɔɔ ɝɞɑɛɑəɔ əɌɜɟɤɑəɔɫ ɜɑɏɔɚəɌɜəɚɕ 

ɠɟəɖɢɔɔ ɗɑɏɖɔɡ ɟ ɍɚɗɨəɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɘ ɞɟ-

ɍɑɜɖɟɗɑɓɚɘ Ɏ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 1.  

ȴɓ ɞɌɍɗɔɢɧ ɝɗɑɐɟɑɞ, ɣɞɚ Ɏ ɐɚɚɛɑɜɌɢɔɚə-

əɚɘ ɛɑɜɔɚɐɑ ɔɓ 62 ɍɚɗɨəɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɘ ɞɟ-

ɍɑɜɖɟɗɑɓɚɘ ɗɑɏɖɔɡ ɟ 13 (21,0%) əɌɍɗɪɐɌɗɔɝɨ 

ɚɏɜɌəɔɣɑəəɧɑ əɌɜɟɤɑəɔɫ ɖɜɚɎɚɞɚɖɌ (0 ɔ I ɝɞɑ-

ɛɑəɔ), ɟ 49 (79,0%) ð ɎɧɜɌɒɑəəɧɑ ɔ ɜɑɓɖɚ Ɏɧ-

ɜɌɒɑəəɧɑ əɌɜɟɤɑəɔɫ (II -III  ɝɞɑɛɑəɔ), (Ȗ2=17,1); 

ȼ<0,001. ȹɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ əɌɜɟɤɑəɔɫ 

ɖɜɚɎɚɞɚɖɌ ɚɞɘɑɣɌɗɔɝɨ ɟ 41 (66,2%) ɍɚɗɨəɚɏɚ ɖɌ-

Ɏɑɜəɚɓəɧɘ ɔ ɠɔɍɜɚɓəɚ-ɖɌɎɑɜəɚɓəɧɘ ɞɟɍɑɜɖɟ-

ɗɑɓɚɘ ɗɑɏɖɔɡ. ȮɧɝɚɖɌɫ ɝɞɑɛɑəɨ əɌɜɟɤɑəɔɫ ɜɑ-

ɏɔɚəɌɗɨəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɚɝəɚɎəɚɘ ɓɌɎɔɝɔɞ ɚɞ 

ɜɑɐɟɖɢɔɔ ɖɌɛɔɗɗɫɜəɚɏɚ ɜɟɝɗɌ, ɚɍɟɝɗɚɎɗɑəəɚɕ 

ɠɔɍɜɚɓɚɘ ɔɗɔ ɛɜɑɚɍɗɌɐɌəɔɑɘ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɔɓɘɑəɑəɔɕ Ɏ ɝɚɝɟɐɌɡ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ 

ɜɟɝɗɌ ɗɑɏɖɚɏɚ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɫ. 

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɫɒɑɝɞɔ, ɝɚɝɞɚɫəɔɫ ɞɟ-

ɍɑɜɖɟɗɑɓəɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɝɞɑɛɑəɔ əɌɜɟɤɑəɔɫ 

ɜɑɏɔɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏɝɑ ɍɚɗɨəɧɑ ɜɌɓɐɑɗɑəɧ 

əɌ 2 ɏɜɟɛɛɧ: 1-ɫ ɏɜɟɛɛɌ 13 (21,0%) ɍɚɗɨəɧɡ ɝ 

ɗɑɏɖɚɕ ɝɞɑɛɑəɨɪ əɌɜɟɤɑəɔɫ ɖɜɚɎɚɞɚɖɌ (0-1 

ɝɞɑɛɑəɔ), 2-ɫ ɏɜɟɛɛɌ 49 (79,0%) ɍɚɗɨəɧɡ ɝ Ɏɧ 

ʉʭʝʤʘʉʭʝʤʘʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠʣʝʛʢʠʭʣʝʛʢʠʭʚʚ

ʥʦʨʤʝʥʦʨʤʝ

ʉʫʤʤʘʨʥʦ55,0±1,0                           ʉʫʤʤʘʨʥʦ45,0 ±1,0

 

ȼɔɝ. 1.   ȽɡɑɘɌ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɗɑɏɖɔɡ Ɏ əɚɜɘɑ. 

Fig. 1.   Schematic for pulmonary microcirculation, normal.  
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ȾɌɍɗɔɢɌ ʈ1.  Ƚɞɑɛɑəɨ əɌɜɟɤɑəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɗɑɏɖɔɡ ɟ ɍɚɗɨəɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɘ  

ɞɟɍɑɜɖɟɗɑɓɚɘ ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ. 

ʂʣʠʥʠʯʝʩʢʘʷ ʬʦʨʤʘ 

ʪʫʙʝʨʢʫʣʝʟʘ ʣ
ʛʢʠʭ 

ʏʠʩʣʦ 

ʙʦʣɹʥʳʭ 

ʉʪʝʧʝʥʴ ʥʘʨʫʰʝʥʠʷ ʢʨʦʚʦʪʦʢʘ 

0 I II  ʐ 

ʌʠʙʨʦʟʥʦ-ʢʘʚʝʨʥʦʟʥʘʷ 36 - 2 15 19 

ʂʘʚʝʨʥʦʟʥʘʷ 10 1 2 4 3 

ʄʥʦʞʝʩʪʚʝʥʥʳʝ 

ʪʫʙʝʨʢʫʣʝʤʳ 

16 3 5 8 - 

ɺʩʝʛʦ, 

% 

62   

100,0 

4 

6,5 

  9             

14,5 

  27 

43,5 

22 

35,5 
 

ȾɌɍɗɔɢɌ ʈ2.   Ƚɞɑɛɑəɨ əɌɜɟɤɑəɔɫ ɜɑɏɔɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɗɑɏɖɔɡ ɔ Ɏɔɐɧ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɗɑɣɑəɔɫ  ɟ ɍɚɗɨəɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɘ ɞɟɍɑɜɖɟɗɑɓɚɘ. 

 

ʉʪʝʧʝʥʴ ʥʘʨʫʰʝʥʠʷ  

ʢʨʦʚʦʪʦʢʘ ʣʝʛʢʠʭ 

 

         ʏʠʩʣʦ 

         ʙʦʣɹʥʳʭ 

ɺʠʜʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

         ʉʝʛʤʝʥʪʘʨ- 

   ʥʳʝ 

    ʃʦʙ- 

       ɻ ʢʪʦʤʠʠ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ 

 ʨʝʟʝʢʮʠʠ +  

ʪʦʨʘʢʦʧʣʘʩʪʠʢʘ 

 

    ʃʦʙʵʢʪʦʤʠʷ                            

+ 

ʩʝʛʤʝʥʪʵʢʪʦ-

ʤʠʷ 

ɹ        ɹʠʣʦʙʢɻʪʦʤʠʷ 

ʃʝʛʢʘʷ ʩʪʝʧʝʥʴ 

0-I ʩʪ. 

13 10 3 - - 

ɺʳʨʘʞʝʥʥʘʷ ʠ  

ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʘʷ  

II -IIIʩʪ. 

49 2 20 17 10 

         ɺʩʝʛʦ, 

          
 

62 

100,0 

12 

19,4 

23 

37,1 

17 

27,4% 

10 

16,1% 
 

ȾɌɍɗɔɢɌ ʈ3. Ȯɔɐɧ ɚɛɑɜɌɢɔɕ ɔ ɝɞɑɛɑəɨ əɌɜɟɤɑəɔɫ ɖɜɚɎɚɞɚɖɌ, ɝɜɚɖɔ əɌɍɗɪɐɑəɔɫ ɔ ɖɚɗɔɣɑ-

ɝɞɎɚ ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɟ ɍɚɗɨəɧɡ ɞɟɍɑɜɖɟɗɑɓɚɘ ɗɑɏɖɔɡ. 

ɺʠʜʳ 

ʭʭ   ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ  ʣʝʯʝʥʠʷ 

 

ʉʪʝʧʝʥʴ ʥʘʨʫʰʝʥʠʷ 

ʢʨʦʚʦʪʦʢʘ 

ʉʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ 

1,5 ï 2 ʤʝʩ. 6 ʤʝʩ. 1 ʛʦʜ ʠ  > 

n= 12 n= 8 n= 4 

  

ʉʝʛʤʝʥʪʘʨʥʳʝ 

ʨʝʟʝʢʮʠʠ 

n= 12 

0 - 3 (37,5) 3 (75,0) 

I 1 (8,3) 3 (37,5) 1 (25,0) 

II  6 (50,0) 2 (25,0) - 

III  5 (41,7) - - 

 

ʃʦʙʵʢʪʦʤʠʠ 

n = 23 

 

 

 

 

 n=23 n= 15 n=8 

0 - 1
(6,7) 1 (12,5) 

I 2 (8,7) 2 (13,3) 1 (12,5) 

II  11(47,8) 8 (53,3) 4 (50,0) 

III  10 (43,5) 4 (26,7) 2 (25,0) 

 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ  

ʨʝʟʝʢʮʠʠ 

           n = 27 

 n= 27 n= 16 n= 9 

0 - 4 (25,0) 8 (8
,9) 

I 10 (37,0) 7 (43,7) 1 (11,1) 

II  10 (37,0) 5 (31,3) 
 

III  7
(26,0) - - 
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ɜɌɒɑəəɧɘɔ əɌɜɟɤɑəɔɫɘɔ ɜɑɏɔɚəɌɜəɚɏɚ ɖɜɚɎɚ-

ɞɚɖɌ (II -III  ɝɞɑɛɑəɨ), ɔɓ əɔɡ: ɝɑɏɘɑəɞɌɜəɧɑ ɜɑ-

ɓɑɖɢɔɔ ɟ 12 (19,4%), ɗɚɍɩɖɞɚɘɔɔ ɟ 23 (37,1%), 

ɖɚɘɍɔəɔɜɚɎɌəəɧɑ ɜɑɓɑɖɢɔɔ ð ɟ 27 (43,5%) Ɏ ɞɚɘ 

ɣɔɝɗɑ ɗɚɍɩɖɞɚɘɔɫ + ɝɑɏɘɑəɞɩɖɞɚɘɔɫ ɟ 17, ɍɔɗɚɍ-

ɩɖɞɚɘɔɫ ð ɟ 10 ɍɚɗɨəɧɡ. ɉɞɔ ɐɌəəɧɑ ɛɜɑɐɝɞɌɎ-

ɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 2. 

Ȼɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɝɢɔəɞɔ-

ɏɜɌɠɔɫ ɗɑɏɖɔɡ ɛɜɚɎɚɐɔɗɌɝɨ ɣɑɜɑɓ 1,5-2 ɘɑɝɫɢɌ, 

ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɔ ɣɑɜɑɓ 1 ɏɚɐ. ȺɐəɌɖɚ ɜɌɐɔɚ-

əɟɖɗɔɐəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɑɝɞɔ Ɏ ɐɔəɌɘɔɖɑ 

Ɏɝɑɘ ɍɚɗɨəɧɘ əɑ ɛɜɑɐɝɞɌɎɔɗɚɝɨ Ɏɚɓɘɚɒəɧɘ, 

ɞɌɖ ɖɌɖ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɚɍ-

ɝɞɚɫɞɑɗɨɝɞɎ ɐɑɕɝɞɎɔɕ ɣɔɝɗɚ ɛɌɢɔɑəɞɚɎ ɝ ɖɌɒ-

ɐɧɘ ɝɜɚɖɚɘ əɌɍɗɪɐɑəɔɫ Ɏɝɑ Ɏɜɑɘɫ ɝɚɖɜɌɥɌ-

ɗɚɝɨ. Ȯ ɩɞɚɕ ɝɎɫɓɔ əɌɘɔ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ Ɏ 

ɖɌɒɐɚɕ ɔɝɝɗɑɐɚɎɌəəɚɕ ɏɜɟɛɛɑ Ɏ ɜɌɓɗɔɣəɧɑ 

ɝɜɚɖɔ əɌɍɗɪɐɑəɔɫ ɚɝɞɌɎɤɔɑɝɫ ɛɌɢɔɑəɞɧ ɛɜɔ-

əɔɘɌɗɔɝɨ ɓɌ 100%, ɛɜɔ ɩɞɚɘ ɜɌɐɔɚəɟɖɗɔɐəɌɫ 

ɘɑɞɚɐɔɖɌ ɚɝɞɌɎɌɗɌɝɨ ɛɜɑɒəɑɕ. ɉɞɔ ɐɌəəɧɑ 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 3. 

ȴɓ ɞɌɍɗɔɢɧ ɝɗɑɐɟɑɞ, ɣɞɚ ɛɚɝɗɑ ɝɑɏɘɑəɞɌɜ-

əɧɡ ɜɑɓɑɖɢɔɕ ɣɑɜɑɓ 1,5-2 ɘɑɝɫɢɌ ɛɚɝɗɑ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɟ 11 (91,7%) ɔɓ 12 ɍɚɗɨəɧɡ 

əɌɍɗɪɐɌɗɔɝɨ ɎɧɜɌɒɑəəɧɑ ɔɓɘɑəɑəɔɫ ɜɑɏɔɚ-

əɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ (II -III  ɝɞɑɛɑəɔ). Ƀɑɜɑɓ 6 ɘɑ-

ɝɫɢɑɎ ɛɚɗɟɣɑəɌ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ ɟ 6 

(75,0%) ɔɓ 8 ɍɚɗɨəɧɡ, ɟ 2 (25,0%) ɐɔəɌɘɔɖɔ əɑ 

ɚɞɘɑɣɌɗɚɝɨ. Ƀɑɜɑɓ ɏɚɐ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɟ Ɏɝɑɡ 4 

ɍɚɗɨəɧɡ əɌɝɞɟɛɔɗɌ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ.  

Ȼɚɝɗɑ ɗɚɍɩɖɞɚɘɔɔ ɣɑɜɑɓ 1,5 -2 ɘɑɝɫɢɌ ɟ 21 

(91,3%) ɔɓ 23 ɍɚɗɨəɧɡ Ɏ ɚɛɑɜɔɜɚɎɌəəɚɘ ɗɑɏɖɚɘ 

əɌɍɗɪɐɌɗɔɝɨ ɎɧɜɌɒɑəəɧɑ əɌɜɟɤɑəɔɫ ɜɑɏɔɚ-

əɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ (II -III  ɝɞ.) ɔ ɗɔɤɨ ɟ 2 (8,7%) ð 

ɚɏɜɌəɔɣɑəəɧɑ ɔɓɘɑəɑəɔɫ. Ƀɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɗɑ-

ɣɑəɔɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ əɌɝɞɟɛɔɗɌ ɟ 3 

(20,0%) ɔɓ 15 ɍɚɗɨəɧɡ, ɟ 12 (80,0%) ɐɔəɌɘɔɖɔ 

əɑ ɎɧɫɎɗɑəɚ. Ƀɑɜɑɓ ɏɚɐ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɗɑɣɑəɔɫ ɗɔɤɨ ɟ 2 (25,0%) ɔɓ 8 ɍɚɗɨəɧɡ əɌɝɞɟɛɔ-

ɗɌ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ, ɟ 6 (75,0%) ɐɔəɌ-

ɘɔɖɔ əɑ ɎɧɫɎɗɑəɚ (Ȗ2=12,2); ɜ<0,001).  

 Ȼɚɝɗɑ ɖɚɘɍɔəɔɜɚɎɌəəɧɡ ɜɑɓɑɖɢɔɕ ɗɑɏɖɔɡ 

ɣɑɜɑɓ 1,5-2 ɘɑɝɫɢɌ ɟ 17 (63,0%) ɔɓ 27 ɍɚɗɨəɧɡ ɟ 

ɚɛɑɜɔɜɚɎɌəəɚɏɚ ɗɑɏɖɚɏɚ ɍɧɗɔ ɎɧɜɌɒɑəəɧɑ 

əɌɜɟɤɑəɔɫ ɖɜɚɎɚɞɚɖɌ (II -III  ɝɞ.), ɟ 10 (37,0%) ð   

ɚɏɜɌəɔɣɑəəɧɑ ɔɓɘɑəɑəɔɫ. Ƀɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚ-

ɝɗɑ ɗɑɣɑəɔɫ ɟ 11 (68,7%) ɔɓ 16 ɍɚɗɨəɧɡ əɌɝɞɟɛɔ-

ɗɚ ɟɗɟɣɤɑəɔɑ, ɟ 5 (31,3%) ɐɔəɌɘɔɖɔ əɑ ɎɧɫɎɗɑ-

əɚ. Ƀɑɜɑɓ ɏɚɐ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɟ Ɏɝɑɡ 9 ɍɚɗɨəɧɡ 

əɌɝɞɟɛɔɗɌ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ, ɞ.ɑ. ɜɑɏɔɚ-

əɌɜəɧɕ ɖɜɚɎɚɞɚɖ ɗɑɏɖɔɡ ɍɧɗ Ɏ ɛɜɑɐɑɗɌɡ ɎɌɜɔ-

ɌəɞɚɎ əɚɜɘɧ. Ȯ ɩɞɚɕ ɝɎɫɓɔ ɚɝɚɍɚɑ ɓəɌɣɑəɔɑ 

ɟɐɑɗɫɑɞɝɫ ɞɚɜɌɖɚɛɗɌɝɞɔɣɑɝɖɔɘ ɚɛɑɜɌɢɔɫɘ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟ Ɏɝɑɡ 62 ɍɚɗɨəɧɡ ɐɑ-

ɝɞɜɟɖɞɔɎəɧɘ ɞɟɍɑɜɖɟɗɑɓɚɘ ɗɑɏɖɔɡ Ɏ ɜɌəəɑɘ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ (ɣɑɜɑɓ 1,5-2 ɘɑɝ.) Ɏ 

79% ɝɗɟɣɌɑɎ ɠɟəɖɢɔɫ Ɏ ɚɛɑɜɔɜɚɎɌəəɚɘ ɗɑɏɖɚɘ 

ɚɝɞɌɎɌɗɌɝɨ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɑəəɚɕ, Ɏ ɞɚ Ɏɜɑɘɫ 

ɖɌɖ Ɏ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɘ ɗɑɏɖɚɘ əɌɍɗɪɐɌɗɚɝɨ 

ɟɝɔɗɑəɔɑ ɜɑɏɔɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ (Ȗ2=17,1);  

ɜ<0,001. Ȯ ɚɞɐɌɗɑəəɧɑ ɝɜɚɖɔ əɌɍɗɪɐɑəɔɫ 

(ɣɑɜɑɓ 6 ɘɑɝ. ɔ ɣɑɜɑɓ ɏɚɐ) ɛɜɔ ɝɑɏɘɑəɞɌɜəɧɡ ɔ 

ɖɚɘɍɔəɔɜɚɎɌəəɧɡ ɜɑɓɑɖɢɔɫɡ ɗɑɏɖɔɡ Ɏ ɝɚɣɑɞɌ-

əɔɔ ɝ ɞɚɜɌɖɚɛɗɌɝɞɔɣɑɝɖɔɘɔ ɚɛɑɜɌɢɔɫɘɔ ɟ ɩɞɚɕ 

ɏɜɟɛɛɧ ɍɚɗɨəɧɡ əɌɍɗɪɐɌɗɌɝɨ ɛɚɗɚɒɔɞɑɗɨəɌɫ 

ɐɔəɌɘɔɖɌ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ 

ɛɜɔ ɗɚɍɩɖɞɚɘɔɫɡ ɟɗɟɣɤɑəɔɑ əɌɝɞɟɛɔɗɚ ɗɔɤɨ Ɏ 

25% ɝɗɟɣɌɫɡ (Ȗ2=23,2); ɜ<0,001. 

ȰɌəəɧɑ ɜɌɐɔɚəɟɖɗɔɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ 

ɔɓɟɣɑəɔɔ ɝɚɝɞɚɫəɔɫ ɜɑɏɔɚəɌɜəɚɕ ɠɟəɖɢɔɔ ɚɛɑ-

ɜɔɜɚɎɌəəɚɏɚ ɗɑɏɖɚɏɚ ɟ ɍɚɗɨəɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɘɔ 

ɠɚɜɘɌɘɔ ɞɟɍɑɜɖɟɗɑɓɌ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ ɛɜɔɎɑ-

ɐɑəɧ Ɏ ɐɎɟɡ ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɫɡ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ 1. 

ȻɌɢɔɑəɞɖɌ Ƚ. 37 ɗɑɞ ɛɚɝɞɟɛɔɗɌ Ɏ ɂȹȴȴȾ 

ȼȬȸȹ 27.12.2010 ɏ. ɝ ɐɔɌɏəɚɓɚɘ: ɠɔɍɜɚɓəɚ-

ɖɌɎɑɜəɚɓəɧɕ ɞɟɍɑɜɖɟɗɑɓ əɔɒəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ 

ɗɑɏɖɚɏɚ Ɏ ɠɌɓɑ ɔəɠɔɗɨɞɜɌɢɔɔ ɔ ɚɍɝɑɘɑəɑəɔɫ, 

ȸȭȾ+, ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ 2 ɞɔɛɌ Ɏ ɝɞɌɐɔɔ ɝɟɍ-

ɖɚɘɛɑəɝɌɢɔɔ. ȻɜɑɐɦɫɎɗɫɗɌ ɒɌɗɚɍɧ əɌ ɖɌɤɑɗɨ ɝ 

Ɏɧɐɑɗɑəɔɑɘ ɏəɚɕəɚɕ ɘɚɖɜɚɞɧ, ɚɐɧɤɖɟ ɛɜɔ ɠɔ-

ɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɑ, ɝɗɌɍɚɝɞɨ, ɠɔɍɜɔɗɨəɟɪ ɞɑɘ-

ɛɑɜɌɞɟɜɟ ɞɑɗɌ ɐɚ 38 Ƚ.  

ȴɓ ɌəɌɘəɑɓɌ: Ɏ 2008 ɏɚɐɟ ɎɧɫɎɗɑə ɔə-

ɠɔɗɨɞɜɌɞɔɎəɧɕ ɞɟɍɑɜɖɟɗɑɓ əɔɒəɑɕ ɐɚɗɔ ɛɜɌɎɚ-

ɏɚ ɗɑɏɖɚɏɚ Ɏ ɠɌɓɑ ɜɌɝɛɌɐɌ ɔ ɐɎɟɝɞɚɜɚəəɑɏɚ ɚɍ-

ɝɑɘɑəɑəɔɫ, ȸȭȾ +.  25.02.2009ɏ. ɏɚɝɛɔɞɌɗɔɓɔ-

ɜɚɎɌəɌ Ɏ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɕ ɚɞɐɑɗ ɂȹȴȴȾ, ɛɜɚ-

ɎɚɐɔɗɌɝɨ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɌɫ ɞɑɜɌɛɔɫ, ɟɝɞɌəɚɎ-

ɗɑəɌ ɘəɚɒɑɝɞɎɑəəɌɫ ɗɑɖɌɜɝɞɎɑəəɌɫ ɟɝɞɚɕɣɔ-

Ɏɚɝɞɨ  ȸȭȾ  ɖ  ȹ, R, S, K, E, ȽɌɜ, Ƚs, PAS.. Ƚ ɚɖ- 

 

ȼɔɝ. 2. ȺɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ.  

Ȯ əɔɒəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ 

ɛɚɗɚɝɞɨ ɜɌɝɛɌɐɌ, 5,0 ɡ 6,0 ɝɘ Ɏ ɐɔɌɘɑɞɜɑ ɝ ɎɧɜɌ-

ɒɑəəɚɕ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɑɕ ɔ ɚɣɌɏɌɘɔ  

ɐɔɝɝɑɘɔəɌɢɔɔ ɛɚ Ɏɝɑɘɟ ɗɑɏɚɣəɚɘɟ ɛɚɗɪ (ɟɖɌɓɌəɚ 

ɝɞɜɑɗɖɚɕ). ȽɗɑɎɌ ð ɛɚɗɔɘɚɜɠəɧɑ ɚɣɌɏɔ, ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɗɑɏɖɚɏɚ. 

Fig. 2.    Plain chest  X-ray  scan . 

In the lower lobe of the right lung there is a visible 

cavity 5.0 x 6.0 cm diameter with expressed perifocal 

infiltration and dissemination foci across the l ung 

field  (arrow ). On the left, there are polymorphic foci, 

pr edominantly in the lower segments of the lung.  
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ɞɫɍɜɫ 2009 ɏ. ɛɑɜɑɎɑɐɑəɌ əɌ IV ɜɑɒɔɘ ɡɔɘɔɚɞɑ-

ɜɌɛɔɔ. ȹɑɝɘɚɞɜɫ əɌ ɘɌɝɝɔɎəɟɪ ɛɜɚɞɔɎɚɞɟɍɑɜ-

ɖɟɗɑɓəɟɪ ɞɑɜɌɛɔɪ, ɝɞɌɍɔɗɔɓɌɢɔɔ ɛɜɚɢɑɝɝɌ əɑ 

əɌɍɗɪɐɌɗɚɝɨ. ȭɚɗɨəɌɫ ɍɧɗɌ ɛɑɜɑɎɑɐɑəɌ Ɏ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ. Ȼɜɔ ɠɔɍɜɚɍɜɚəɡɚɝɖɚ-

ɛɔɔ ɚɛɜɑɐɑɗɫɗɝɫ ɔəɠɔɗɨɞɜɌɞɔɎəɧɕ ɞɟɍɑɜɖɟɗɑɓ 

ȭ-6 ɝɛɜɌɎɌ, ɝɞɑəɚɓ III  ɝɞɑɛɑəɔ. ȹɌ ɀȮȰ ð əɑɓəɌ-

ɣɔɞɑɗɨəɚɑ ɝəɔɒɑəɔɑ Ɏɑəɞɔɗɫɢɔɚəəɚɕ ɝɛɚɝɚɍəɚ-

ɝɞɔ ɗɑɏɖɔɡ (Ȳȱȷ-99,3%, ȺɀȮI-87,4%).  

ȹɌ ɚɍɓɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɚɞ 

11.01.2011 ɏ. Ɏ əɔɒəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ 

ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɛɚɗɚɝɞɨ ɜɌɝɛɌɐɌ, 5,0 ɡ 6,0 ɝɘ Ɏ 

ɐɔɌɘɑɞɜɑ, ɝ ɎɧɜɌɒɑəəɚɕ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔə-

ɠɔɗɨɞɜɌɢɔɑɕ ɔ ɘəɚɒɑɝɞɎɑəəɧɘɔ ɝɗɔɎəɧɘɔ 

ɚɣɌɏɌɘɔ ɐɔɝɝɑɘɔəɌɢɔɔ ɛɚ Ɏɝɑɘɟ ɗɑɏɚɣəɚɘɟ ɛɚ-

ɗɪ. ȽɗɑɎɌ ɘəɚɒɑɝɞɎɑəəɧɑ ɛɚɗɔɘɚɜɠəɧɑ ɚɣɌɏɔ, 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

ʟʦʥʘ Ro ʇʨʘʚʦʝ ʣʝʛʢʦʝ  

ʚ % 

ɿʦʥʘ Ro ʃʝʚʦʝ ʣʝʛʢʦʝ ʚ % 

I 18,7 II  21,1 

III  12,4 IV 13,8 

V 14,3 VI  19,7 

ʉʫʤʤʘʨʥʦ 45
4 ʉʫʤʤʘʨʥʦ 54,6 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.   ȽɢɔəɞɔɏɜɌɘɘɌ ɝ ȸȬȬ99mTc  Ɍ, ɍ, Ɏ.   

Ȯ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ (Ɍ), Ɏ Ɏɑɜɡəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɖɜɚɎɚɞɚɖ ɟɝɔɗɑə, Ɏ ɝɜɑɐəɔɡ ɔ ɍɌɓɌɗɨəɧɡ ɝɑɏɘɑəɞɌɡ 

ɝəɔɒɑə, ɝɗɑɎɌ Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɗɑɏɖɚɏɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɐɔɠɠɟɓəɚɑ ɝəɔɒɑəɔɑ ɖɜɚɎɚɞɚɖɌ. Ƚɚ ɝɞɚɜɚəɧ ɝɛɔ-

əɧ (ɍ), ɝɛɜɌɎɌ Ɏ ɝɜɑɐəɔɡ ɚɞɐɑɗɌɡ ɗɑɏɖɚɏɚ ɖɜɚɎɚɞɚɖ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɑə.  ȸɔɖɜɚɢɔɜɖɟɗɫɢɔɫ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ 

ɝɚɝɞɌɎɔɗɌ 45,4%, ɗɑɎɚɏɚ ð 54,6% (Ɏ).  

Fig. 3.     Scintiscan  with  ȸȬȬ99mTc  a, b, c .   

The anterior view scan (a) shows increased bl ood flow in the upper lobe of the right lung, decreased blood flow in 

the medial and basal segments; diffuse reduction of blood flow is visible on the left of the lower segments. The 

posterior view scan (b) shows significantly decreased blood flow on the r ight of the medial segments. Microcircul a-

tion of the right lung is 45,4%, the left lung ð 54,6% (c).  

 

ȼɔɝ. 4.  ȺɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɚɜɏɌəɚɎ ɏɜɟɐ-

əɚɕ ɖɗɑɞɖɔ. 

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɍɔɗɚɍɩɖɞɚɘɔɔ ɝɛɜɌɎɌ, ɗɑɏɖɚɑ ɜɌɝ-

ɛɜɌɎɗɑəɚ, ɓɌəɔɘɌɑɞ Ɏɑɝɨ ɚɍɦɑɘ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ 

ɛɜɔ əɌɗɔɣɔɔ ɛəɑɎɘɚɛɑɜɔɞɚəɑɟɘɌ. ȽɗɑɎɌ ð ɛɚɗɔɘɚɜɠ-

əɧɑ ɚɣɌɏɔ Ɏ ɠɌɓɑ ɟɛɗɚɞəɑəɔɫ. 

Fig. 4.     Plain chest  X-ray  scan . 

The status after bilobectomy on the right, the lung is 

stretched and occupies the whole volume of the pleural 

cavity in the presence of pneumoperitoneum. On the left, 

there are polymorphic foci in the consolidation phase.  
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ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɗɑɏɖɚɏɚ 

(ȼɔɝ. 2).  

ȹɌ ɝɢɔəɞɔɏɜɌɘɘɑ ɚɞ 17.02.2011ɏ ɝ 

ȸȬȬ99mTc  Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ. Ȯ ɛɜɫɘɚɕ ɛɜɚɑɖ-

ɢɔɔ (Ɍ), Ɏ Ɏɑɜɡəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɖɜɚɎɚ-

ɞɚɖ ɟɝɔɗɑə, Ɏ ɝɜɑɐəɔɡ ɔ ɍɌɓɌɗɨəɧɡ ɝɑɏɘɑəɞɌɡ 

ɝəɔɒɑə, ɝɗɑɎɌ Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɗɑɏɖɚɏɚ ɎɔɓɟɌ-

ɗɔɓɔɜɟɑɞɝɫ ɐɔɠɠɟɓəɚɑ ɝəɔɒɑəɔɑ ɖɜɚɎɚɞɚɖɌ. Ƚɚ 

ɝɞɚɜɚəɧ ɝɛɔəɧ (ɍ), ɝɛɜɌɎɌ Ɏ ɝɜɑɐəɔɡ ɚɞɐɑɗɌɡ 

ɗɑɏɖɚɏɚ ɖɜɚɎɚɞɚɖ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɑə.  ȸɔɖɜɚ-

ɢɔɜɖɟɗɫɢɔɫ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɝɚɝɞɌɎɔɗɌ 45,4%, 

ɗɑɎɚɏɚ ð 54,6% (ȼɔɝ. 3 Ɍ-Ɏ). Ȯ ɝɎɫɓɔ ɝ əɑɛɑɜɑəɚ-

ɝɔɘɚɝɞɨɪ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɚɕ ɞɑɜɌɛɔɔ, əɌɗɔɣɔɫ 

ȸȷȿ ɔ ȸȭȾ+, 09.03.2011 ɏ. ɎɧɛɚɗəɑəɌ ɚɛɑɜɌ-

ɢɔɫ: əɔɒəɫɫ ɍɔɗɚɍɩɖɞɚɘɔɫ ɝɛɜɌɎɌ ɔ əɌɗɚɒɑə 

ɛəɑɎɘɚɛɑɜɔɞɚəɑɟɘ. ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ 

ɛɜɚɞɑɖɌɗ ɍɑɓ ɚɝɗɚɒəɑəɔɕ. ȹɌ ɚɍɓɚɜəɚɕ ɜɑəɞɏɑ-

əɚɏɜɌɘɘɑ ɗɑɏɖɚɑ ɛɚɗəɚɝɞɨɪ ɜɌɝɛɜɌɎɗɑəɚ ɔ ɛɜɔ 

əɌɗɔɣɔɔ ɛəɑɎɘɚɛɑɜɔɞɚəɑɟɘɌ ɓɌəɔɘɌɑɞ Ɏɑɝɨ 

ɚɍɦɑɘ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ. ȽɗɑɎɌ ɛɚɗɔɘɚɜɠ-

əɧɑ ɚɣɌɏɔ Ɏ ɠɌɓɑ ɟɛɗɚɞəɑəɔɫ (ȼɔɝ. 4). ȭɚɗɨəɌɫ 

ɎɧɛɔɝɌəɌ ɔ ɛɜɚɐɚɗɒɌɗɌ ɡɔɘɔɚɞɑɜɌɛɔɪ ɛɚ ɘɑ-

ɝɞɟ ɒɔɞɑɗɨɝɞɎɌ. Ƀɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌ-

ɢɔɔ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɝɢɔəɞɔɏɜɌɠɔɫ ɗɑɏɖɔɡ ɝ 

ȸȬȬ99mTc. ȽɛɜɌɎɌ ɛɚɝɗɑ ɗɚɍɩɖɞɚɘɔɔ ɘɔɖɜɚ-

ɢɔɜɖɟɗɫɢɔɫ ɝɚɡɜɌəɑəɌ Ɏ ɛɜɑɐɑɗɌɡ 23,9%, Ɏ 

ɚɝɞɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɖɜɚɎɚɞɚɖ ɚɞɝɟɞɝɞɎɟɑɞ ɛɚ ɞɔ-

ɛɟ çɠɟəɖɢɔɚəɌɗɨəɚɕ ɌɘɛɟɞɌɢɔɔè, ɣɞɚ ɝɚɚɞɎɑɞ-

ɝɞɎɟɑɞ ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ ɗɑɣɑəɔɪ. ȽɗɑɎɌ ɘɔɖɜɚ-

ɢɔɜɖɟɗɫɢɔɫ ɗɑɏɖɚɏɚ ɟɝɔɗɑəɌ Ɏ ɚɍɦɑɘɑ ɓɌ ɝɣɑɞ 

ɝɜɑɐəɔɡ ɔ ɍɌɓɌɗɨəɧɡ ɝɑɏɘɑəɞɚɎ ɔ ɝɚɝɞɌɎɔɗɌ 

76,1%, ɞ.ɑ. ɚɞɘɑɣɌɑɞɝɫ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɑ ɖɜɚ-

ɎɚɞɚɖɌ ɓɌ ɝɣɑɞ ɚɛɑɜɔɜɚɎɌəəɚɏɚ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ 

(ȼɔɝ. 5 Ɍ-Ɏ).  

Ȼɜɔ ɖɚəɞɜɚɗɨəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɣɑɜɑɓ ɏɚɐ 

ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɝɚɝɞɚɫəɔɑ ɛɌɢɔɑəɞɖɔ ɟɐɚɎɗɑ-

ɞɎɚɜɔɞɑɗɨəɚɑ, ɒɌɗɚɍ əɑ ɛɜɑɐɦɫɎɗɫɑɞ, ȸȭȾ-. ȹɌ 

ɚɍɓɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɔ ȶȾ ɣɑɜɑɓ ɏɚɐ ɛɚɝɗɑ 

ɚɛɑɜɌɢɔɔ ɛɜɌɎɚɑ ɗɑɏɖɚɑ ɛɚɗəɚɝɞɨɪ ɜɌɝɛɜɌɎɗɑ-

əɚ, Ɏ ɝɞɜɟɖɞɟɜɑ ɝɜɑɐɚɝɞɑəɔɫ ð ɞɌəɞɌɗɚɎɧɑ ɝɖɚɍ-

ɖɔ, ɛɜɔɓəɌɖɚɎ ɜɑɢɔɐɔɎɌ ɛɜɚɢɑɝɝɌ əɑ əɌɍɗɪɐɌ-

ɑɞɝɫ (ȼɔɝ. 6 Ɍ-Ɏ). ȹɌ ɀȮȰ əɑɓəɌɣɔɞɑɗɨəɚɑ ɝəɔ-

ɒɑəɔɑ Ɏɑəɞɔɗɫɢɔɚəəɚɕ ɝɛɚɝɚɍəɚɝɞɔ ɗɑɏɖɔɡ 

(Ȳȱȷ-75,8%, ȺɀȮ 1-72,4%). ȹɌ ɝɢɔəɞɔɏɜɌɘɘɑ ɝ 

ȸȬȬ99mTc  ɣɑɜɑɓ ɏɚɐ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɘɔɖɜɚ-

ɢɔɜɖɟɗɫɢɔɫ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɝəɔɒɑəɌ ɔ ɝɚɝɞɌ-

ɎɔɗɌ 20,1% ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɜɑɐɧɐɟɥɔɘ 23,9%. 

ȽɗɑɎɌ ɛɚ Ɏɝɑɘɟ ɗɑɏɚɣəɚɘɟ ɛɚɗɪ ɖɜɚɎɚɞɚɖ ɟɝɔɗɑə 

ɔ ɝɚɝɞɌɎɔɗ 79,9% (ȼɔɝ. 7Ɍ-Ɏ).   

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɗɚɍɩɖ-

ɞɚɘɔɔ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɔ ȶȾ ɚɝɞɌɎɤɔɑɝɫ ɚɞ-

ɐɑɗɧ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɛɚɗəɚɝɞɨɪ ɜɌɝɛɜɌɎɗɑəɧ, 

ɓɌəɔɘɌɪɞ Ɏɑɝɨ ɚɍɦɑɘ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ, Ɏɔ-

ɓɟɌɗɨəɚ ɜɑɏɔɚəɌɜəɌɫ ɠɟəɖɢɔɫ əɌ Ɏɝɑɘ ɛɜɚɞɫ-

ɒɑəɔɔ ɚɝɞɌɎɌɗɌɝɨ ɍɑɓ ɐɔəɌɘɔɖɔ. ȽɢɔəɞɔɏɜɌ-

ɠɔɣɑɝɖɔɑ ɐɌəəɧɑ ɛɚɖɌɓɌɗɔ, ɣɞɚ Ɏ ɚɝɞɌɎɤɔɡɝɫ 

ɚɞɐɑɗɌɡ ɚɛɑɜɔɜɚɎɌəəɚɏɚ ɗɑɏɖɚɏɚ əɌɍɗɪɐɌɗɌɝɨ 

ɞɑəɐɑəɢɔɫ ɖ ɝəɔɒɑəɔɪ ɜɑɏɔɚəɌɜəɚɕ ɠɟəɖɢɔɔ ɔ 

ɛɑɜɎɚəɌɣɌɗɨəɚ ɝɚɝɞɌɎɔɗɌ 45,4%, ɣɑɜɑɓ 6 ɘɑɝɫ-

ɢɑɎ ð 23,9% ɔ ɣɑɜɑɓ 1 ɏɚɐ ð 20,1%. ɉɞɚ ɚɍɦɫɝəɫ-

ɑɞɝɫ ɞɑɘ, ɣɞɚ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ çɛɑɜɑɜɌɝɞɫɒɑ-

əɔɫè ɛɌɜɑəɡɔɘɧ ɚɝɞɌɎɤɑɕɝɫ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɑɏ-

ɖɚɏɚ ɔ əɌɗɔɣɔɫ Ɏ əɑɕ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ ɝ 

əɌɜɌɝɞɌəɔɑɘ ɛəɑɎɘɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɠɚɖɟɝɚɎ, 

Ɏɝɑ ɩɞɚ ɝɟɥɑɝɞɎɑəəɚ Ɏɗɔɫɑɞ əɌ ɝɚɝɞɚɫəɔɑ ɘɔɖ-

ɜɚɢɔɜɖɟɗɫɢɔɔ ɗɑɏɖɔɡ ɔ ɚɞɜɔɢɌɞɑɗɨəɚ ɚɞɜɌɒɌɑɞ-

ɝɫ əɌ ɐɔəɌɘɔɖɑ ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ.   

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ 2. 

ȻɌɢɔɑəɞɖɌ Ʉ. 40 ɗɑɞ ɛɚɝɞɟɛɔɗɌ Ɏ ɂȹȴȴȾ 

17.02.2011 ɏ. ɝ ɐɔɌɏəɚɓɚɘ: ɠɔɍɜɚɓəɚ-

ɖɌɎɑɜəɚɓəɧɕ ɞɟɍɑɜɖɟɗɑɓ Ɏɑɜɡəɑɕ ɐɚɗɔ ɗɑɎɚɏɚ 

ɗɑɏɖɚɏɚ. ȸȭȾ +, ɏɑɛɌɞɔɞ çȽè. Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ 

ɛɜɑɐɦɫɎɗɫɗɌ ɒɌɗɚɍɧ əɌ ɖɌɤɑɗɨ ɝ ɏəɚɕəɚɕ ɘɚɖ-

ɜɚɞɚɕ, ɚɐɧɤɖɟ ɛɜɔ əɑɓəɌɣɔɞɑɗɨəɚɕ ɠɔɓɔɣɑɝɖɚɕ 

əɌɏɜɟɓɖɑ, ɛɚɞɗɔɎɚɝɞɨ, ɛɗɚɡɚɕ Ɍɛɛɑɞɔɞ. ȽɣɔɞɌɑɞ 

ɍɚɗɨəɚɕ ɝ əɚɫɍɜɫ 2000 ɏ., ɖ ɎɜɌɣɟ ɚɍɜɌɞɔɗɌɝɨ 

ɗɔɤɨ ɣɑɜɑɓ 1,5 ɘɑɝɫɢɌ. Ȼɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ 

ɗɑɏɖɔɡ ɎɧɫɎɗɑə ɔəɠɔɗɨɞɜɌɞɔɎəɧɕ ɞɟɍɑɜɖɟɗɑɓ 

Ɏɑɜɡəɑɕ ɐɚɗɔ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ Ɏ ɠɌɓɑ ɜɌɝɛɌɐɌ ɔ 

ɚɍɝɑɘɑəɑəɔɫ ȸȭȾ+. Ȯ ɞɑɣɑəɔɑ 6 ɘɑɝɫɢɑɎ ɛɚ ɘɑ-

ɝɞɟ ɒɔɞɑɗɨɝɞɎɌ ɛɜɔəɔɘɌɗɌ ɛɜɚɞɔɎɚɞɟɍɑɜɖɟɗɑɓ-

əɧɑ ɛɜɑɛɌɜɌɞɧ ɛɑɜɎɚɏɚ ɜɫɐɌ (ɚɞɘɑɣɌɗɌ ɛɗɚɡɟɪ 

ɛɑɜɑəɚɝɔɘɚɝɞɨ ɜɔɠɌɘɛɔɢɔəɌ ɔ ɩɞɌɘɍɟɞɚɗɌ). 

ȳɌɞɑɘ ɝɌɘɚɝɞɚɫɞɑɗɨəɚ ɛɜɑɜɎɌɗɌ ɗɑɣɑəɔɑ.  ȹɌ 

ɠɚəɑ ɐɗɔɞɑɗɨəɚɏɚ ɔ əɑɝɞɌɍɔɗɨəɚɏɚ ɗɑɣɑəɔɫ 

ɝɠɚɜɘɔɜɚɎɌɗɝɫ ɠɔɍɜɚɓəɚ-ɖɌɎɑɜəɚɓəɧɕ ɞɟɍɑɜ-

ɖɟɗɑɓ Ɏɑɜɡəɑɕ ɐɚɗɔ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ȸȭȾ+. ȭɚɗɨ-

əɌɫ ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəɌ Ɏ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɚɞɐɑ-

ɗɑəɔɑ ɀȯȭȿ ɂȹȴȴȾ, ɏɐɑ ɍɧɗɌ ɜɌɓɎɑɜəɟɞɌ ɛɜɚ-

ɞɔɎɚɞɟɍɑɜɖɟɗɑɓəɌɫ ɞɑɜɌɛɔɫ ɛɚ IV ɜɑɒɔɘɟ Ɏ ɝɚ-

ɣɑɞɌəɔɔ ɝ ɝɔɘɛɞɚɘɌɞɔɣɑɝɖɚɕ ɔ ɏɑɛɌɞɚɞɜɚɛəɚɕ 

ɞɑɜɌɛɔɑɕ. ȹɌ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɗɑɎɚɑ 

ɗɑɏɖɚɑ ɟɘɑəɨɤɑəɚ Ɏ ɚɍɦɑɘɑ, Ɏ Ɏɑɜɡəɑɘ ɗɑɏɚɣəɚɘ 

ɛɚɗɑ ɔ ɛɜɔɖɚɜəɑɎɚɕ ɓɚəɑ ɚɛɜɑɐɑɗɫɪɞɝɫ ɠɔɍ-

ɜɚɓəɧɑ ɖɌɎɑɜəɧ ɝ ɘəɚɒɑɝɞɎɑəəɧɘɔ ɚɣɌɏɌɘɔ 

ɚɍɝɑɘɑəɑəɔɫ. ȽɛɜɌɎɌ ð ɑɐɔəɔɣəɧɑ ɘɑɗɖɔɑ ɚɣɌɏɔ 

(ȼɔɝ. 8 Ɍ, ɍ). ȹɌ ɀȮȰ ð Ȳȱȷ-68%, ȺɀȮ-40,6%. 

ȳəɌɣɔɞɑɗɨəɚɑ ɝəɔɒɑəɔɑ Ɏɑəɞɔɗɫɢɔɚəəɚɕ ɝɛɚ-

ɝɚɍəɚɝɞɔ ɗɑɏɖɔɡ ɛɚ ɝɘɑɤɌəəɚɘɟ ɞɔɛɟ. Ȱɗɫ 

ɟɝɞɌəɚɎɗɑəɔɫ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɔ ɝɞɑɛɑəɔ 

ɌɖɞɔɎəɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɗɑɏɖɔɡ 

ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɜɌɐɔɚəɟɖɗɔɐəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ȹɌ ɝɢɔəɞɔɏɜɌɘɘɑ Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ, ɝ 

ȸȬȬ 99mTc  ɚɞ 02.03.2011ɏ. Ɏ Ɏɑɜɡəɑɕ ɐɚɗɑ ɗɑ-

Ɏɚɏɚ ɗɑɏɖɚɏɚ ɚɞɘɑɣɌɑɞɝɫ ɜɑɓɖɚɑ ɝəɔɒɑəɔɑ ɜɑɏɔ-

ɚəɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɛɚ ɞɔɛɟ çɠɟəɖɢɔɚəɌɗɨəɚɕ 

ɌɘɛɟɞɌɢɔɔè, Ɏ əɔɒɑɗɑɒɌɥɔɡ ɚɞɐɑɗɌɡ ð ɝəɔɒɑ-

əɔɑ ɖɜɚɎɚɞɚɖɌ ɐɔɠɠɟɓəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɔ ɝɚɝɞɌ-

ɎɔɗɌ 21,1%. ȽɛɜɌɎɌ Ɏ Ɏɑɜɡəɑɕ ɐɚɗɑ ɗɑɏɖɚɏɚ ɚɞ-

ɘɑɣɌɑɞɝɫ ɚɏɜɌəɔɣɑəəɚɑ ɝəɔɒɑəɔɑ ɖɜɚɎɚɞɚɖɌ, Ɏ 

ɝɜɑɐəɔɡ ɔ ɍɌɓɌɗɨəɧɡ ɝɑɏɘɑəɞɌɡ, ɘɔɖɜɚɢɔɜɖɟɗɫ-

ɢɔɫ ɟɎɑɗɔɣɑəɌ ɔ ɝɚɝɞɌɎɔɗɌ 78,9% (ȼɔɝ. 9 Ɍ-Ɏ). 

ȻɌɢɔɑəɞɖɑ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɛɑɜɌɢɔɫ 

(28.02.2011 ɏ.) çɎɑɜɡəɫɫ ɗɚɍɩɖɞɚɘɔɫ ɝ ɣɌɝɞɔɣəɚɕ 

ɜɑɓɑɖɢɔɑɕ S6 ɝɗɑɎɌè. ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔ-

ɚɐ ɍɧɗ əɑɚɝɗɚɒəɑəəɧɘ. ȯɔɝɞɚɗɚɏɔɣɑɝɖɔ Ɏ ɟɐɌ-

ɗɑəəɚɘ ɛɜɑɛɌɜɌɞɑ ɚɛɜɑɐɑɗɫɗɌɝɨ ɠɔɍɜɚɓəɌɫ ɖɌ-

ɎɑɜəɌ Ɏ ɠɌɓɑ ɎɧɜɌɒɑəəɚɏɚ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ.  

ȹɌ ȶȾ ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɌɡ ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ 

Ɏɑɜɡəɑɕ  ɐɚɗɔ  ɔ  S6  ɝɗɑɎɌ  ɗɑɏɖɚɑ ɜɌɝɛɜɌɎɗɑəɚ,  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 Ɏ) 

ɿʦʥʘ Ro ʇʨʘʚʦʝ ʣʝʛʢʦʝ ʚ % ɿʦʥʘ Ro ʃʝʚʦʝ ʣʝʛʢʦʝ ʚ % 

I 13,0 II  23,1 

III  9,6 IV  33,1 

V 1,3 VI  19,9 

ʉʫʤʤʘʨʥʦ 23,9 ʉʫʤʤʘʨʥʦ 76,1 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

ȼɔɝ. 5.  ȽɢɔəɞɔɏɜɌɘɘɌ ɝ ȸȬȬ99mTc  (Ɍ, ɍ, Ɏ).   

Ƀɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ, ɝɛɜɌɎɌ Ɏ Ɏɑɜɡəɑɕ ɐɚɗɔ  ɗɑɏɖɚɏɚ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɫ ɝɚɡɜɌəɑəɌ Ɏ ɛɜɑɐɑɗɌɡ 

23,9%, Ɏ ɚɝɞɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɖɜɚɎɚɞɚɖ ɜɑɓɖɚ ɝəɔɒɑə ɛɚ ɞɔɛɟ çɠɟəɖɢɔɚəɌɗɨəɚɕ ɌɘɛɟɞɌɢɔɔè. ȽɗɑɎɌ ɖɜɚɎɚɞɚɖ 

ɟɝɔɗɑə ɛɚ Ɏɝɑɘɟ ɗɑɏɚɣəɚɘɟ ɛɚɗɪ.   

 

Fig . 5.   Scintiscan  with  ȸȬȬ99mTc (a, b, c ).   
 
6 months after surgery. On the right of the upper lobe of the lung microcirculation remains within 23.9%, in the 

remaining segments blood flow is significantly decre ased like in òfunctional amputationó. On the left, blood flow is 

increased across the lung field.  

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 Ɏ) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

ȼɔɝ. 6.  ȺɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ (Ɍ) ɔ ȶȾ (ɍ, Ɏ) ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɣɑɜɑɓ ɚɐɔə ɏɚɐ ɛɚɝɗɑ ɚɛɑ-

ɜɌɢɔɔ.  

ȻɜɌɎɚɑ ɗɑɏɖɚɑ ɛɚɗəɚɝɞɨɪ ɜɌɝɛɜɌɎɗɑəɚ, Ɏ ɝɞɜɟɖɞɟɜɑ ɝɜɑɐɚɝɞɑəɔɫ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɞɌəɞɌɗɚɎɧɑ ɝɖɚɍɖɔ (ɝɞɜɑɗ-

ɖɔ), ɛɜɔɓəɌɖɚɎ ɜɑɢɔɐɔɎɌ Ɏ ɗɑɏɖɔɡ ɝ ɚɍɑɔɡ ɝɞɚɜɚə əɑ ɚɞɘɑɣɑəɚ. 

 

Fig. 6.   Plain chest X -ray ( Ɍ) and CT scans (b, c), one year after surgery.  
The right lung is completely stretched, t he tantalum staples are visible in the mediastinum structure  (arrows ), no 

signs of relapse are seen in the both sides of the lungs.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 7 (1):56-68       DOI:10.21569/2222-7415-2017-7-1-56-68              ʉʪʨʘʥʠʮʘ  64 
 

 

ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 Ɏ) 

ɿʦʥʘ Ro ʇʨʘʚʦʝ ʣʝʛʢʦʝ ʚ % ɿʦʥʘ Ro ʃʝʚʦʝ ʣʝʛʢʦʝ ʚ % 

I 8,6 II  20,2 

III  10,3 IV 34,2 

V 1,2 VI  25,5 

ʉʫʤʤʘʨʥʦ 20,1 ʉʫʤʤʘʨʥʦ 79,9 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

ȼɔɝ. 7.   ȽɢɔəɞɔɏɜɌɘɘɌ ɝ ȸȬȬ99mTc ɣɑɜɑɓ ɚɐɔə ɏɚɐ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ (Ɍ, ɍ, Ɏ).  
ȸɔɖɜɚɢɔɜɖɟɗɫɢɔɫ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɝəɔɓɔɗɌɝɨ ɔ ɝɚɝɞɌɎɔɗɌ 20,1%. ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɜɑɐɧɐɟɥɔɘ 23,9%.  ȽɗɑɎɌ 

ɖɜɚɎɚɞɚɖ ɟɝɔɗɑə ɛɚ Ɏɝɑɘɟ ɗɑɏɚɣəɚɘɟ ɛɚɗɪ.  

 

Fig. 7.    Scintiscan  with  ȸȬȬ99mTc, one  year  after  surgery  (a, b, c ).  
Microcirculation of the right lung is decreased to 20.1% vs. the previous value of 23.9%. On the left, blood flow is 

increased across the lung fie ld.  

 

ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 Ɏ) 

ȼɔɝ. 8.   ȶȾ, ɌɖɝɔɌɗɨəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ (Ɍ, ɍ).  

Ȯ Ɏɑɜɡəɑɕ ɐɚɗɑ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɝɌəɔɜɚɎɌəəɌɫ ɠɔɍɜɚɓəɌɫ ɖɌɎɑɜəɌ ɝ Ɍɢɔəɚɓəɧɘɔ ɗɚɍɟɗɫɜəɧɘɔ 

ɚɣɌɏɌɘɔ (ɝɞɜɑɗɖɔ). ȽɛɜɌɎɌ ɛɚɗɔɘɚɜɠəɧɑ ɚɣɌɏɔ Ɏ ɠɌɓɑ ɟɛɗɚɞəɑəɔɫ. 

 

Fig. 8.    Axial  CT slices  (a, b). 

 

A fibrotic cavity with acinar lobular foci is visible in the upper lobe of the left lung  (arrows ). On the right, polymo r-

phic foci in the consolidation phase.  
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ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 Ɏ) 

ɿʦʥʘ Ro ʇʨʘʚʦʝ ʣʝʛʢʦʝ ʚ % ɿʦʥʘ Ro ʃʝʚʦʝ ʣʝʛʢʦʝ ʚ % 

I 15,1 II                      3,2 

III  37,4 IV  10,3 

V 26,4 VI  7,6 

ʉʫʤʤʘʨʥʦ 78,9 ʉʫʤʤʘʨʥʦ 21,1 

ȼɔɝ. 9 Ɏ (Fig. 9 ɝ) 

ȼɔɝ. 9.  ȽɢɔəɞɔɏɜɌɘɘɌ ɝ ȸȬȬ99mTc (Ɍ, ɍ, Ɏ).    

 

Ȯ Ɏɑɜɡəɑɕ 2/3 ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɜɑɓɖɚɑ ð ɝəɔɒɑəɔɑ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ, Ɏ əɔɒɑɗɑɒɌɥɔɡ ɚɞɐɑɗɌɡ ɖɜɚɎɚɞɚɖ ɐɔɠ-

ɠɟɓəɚ ɝəɔɒɑə ɔ ɝɚɝɞɌɎɔɗ 21,1%. ȽɛɜɌɎɌ Ɏ Ɏɑɜɡəɑɕ ɐɚɗɑ ɗɑɏɖɚɏɚ ð ɚɏɜɌəɔɣɑəəɚɑ ɝəɔɒɑəɔɑ ɖɜɚɎɚɞɚɖɌ, Ɏ 

ɝɜɑɐəɔɡ ɔ ɍɌɓɌɗɨəɧɡ ɚɞɐɑɗɌɡ  ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɫ ɟɎɑɗɔɣɑəɌ ɔ ɝɚɝɞɌɎɔɗɌ 78,9%. 

 

Fig. 9.   Scintiscan with ȸȬȬ99mTc (a, b, c) . 
   

In the upper 2/3 of the left lung microcirculation is significantly decreased, in the lower segments of the lung 

blood flow is diffusely decreased to 15.6%. On the right of the upper lobe of the lung there is limited decrease of 

blood flow, in the medial and basal segments microcirculation is increased to 84,4%.  

 

ȼɔɝ. 10 Ɍ (Fig. 10 Ɍ) 

 

ȼɔɝ. 10 ɍ (Fig. 10 Ɏ) 

ȼɔɝ. 10.    ȸȽȶȾ, ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ (Ɍ, ɍ). 

Ȼɚɝɗɑ ɜɑɓɑɖɢɔɔ Ɏɑɜɡəɑɕ ɐɚɗɔ ɔ S6 ɝɗɑɎɌ - ɗɑɏɖɚɑ ɟɘɑəɨɤɑəɚ Ɏ ɚɍɦɑɘɑ, Ɏ ɛɜɔɖɚɜəɑɎɚɕ ɓɚəɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ 

ɞɌəɞɌɗɚɎɧɑ ɝɖɚɍɖɔ (ɝɞɜɑɗɖɔ). ȽɛɜɌɎɌ ð ɍɑɓ Ɏɔɐɔɘɚɕ ɛɌɞɚɗɚɏɔɔ.   

 

Fig. 10.   Axial  CT slices  (a, b).  
After resection of the upper lobe and S6 on the left. The lung volume is decreased, the tantalum staples are vis i-

ble in the pre -root re gion  (arrows) . On the right, no visible pathology.  
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ɟɘɑəɨɤɑəɚ Ɏ ɚɍɦɑɘɑ, Ɏ ɛɜɔɖɚɜəɑɎɚɕ ɓɚəɑ Ɏɔɓɟ-

Ɍɗɔɓɔɜɟɪɞɝɫ   ɞɌəɞɌɗɚɎɧɑ   ɝɖɚɍɖɔ,   ɛɜɔɓəɌɖɚɎ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ əɑ 

ɚɞɘɑɣɌɗɚɝɨ. ȽɛɜɌɎɌ ð ɍɑɓ Ɏɔɐɔɘɚɕ ɛɌɞɚɗɚɏɔɔ.  

(ȼɔɝ. 10 Ɍ, ɍ). Ƀɑɜɑɓ ɘɑɝɫɢ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ əɌ 

ɝɢɔəɞɔɏɜɌɘɘɑ ɝ ȸȬȬ99mTc; ɝɗɑɎɌ Ɏ ɚɝɞɌɎɤɑɕɝɫ 

əɔɒəɑɕ ɐɚɗɑ ɗɑɏɖɚɏɚ ɖɜɚɎɚɞɚɖ ɜɑɓɖɚ ɝəɔɒɑə ɔ 

ɝɚɝɞɌɎɔɗ 15,6%, ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɜɚɞɌɢɔɫ ɗɑɏ-

ɖɚɏɚ Ɏ ɎɑɜɡəɑɘɑɐɔɌɗɨəɟɪ ɓɚəɟ. ȽɛɜɌɎɌ ɖɜɚɎɚ-

ɞɚɖ ɟɝɔɗɑə ɓɌ ɝɣɑɞ ɍɌɓɌɗɨəɧɡ ɝɑɏɘɑəɞɚɎ. (ȼɔɝ. 

11 Ɍ-Ɏ). ȿɣɔɞɧɎɌɫ əɌɗɔɣɔɑ ɚɣɌɏɚɎɚɕ ɐɔɝɝɑɘɔ-

əɌɢɔɔ Ɏ ɚɝɞɌɎɤɔɡɝɫ ɚɞɐɑɗɌɡ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɐɗɫ 

ɛɜɚɠɔɗɌɖɞɔɖɔ çɛɑɜɑɜɌɝɞɫɒɑəɔɫè ɘɌɗɚɏɚ ɚɍɦɑɘɌ  

 

ȼɔɝ. 11 Ɍ (Fig. 11 Ɍ) 

 

ȼɔɝ. 11 ɍ (Fig. 11 Ɏ) 

ɿʦʥʘ Ro ʇʨʘʚʦʝ ʣʝʛʢʦʝ ʚ % ɿʦʥʘ Ro ʃʝʚʦʝ ʣʝʛʢʦʝ ʚ % 

I 18,1 II  0
5 

III  41,6 IV 7,2 

V 24,7 VI  7,9 

ʉʫʤʤʘʨʥʦ 84,4 ʉʫʤʤʘʨʥʦ 15,6 

ȼɔɝ. 11 Ɏ (Fig. 11 ɝ) 

ȼɔɝ. 11.   ȽɢɔəɞɔɏɜɌɘɘɌ ɝ ȸȬȬ99mTc (Ɍ, ɍ, Ɏ). 

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ Ɏɑɜɡəɑɕ ɐɚɗɔ ɔ S6 ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ, ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɫ Ɏ ɚɝɞɌɎɤɔɡɝɫ ɚɞɐɑɗɌɡ ɝɚɝɞɌ-

ɎɔɗɌ 15,6%. ȽɛɜɌɎɌ - ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɑ ɖɜɚɎɚɞɚɖɌ ɓɌ ɝɣɑɞ ɍɌɓɌɗɨəɧɡ ɝɑɏɘɑəɞɚɎ. 

 

Fig. 11.    Scintiscan  with  ȸȬȬ99mTc (a, b , c ).  
After resection of the upper lobe and S6 of the left lung. Microcirculation in the r emaining segments is 19.1%. On 

the right, redistribution of blood flow involving the basal segments.  

 

 

ȼɔɝ. 12.    ȺɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɜɑɓɑɖɢɔɔ ɔ 3-ɡ 

ɜɑɍɑɜəɚɕ ɞɚɜɌɖɚɛɗɌɝɞɔɖɔ ɝɗɑɎɌ - ɏɑɘɚɞɚɜɌɖɝ ɟɘɑəɨ-

ɤɑə Ɏ ɚɍɦɑɘɑ, əɑɜɌɎəɚɘɑɜəɚɑ ɟɛɗɚɞəɑəɔɑ ɗɔɝɞɖɚɎ 

ɛɗɑɎɜɧ. Ȯ ɎɑɜɡəɑɘɑɐɔɌɗɨəɚɕ ɓɚəɑ ɔ ɛɜɔɖɚɜəɑɎɚɘ 

ɚɞɐɑɗɑ ɗɑɏɖɚɏɚ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɞɌəɞɌɗɚɎɧɑ ɝɖɚɍɖɔ. 

ȽɛɜɌɎɌ ɍɑɓ Ɏɔɐɔɘɚɕ ɛɌɞɚɗɚɏɔɔ. 

Fig. 12.    Plain chest  X-ray  scan . 

After combined resection and thoracoplasty of three ribs 

on the left. Hemathorax volume is decreased, u neven 

consolidation of pleural layers. The tantalum staples are 

visible in the upper medial zone and the pre -root region 

of the lung. On the right, no visible pathology.  
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ɚɝɞɌɎɤɑɕɝɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ, ɜɑɤɑəɚ  Ɏɧɛɚɗəɔɞɨ  

ɚɛɑɜɌɢɔɪ çȮȬȾȽ ɚɞɝɜɚɣɑəəɟɪ 3-ɡ ɜɑɍɑɜəɟɪ 

ɩɖɝɞɜɌɛɗɑɎɜɌɗɨəɟɪ ɞɚɜɌɖɚɛɗɌɝɞɔɖɟ ɝɗɑɎɌè 

ȹɌ    ɚɍɓɚɜəɚɕ    ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɚɞ  

09.04.2012 ɏ. ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɚɍɤɔɜəɚɕ ɖɚɘ-

ɍɔəɔɜɚɎɌəəɚɕ ɜɑɓɑɖɢɔɔ, ɚɛɑɜɔɜɚɎɌəəɚɑ ɗɑɏɖɚɑ 

ɜɌɝɛɜɌɎɗɑəɚ, ɓɌəɔɘɌɑɞ Ɏɑɝɨ ɚɍɦɑɘ ɛɗɑɎɜɌɗɨəɚɕ 

ɛɚɗɚɝɞɔ, ɚɞɘɑɣɌɑɞɝɫ əɑɜɌɎəɚɘɑɜəɚɑ ɟɛɗɚɞəɑəɔɑ 

ɗɔɝɞɖɚɎ ɛɗɑɎɜɧ. Ȯ ɛɜɔɖɚɜəɑɎɚɘ ɚɞɐɑɗɑ ɔ Ɏɑɜɡ-

əɑɘɑɐɔɌɗɨəɚɕ ɓɚəɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɞɌəɞɌɗɚ-

Ɏɧɑ ɝɖɚɍɖɔ. ȽɛɜɌɎɌ ɍɑɓ Ɏɔɐɔɘɚɕ ɛɌɞɚɗɚɏɔɔ 

(ȼɔɝ. 12). 

Ȼɜɔ ɖɚəɞɜɚɗɨəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɣɑɜɑɓ 10 

ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɍɤɔɜəɚɕ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɜɑ-

ɓɑɖɢɔɔ ɝɚɝɞɚɫəɔɑ ɍɚɗɨəɚɕ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ, 

ɚɍɚɝɞɜɑəɔɕ əɑ ɍɧɗɚ, ɛɜɚɎɑɐɑəɌ ɝɢɔəɞɔɏɜɌɠɔɫ 

ɗɑɏɖɔɡ ɝ ȸȬȬ99mTc, ɖɚɞɚɜɌɫ ɟɝɞɌəɚɎɔɗɌ, ɣɞɚ  

ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɫ Ɏ ɗɑɎɚɘ ɗɑɏɖɚɘ ɟɗɟɣɤɔɗɌɝɨ ɔ 

ɝɚɝɞɌɎɔɗɌ 19,1% ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɜɑɐɧɐɟɥɔɘ 

ɔɝɝɗɑɐɚɎɌəɔɑɘ ð 15,6%. ȽɛɜɌɎɌ ð ɟɝɔɗɑəɔɑ 

ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɛɚ Ɏɝɑɘɟ ɗɑɏɚɣəɚɘɟ ɛɚɗɪ ɔ 

ɝɚɝɞɌɎɔɗɚ 80,9% (ȼɔɝ. 13 Ɍ-Ɏ). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ ɐɑ-

ɘɚəɝɞɜɔɜɟɑɞ, ɣɞɚ ɛɚɝɗɑ 1-ɏɚ ɩɞɌɛɌ ɚɛɑɜɌɢɔɔ 

ɛɌɜɑəɡɔɘɌ ɚɝɞɌɎɤɑɏɚɝɫ ɗɑɏɖɚɏɚ ɜɌɝɛɜɌɎɗɑəɌ, 

ɗɑɏɚɣəɧɕ ɜɔɝɟəɚɖ ɚɍɑɐəɑə, ɛɜɔ əɌɗɔɣɔɔ ɚɣɌɏɚ-

Ɏɚɕ ɐɔɝɝɑɘɔəɌɢɔɔ ɠɟəɖɢɔɫ ɚɛɑɜɔɜɚɎɌəəɚɏɚ 

ɗɑɏɖɚɏɚ ɍɧɗɌ ɜɑɓɖɚ ɝəɔɒɑəɌ ɔ ɝɚɝɞɌɎɔɗɌ 15,6%. 

Ȼɚɝɗɑ 2-ɏɚ ɩɞɌɛɌ ɚɛɑɜɌɢɔɔ ɝ ɛɜɔɘɑəɑəɔɑɘ 3-ɡ 

ɜɑɍɑɜəɚɕ ɞɚɜɌɖɚɛɗɌɝɞɔɖɔ Ɏ ɚɛɑɜɔɜɚɎɌəəɚɘ 

ɗɑɏɖɚɘ əɌɍɗɪɐɌɗɚɝɨ ɓɌɘɑɞəɚɑ ɟɝɔɗɑəɔɑ ɜɑɏɔɚ-

əɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɔ ɠɟəɖɢɔɫ Ɏ əɑɘ ɝɚɝɞɌɎɔɗɌ 

19,1%, ɣɞɚ ɛɚɗɚɒɔɞɑɗɨəɚ ɚɞɜɌɒɌɗɚɝɨ əɌ ɐɔəɌ-

ɘɔɖɟ ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ.   

ȳɌɖɗɪɣɑəɔɑ. 

ȿ ɍɚɗɨəɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɘ ɞɟɍɑɜɖɟɗɑɓɚɘ 

ɗɑɏɖɔɡ, əɑɓɌɎɔɝɔɘɚ ɚɞ ɎɔɐɌ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑ-

ɣɑəɔɫ, Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ 

(ɣɑɜɑɓ 2-3 ɘɑɝɫɢɌ) ɜɑɐɟɖɢɔɫ ɖɌɛɔɗɗɫɜəɚɏɚ ɜɟɝɗɌ 

ɚɝɞɌɑɞɝɫ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɑəəɚɕ. Ȯɚ Ɏɜɑɘɫ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ, ɖɌɖ ɛɜɌɎɔɗɚ, çɞɜɌɎɘɔɜɟ-

ɑɞɝɫè ɛɌɜɑəɡɔɘɌ ɗɑɏɖɚɏɚ, ɚɝɞɌɪɞɝɫ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ, əɌɍɗɪɐɌɪɞɝɫ ɛɗɑɎɜɌɗɨəɧɑ 

əɌɝɗɚɑəɔɫ ɔ ɜɌɐɔɚəɟɖɗɔɐəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɚɝɞɌ-

ɪɞɝɫ əɔɓɖɔɘɔ. 

Ȼɜɔ ɗɚɍɩɖɞɚɘɔɫɡ Ɏ ɜɌəəɔɑ ɔ ɚɞɐɌɗɑəəɧɑ 

ɝɜɚɖɔ əɌɍɗɪɐɑəɔɫ ɟ ɩɞɚɕ ɏɜɟɛɛɧ ɍɚɗɨəɧɡ ɖɚɜ-

ɜɑɖɢɔɫ ɏɑɘɔɞɚɜɌɖɝɌ əɑ ɛɜɚɎɚɐɔɗɌɝɨ ɎɎɔɐɟ ɞɚɏɚ, 

 

ȼɔɝ. 13 Ɍ (Fig. 13 Ɍ) 

 

ȼɔɝ. 13 ɍ (Fig. 13 Ɏ) 

ʥʘ Ro ʇʨʘʚʦʝ ʣʝʛʢʦʝ ʚ % ɿʦʥʘ Ro ʃʝʚʦʝ ʣʝʛʢʦʝ ʚ % 

I 18,0 II  1,4 

III  24,2 IV 8,8 

V 38,7 VI  8,9 

ʉʫʤʤʘʨʥʦ 80,9 ʉʫʤʤʘʨʥʦ 19,1 

ȼɔɝ. 13 Ɏ (Fig. 13 ɝ) 

ȼɔɝ. 13.   ȽɢɔəɞɔɏɜɌɘɘɌ ɝ ȸȬȬ99mTc (Ɍ,ɍ.Ɏ). 

 

Ƀɑɜɑɓ ɏɚɐ,  ɛɚɝɗɑ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɜɑɓɑɖɢɔɔ ɔ 3-ɡ ɜɑɍɑɜəɚɕ ɞɚɜɌɖɚɛɗɌɝɞɔɖɔ ɝɗɑɎɌ - ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɫ əɑ-

ɝɖɚɗɨɖɚ ɟɎɑɗɔɣɔɗɌɝɨ ɔ ɝɚɝɞɌɎɔɗɌ 19,1%. ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɜɑɐɧɐɟɥɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ - 15,6%. ȽɛɜɌɎɌ - ɟɝɔɗɑ-

əɔɑ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɛɚ Ɏɝɑɘɟ ɗɑɏɚɣəɚɘɟ ɛɚɗɪ. 

 

Fig. 13.    Scintiscan  with  ȸȬȬ99mTc (a, b, c ). 
   

One year after combined resection and thoracoplasty of three ribs on the left. Microci rculation is increased to 21.1% 

vs. the previous value of 19.1%. On the right, microcirculation is increased across the lung field.  
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ɣɞɚ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɔ ȶȾ ɜɑɓɑɢɔɜɚɎɌəəɚɑ 

ɗɑɏɖɚɑ ɍɧɗɚ ɜɌɝɛɜɌɎɗɑəɚ, ɚɝɞɌɞɚɣəɚɕ ɛɚɗɚɝɞɔ 

əɑ ɚɞɘɑɣɌɗɚɝɨ, ɖɜɚɎɚɞɑɣɑəɔɕ əɑ əɌɍɗɪɐɌɗɚɝɨ, 

ɚɐəɌɖɚ, ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɑ ɐɌəəɧɑ ɛɚɖɌɓɌɗɔ, 

ɣɞɚ ɠɟəɖɢɔɫ ɚɛɑɜɔɜɚɎɌəəɚɏɚ ɗɑɏɖɚɏɚ ɍɧɗɌ ɓəɌ-

ɣɔɞɑɗɨəɚ ɝəɔɒɑəəɚɕ. 

Ȼɜɔ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɜɑɓɑɖɢɔɔ ɗɑɏɖɔɡ Ɏ 

ɚɞɐɌɗɑəəɧɑ ɝɜɚɖɔ əɌɍɗɪɐɑəɔɫ (6 ɘɑɝ, ɣɑɜɑɓ ɏɚɐ) 

ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɚɕ  ɖɚɜ-

ɜɑɖɢɔɔ  ɚɍɦɑɘɌ ɏɑɘɔɞɚɜɌɖɝɌ ɝ ɔəɞɜɌɛɗɑɎɜɌɗɨ-

əɚɕ ɔɗɔ ɩɖɝɞɜɌɛɗɑɎɜɌɗɨəɚɕ ɞɚɜɌɖɚɛɗɌɝɞɔɖɚɕ, 

əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɔ ȶȾ əɌɍɗɪɐɌɗɚɝɨ ɝɚɡɜɌəɑ-

əɔɑ ɔ ɐɌɒɑ ɟɝɔɗɑəɔɑ ɜɑɏɔɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ 

ɚɝɞɌɎɤɔɡɝɫ ɚɞɐɑɗɌɡ ɗɑɏɖɚɏɚ, ɣɞɚ ɚɍɦɑɖɞɔɎəɚ 

ɛɚɐɞɎɑɜɒɐɌɗɚɝɨ əɌ ɝɢɔəɞɔɏɜɌɘɘɌɡ. 

Ȼɚɝɗɑ ɟɐɌɗɑəɔɫ ɚɝəɚɎəɚɏɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɚɣɌɏɌ, ɖɌɖ ɛɜɌɎɔɗɚ, Ɏ ɖɚəɞɜɗɌɞɑɜɌɗɨəɚɘ ɗɑɏ-

ɖɚɘ əɌ ɝɢɔəɞɔɏɜɌɘɘɑ əɌɍɗɪɐɌɑɞɝɫ ɖɚɘɛɑəɝɌ-

ɞɚɜəɚɑ ɟɝɔɗɑəɔɑ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ, ɞ.ɑ. ɛɑɜɑ-

ɜɌɝɛɜɑɐɑɗɑəɔɑ ɜɑɏɔɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ, Ɏ ɞɚ 

Ɏɜɑɘɫ ɖɌɖ ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɔ ȶȾ 

ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏ ɠɟəɖɢɔɚəɌɗɨəɚɘ ɚɞəɚɤɑəɔɔ, 

ɚɝɞɌɪɞɝɫ ɔəɚɏɐɌ əɑɐɚɝɞɌɞɚɣəɚ ɔəɠɚɜɘɌɞɔɎəɧ-

ɘɔ. Ȯ ɩɞɚɕ ɝɎɫɓɔ ɜɌɐɔɚəɟɖɗɔɐɧ ɚɍɦɑɖɞɔɎəɚ ɐɚ-

ɛɚɗəɫɪɞ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɔ ȶȾ ɐɌəəɧɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɌɐɔɚəɟɖɗɔɐəɧɕ ɘɑɞɚɐ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɓɎɚɗɫɑɞ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ 

ɟɝɞɌəɚɎɔɞɨ ɠɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɚɛɑɜɔ-

ɜɚɎɌəəɚɏɚ ɗɑɏɖɚɏɚ, ɚɢɑəɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɑ-

ɣɑɍəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ, ɐɌɞɨ ɡɌɜɌɖɞɑɜɔɝɞɔɖɟ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɔ ɝɞɑɛɑəɔ ɌɖɞɔɎəɚɝɞɔ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɟ ɍɚɗɨəɧɡ ɐɑɝɞɜɟɖɞɔɎ-

əɧɘ ɞɟɍɑɜɖɟɗɑɓɚɘ ɔ ɤɔɜɚɖɚ ɜɑɖɚɘɑəɐɚɎɌɞɨ  

ɐɌəəɧɕ ɘɑɞɚɐ Ɏ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɗɔəɔɖɑ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ,  ɚ ɖɚɞɚɜɧɡ  əɑɚɍɡɚ-

ɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ ɞɜɑɡɘɑɜəɧɡ 

ɜɑɖɚəɝɞɜɟɖɢɔɕ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ ɛɜɔ ɛɜɚɞɚɖɚɎɚɕ ɌɐɑəɚɖɌɜɢɔəɚɘɑ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȼɑɞɜɚɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɕ 30 ɛɌɢɔɑəɞɚɎ 

ɝ ɛɜɚɞɚɖɚɎɚɕ ɌɐɑəɚɖɌɜɢɔəɚɘɚɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. Ȯ ɛɑɜɎɚɕ ɏɜɟɛɛɑ 15 ɛɌɢɔɑəɞɌɘ 

Ɏɧɛɚɗəɔɗɔ ȰȻɉ (ɐɟɚɐɑəɚɛɌəɖɜɑɌɞɩɖɞɚɘɔɫ), Ɏɚ Ɏɞɚɜɚɕ (ɚɝɞɌɗɨəɧɑ 15 ɛɌɢɔɑəɞɚɎ) ð ɛɌə-

ɖɜɑɌɞɚɐɟɚɐɑəɌɗɨəɟɪ ɜɑɓɑɖɢɔɪ. ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚ-

ɏɜɌɠɌɡ Philips Brillianɝɑ CT 64 ɔ Brillianɝɑ iCT 256 ɝ ɛɜɔɘɑəɑəɔɑɘ ɎəɟɞɜɔɎɑəəɚɏɚ ɍɚ-

ɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ. ȻɚɝɞɛɜɚɢɑɝɝɚɜəɌɫ ɚɍɜɌɍɚɞɖɌ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ əɌ ɜɌɍɚ-

ɣɑɕ ɝɞɌəɢɔɔ Brilliance Workspace Portal ɝ ɛɚɘɚɥɨɪ ɝɞɌəɐɌɜɞəɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɛɌɖɑɞɌ 

"CT Viewer" ɝ ɛɚɗɟɣɑəɔɑɘ ɞɜɑɡɘɑɜəɧɡ ɘɚɐɑɗɑɕ əɌ ɚɝəɚɎɑ ɝɗɔɫəɔɫ əɑɝɖɚɗɨɖɔɡ ɠɌɓ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ. ȷɚɖɌɗɔɓɌɢɔɫ ɛɜɚɞɚɖɚɎɚɕ ɌɐɑəɚɖɌɜɢɔəɚɘɧ ɍɧɗɌ ɚɢɑəɑəɌ ɐɎɟɘɫ ɜɑəɞɏɑəɚ-

ɗɚɏɌɘɔ. ȾɌɖɒɑ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɍɌɗɨəɚɕ ɤɖɌɗɚɕ ɚɢɑəɑəɌ ɓəɌɣɔɘɚɝɞɨ ɞɜɑɡɘɑɜəɧɡ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɕ ɔ ɐɎɟɡɘɑɜəɧɡ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɗɚɖɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɔ ɔ 

ɚɢɑəɖɑ ɝɚɝɟɐɔɝɞɚɕ ɔəɎɌɓɔɔ. 

ȼɑɓɟɗɨɞɌɞɧ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨɪ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɗɚ-

ɖɌɗɔɓɌɢɔɔ ɌɐɑəɚɖɌɜɢɔəɚɘɧ ȻȲ Ɏ 1 ɏɜɟɛɛɑ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɞɜɑɡɘɑɜəɧɡ ɘɚɐɑɗɑɕ 

ɟɎɑɗɔɣɔɗɔɝɨ ɐɚ 94%, 50%, 80%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɍɌɗɨəɚɕ ɤɖɌɗɚɕ ɔə-

ɠɚɜɘɌɞɔɎəɚɝɞɨ ɞɜɑɡɘɑɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ Ɏ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɔ ɔ ɚɛɜɑɐɑɗɑəɔɔ ɗɚ-

ɖɌɗɔɓɌɢɔɔ ɍɧɗɌ Ɏɧɤɑ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɐɎɟɡɘɑɜəɧɡ ɔɓɚɍɜɌɒɑəɔɕ. ȰɌəəɧɑ ɚɍ ɔəɎɌɓɔɔ 

ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ ɍɧɗɔ ɡɚɜɚɤɚ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɜɌɎəɚɕ ɝɞɑɛɑəɔ ɐɗɫ ɞɜɑɡɘɑɜəɚɕ ɔ 

ɐɎɟɡɘɑɜəɚɕ ɛɚɝɞɚɍɜɌɍɚɞɖɔ. 

ȮɧɎɚɐɧ. ȻɚɝɞɚɍɜɌɍɚɞɖɌ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ ɝ ɛɚɗɟɣɑəɔɑɘ ɞɜɑɡɘɑɜəɧɡ ɘɚɐɑɗɑɕ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɟɗɟɣɤɌɑɞ ɛɜɑɐɚɛɑɜɌɢɔɚəəɟɪ ɚɢɑəɖɟ ɜɑɓɑɖɞɌɍɑɗɨəɚɝɞɔ, ɛɚɓɎɚ-

ɗɫɑɞ ɞɚɣəɑɑ ɚɛɜɑɐɑɗɫɞɨ ɗɚɖɌɗɔɓɌɢɔɪ ɚɛɟɡɚɗɔ. ȽɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɛɜɚɏɜɌɘɘ ɞɜɑɡɘɑɜ-

əɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ ɐɚɗɒəɚ ɍɧɞɨ əɌɛɜɌɎɗɑəɚ Ɏ ɝɞɚɜɚəɟ ɌɎɞɚɘɌɞɔɓɌɢɔɔ ɐɗɫ Ɏəɑɐɜɑəɔɫ 

Ɏ ɑɒɑɐəɑɎəɟɪ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ. 
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DIAGNOSTIC VALUE OF THREE-DIMENSIONAL RECONSTRUCTIONS OF  

CT IMAGES IN PATIENTS WITH DUCTAL PANCREAS ADENOCARCINOMA  

 

Karmaz anovsky G.G., Nerestyuk Ya.I., Kriger A.G., Khayrieva A.V.  
 

urpose. To evaluate the diagnostic signifi cance of three -dimensional reconstru c-

tions of the computed tomographic (CT) images in ductal adenocarcin oma of the 

pancreas.   

Materials and methods. Thirty patients with hystologically approved pancreatic 

adenocarcinomas were retrospectively examined. Half  patients underwent TP (total 

pancreatectomy) (group 1), the other half underwent pancreatoduodenectomy (group 2). All 

patients underwent 256 -MDCT scan examination (Brilliance iCT, Phillips) with standard 

volume of contrast media, post -processing was perfo rmed on Brilliance Workspace Portal. In 

all cases we created 3d -models and calculated volumes of pancreas, tumor, arteries and 

veins with the assessment at VR (color), MIP, SSD. Localization of ductal adenoca rcinoma 

was evaluated by two radiologists. To ev aluate the significance of three -dimensional and 

two -dimensional reconstruction of CT images a ccording to a rating scale.   

Results. The sensitivity, specificity and accuracy in localization determining of ad e-

nocarcinoma of the pancreas in group 1 for three -dimensional models has i ncreased to 94%, 

50%, 80% respectively. In accordance with the point scale inform ative three -dimensional 

reconstructions in visualization of the tumor and determine the localization was higher. The 

data on invasion of the vascular wall were well repr esented in equal measure for three -

dimensional and two -dimensional postprocessing.  

Conclusion. Post-processing of CT images with reconstruction of three -dimensional 

models of the pancreas improves preoperative assessment of resectability , enables the pr e-

cise localization of the tumor. Improved three -dimensional mode ling software must be sent 

in the direction of automatization for introduction in daily clinical practice.  

 

Keywords: MDCT, postprosessing technique, 3D rendering of pancreas, ductal ad e-

nocarcinoma, localization of tumors.  
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ɜɚɞɚɖɚɎɌɫ ɌɐɑəɚɖɌɜɢɔəɚɘɌ ɫɎɗɫɑɞɝɫ 

əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ɛɑɜɎɔɣ-

əɧɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ ɛɚɐɒɑɗɟɐɚɣ-

əɚɕ ɒɑɗɑɓɧ ɔ ɝɚɝɞɌɎɗɫɑɞ 80% ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

ɚɛɟɡɚɗɑɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ [1, 2]. ȰɌəəɧɕ 

ɞɔɛ ɚɛɟɡɚɗɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɓɌəɔɘɌɑɞ 

ɣɑɞɎɑɜɞɚɑ ɘɑɝɞɚ Ɏ ɝɞɜɟɖɞɟɜɑ ɛɜɔɣɔə ɝɘɑɜɞɔ ɚɞ 

ɜɌɖɌ Ɏɚ Ɏɝɑɘ ɘɔɜɑ. Ⱥɛɟɡɚɗɨ ɚɍɗɌɐɌɑɞ ɌɏɜɑɝɝɔɎ-

əɧɘ ɜɚɝɞɚɘ, ɎɧɫɎɗɫɑɞɝɫ əɌ ɐɌɗɑɖɚ ɓɌɤɑɐɤɔɡ 

ɝɞɌɐɔɫɡ, Ɍ ɛɫɞɔɗɑɞəɫɫ ɎɧɒɔɎɌɑɘɚɝɞɨ ɝɚɝɞɌɎɗɫ-

ɑɞ Ɏɝɑɏɚ 5%. ȬɐɦɪɎɌəɞəɌɫ ɡɔɘɔɚɞɑɜɌɛɔɫ ɫɎɗɫ-

ɑɞɝɫ ɑɐɔəɝɞɎɑəəɧɘ ɝɛɚɝɚɍɚɘ, ɛɚɓɎɚɗɫɪɥɔɘ 

ɟɎɑɗɔɣɔɞɨ ɎɧɒɔɎɌɑɘɚɝɞɨ ɛɌɢɔɑəɞɚɎ ɝ R0 ɜɑ-

ɓɑɖɢɔɑɕ [3, 4].  

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɫɎɗɫɑɞɝɫ 

ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɛɜɑɐɚɛɑɜɌɢɔ-

ɚəəɚɘ ɝɞɌɐɔɜɚɎɌəɔɔ ɜɌɖɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑ-

ɗɑɓɧ [4-7]. Ȼɚ ɘɑɜɑ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɖɚɘɛɨ-

ɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɚɎ (ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘ-

ɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ) ɔ ɛɚɗɟɣɑəɔɫ  ɔɓɚɞɜɚɛ-

əɧɡ Ɏɚɖɝɑɗɑɕ, ɝɞɌɗɌ ɐɚɝɞɟɛəɌ ɍɚɗɑɑ ɝɚɎɑɜɤɑə-

əɌɫ ɛɚɝɞɛɜɚɢɑɝɝɚɜəɌɫ ɚɍɜɌɍɚɞɖɌ, ɝ ɛɚɘɚɥɨɪ 

ɖɚɞɚɜɚɕ Ɏɚɓɘɚɒəɚ ɛɚɗɟɣɔɞɨ ɔɝɣɑɜɛɧɎɌɪɥɔɑ 

ɐɌəəɧɑ ɚ ɗɚɖɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɔ, ɔəɎɌɓɔɔ ɝɚɝɟ-

ɐɚɎ ɔ ɝɚɝɑɐəɔɡ ɚɜɏɌəɚɎ, ɣɞɚ ɔɘɑɑɞ ɚɏɜɚɘəɚɑ 

ɓəɌɣɑəɔɑ ɐɗɫ ɡɔɜɟɜɏɌ əɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ 

ɩɞɌɛɑ [2].  

Ȼɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɚɛɑɜɌɢɔɔ ɜɌɝɛɚɗɚɒɑ-

əɔɑ ɚɛɟɡɚɗɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɛɚ ɚɞəɚɤɑ-

əɔɪ ɖ ɚɖɜɟɒɌɪɥɔɘ ɝɞɜɟɖɞɟɜɌɘ, ɡɔɜɟɜɏɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɘ ɝɚɝɟɐɌɘ ɔ ɝɚɝɑɐəɔɘ ɚɜɏɌəɌɘ ɔɘɑɑɞ 

ɛɑɜɎɚɝɞɑɛɑəəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɡɔɜɟɜɏɌ. Ȯɚɓɘɚɒ-

əɚɝɞɨ ɚɢɑəɖɔ ɚɍɦɑɘɌ ɚɛɟɡɚɗɔ ɛɚ ɚɞəɚɤɑəɔɪ ɖ 

ɞɖɌəɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɞɌɖɒɑ ɛɜɑɐɝɞɌɎ-

ɗɫɑɞ ɢɑəəɟɪ ɔəɠɚɜɘɌɢɔɪ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ 

ɞɜɑɡɘɑɜəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɣɌɥɑ ɔɝɛɚɗɨɓɟɑɞɝɫ 

ȼ 

Ȼ 

A.V. Vishnevsky Institute 

of Surgery .  

Moscow, Russia.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 7 (1):69-76       DOI:10.21569/2222-7415-2017-7-1-69-76              ʉʪʨʘʥʠʮʘ  71 
 

ɐɗɫ ɔəɞɑɜɌɖɞɔɎəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɚɛɑɜɌɢɔɕ 

ɛɜɔ ɝɗɚɒəɧɡ ɜɑɓɑɖɢɔɫɡ ɛɑɣɑəɔ, ɛɜɔ ɛɗɌəɔɜɚ-

ɎɌəɔɔ ɚɛɑɜɌɢɔɕ əɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɑ 

ɎɝɞɜɑɣɌɪɞɝɫ ɑɐɔəɔɣəɧɑ ɛɟɍɗɔɖɌɢɔɔ [8]. 

Grenacher L ɔ ɝɚɌɎɞ. ɛɚɖɌɓɌɗɔ, ɣɞɚ ɞɜɑɡɘɑɜəɌɫ 

ɜɑɖɚəɝɞɜɟɖɢɔɫ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɝ ɛɚɗɟ-

ɌɎɞɚɘɌɞɔɣɑɝɖɚɕ ɝɑɏɘɑəɞɌɢɔɑɕ ɘɚɒɑɞ ɍɧɞɨ ɝɚ-

ɓɐɌəɌ ɌəɌɗɚɏɔɣəɚ ɛɑɣɑəɚɣəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ [9]. 

Ȼɜɑɐɛɚɝɧɗɖɚɕ ɐɗɫ ɝɑɏɘɑəɞɌɢɔɔ ɏɑɛɌɞɚɛɌəɖɜɑɌ-

ɞɚɍɔɗɔɌɜəɚɕ ɓɚəɧ ɝɗɟɒɔɞ ɞɚɛɚɏɜɌɠɚɌəɌɞɚɘɔ-

ɣɑɝɖɌɫ ɝɗɚɒəɚɝɞɨ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɐɌəəɚɕ ɓɚəɧ 

əɌ ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɌɡ.  

Ȼɜɔəɢɔɛ ɝɛɑɢɔɌɗɨəɧɡ ɛɜɚɏɜɌɘɘ ɚɍɜɌɍɚɞ-

ɖɔ ɫɎɗɫɑɞɝɫ ɚɍɥɔɘ ɐɗɫ ɗɪɍɚɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ 

ɝɞɜɟɖɞɟɜɧ ɔ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɝɚɓɐɌəɔɔ ɚɍɗɌɝɞɑɕ 

ɔəɞɑɜɑɝɌ ɘɑɞɚɐɚɘ ɛɚɝɗɚɕəɚɏɚ Ɏɧɐɑɗɑəɔɫ ɔɓɚɍ-

ɜɌɒɑəɔɕ əɌ ɖɌɒɐɚɘ ɝɜɑɓɑ. Ȼɜɔ ɩɞɚɘ ɛɜɚɏɜɌɘ-

ɘɧ ɞɌɖɒɑ ɔɝɛɚɗɨɓɟɪɞ ɜɌɓɗɔɣəɧɑ Ɍɗɏɚɜɔɞɘɧ 

ɟɛɜɚɥɑəɔɫ, əɌɛɜɔɘɑɜ, 3ɐ ɔɗɔ 2ɐ ɔəɞɑɜɛɚɗɫɢɔɫ, 

ɌɎɞɚɘɌɞɔɣɑɝɖɔɑ ɔəɝɞɜɟɘɑəɞɧ ɚɝəɚɎɌəəɧɑ əɌ 

Ɏɧɐɑɗɑəɔɔ ɝɞɜɟɖɞɟɜ ɝ Ɏɧɝɚɖɔɘɔ ȶȾ-ɣɔɝɗɌɘɔ 

(ɝɚɝɟɐɧ Ɏ ɘɚɘɑəɞ ɛɔɖɚɎɚɕ ɖɚəɢɑəɞɜɌɢɔɔ, ɖɚɝɞɔ 

ɔ ɐɜ.) [10]. ȶ ɞɌɖɔɘ ɛɜɚɏɜɌɘɘɌɘ ɚɞəɚɝɫɞɝɫ: 

HepaVision2 (MeVis GmbH, Bremen, Germany) 

[11], LiverLive (Navidez Ltd., Ljublana, Slovenia), 

Medical Imaging Interaction Toolkit (MITK) ReLiver 

(Deutsches Krebsforschungszentrum, Heidelberg, 

Germany), MyrianÈ (Intrasense, France), Fujifilm 

Receives FDA Clearance for SynapseÈ 3D 

(FUJIFILM  Medical Systems U.S.A), Amira 

software program (Mercury Computer Systems, 

Chelmsford, MA, U.S.A.), Easy Vision; Philips, 

Ȭȼȸ çȯɌɘɘɌ ȸɟɗɨɞɔɎɚɖɝ Ȱ2è (ȼɚɝɝɔɫ, ȯɌɘɘɌ-

ɘɑɐ), Osirix MD (ɄɎɑɕɢɌɜɔɫ), ɜɌɍɚɣɌɫ ɝɞɌəɢɔɫ 

GE Healthcare (U.S.A.), syngo.via (Siemens, ȯɑɜ-

ɘɌəɔɫ). 

ɂɑɗɨɪ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɜɑ-

ɞɜɚɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ 3D ɘɚɐɑɗɑɕ, ɛɚɗɟɣɑəəɧɡ 

ɛɚ ɐɌəəɧɘ ȶȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɚɞɚɖɚɎɚɕ Ɍɐɑəɚ-

ɖɌɜɢɔəɚɘɚɕ, ɔ ɚɛɜɑɐɑɗɑəɔɑ ɓəɌɣɔɘɚɝɞɔ ɞɜɑɡ-

ɘɑɜəɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔ-

ɖɑ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɌɖɝɔɌɗɨəɧɘɔ ȶȾ-

ɔɓɚɍɜɌɒɑəɔɫɘɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȻɜɚɎɑɐɑə ɜɑɞɜɚɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɕ 30 ɛɌɢɔɑəɞɚɎ ɝ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ 

ɛɚɐɞɎɑɜɒɐɑəəɚɕ ɛɜɚɞɚɖɚɎɚɕ ɌɐɑəɚɖɌɜɢɔəɚɘɚɕ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ Ɏ 

ȴəɝɞɔɞɟɞ ɡɔɜɟɜɏɔɔ ɔɘ. Ȭ.Ȯ. ȮɔɤəɑɎɝɖɚɏɚ ɝ 

2009 ɛɚ 2012 ɏɏ., ɖɚɞɚɜɧɘ Ɏɧɛɚɗəɑəɚ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɑ ɗɑɣɑəɔɑ (ɛɑɜɎɌɫ ɏɜɟɛɛɌ ð ɐɟɚɐɑəɚɛɌə-

ɖɜɑɌɞɩɖɞɚɘɔɫ (ȰȻɉ) (n=15)), ɎɞɚɜɌɫ ɏɜɟɛɛɌ ð 

ɛɌəɖɜɑɌɞɚɐɟɚɐɑəɌɗɨəɌɫ ɜɑɓɑɖɢɔɫ (n=15)). 

ȼɑɞɜɚɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ 

ɍɧɗ ɛɜɚɔɓɎɑɐɑə ɚɐəɔɘ ɜɑəɞɏɑəɚɗɚɏɚɘ ɝ ɛɚɘɚ-

ɥɨɪ ɐɎɟɡɘɑɜəɚɕ ɚɍɜɌɍɚɞɖɔ, ɐɜɟɏɔɘ ð ɝ ɛɚɝɞɜɚ-

ɑəɔɑɘ ɞɜɑɡɘɑɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ.  ȴɝɛɚɗɨɓɚ-

ɎɌɗɌɝɨ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɌɫ ɠɚɜɘɌ ɚɢɑəɖɔ, 

ɖɚɞɚɜɌɫ ɎɖɗɪɣɌɗɌ ɗɚɖɌɗɔɓɌɢɔɪ, ɜɌɓɘɑɜ, ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɑ ɚɛɟɡɚɗɔ Ɏ ɛɑɜɔɛɌəɖɜɑɌɞɔɣɑɝɖɟɪ 

ɖɗɑɞɣɌɞɖɟ. Ȯ ɐɌɗɨəɑɕɤɑɘ Ɏ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɐɗɫ ɛɑɜɎɚɏɚ ɜɑəɞɏɑəɚɗɚɏɌ ɍɧɗ ɛɜɑɐɗɚɒɑə Ɏɚ-

ɛɜɚɝəɔɖ, ɖɚɞɚɜɧɕ ɚɢɑəɔɎɌɗ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ 

ɞɜɑɡɘɑɜəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɔ ɚɍɧɣəɧɡ ɐɎɟɡɘɑɜ-

əɧɡ ȶȾ (ɞɌɍɗ. 1). 

Ⱦɑɡəɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ. 

ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚ-

ɝɞɔ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɘɟɗɨɞɔɐɑɞɑɖɞɚɜəɧɡ ɖɚɘɛɨ-

ɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɌɡ Brilliance 64, Brilliance iCT 

256 ɠɔɜɘɧ Philips. ȳɌ 30 ɘɔə ɐɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɌɢɔɑəɞ ɎɧɛɔɎɌɗ 200 ɘɗ Ɏɚɐɧ. ȹɌɞɔɎəɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,9 ɘɘ, 

ɛɔɞɣ 1,1, 120 ɖȮ, 220 ɘȬɝ, ɤɔɜɔəɌ ɚɖəɌ W/C 

360/60, ɖɚɗɗɔɘɌɢɔɫ 64Į0,625/ 128Į0,625, ɚɍ-

ɗɌɝɞɨ ɝɖɌəɔɜɚɎɌəɔɫ ð ɚɞ ɖɟɛɚɗɌ ɐɔɌɠɜɌɏɘɧ ɐɚ 

ɖɜɧɗɨɑɎ ɛɚɐɎɓɐɚɤəɧɡ ɖɚɝɞɑɕ. Ȯɜɑɘɫ ɝɖɌəɔɜɚ-

ɎɌəɔɫ ɝɚɝɞɌɎɗɫɗɚ 5ð7 ɝɑɖ. Ȱɗɫ ɛɚɗɟɣɑəɔɫ Ɍɜɞɑ-

ɜɔɌɗɨəɚɕ ɔ Ɏɑəɚɓəɚɕ ɠɌɓ ɝɖɌəɔɜɚɎɌəɔɫ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ əɌɣɔəɌɗɚɝɨ əɌ 10-ɕ ɔ 35-ɕ ɝɑɖɟəɐɌɡ ɝ 

ɘɚɘɑəɞɌ ɐɚɝɞɔɒɑəɔɫ ɛɚɜɚɏɚɎɚɏɚ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɫ Ɍɚɜɞɧ 130 HU (ɛɜɚɏɜɌɘɘəɧɕ ɛɌɖɑɞ bolus 

tracking). ȺɞɝɜɚɣɑəəɌɫ ɠɌɓɌ ɛɜɚɎɚɐɔɗɌɝɨ ɟ Ɏɝɑɡ 

ɛɌɢɔɑəɞɚɎ əɌ 4ð6ɕ ɘɔəɟɞɑ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. 

ȻɚɝɞɛɜɚɢɑɝɝɚɜəɌɫ ɚɍɜɌɍɚɞɖɌ ɔɓɚɍɜɌɒɑ-

əɔɕ.  

Ȱɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɍɜɌɓɚɎɌəɔɕ ȻȲ ɛɜɚ-

ɎɚɐɔɗɌɝɨ ɚɢɑəɖɌ ɔɓɚɍɜɌɒɑəɔɕ Ɏɚ Ɏɝɑ ɠɌɓɧ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ 

Brilliance Workspace Portal, ɝɚ ɝɞɌəɐɌɜɞəɧɘ 

ɛɜɚɏɜɌɘɘəɧɘ ɛɌɖɑɞɚɘ çCT Viewerè, ɝ ɛɚɗɟɣɑəɔ-

ɑɘ ɞɜɑɡɘɑɜəɧɡ ɘɚɐɑɗɑɕ ɚɜɏɌəɚɎ ɔ ɞɖɌəɑɕ əɌ 

ɚɝəɚɎɑ ɝɚɎɘɑɥɑəɔɫ ɌɜɞɑɜɔɌɗɨəɚɕ ɔ Ɏɑəɚɓəɚɕ 

ɠɌɓ ɔɝɝɗɑɐɚɎɌəɔɫ, ɚɖɜɌɤɔɎɌəɔɑɘ ɜɌɓəɧɡ ɞɖɌ-

əɑɕ, Ɍ ɞɌɖɒɑ ɝ ɜɌɝɣɑɞɚɘ ɚɍɦɑɘɚɎ ɛɚɗɟɣɌɑɘɧɡ 

ɝɞɜɟɖɞɟɜ. ȽɑɏɘɑəɞɌɢɔɫ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɔəɝɞɜɟ-

ɘɑəɞɚɘ çɓɌɗɔɎɖɌè ɝ ɜɑɏɟɗɔɜɟɑɘɧɘ ɟɜɚɎəɑɘ 

"ɝɖɚɜɚɝɞɔ" Ɏɧɐɑɗɑəɔɫ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɝɫ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘɧ SPSS ɐɗɫ Windows, 

ɛɌɜəɧɑ ɖɚɜɜɑɗɫɢɔɔ Ɏɧɣɔɝɗɫɗɔ ɝ ɛɚɘɚɥɨɪ ɖɚ-

ɩɠɠɔɢɔɑəɞɌ ɖɚɜɜɑɗɫɢɔɔ ȽɛɔɜɘɌəɌ. ȺɍɥɌɫ 

ɖɚɜɜɑɗɫɢɔɫ ɝɣɔɞɌɗɌɝɨ ɝɔɗɨəɚɕ ɛɜɔ ɓəɌɣɑəɔɔ 

ɍɚɗɑɑ 0,7, ɝɜɑɐəɑɕ- 0,5 -0,69, ɟɘɑɜɑəəɚɕ - 0,3 -

0,49, ɝɗɌɍɚɕ - 0,2 -0,39, ɚɣɑəɨ ɝɗɌɍɚɕ- ɘɑəɨɤɑ 

0,19; ɣɌɝɞəɌɫ ɖɚɜɜɑɗɫɢɔɫ - ɎɧɝɚɖɌɫ ɓəɌɣɔɘɌɫ 

ɖɚɜɜɑɗɫɢɔɫ ɛɜɔ ɜ<0,01, ɓəɌɣɔɘɌɫ - ɜ<0,05, 

ɞɑəɐɑəɢɔɫ ɐɚɝɞɚɎɑɜəɚɕ ɝɎɫɓɔ ɜ<0,1,  əɑ ɓəɌɣɔ-

ɘɌɫ ɜ>0,01. ȻɜɚɎɑɜɖɌ ɜɌɎɑəɝɞɎɌ ɝɜɑɐəɔɡ ɓəɌ-

ɣɑəɔɕ ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɛɜɔɘɑəɑəɔɑɘ t-ɖɜɔɞɑɜɔɫ 

ȽɞɨɪɐɑəɞɌ ɝ ɜɌɝɣɑɞɚɘ ɏɜɟɛɛɚɎɚɕ ɝɞɌɞɔɝɞɔɖɔ ɔ 

ɖɜɔɞɑɜɔɑɎ ɐɗɫ əɑɓɌɎɔɝɔɘɧɡ Ɏɧɍɚɜɚɖ.  

ȼɑɓɟɗɨɞɌɞɧ. 

Ƚɚɚɞəɚɤɑəɔɑ ɘɟɒɣɔə ɔ ɒɑəɥɔə ɐɗɫ ɛɑɜ-

Ɏɚɕ ɔ Ɏɞɚɜɚɕ ɏɜɟɛɛ ɍɧɗɚ ɜɌɎəɚɑ ɔ ɝɚɝɞɌɎɗɫɗɚ  

42%/58% ɔ 46%/53,3% , ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ƚɜɑɐ-

əɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 62 ɏɚɐɌ (SD=6,6) ɔ 55 ɗɑɞ 

(SD=8,8). Ȼɚ ɐɌəəɧɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɓɌɖɗɪɣɑ-

əɔɫ ɛɜɑɚɍɗɌɐɌɗɔ ɟɘɑɜɑəəɚ-

ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɑ ɌɐɑəɚɖɌɜɢɔəɚɘɧ (ɞɌɍɗ. 
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2).  

Ȯ ɛɑɜɎɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ, ɏɐɑ ɚɞɘɑɣɌ-

ɗɚɝɨ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɑ ɚɛɟɡɚɗɑɎɚɑ ɛɚɜɌɒɑəɔɑ, 

ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɛɚɎɧɤɌɗɌ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɗɚɖɌɗɔ-

ɓɌɢɔɔ  (ɞɌɍɗ. 3).  

ɉɞɚ ɚɍɦɫɝəɫɑɞɝɫ ɞɑɘ, ɣɞɚ ɛɜɔ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɘ ɛɚɜɌɒɑəɔɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ 

ɛɜɚɔɝɡɚɐɔɞ ɔɓɘɑəɑəɔɑ ɞɚɛɚɏɜɌɠɚ-

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɜɔɑəɞɔɜɚɎ, əɌ ɚɝəɚɎɑ ɖɚɞɚɜɧɡ 

Ɏɧɐɑɗɫɪɞɝɫ ɝɑɏɘɑəɞɧ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. 

ȽɌɘɧɘ ɖɚɜɚɞɖɔɘ ɝɑɏɘɑəɞɚɘ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ ɫɎɗɫɑɞɝɫ ɛɑɜɑɤɑɑɖ, ɛɚɩɞɚɘɟ ɑɏɚ ɛɚɜɌ-

ɒɑəɔɑ ɐɚɗɒəɚ ɍɧɞɨ ɔɝɖɗɪɣɑəɚ ɝɌɘɧɘ ɞɥɌɞɑɗɨ-

əɧɘ ɚɍɜɌɓɚɘ. Ȼɜɔ ɩɞɚɘ ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚə-

ɝɞɜɟɖɢɔɫ əɌ ɚɝəɚɎɑ ɝɚɎɘɑɥɑəɔɫ ɠɌɓ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɍɚɗɑɑ ɐɑɞɌɗɨəɟɪ ɔ əɌɏɗɫɐ-

əɟɪ ɔəɠɚɜɘɌɢɔɪ (ȼɔɝ. 1). 

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɜɑɐɗɚɒɑəəɧɘ Ɏɚɛɜɚɝ-

əɔɖɚɘ, ɎɔɓɟɌɗɔɓɌɢɔɫ ɚɛɟɡɚɗɔ, ɑɑ ɗɚɖɌɗɔɓɌɢɔɫ Ɏ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɝɑɏɘɑəɞɌɜəɧɘ ɝɞɜɚɑəɔɑɘ ɛɜɑɐ-

ɝɞɌɎɗɫɗɌɝɨ ɗɟɣɤɑ ɛɜɔ ɞɜɑɡɘɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɔ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ. ȺɐəɌɖɚ, ɝɞɌɞɔɝɞɔɣɑɝɖɌɫ 

ɐɚɝɞɚɎɑɜəɚɝɞɨ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɑ ɓəɌ-

ɣɔɘɌɫ (P = 0.132, 0.484). ȮɔɓɟɌɗɔɓɌɢɔɫ ɔəɎɌɓɔɔ 

ɍɧɗɌ ɡɚɜɚɤɚ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɚɍɚɔɡ ɝɗɟɣɌɫɡ 

(P=1) (ɞɌɍɗ. 4). 

ȴəɎɌɓɔɫ Ɏɚɜɚɞəɚɕ Ɏɑəɧ ɔɗɔ Ɏɑɜɡəɑɕ 

ɍɜɧɒɑɑɣəɚɕ Ɏɑəɧ Ɏ ɡɔɜɟɜɏɔɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ ɟɒɑ ɐɌɎəɚ əɑ ɫɎɗɫɑɞɝɫ ɛɜɚɞɔɎɚɛɚɖɌɓɌ-

əɔɑɘ ɖ ɚɛɑɜɌɢɔɔ, ɚɐəɌɖɚ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɞɑ-

ɓɔɜɚɎɌəɔɫ ɛɜɔ ɛɜɚɞɫɒɑəəɚɘ ɛɚɜɌɒɑəɔɔ ɘɚɒɑɞ 

ɛɜɑɐɝɞɌɎɗɫɞɨ ɍɚɗɨɤɔɑ ɞɜɟɐəɚɝɞɔ. Ȼɚɩɞɚɘɟ 

ɞɜɑɡɘɑɜəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɗɟɣɤɑ, ɣɑɘ ɐɎɟɡɘɑɜ-

əɧɑ ɔəɝɞɜɟɘɑəɞɧ, ɛɜɑɐɝɞɌɎɗɫɪɞ ɟɜɚɎɑəɨ ɔəɎɌ-

ɓɔɔ, ɛɜɚɞɫɒɑəəɚɝɞɨ ɔ ɟɒɑ ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ 

ɚɛɜɑɐɑɗɫɪɞ ɞɌɖɞɔɖɟ ɡɔɜɟɜɏɌ (ȼɔɝ. 2). ȿɎɑɜɑə-

əɧɑ ɔɗɔ ɝɚɘəɔɞɑɗɨəɧɑ ɐɌəəɧɑ ɚ ɝɚɝɟɐɔɝɞɚɕ 

ɔəɎɌɓɔɔ ɐɚɗɒəɧ ɟɖɌɓɧɎɌɞɨɝɫ əɌ ɞɜɑɡɘɑɜəɚɕ 

ɜɑɖɚəɝɞɜɟɖɢɔɔ, ɣɞɚɍɧ ɡɔɜɟɜɏ ɣɑɞɖɚ ɓəɌɗ, əɌ ɣɞɚ 

ɚə ɐɚɗɒɑə ɚɍɜɌɞɔɞɨ ɚɝɚɍɚɑ ɎəɔɘɌəɔɑ (ȼɔɝ. 3). 

Ⱦɜɑɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɛɜɑɐɝɞɌɎɗɫɪɞ 

ɚɛɟɡɚɗɨ ɍɚɗɑɑ əɌɏɗɫɐəɚ ɔ, ɖɜɚɘɑ ɞɚɏɚ, ɚɍɗɌɐɌɪɞ 

ɍɚɗɑɑ ɍɧɝɞɜɚɕ ɟɛɜɌɎɗɫɑɘɚɝɞɨɪ, ɓəɌɣɔɞɑɗɨəɚ 

ɝɚɖɜɌɥɌɫ Ɏɜɑɘɫ, əɟɒəɚɑ əɌ ɞɥɌɞɑɗɨəɧɕ ɛɜɚ-

ɝɘɚɞɜ ɚɍɧɣəɧɡ ȶȾ-ɝɜɑɓɚɎ. 

Ȯɜɑɘɫ əɌ ɝɚɓɐɌəɔɑ ɞɜɑɡɘɑɜəɚɕ ɘɚɐɑɗɔ ɝɚ-

ɝɞɌɎɔɗɚ 61,7ɘɔə (SD=8,7). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɑɝɘɚɞɜɫ əɌ ɐɚɝɞɔɏəɟɞɧɕ ɛɜɚɏɜɑɝɝ Ɏ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɔ ɡɔɜɟɜɏɔɔ, ɛɜɚɏəɚɓ ɐɗɫ ɜɌɖɌ ɛɚɐɒɑ-

ɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɛɚ-ɛɜɑɒəɑɘɟ əɑɍɗɌɏɚɛɜɔɫɞ-

əɧɕ. ɁɔɜɟɜɏɔɣɑɝɖɌɫ ɜɑɓɑɖɢɔɫ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ 

ɎɧɍɚɜɌ ɐɗɫ ɟɎɑɗɔɣɑəɔɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ 

ɒɔɓəɔ ɛɜɔ ɛɜɚɞɚɖɚɎɚɕ ɌɐɑəɚɖɌɜɢɔəɚɘɑ. ȾɌɖɔɘ 

ɚɍɜɌɓɚɘ, ɚɝəɚɎəɌɫ ɢɑɗɨ ɩɞɌɛɌ ɐɔɌɏəɚɝɞɔɖɔ ɓɌ-

ɖɗɪɣɌɑɞɝɫ Ɏ ɚɢɑəɖɑ əɌɗɔɣɔɫ ɔəɎɌɓɔɔ ɡɔɜɟɜɏɔ-

ɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɝɚɝɟɐɚɎ, ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɚɛɑ-

ɜɌɍɑɗɨəɧɡ ɔ əɑɚɛɑɜɌɍɑɗɨəɧɡ ɛɌɢɔɑəɞɚɎ ɜɌɖɚɘ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ ɝɣɔɞɌɑɞɝɫ ɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘ Ɏ ɐɔɌ-

ɏəɚɓɑ ɜɌɖɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ Ɏ ɚɢɑəɖɑ 

ɜɑɓɑɖɞɌɍɑɗɨəɚɝɞɔ ɚɛɟɡɚɗɔ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɢɑə-

ɞɜɚɎ [6]. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȶȾ, ɛɚ ɐɌəəɧɘ ɗɔɞɑ-

ɜɌɞɟɜɧ, Ɏ ɚɢɑəɖɑ ɜɑɓɑɖɞɌɍɑɗɨəɚɝɞɔ ɜɌɖɌ ɛɚɐɒɑ-

ɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 81% ɐɚ 96,3% 

[12, 13, 14 -16]. ȴɓ-ɓɌ ɚɝɚɍɑəəɚɝɞɑɕ ɌəɌɞɚɘɔɣɑ-

ɝɖɚɏɚ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ 

ɔ ɚɖɜɟɒɌɪɥɔɡ ɝɚɝɟɐɚɎ, ɞɜɑɡɘɑɜəɧɑ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ ɫɎɗɫɪɞɝɫ ɛɚɗɑɓəɧɘɔ Ɏ ɛɜɑɐɝɞɌɎɗɑəɔɔ 

ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɔəɠɚɜɘɌɢɔɔ [17, 18]. Ȱɗɫ ɡɔ-

ɜɟɜɏɌ ɎɌɒəɚ əɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɟɎɔ-

ɐɑɞɨ ɚɛɟɡɚɗɨ Ɏ ɞɜɑɡɘɑɜəɚɘ ɔɓɚɍɜɌɒɑəɔɔ, Ɍ 

ɞɌɖɒɑ ɛɜɑɐɝɞɌɎɔɞɨ ɑɑ ɚɞəɚɤɑəɔɑ ɝ ɚɖɜɟɒɌɪ-

ɥɔɘɔ ɚɜɏɌəɌɘɔ ɔ ɝɚɝɟɐɌɘɔ. ȶɜɚɘɑ ɞɚɏɚ, ɡɔɜɟɜ-

ɏɟ əɑɚɍɡɚɐɔɘɚ əɌɏɗɫɐəɚ ɚɢɑəɔɞɨ ɚɍɦɑɘ ɚɛɟɡɚɗɔ 

ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɓɐɚɜɚɎɚɕ ɛɌɜɑəɡɔɘɑ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ. Ȼɜɔ ɛɚɘɚɥɔ ɝɎɚɍɚɐəɚɏɚ ɎɜɌ-

ɥɑəɔɫ ɞɜɑɡɘɑɜəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɚə ɘɚɒɑɞ 

ɛɜɑɐɝɞɌɎɗɫɞɨ ɍɚɗɑɑ ɣɑɞɖɚ ɝɞɑɛɑəɨ Ɏɑəɚɓəɚɕ ɔə-

ɎɌɓɔɔ (ɑɥɑ ɐɚ ɚɛɑɜɌɢɔɔ), Ɏ ɚɞɗɔɣɔɑ ɚɞ  ɐɎɟɘɑɜ-

əɧɡ ɔɓɚɍɜɌɒɑəɔɕ: ɌɖɝɔɌɗɨəɧɡ, ɖɚɜɚəɌɗɨəɧɡ ɔ 

ɝɌɏɔɞɞɌɗɨəɧɡ.  ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɡɔɜɟɜɏ ɟɒɑ ɛɑ-

ɜɑɐ ɚɛɑɜɌɢɔɑɕ ɛɗɌəɔɜɟɑɞ ɩɞɌɛɧ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ.  

ȺɝɞɌɑɞɝɫ ɘɌɗɚɔɓɟɣɑəəɧɘ ɖɗɔəɔɣɑɝɖɚɑ 

ɓəɌɣɑəɔɑ ɞɜɑɡɘɑɜəɚɕ ɚɍɜɌɍɚɞɖɔ ȶȾ ɔɓɚɍɜɌɒɑ-

əɔɫ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. ȰɌəəɧɑ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɛɚ ɩɞɚɘɟ Ɏɚɛɜɚɝɟ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɑɐɔəɔɣ-

əɧɡ ɜɌɍɚɞɌɡ. 

Ȯ ȯɌɜɎɌɜɐɝɖɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɤɖɚɗɑ ɚɛɔ-

ɝɌəɚ ɝɚɓɐɌəɔɑ ɜɑɖɚəɝɞɜɟɖɢɔɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ ɔ ɝɚɝɑɐəɔɡ ɝɚɝɟɐɔɝɞɧɡ ɝɞɜɟɖɞɟɜ, əɚ ɔɡ 

ɖɗɔəɔɣɑɝɖɌɫ ɚɢɑəɖɌ əɑ ɛɜɑɐɝɞɌɎɗɑəɌ [19].  

Ȼɚ ɐɌəəɧɘ ɐɔɝɝɑɜɞɌɢɔɚəəɚɕ ɜɌɍɚɞɧ ȯɟɓɑ-

ɑɎɚɕ ȱ.ȭ. (2002 ɏ.) çȾɜɬɡɘɑɜəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ 

ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ 

ɖɌɖ ɚɝəɚɎɌ Ɏɧɛɚɗəɑəɔɫ ɎɔɜɞɟɌɗɨəɧɡ ɡɔɜɟɜɏɔ-

ɣɑɝɖɔɡ ɚɛɑɜɌɢɔɕ əɌ ɚɜɏɌəɌɡ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ 

ɔ ɓɌɍɜɪɤɔəəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌè ɐɗɫ ɝɚɓɐɌəɔɫ 

ɞɜɑɡɘɑɜəɧɡ ɘɚɐɑɗɑɕ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɐɎɑ ɘɑɞɚ-

ɐɔɖɔ ɎəɟɞɜɔɎɑəəɚɏɚ ɍɚɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ 

ɟɝɔɗɑəɔɫ:  

-ɚɐəɚɖɜɌɞəɚɑ ɎɎɑɐɑəɔɑ 100 ɘɗ əɑɔɚəəɚɏɚ 

ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝ ɛɚɝɗɑɐɟɪ-

ɥɔɘ Ɏɧɛɚɗəɑəɔɑɘ ɐɎɟɡ ɝɖɌəɔɜɚɎɌəɔɕ: ɣɑɜɑɓ 

20 -25 ɝɑɖ (ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ) ɔ 80 ɝɑɖ (Ɏɑəɚɓ-

əɌɫ ɠɌɓɌ);  

-ɚɐəɚɖɜɌɞəɚɑ ɎɎɑɐɑəɔɑ 100 ɘɗ əɑɔɚəəɚɏɚ 

ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝ ɛɚɝɗɑɐɟɪ-

ɥɔɘ ɝɖɌəɔɜɚɎɌəɔɑɘ ɣɑɜɑɓ 40-45 ɝɑɖ (ɠɌɓɌ Ɏɚ-

ɜɚɞəɚɕ Ɏɑəɧ).  

ȺɝəɚɎəɚɕ ɘɑɞɚɐɔɖɚɕ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑ-

əɔɫ ɐɗɫ ɝɚɓɐɌəɔɫ ɞɜɑɡɘɑɜəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɌɎ-

ɞɚɜɚɘ ɍɧɗɌ ɎɧɍɜɌəɌ ɘɑɞɚɐɔɖɌ ɚɐəɚɖɜɌɞəɚɏɚ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, əɑ ɞɚɗɨɖɚ ɛɚ ɛɜɔɣɔəɑ ɞɑɡ-

əɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ, əɚ ɔ ɛɚ ɛɜɔɣɔəɑ ɚɞ-

ɝɟɞɝɞɎɔɫ Ɏɚɓɘɚɒəɚɝɞɔ ɝɚɎɘɑɥɌɞɨ ɔɓɚɍɜɌɒɑəɔɫ 

ɔɓ  ɜɌɓɗɔɣəɧɡ  ɠɌɓ ɝɖɌəɔɜɚɎɌəɔɫ əɌ ɩɞɌɛɑ ɛɚɝɞ 
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ȾɌɍɗɔɢɌ ʈ 1.  Ȯɚɛɜɚɝəɔɖ əɌ ɞɑɘɟ: ȴəɠɚɜɘɌɞɔɎəɚɝɞɨ ɞɜɑɡɘɑɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ ɔ ɐɎɟɡ-

ɘɑɜəɧɡ ȶȾ. 

ʏʝʪʢʦ ʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʦʢʘʣʠʟʘʮʠʷ? 1- ʦʪʣʠʯʥʦ 

2-  

3-  

4- ʩʨʝʜʥʝ 

5-  

6- ʧʣʦʭʦ 

ʍʦʨʦʰʦ ʣʠ ʚʠʜʥʘ ʠʥʚʘʟʠʷ ʩʦʩʫʜʦʚ? 

ʍʦʨʦʰʦ ʣʠ ʚʠʜʥʘ ʦʧʫʭʦʣʴ? 
 

 

ȾɌɍɗɔɢɌ ʈ 2.  ȯɔɝɞɚɗɚɏɔɣɑɝɖɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɏɜɟɛɛ. 

 

 

 

ɻʨʫʧʧʘ 1 

(ɼʫʦʜʝʥʦʧʘʥʢʨʝʘʪʵʢʪʦʤʠʷ) 

ɻʨʫʧʧʘ 2 

(ʇʘʥʢʨʝʘʪʦʜʫʦʜʝʥʘʣʴʥʘʷ 

ʨʝʟʝʢʮʠʷ) 

G1  

(ɺʳʩʦʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ)  

10% 10% 

G2 (ʋʤʝʨʝʥʥʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ  

ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ) 

90% 70% 

G3 (ʅʠʟʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ  

ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ)  

 

- 20% 

 

 

ȾɌɍɗɔɢɌ ʈ 3.  ȻɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ, ɝɛɑɢɔɠɔɣəɚɝɞɔ, ɞɚɣəɚɝɞɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɗɚ-

ɖɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɐɗɫ ɐɎɟɡ ɜɑəɞɏɑəɚɗɚɏɚɎ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʊʦʯʥʦʩʪʴ 

ʈʝʥʪʛʝʥʦʣʦʛ ˉ 1 (ʘʥʘʣʠʟ ʜʚʫʭʤʝʨʥʳʭ ʜʘʥʥʳʭ) 
84,6% 50% 68% 

ʈʝʥʪʛʝʥʦʣʦʛ ˉ 2 

(ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩ ʧʦʣʫʯʝʥʠʝʤ ʪʨʝʭʤʝʨʥʳʭ  

ʤʦʜʝʣʝʡ) 
94% 50% 80% 

 

 

ȾɌɍɗɔɢɌ ʈ 4.  ȽɜɌɎəɑəɔɑ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ 3D ɔ ɚɍɧɣəɧɡ ȶȾ. 

 ɺʠʟʫʘʣʠʟʘʮʠʷ ʦʧʫʭʦʣʠ  ʃʦʢʘʣʠʟʘʮʠʷ ʦʧʫʭʦʣʠ ʉ
ʩʫʜʠʩʪʘʷ ʠʥʚʘʟʠʷ 

3D CT 3D 
T 3D CT 

ʂʦʵʬʬʠʮʠʝʥʪ  1,3 1,5 1,5 2,0 2,1 2,1 

P 0,132 0,484 1 

 

 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1. ȸȽȶȾ. ȾɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ȶȾ-

ɔɓɚɍɜɌɒɑəɔɫ, ɛɚɗɟɣɑəəɌɫ əɌ ɚɝəɚɎɑ ɝɚɎɘɑɥɑ-

əɔɫ ɌɜɞɑɜɔɌɗɨəɚɕ ɔ ɛɚɜɞɌɗɨəɚɕ ɠɌɓ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ. 

ȻɜɚɞɚɖɚɎɌɫ ɌɐɑəɚɖɌɜɢɔəɚɘɌ (ɒɑɗɞɧɘ ɢɎɑɞɚɘ) ɏɚɗɚɎ-

ɖɔ-ɛɑɜɑɤɑɕɖɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. 

 

Fig. 1. MSCT. Three-dimensional reconstruction of 

CT images, on the basis of combining arterial and 

portal phases of contrast enhancement (fusion).   

 

Ductal adenocarcinoma (yellow) head -isthmus of pa n-

creas.  
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ɛɜɚɢɑɝɝɚɜəɚɕ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ. Ȼɜɔ ɩɞɚɘ ɛɔɖ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɜɔɡɚɐɔɗɝɫ əɌ Ɏɚɜɚɞəɟɪ Ɏɑ-

əɟ, Ɍ ɔəɞɑəɝɔɎəɚɝɞɨ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɍɜɞɑɜɔ-

Ɍɗɨəɧɡ ɝɚɝɟɐɚɎ ɟɘɑəɨɤɌɗɌɝɨ, əɚ ɍɧɗɌ ɐɚɝɞɌ-

ɞɚɣəɚɕ ɐɗɫ ɔɡ ɎɔɓɟɌɗɔɓɌɢɔɔ. Ȼɚɩɞɚɘɟ ɐɌəəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɔɘɑɑɞ ɝɟɥɑɝɞɎɑəəɧɑ ɚɏɜɌəɔɣɑəɔɫ 

Ɏ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɛɚɝɞɜɚɑəɔɔ ɞɜɑɡɘɑɜəɧɡ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɕ ɚɛɟɡɚɗɑɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɝ 

ɜɌəəɔɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɌɜɞɑɜɔɌɗɨəɧɡ ɝɚ-

ɝɟɐɚɎ (ɚɝɚɍɑəəɚ ɘɌɗɚɏɚ ɐɔɌɘɑɞɜɌ), ɞ.ɑ. Ɏɚ Ɏɝɑɡ 

ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɚɞɝɟɞɝɞɎɟɑɞ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɌɫ 

ɜɌɓəɔɢɌ (ɏɜɌɐɔɑəɞ ɛɗɚɞəɚɝɞɔ) ɞɖɌəɑɕ.  

ȾɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɟɒɑ ɓɌəɫɗɌ 

ɛɜɚɣəɚɑ ɘɑɝɞɚ Ɏ ɚɍɗɌɝɞɔ ɚɜɞɚɛɑɐɔɔ ɔ əɑɕɜɚɡɔ-

ɜɟɜɏɔɔ, ɏɐɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɞɚɗɨɖɚ əɑɛɚɐɎɔɒəɧɑ 

ɔ ɠɔɖɝɔɜɚɎɌəəɧɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ. 

ȽɚɓɐɌəɔɑ ɞɜɑɡɘɑɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ Ɏ Ɏɔɝɢɑ-

ɜɌɗɨəɚɕ ɡɔɜɟɜɏɔɔ ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɝɗɚɒəɧɘ, ɞɌɖ 

ɖɌɖ Ɏ ɛɜɚɢɑɝɝɑ ɌɖɞɌ ɐɧɡɌəɔɫ ɘɚɒɑɞ ɛɜɚɔɝɡɚ-

ɐɔɞɨ ɝɘɑɥɑəɔɑ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ ɔ ɘɑɓɑəɞɑ-

ɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ [9]. Ȯ ɩɞɚɘ ɚɞəɚɤɑəɔɔ ɛɚɐɒɑ-

ɗɟɐɚɣəɌɫ ɒɑɗɑɓɌ ɘɔəɔɘɌɗɨəɚ ɛɚɐɎɑɜɒɑəɌ ɐɎɔ-

ɏɌɞɑɗɨəɧɘɔ ɌɜɞɑɠɌɖɞɌɘɔ ɔɓ-ɓɌ ɓɌɍɜɪɤɔəəɚɏɚ 

ɜɌɝɛɚɗɚɒɑəɔɫ. ȾɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɛɑ-

ɣɑəɔ, ɛɑɣɑəɚɣəɧɡ ɝɚɝɟɐɚɎ ɔ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ 

ɛɜɚɣəɚ ɟɞɎɑɜɐɔɗɌɝɨ Ɏ əɑɖɚɞɚɜɧɡ ɢɑəɞɜɌɡ ɛɜɔ 

ɜɑɓɑɖɢɔɔ ɛɑɣɑəɔ ɟ ɒɔɎɧɡ ɐɚəɚɜɚɎ ɔ ɛɜɔ ɚɛɟɡɚ-

ɗɫɡ ɛɑɣɑəɔ. ȺəɌ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ ɛɜɑɐɚɛɑɜɌɢɔ-

ɚəəɚɘ ɛɑɜɔɚɐɑ ɝ ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ ɜɌɓɗɔɣəɧɡ 

ɎɌɜɔɌəɞɚɎ ɜɑɓɑɖɢɔɔ, ɐɗɫ ɚɢɑəɖɔ ɞɑɡəɔɣɑɝɖɚɕ 

ɚɝɟɥɑɝɞɎɔɘɚɝɞɔ Ɏ ɚɞəɚɤɑəɔɔ ɌəɌɞɚɘɔɔ ɝɚɝɟ-

ɐɚɎ ɔ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, Ɍ ɞɌɖɒɑ ɐɗɫ ɚɢɑəɖɔ 

 

ȼɔɝ. 2 a (Fig. 2 a)  

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.   ȸȽȶȾ. ȾɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȻɜɚɞɚɖɚɎɌɫ ɌɐɑəɚɖɌɜɢɔəɚɘɌ (ɒɑɗɞɧɘ ɢɎɑɞɚɘ) ɏɚɗɚɎɖɔ-ɛɑɜɑɤɑɕɖɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (Ɍ). Ȼɜɚɞɫɒɑə-

əɚɝɞɨ ɔəɎɌɓɔɔ Ɏɚɜɚɞəɚɕ Ɏɑəɧ ɛɚɝɗɑ ɎɔɜɞɟɌɗɨəɚɏɚ ɟɐɌɗɑəɔɫ ɚɛɟɡɚɗɔ (ɍ). 

 

Fig . 2.    MSCT. Three-dimensional  reconstruction . 

Ductal adenocarcinoma (yellow) head -isthmus of pancreas (a). The extent of invasion of the portal vein after the 

virtual removal of the tumor (b).  

 

ȼɔɝ. 3 a (Fig. 3 a)  

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.    ȸȽȶȾ. ȾɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

 
ȻɜɚɞɚɖɚɎɌɫ ɌɐɑəɚɖɌɜɢɔəɚɘɌ (ɒɑɗɞɧɘ ɢɎɑɞɚɘ) ɛɑɜɑɤɑɕɖɌ-ɞɑɗɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (Ɍ). Ȼɚɝɗɑ ɎɔɜɞɟɌɗɨəɚ-

ɏɚ ɟɐɌɗɑəɔɫ ɚɛɟɡɚɗɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɚɜɚɞɖɌɫ ɔəɎɌɓɔɫ (ɝɞɜɑɗɖɌ) Ɏɚɜɚɞəɚɕ Ɏɑəɧ əɌ ɟɜɚɎəɑ ɖɚəɠɗɪɑəɝɌ (ɍ). 

 

Fig. 3.     MSCT. Three-dimensional  reconstruction . 

 

Ductal adenocarcinoma (yellow) isthmus -the body of the pancreas (a). After the virtual removal of the tumor is 

determined by the short invasion (arrow) of the portal vein at the level of confluence (b).  
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ɚɍɦɑɘɌ ɚɛɟɡɚɗɔ ɔ ɚɝɞɌɞɚɣəɚɕ ɛɌɜɑəɡɔɘɧ ɝ ɛɚ-

ɘɚɥɨɪ Ɏɚɗɪɘɑɞɜɔɔ. Ȼɜɑɐɛɚɝɧɗɖɚɕ ɐɗɫ ɞɜɑɡ-

ɘɑɜəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɑɜɎɔɣəɧɡ ɐɌəəɧɡ ɫɎɗɫ-

ɑɞɝɫ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɌɫ ɝɑɏɘɑəɞɌɢɔɫ ɞɌɖɔɡ 

ɝɞɜɟɖɞɟɜ, ɖɌɖ ɛɚɐɒɑɗɟɐɚɣəɌɫ ɒɑɗɑɓɌ, ɚɛɟɡɚɗɨ, 

ɒɑɗɟɐɚɖ, ɛɑɣɑəɨ, ɝɑɗɑɓɑəɖɌ, ɛɚɣɖɔ ɔ ɗɪɍɧɑ ɖɔ-

ɝɞɧ. ȺɐəɌɖɚ, ɛɜɔ ɚɛɟɡɚɗɫɡ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑ-

ɗɑɓɧ, ɛɜɚɢɑɝɝ ɝɑɏɘɑəɞɌɢɔɔ ɫɎɗɫɑɞɝɫ ɚɝɚɍɑəəɚ 

ɞɜɟɐɚɑɘɖɔɘ ɔ ɛɜɚɍɗɑɘɌɞɔɣəɧɘ, ɛɚɝɖɚɗɨɖɟ ɛɜɔ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɌɡ ɔɗɔ ɏɔɛɚɎɌɝɖɟɗɫɜ-

əɧɡ ɚɛɟɡɚɗɫɡ ɏɜɌɐɔɑəɞ ɘɑɒɐɟ ɚɜɏɌəɌɘɔ ɔ 

ɚɖɜɟɒɌɪɥɔɘɔ ɝɞɜɟɖɞɟɜɌɘɔ əɔɓɖɔɕ ɔɓ-ɓɌ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɫ ɓɌ ɛɜɑɐɑɗɧ ɚɜɏɌəɌ. ȻɚɐɏɚɞɚɎɖɌ 

ɞɜɑɡɘɑɜəɧɡ ɘɚɐɑɗɑɕ ɐɚɗɒəɌ ɎɖɗɪɣɌɞɨ Ɏ ɝɑɍɫ 

Ɏɧɐɑɗɑəɔɑ Ɏɝɑɡ ɎɌɒəɧɡ ɚɜɏɌəɚɎ ɔ ɝɚɝɟɐɔɝɞɧɡ 

ɝɞɜɟɖɞɟɜ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɣɞɚɍɧ ɚɍɑɝɛɑɣɔɞɨ 

ɡɔɜɟɜɏɌ ɘɌɖɝɔɘɌɗɨəɚɕ ɔəɠɚɜɘɌɢɔɑɕ ɔ ɛɜɚɏəɚ-

ɓɔɜɚɎɌɞɨ Ɏɚɓɘɚɒəɧɑ ɚɝɗɚɒəɑəɔɫ Ɏ ɡɚɐɑ ɚɛɑɜɌ-

ɢɔɔ.  

ȽɚɓɐɌəɔɑ ɞɜɑɡɘɑɜəɧɡ ɘɚɐɑɗɑɕ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ ɝɎɫɓɌəɚ ɝ ɍɚɗɨɤɔɘɔ ɞɜɟɐəɚɝɞɫ-

ɘɔ. ȻɜɚɢɑɐɟɜɌ ɝɚɓɐɌəɔɫ ɞɜɑɡɘɑɜəɚɕ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɑɕ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ ɛɚ-ɛɜɑɒəɑɘɟ ɞɜɑɍɟɑɞ ɚɏɜɚɘəɚɏɚ 

ɖɚɗɔɣɑɝɞɎɌ ɟɝɔɗɔɕ ɖɌɖ ɞɑɡəɔɣɑɝɖɔɡ, ɞɌɖ ɔ Ɏɜɑ-

ɘɑəəɧɡ. ȶɜɚɘɑ ɞɚɏɚ, ɚɍɦɑɖɞɔɎəɌɫ ɔ ɞɚɣəɌɫ 

ɚɢɑəɖɌ ɗɚɖɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɔ əɑɎɚɓɘɚɒəɌ, ɛɚ-

ɝɖɚɗɨɖɟ ɝɑɏɘɑəɞɌɢɔɫ ɎɝɑɏɐɌ ɛɜɚɎɚɐɔɞɝɫ Ɏ ɝɚɚɞ-

ɎɑɞɝɞɎɔɔ ɝ ɝɟɍɦɑɖɞɔɎəɚɕ ɔəɞɑɜɛɜɑɞɌɢɔɑɕ ɜɑəɞ-

ɏɑəɚɗɚɏɌ.  

ȬɎɞɚɘɌɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ȶȾ-

ɔɓɚɍɜɌɒɑəɔɕ ɚɛɟɡɚɗɑɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, 

ɖɌɖ ɛɜɌɎɔɗɚ, əɑɎɚɓɘɚɒəɌ, ɚɝɚɍɑəəɚ ɛɜɔ ɏɔɛɚ-

ɎɌɝɖɟɗɫɜəɧɡ ɚɛɟɡɚɗɫɡ, ɖɚɏɐɌ ɝɑɏɘɑəɞɌɢɔɫ ɓɌ-

ɞɜɟɐəɑəɌ ɎɎɔɐɟ əɑɓəɌɣɔɞɑɗɨəɚɏɚ ɏɜɌɐɔɑəɞɌ 

ɛɗɚɞəɚɝɞɑɕ ɘɑɒɐɟ ɚɜɏɌəɚɘ ɔ ɚɛɟɡɚɗɨɪ. Ⱥɝəɚ-

ɎɧɎɌɫɝɨ əɌ ɚɛɜɑɐɑɗɑəəɚɘ ɟɓɖɚɘ ɐɔɌɛɌɓɚəɑ ȶȾ 

ɣɔɝɑɗ, ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ əɑ ɝɛɚɝɚɍəɚ 

ɝɑɏɘɑəɞɔɜɚɎɌɞɨ ɞɚɗɨɖɚ ɚɍɗɌɝɞɨ ɔəɞɑɜɑɝɌ, ɛɚ-

ɩɞɚɘɟ Ɏɧɐɑɗɑəɔɑ ɞɖɌəɑɕ ɎɝɑɏɐɌ ɚɤɔɍɚɣəɚ. Ⱥɐ-

əɌɖɚ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɚɛɔɝɌəɧ ɛɑɜɝɛɑɖɞɔɎəɧɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɛɚ ɝɚɓɐɌəɔɪ ɌɎɞɚɘɌɞɔɣɑɝɖɚɕ ɝɑɏ-

ɘɑəɞɌɢɔɔ ɚɜɏɌəɚɎ [20]. ȹɌ ɚɝəɚɎɑ 32 ɘɚɐɑɗɑɕ 

ɛɑɣɑəɔ ɌɎɞɚɜɧ ɛɜɑɐɝɞɌɎɗɫɪɞ ɞɜɔ ɞɔɛɌ ɏɜɌɐɌ-

ɢɔɔ ɝɑɜɚɕ ɤɖɌɗɧ. Ƚ ɛɚɘɚɥɨɪ ɩɞɔɡ ɞɔɛɚɎ Ɏ 

ɛɜɚɏɜɌɘɘɑ ɝɚɓɐɌɑɞɝɫ ɤɌɍɗɚə, əɌ ɚɝəɚɎɑ ɖɚɞɚɜɚ-

ɏɚ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɌɎɞɚɘɌɞɔɣɑɝɖɚɑ Ɏɧɐɑɗɑəɔɑ 

ɛɌɜɑəɡɔɘɧ ɚɜɏɌəɌ ɔ ɑɏɚ ɏɜɌəɔɢɧ.  

ȻɜɚɏɜɌɘɘɧ ɐɗɫ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɝɑɏɘɑə-

ɞɔɜɚɎɌəɔɫ ɝɚɝɟɐɚɎ əɑ ɝɟɥɑɝɞɎɟɪɞ. ȹɚ əɌ ɚɝəɚ-

Ɏɑ ɡɚɜɚɤɑɕ ɖɚəɞɜɌɝɞəɚɝɞɔ Ɏɚ Ɏɜɑɘɫ ɛɔɖɚɎɚɏɚ 

ɛɜɚɡɚɒɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɣɑɜɑɓ ɝɑ-

ɣɑəɔɑ ɝɚɝɟɐɌ Ɏɚɓɘɚɒəɚ ɚɞɘɑɣɌɞɨ ɚɍɗɌɝɞɨ ɔəɞɑ-

ɜɑɝɌ, Ɏ ɖɚɞɚɜɚɕ ɛɜɚɏɜɌɘɘɌ Ɏ ɟɓɖɚɘ ɐɔɌɛɌɓɚəɑ 

ȶȾ-ɣɔɝɑɗ ɚɞɚɍɜɌɒɌɑɞ ɘɚɐɑɗɨ. Ȼɜɔ ɩɞɚɘ əɑɚɍɡɚ-

ɐɔɘɚ ɛɚɘəɔɞɨ, ɣɞɚ ɞɜɑɡɘɑɜəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ 

ɝɚɝɟɐɚɎ ð ɩɞɚ ɜɑɓɟɗɨɞɌɞ Ɏɧɐɑɗɑəɔɫ Ɏəɟɞɜɑəəɑɏɚ 

ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɚɜɌɝɞɌəɔɑ 

ɚɛɟɡɚɗɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɝɚɝɟɐɧ, ɖɌɖ ɔ Ɏ 

ɝɗɟɣɌɑ ɝ ɐɎɟɡɘɑɜəɚɕ ɞɚɘɚɏɜɌɘɘɚɕ, ɘɚɒɑɞ ɗɔɤɨ 

ɖɚɝɎɑəəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨɝɫ, əɌɛɜɔɘɑɜ, əɌ ɚɝ-

əɚɎɑ ɎəɑɓɌɛəɚɕ ɜɌɓəɔɢɧ Ɏ ɖɌɗɔɍɜɑ ɝɚɝɟɐɌ ɔɗɔ 

ɛɚɗəɚɕ ɚɖɖɗɪɓɔɔ ɝɚɝɟɐɌ. Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɛɚɝɛɜɚɢɑɝɝɚɜəɌɫ ɚɍɜɌɍɚɞɖɌ Ɏ Ɏɔɐɑ ɝɚ-

ɓɐɌəɔɫ ɞɜɑɡɘɑɜəɧɡ ɘɚɐɑɗɑɕ ɍɧɗɌ ɝɚɛɚɝɞɌɎɗɑəɌ 

ɝ ɌɖɝɔɌɗɨəɧɘɔ ȶȾ-ɝɖɌəɌɘɔ, ɚɢɑəɑəɌ ɐɎɟɘɫ 

ɜɑəɞɏɑəɚɗɚɏɌɘɔ.  Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɝɎɔɐɑ-

ɞɑɗɨɝɞɎɚɎɌɗɔ ɚ ɗɟɣɤɑɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɔ 

əɌ ɞɜɑɡɘɑɜəɧɡ ɘɚɐɑɗɫɡ, ɣɑɘ ɛɜɔ ɌɖɝɔɌɗɨəɧɡ 

ɝɜɑɓɌɡ. ȰɌəəɧɡ ɚɍ ɔəɎɌɓɔɔ ɍɧɗɔ ɚɐɔəɌɖɚɎɧɘɔ 

Ɏ ɚɍɚɔɡ ɝɗɟɣɌɫɡ. ȿɛɜɌɎɗɫɑɘɚɝɞɨ ɞɜɑɡɘɑɜəɚɏɚ 

ɔɓɚɍɜɌɒɑəɔɫ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɚɍɧɣəɧɘɔ ȶȾ 

ɝɣɔɞɌɑɞɝɫ ɘɑəɑɑ ɝɗɚɒəɧɘ.  

ȾɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ əɑ ɘɚɒɑɞ 

ɟɗɟɣɤɔɞɨ ɐɔɌɏəɚɝɞɔɖɟ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɐɎɟɡɘɑɜ-

əɧɘɔ ɔɓɚɍɜɌɒɑəɔɫɘɔ, ɚəɌ ɘɚɒɑɞ ɞɚɗɨɖɚ ɛɜɑɐ-

ɝɞɌɎɔɞɨ ɝɔɞɟɌɢɔɪ Ɏ ɍɚɗɑɑ ɛɗɌɝɞɔɣəɚɕ ɠɚɜɘɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɞɜɑɡɘɑɜəɚɑ ɔɓɚɍɜɌɒɑəɔɑ, ɖɌɖ 

ɛɜɌɎɔɗɚ, əɑ ɟɗɟɣɤɌɑɞ ɚɢɑəɖɟ ɜɑɓɑɖɞɌɍɑɗɨəɚɝɞɔ 

ɜɌɖɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. ȰɌəəɧɕ ɩɞɌɛ 

ɛɚɝɞɛɜɚɢɑɝɝɔəɏɌ ɚɣɑəɨ ɎɌɒɑə ɐɗɫ ɡɔɜɟɜɏɌ Ɏ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɗɌəɔɜɚɎɌəɔɔ ɛɜɔ ɗɑɣɑəɔɔ 

ɜɌɖɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. ȺɐəɌɖɚ, ɝɚɓɐɌəɔɑ 

ɞɜɑɡɘɑɜəɧɡ ɘɚɐɑɗɑɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɐɚ 

ɝɔɡ ɛɚɜ ɞɜɑɍɟɑɞ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɏɚ Ɏɜɑɘɑəɔ ɔ 

ɛɚɩɞɚɘɟ əɑ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ Ɏ ɛɚɎɝɑɐəɑɎ-

əɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. ȱɝɗɔ ɞɑɡəɔɣɑɝɖɔɑ 

Ɏɚɓɘɚɒəɚɝɞɔ ɛɚɓɎɚɗɫɞ Ɏ ɐɌɗɨəɑɕɤɑɘ əɔɎɑɗɔɜɚ-

ɎɌɞɨ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɑ ɠɌɖɞɚɜɧ, ɞɚ ɞɜɑɡ-

ɘɑɜəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɘɚɒɑɞ ɝɞɌɞɨ ɚɍɫɓɌɞɑɗɨ-

əɧɘ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ ɛɜɔ ɜɌɖɑ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ.   

ȳɌɖɗɪɣɑəɔɑ. 

ȻɚɐɎɚɐɫ ɔɞɚɏ, ɘɚɒəɚ ɝɖɌɓɌɞɨ, ɣɞɚ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɞɜɑɡɘɑɜəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ 

ɜɌɖɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɝ ɚɖɜɟɒɌɪɥɔɘɔ 

ɝɚɝɟɐɌɘɔ ɔ ɚɜɏɌəɌɘɔ ɝɐɑɜɒɔɎɌɑɞɝɫ, əɚ ɛɚɗɟ-

ɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ, ɍɑɓɟɝɗɚɎəɚ, əɑɝɟɞ ɐɚɛɚɗəɔ-

ɞɑɗɨəɟɪ ɔəɠɚɜɘɌɢɔɪ ɐɗɫ ɡɔɜɟɜɏɌ.  ȻɜɚɏɜɌɘɘɧ 

ɞɜɑɡɘɑɜəɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ ɐɚɗɒəɧ ɝɚɎɑɜɤɑəɝɞɎɚɎɌɞɨɝɫ ɐɗɫ Ɏəɑɐ-

ɜɑəɔɫ Ɏ ɑɒɑɐəɑɎəɟɪ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ,  ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȶȴȽȾȺȳȹɇȱ ȮȶȷɊɃȱȹȴɋ Ȯ ȾȶȬȹɋɁ ȸȺȷȺɃȹȺȵ Ȳȱȷȱȳɇ 
 

ȾɜɌɎɔəɌ ȸ.ȷ.1, ȻɚɛɚɎ Ȭ.ȯ.2, ȻɚɛɚɎ Ƚ.Ȭ.3, ȶɟɗɔɖɚɎɌ ȱ.Ȯ.1 
 

ɔɝɞɚɓəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɞɖɌəɫɡ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚɕ ɛɌ-

ɞɚɗɚɏɔɑɕ, ɎɧɫɎɗɫɑɘɚɕ əɌ ɛɜɔɑɘɌɡ ɟ ɎɜɌɣɑɕ-ɝɛɑɢɔɌɗɔɝɞɚɎ. ȶɔɝɞɚɓəɧɑ ɔɓɘɑəɑ-

əɔɫ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ ɖɌɖ ɟ Ɏɓɜɚɝɗɧɡ, ɞɌɖ ɔ Ɏ ɐɑɞɝɖɚɘ ɔ ɛɚɐɜɚɝɞɖɚɎɚɘ Ɏɚɓ-

ɜɌɝɞɑ. ȻɜɌɎɔɗɨəɌɫ ɎɑɜɔɠɔɖɌɢɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ȿȳȴ ɛɚɓɎɚɗɫɑɞ ɜɌɝɛɜɑɐɑɗɔɞɨ ɛɌɢɔɑəɞɚɎ ɛɚ 

ɏɜɟɛɛɌɘ ɔ ɜɌɓɜɌɍɚɞɌɞɨ ɞɌɖɞɔɖɟ ɐɚɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɗɑɣɑəɔɫ ɝ ɟɣɑɞɚɘ ɜɔɝɖɚɎ ɐɌɗɨəɑɕɤɑɏɚ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɓɌɍɚɗɑɎɌəɔɫ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɔɝɞɑɘɌɞɔɓɌɢɔɫ ɛɜɔɓəɌɖɚɎ ɔ ɐɚɛɚɗəɑəɔɑ ɖɗɌɝɝɔɠɔɖɌɢɔɔ 

ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɝ ɢɑɗɨɪ ɐɌɗɨəɑɕɤɑɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɌɢɔɑəɞɚɎ ɛɚ ɏɜɟɛɛɌɘ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɔɎɑɐɑə ɌəɌɗɔɓ ɜɌɓɗɔɣəɧɡ ɖɗɌɝɝɔɠɔɖɌɢɔɕ ɖɔɝɞɚɓəɧɡ 

Ɏɖɗɪɣɑəɔɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɛɜɔɘɑəɫɑɘɧɡ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɛɜɚɎɑɐɑə əɌ ɚɝəɚɎɌəɔɔ ɚɝɘɚɞɜɌ ɔ ɗɑɣɑəɔɫ 22 381 ɛɌɢɔɑəɞɌ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 8 ɐɚ 72 

ɗɑɞ, ɚɍɜɌɞɔɎɤɔɡɝɫ əɌ ɛɜɔɑɘ Ɏ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɑ ɘɌɘɘɚɗɚɏɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ ȹɌɟɣ-

əɚɏɚ ɢɑəɞɜɌ ɓɐɚɜɚɎɨɫ ɐɑɞɑɕ ɓɌ ɛɑɜɔɚɐ ɝ 2008 ɛɚ 2015 ɏɏ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɎɧɎɚɐɧ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ) ĭ əɌɔɍɚɗɑɑ ɔəɠɚɜ-

ɘɌɞɔɎəɧɕ ɘɑɞɚɐ ɎɧɫɎɗɑəɔɫ ɖɔɝɞɚɓəɚɕ ɛɌɞɚɗɚɏɔɔ. Ȼɜɑɐɗɚɒɑəɧ ɐɚɛɚɗəɑəɔɫ ɖ ɖɗɌɝɝɔ-

ɠɔɖɌɢɔɔ ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɚ ȿȳȴ ȭɑɜɏ. ȻɜɑɐɝɞɌɎɗɑəəɌɫ ɐɚɛɚɗəɑəəɌɫ ɖɗɌɝɝɔ-

ɠɔɖɌɢɔɫ ɛɚɓɎɚɗɫɑɞ ɝ ɟɣɑɞɚɘ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ ɔ ɝɔɘɛɞɚɘɚɎ ɚɛɜɑɐɑɗɔɞɨ əɑɚɍ-

ɡɚɐɔɘɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɐɌɗɨəɑɕɤɑɏɚ ɐɚɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɝ ɟɣɑɞɚɘ ɜɑɓɟɗɨɞɌɞɚɎ ɜɌɝɛɜɑɐɑ-

ɗɔɞɨ ɛɌɢɔɑəɞɚɎ ɛɚ ɏɜɟɛɛɌɘ ɐɌɗɨəɑɕɤɑɏɚ ɐɔɝɛɌəɝɑɜəɚɏɚ əɌɍɗɪɐɑəɔɫ ɔ ɗɑɣɑəɔɫ.  
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INCLUSION CYST IN BREAST TISSUE 

 

Travina M.L.1, Popov A.G. 2, Popov S.A. 3, Kulikova E. V. 1 
 

ystic changes in the breast are the most frequent pathology diagnosed after a 

physical e xamination. Ultrasonography (US) is th e most informative tec hnique for 

detecting cystic disease. Cystic changes are revealed in adults as well as in chi l-

dren and adolescents. The proper results verification of ultr asonography provides 

an opportunity for both distribution of patients in groups and deve lopment of a 

strategy for further examination and treatment taking into account the risk of further di s-

ease progression.  

Purpose. Systematization of features and the addition to the classification of cystic 

formations with a view to further distri bution of the patients by groups.   

Materials and methods. The analysis of the different classifications of breast cystic 

inclusions was conducted. The outcome analysis was conducted on the comprehensive d a-

taset (patient records and patient management). The  study enrolled 22 381 patients aged 

from 8 to 72 years who received specialized medical care at the Mammology Department of 

the Scientific Center of Children's Health in the period from 2008 to 2015.  

Results. Ultrasonography is the most informative method  for detection of cystic p a-
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thology. We proposed additions to the classification of cystic masses on ultr asound Berg.  

Conclusion. Presented expanded classification system provides determination the 

need for further investigation using the ultrasound signs and symptoms based on the r e-

sults of classifying patients into groups for further dispensary observation and treatment.  

   

Keywords: mammalogy, breast cysts, fibrocystic breast disease, ultrasonography, 

cyst pun cture.  
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ɚɗɚɣəɌɫ ɒɑɗɑɓɌ ɫɎɗɫɑɞɝɫ ɏɚɜɘɚəɚɓɌ-

Ɏɔɝɔɘɧɘ ɚɜɏɌəɚɘ. ȷɪɍɧɑ ɐɔɝɏɚɜɘɚ-

əɌɗɨəɧɑ əɌɜɟɤɑəɔɫ Ɏ ɚɜɏɌəɔɓɘɑ 

Ɏɗɔɫɪɞ əɌ ɔɓɘɑəɑəɔɫ ɠɟəɖɢɔɕ ɞɖɌəɑɕ [1]. ȿɎɑ-

ɗɔɣɑəɔɑ ɔɗɔ ɛɚɫɎɗɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɝɑɖɜɑ-

ɢɔɔ, əɑ ɝɎɫɓɌəəɚɕ ɝ ɛɑɜɔɚɐɌɘɔ ɍɑɜɑɘɑəəɚɝɞɔ ɔ 

ɗɌɖɞɌɢɔɔ, ɘɚɒɑɞ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɞɨ ɚ ɜɌɓɎɔɞɔɔ 

ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, Ɍ ɟɝɔɗɑəɔɑ ɛɜɚɗɔɠɑɜɌ-

ɞɔɎəɧɡ ɛɜɚɢɑɝɝɚɎ ĭ ɚ ɛɚɫɎɗɑəɔɔ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɝɞɜɟɖɞɟɜ. ȷɪɍɧɑ ɔɓɘɑəɑəɔɫ ɞɖɌəɑɕ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ ɟɎɑɗɔɣɔɎɌɪɞ ɜɔɝɖ ɓɌɛɟɝɖɌ ɚəɖɚ-

ɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ [2]. Ȼɜɔɘɑəɫɑɘɧɑ Ɏ ɖɗɔ-

əɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ (ɖɔɝɞɚɓəɧɡ) ɚɍɜɌɓɚɎɌəɔɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ 

əɑ ɛɚɓɎɚɗɫɪɞ ɝɔɝɞɑɘɌɞɔɓɔɜɚɎɌɞɨ ɔ ɜɌɝɛɜɑɐɑ-

ɗɫɞɨ ɛɌɢɔɑəɞɚɎ Ɏ ɏɜɟɛɛɧ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɜɔɝ-

ɖɌ. Ƚ ɟɣɑɞɚɘ Ɏɖɗɪɣɑəɔɫ Ɏ ɚɝɘɚɞɜ ɐɑɞɑɕ ɔ ɛɚɐ-

ɜɚɝɞɖɚɎ ɔɓɘɑəɔɗɝɫ ɎɚɓɜɌɝɞəɚɕ ɝɛɑɖɞɜ ɎɧɫɎɗɫɑ-

ɘɚɕ ɖɔɝɞɚɓəɚɕ ɛɌɞɚɗɚɏɔɔ. Ȯ ɐɑɞɝɖɚɘ ɎɚɓɜɌɝɞɑ Ɏ 

ɝɖɜɔəɔəɏɚɎɧɡ ɛɜɚɏɜɌɘɘɌɡ Ɏ ɐɑɖɜɑɞɔɜɚɎɌəəɧɑ 

ɎɚɓɜɌɝɞɌ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɜɚɎɑɐɑəɔɑ ɞɚɗɨɖɚ ɠɔ-

ɓɔɖɌɗɨəɚɏɚ ɚɝɘɚɞɜɌ, ɣɞɚ ɚɏɜɌəɔɣɔɎɌɑɞ Ɏɚɓɘɚɒ-

əɚɝɞɔ ɎɧɫɎɗɑəɔɫ ɔɓɘɑəɑəəɧɡ ɝɞɜɟɖɞɟɜɧ ɒɑɗɑ-

ɓɧ [3]. Ƚ ɎɚɓɜɌɝɞɌ 35 ɗɑɞ Ɏ ɛɜɚɏɜɌɘɘɟ ɚəɖɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɝɖɜɔəɔəɏɌ ɎɎɚɐɔɞɝɫ ɘɌɘɘɚɏɜɌɠɔɫ ɖɌɖ 

ɚɝəɚɎəɚɕ ɘɑɞɚɐ ɚɍɝɗɑɐɚɎɌəɔɫ, ɖɚɞɚɜɌɫ, ɞɑɘ əɑ 

ɘɑəɑɑ, ɛɜɔ əɌɗɔɣɔɔ ɛɗɚɞəɚɕ ɞɖɌəɔ ɔɗɔ ɐɌɒɑ 

ɛɜɔ ɎɧɫɎɗɑəəɚɕ ɛɌɞɚɗɚɏɔɔ əɑ ɛɚɓɎɚɗɫɑɞ ɚɐəɚ-

ɓəɌɣəɚ ɚɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ Ɏəɟɞɜɑəəɪɪ ɩɡɚ-

ɝɞɜɟɖɞɟɜɟ ɚɍɜɌɓɚɎɌəɔɕ ɔ ɔɓɘɑəɑəɔɕ ɛɑɜɔɠɑɜɔ-

ɣɑɝɖɚɕ ɞɖɌəɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ [4]. ȶɌɖ Ɏ ɐɑɞ-

ɝɖɚɕ ɔ ɛɚɐɜɚɝɞɖɚɎɚɕ ɛɜɌɖɞɔɖɑ, ɞɌɖ ɔ Ɏ ɐɜɟɏɔɡ 

ɎɚɓɜɌɝɞəɧɡ ɖɌɞɑɏɚɜɔɫɡ, ɐɗɫ ɔɐɑəɞɔɠɔɖɌɢɔɔ 

ɎɧɫɎɗɑəəɧɡ ɛɜɔ ɚɝɘɚɞɜɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɟɛɗɚɞəɑəɔɕ ɔɝɛɚɗɨɓɟɑɞɝɫ ɘɑɞɚɐ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ (ȿȳȴ) ɝ ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ Ɏəɟɞ-

ɜɑəəɑɕ ɝɞɜɟɖɞɟɜɧ ɚɍɜɌɓɚɎɌəɔɫ, ɚɝɚɍɑəəɚ ɖɔ-

ɝɞɚɓəɧɡ ɔɓɘɑəɑəɔɕ [5]. ȷɚɖɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ 

ɞɖɌəɫɡ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɘɚɏɟɞ ɍɧɞɨ Ɍɍɝɚɗɪɞəɚ 

ɍɑɝɝɔɘɛɞɚɘəɧɘɔ ɝ ɗɌɞɑəɞəɧɘ ɞɑɣɑəɔɑɘ ɔ əɑ 

ɛɜɔɣɔəɫɞɨ ɍɑɝɛɚɖɚɕɝɞɎɌ ɛɌɢɔɑəɞɖɑ; əɌɗɔɣɔɑ 

ɒɌɗɚɍ əɌɔɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɚ ɛɜɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌ-

əɔɔ ɛɌɞɚɗɚɏɔɔ ɝ ɖɔɝɞɚɓəɧɘɔ Ɏɖɗɪɣɑəɔɫɘɔ [6].  

ȹɌɘɔ ɛɜɑɐɗɚɒɑəɌ ɘɚɐɔɠɔɖɌɢɔɫ ɖɗɌɝɝɔ-

ɠɔɖɌɢɔɔ ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɚ ȿȳȴ Ȯɑəɐɔ 

ȭɑɜɏ (ȸɑɐɔɢɔəɝɖɔɕ ɢɑəɞɜ ɛɜɔ ȿəɔɎɑɜɝɔɞɑɞɑ 

ȻɔɞɞɝɍɟɜɏɌ, ȽɄȬ) ɝ Ɏɖɗɪɣɑəɔɑɘ ɐɚɛɚɗəɔɞɑɗɨ-

əɚɏɚ ɜɌɓɐɑɗɌ, ɝɎɫɓɌəəɚɏɚ ɝ ɖɔɝɞɚɓəɚɚɍɜɌɓəɧɘɔ 

ɜɌɝɤɔɜɑəɔɫɘɔ ɛɜɚɞɚɖɚɎɚɕ ɝɔɝɞɑɘɧ [7]. Ȼɜɑɐ-

ɗɚɒɑəɧ Ɍɗɏɚɜɔɞɘɧ ɐɚɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɐɌɗɨəɑɕ-

ɤɑɏɚ əɌɍɗɪɐɑəɔɫ ɔ ɗɑɣɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɘɌɘɘɚɗɚɏɔɣɑɝɖɚɘ ɚɞɐɑɗɑəɔɔ ɀȯȬȿ 

çȹɂȳȰè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ ɓɌ 7 ɗɑɞ ɜɌɍɚɞɧ Ɏɧ-

ɛɚɗəɑəɚ ɚɍɝɗɑɐɚɎɌəɔɑ 22 381 ɛɌɢɔɑəɞɖɑ Ɏ Ɏɚɓ-

ɜɌɝɞɑ ɚɞ 8 ɐɚ 72 ɗɑɞ, ɔɓ əɔɡ ɐɑɞɑɕ ɔ ɛɚɐɜɚɝɞɖɚɎ 

ɍɧɗɚ 6126 (27,4%), Ɏɓɜɚɝɗɧɡ ĭ 16 255 (72,6%). 

Ȼɚɝɗɑ ɐɚɚɍɝɗɑɐɚɎɌəɔɫ ɘɑɞɚɐɚɘ ȿȳȴ ɖɔɝɞɚɓəɧɑ 

ɚɍɜɌɓɚɎɌəɔɫ ɎɧɫɎɗɑəɧ ɟ 741 ɛɌɢɔɑəɞɖɔ (12,1%)  

Ɏ ɏɜɟɛɛɑ ɚɞ 8 ɐɚ 17 ɗɑɞ ɔ ɟ 7965 (49%) Ɏ ɏɜɟɛɛɑ 

ɚɞ 18 ɐɚ 72 ɗɑɞ.  

Ⱥɝɘɚɞɜ ɝɚɝɞɚɫɗ ɔɓ ɝɍɚɜɌ ɌəɌɘəɑɓɌ, ɒɌɗɚɍ, 

ɠɔɓɔɖɌɗɨəɚɏɚ ɚɝɘɚɞɜɌ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ (ɌɛɛɌɜɌɞ GE Logiq 

Book XP, Voluson 730, ɐɌɞɣɔɖ 7,5 ȸɏɢ; GE 

Healthcare, ȽɄȬ); ɘɌɘɘɚɏɜɌɠɔɫ ɛɜɚɎɚɐɔɗɌɝɨ Ɏ 

ɏɜɟɛɛɑ ɒɑəɥɔə ɝɞɌɜɤɑ 35 ɗɑɞ (Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

ɛɜɔɖɌɓɚɘ ʈ 572ə əɌ ɌɛɛɌɜɌɞɑ Siemens 

Mammomat Insp iration (Siemens AG, ȯɑɜɘɌəɔɫ) 

[3]. ȴɓ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ 

ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɞɚəɖɚɔɏɚɗɨəɌɫ ɔ ɞɚɗɝɞɚɔɏɚɗɨəɌɫ 

ɍɔɚɛɝɔɫ, ɢɔɞɚɗɚɏɔɣɑɝɖɚɑ ɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɛɚɗɟɣɑəəɚɏɚ ɛɚɝɗɑ ɛɟəɖɢɔɔ ɘɌɞɑɜɔ-

ɌɗɌ, ɍɔɚɡɔɘɔɣɑɝɖɚɑ ɔ ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɒɔɐɖɚɝɞəɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ ɖɔɝɞ, 

ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ĭ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ ɝ ɖɚəɞɜɌɝɞɚɘ (GE Signa 1,5 T; GE 

Healthcare, ȽɄȬ). 

Ȱɗɫ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌ-

əɔɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɔɝɛɚɗɨɓɟɪɞɝɫ ɝɗɑɐɟɪɥɔɑ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ.  

1. Ȯ ɚɝəɚɎɑ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɗɑɒɔɞ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ȹ.ȴ. ȼɚɒɖɚɎɚɕ: 

ɜɌɝɛɜɑɐɑɗɑəɔɑ ɎɧɫɎɗɑəəɚɕ ɛɌɞɚɗɚɏɔɔ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɛɜɑɚɍɗɌɐɌəɔɫ ɖɚɘɛɚəɑəɞɚɎ ɒɑɗɑɓɧ 

(ɠɔɍɜɚɓəɧɕ, ɖɔɝɞɚɓəɧɕ, ɒɑɗɑɓɔɝɞɧɕ ɖɚɘɛɚ-

ȸ 
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əɑəɞ; ɝɘɑɤɌəəɧɑ ɠɚɜɘɧ ɘɌɝɞɚɛɌɞɔɔ; ɝɖɗɑɜɚ-

ɓɔɜɟɪɥɔɕ Ɍɐɑəɚɓ ɔ ɟɓɗɚɎɧɑ ɠɚɜɘɧ ɠɔɍɜɚɓəɚ-

ɖɔɝɞɚɓəɚɕ ɘɌɝɞɚɛɌɞɔɔ) [8, 9].  

2. ȶɗɌɝɝɔɠɔɖɌɢɔɫ BIRADS (Breast Imaging 

Reporting and Data System) ɛɚɓɎɚɗɫɑɞ ɜɌɝɛɜɑɐɑ-

ɗɔɞɨ ɛɌɢɔɑəɞɚɎ ɛɚ ɎɧɫɎɗɑəəɚɕ ɛɌɞɚɗɚɏɔɔ ɔ 

ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌɞɨ ɗɑɣɑɍəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ 

Ɍɗɏɚɜɔɞɘɧ əɌ ɚɝəɚɎɌəɔɔ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɐɔɌ-

ɏəɚɝɞɔɖɔ [10]. 

3. Ȯ ɟɣɑɍəɔɖɑ ȹ.Ȯ. ȳɌɍɚɗɚɞɝɖɚɕ ɖɔɝɞɚɓəɧɑ 

ɚɍɜɌɓɚɎɌəɔɫ ɜɌɝɛɜɑɐɑɗɑəɧ ɛɚ ɏɜɟɛɛɌɘ ɞɔɛɔɣ-

əɧɡ ɔ Ɍɞɔɛɔɣəɧɡ ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, ɐɔ-

ɗɌɞɌɢɔɔ ɛɜɚɞɚɖɚɎ [11].  

4. Ȯ ɓɌɜɟɍɑɒəɧɡ ɝɞɜɌəɌɡ ɔɝɛɚɗɨɓɟɑɞɝɫ 

ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɚ ȿȳȴ 

ȭɑɜɏ (ɞɌɍɗ. ʈ1) [7].  

Ȯ ɖɗɌɝɝɔɠɔɖɌɞɚɜɑ ɛɚ ȸȶȭ-10 ɐɗɫ ɜɑɏɔ-

ɝɞɜɌɢɔɔ ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɑ ɔɝɛɚɗɨɓɚɎɌəɧ ɖɚɐɧ N60, N60.0, N60.1, 

N60.3, N60.4, N64.3, N64.5, N64.8.   

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ əɚɜɘɑ ɘɚɗɚɣəɌɫ ɒɑɗɑɓɌ ɛɜɔ ɛɌɗɨɛɌɢɔɔ 

ɘɫɏɖɌɫ, ɍɑɓɍɚɗɑɓəɑəəɌɫ, ɍɑɓ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

Ɏɖɗɪɣɑəɔɕ. ȹɌ ȿȳ-ɔɓɚɍɜɌɒɑəɔɔ ɒɑɗɑɓɔɝɞɌɫ 

ɞɖɌəɨ ɡɚɜɚɤɚ ɝɞɜɟɖɞɟɜɔɜɚɎɌəɌ, ɝɚɚɞəɚɤɑəɔɑ ɝ 

ɒɔɜɚɎɧɘ ɖɚɘɛɚəɑəɞɚɘ əɑ ɔɘɑɑɞ ɓəɌɣɑəɔɫ, ɛɜɚ-

ɞɚɖɔ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɚɍɜɌɓɚɎɌəɔɫ əɑ ɚɛɜɑɐɑ-

ɗɫɪɞɝɫ.  

ȷɪɍɧɑ əɌɜɟɤɑəɔɫ ɝɞɜɟɖɞɟɜɧ ɒɑɗɑɓɧ ɟ 

ɛɌɢɔɑəɞɖɔ ɞɜɌɖɞɟɪɞɝɫ ɖɌɖ ɝɔɘɛɞɚɘɧ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɚɞɖɗɚəɑəɔɕ ɔ əɌɜɟɤɑəɔɫ ɏɚɜɘɚəɌɗɨ-

əɚɏɚ ɠɚəɌ. ȮɧɫɎɗɑəɔɑ ɒɔɐɖɚɝɞəɧɡ Ɏɖɗɪɣɑəɔɕ 

Ɏ ɝɞɜɟɖɞɟɜɑ ɒɑɗɑɓɧ ɚɍɟɝɗɚɎɗɑəɧ ɛɚɎɧɤɑəəɚɕ 

ɝɑɖɜɑɢɔɑɕ ɖɌɖ ɒɑɗɑɓɔɝɞɚɏɚ, ɞɌɖ ɔ ɛɜɚɞɚɖɚɎɚɏɚ 

ɩɛɔɞɑɗɔɫ. ȬɖɞɔɎəɌɫ ɝɑɖɜɑɞɚɜəɌɫ ɠɟəɖɢɔɫ ɠɔ-

ɓɔɚɗɚɏɔɣəɌ ɞɚɗɨɖɚ ɐɗɫ ɛɑɜɔɚɐɌ ɍɑɜɑɘɑəəɚɝɞɔ ɔ 

ɗɌɖɞɌɢɔɔ.  

ȮɛɑɜɎɧɑ ɖɔɝɞɚɓəɧɑ ɔɓɘɑəɑəɔɫ ɘɚɗɚɣəɧɡ 

ɒɑɗɑɓ ɚɛɔɝɌɗ S. Cooper Ɏ 1829 ɏ., Ɍ ɞɑɜɘɔə çɝɑ-

ɜɚɓəɚ-ɖɔɝɞɚɓəɌɫ ɚɛɟɡɚɗɨ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧè ɍɧɗ 

ɎɎɑɐɑə Ȯ. Brodi Ɏ 1840 ɏ. Ɏ ɝɎɫɓɔ ɝ ɚɍəɌɜɟɒɑəɔ-

ɑɘ ɒɔɐɖɚɝɞəɚɏɚ ɝɚɐɑɜɒɌəɔɫ Ɏ ɚɍɜɌɓɚɎɌəɔɔ [12, 

13]. Ȼɚ ɚɛɜɑɐɑɗɑəɔɪ Ȯɝɑɘɔɜəɚɕ ɚɜɏɌəɔɓɌɢɔɔ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ (1984 ɏ.), ɠɔɍɜɚɓəɚ-ɖɔɝɞɚɓəɌɫ 

ɘɌɝɞɚɛɌɞɔɫ ɚɛɜɑɐɑɗɑəɌ ɖɌɖ ɍɚɗɑɓəɨ, ɝɎɫɓɌəəɌɫ 

ɝ əɌɜɟɤɑəɔɑɘ ɝɚɚɞəɚɤɑəɔɫ ɩɛɔɞɑɗɔɌɗɨəɚɏɚ ɔ 

ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɚɏɚ ɖɚɘɛɚəɑəɞɚɎ, ɤɔɜɚɖɔɘ 

ɝɛɑɖɞɜɚɘ ɛɜɚɗɔɠɑɜɌɞɔɎəɧɡ ɔ ɜɑɏɜɑɝɝɔɎəɧɡ 

ɔɓɘɑəɑəɔɕ ɞɖɌəɑɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. 

ȼɌəɑɑ ɗɑɣɑəɔɑ ɎɧɫɎɗɑəəɧɡ ɟɓɗɚɎɧɡ ɠɚɜɘ 

Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɛɜɚɎɚɐɔɗɚɝɨ ɘɑɞɚɐɚɘ ɝɑɖɞɚ-

ɜɌɗɨəɧɡ ɜɑɓɑɖɢɔɕ, əɚ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɝɎɫ-

ɓɔ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɍɚɗɑɑ ɟɏɗɟɍɗɑəəɚɕ ɔəɝɞɜɟ-

ɘɑəɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɘɔɜɚɎɧɘ ɝɞɌəɐɌɜɞɚɘ 

ɫɎɗɫɑɞɝɫ ɗɑɣɑɍəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚəɖɚɔɏɚɗɨ-

əɌɫ ɛɟəɖɢɔɫ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ ɝ ɢɑɗɨɪ Ɍɝɛɔ-

ɜɌɢɔɔ ɖɔɝɞɚɓəɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ ɔ ɑɏɚ ɐɌɗɨəɑɕ-

ɤɑɏɚ ɗɌɍɚɜɌɞɚɜəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ [14].  

Ȯ ɏɜɟɛɛɑ ɐɑɞɑɕ ɔ ɛɚɐɜɚɝɞɖɚɎ ɝ ɖɔɝɞɚɓəɧ-

ɘɔ Ɏɖɗɪɣɑəɔɫɘɔ (8-17 ɗɑɞ) ɞɚəɖɚɔɏɚɗɨəɌɫ 

ɛɟəɖɢɔɫ ɎɧɛɚɗəɑəɌ 608 ɛɌɢɔɑəɞɖɌɘ (82%)  ɔɓ 

741,  Ɏ ɏɜɟɛɛɑ Ɏɓɜɚɝɗɧɡ (18-72 ɏɚɐɌ) ĭ 

1680/7965 (21,1%).   

Ȼɚ ɗɔɞɑɜɌɞɟɜəɧɘ ɐɌəəɧɘ, ɠɔɍɜɚɓəɚ-

ɖɔɝɞɚɓəɌɫ ɘɌɝɞɚɛɌɞɔɫ ɟ ɛɌɢɔɑəɞɚɖ ɝɞɌɜɤɑ 18 

ɗɑɞ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ 50-60% ɝɗɟɣɌɑɎ, ɣɌɥɑ ɛɜɔɡɚ-

ɐɔɞɝɫ əɌ ɎɚɓɜɌɝɞəɚɕ ɛɑɜɔɚɐ 30-50 ɗɑɞ, ɔ ɓəɌɣɔ-

ɞɑɗɨəɚ ɜɑɒɑ ɛɌɞɚɗɚɏɔɫ ɎɧɫɎɗɫɑɞɝɫ ɟ ɒɑəɥɔə Ɏ 

ɛɚɝɞɘɑəɚɛɌɟɓɌɗɨəɚɘ ɛɑɜɔɚɐɑ [15-17].  

ɉɞɌɛəɧɑ ɛɔɖɔ ɏɚɜɘɚəɌɗɨəɚɕ ɛɑɜɑɝɞɜɚɕɖɔ, 

ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɐɑɞɝɖɚɏɚ ɔ ɛɚɐɜɚɝɞɖɚɎɚɏɚ ɛɑ-

ɜɔɚɐɚɎ, ɚɍɟɝɗɚɎɗɔɎɌɪɞ ɛɚɎɧɤɑəɔɑ ɝɑɖɜɑɞɚɜəɚɕ 

ɌɖɞɔɎəɚɝɞɔ ɔ əɑɝɚɚɞɎɑɞɝɞɎɔɑ ɜɑɓɚɜɍɢɔɚəəɚɕ 

ɌɖɞɔɎəɚɝɞɔ ɩɛɔɞɑɗɔɫ, ɣɞɚ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ 

ɚɍɜɌɓɚɎɌəɔɪ ɖɔɝɞɚɓəɧɡ ɜɌɝɤɔɜɑəɔɕ ɛɜɚɞɚɖɚɎ 

ɛɚɐ ɝɚɝɖɚɎɚ-Ɍɜɑɚɗɫɜəɧɘ ɖɚɘɛɗɑɖɝɚɘ. Ȼɜɔ ɠɔ-

ɓɔɖɌɗɨəɚɘ ɚɝɘɚɞɜɑ ɛɚɐɜɚɝɞɖɚɎ ɖɔɝɞɚɓəɧɑ ɚɍɜɌ-

ɓɚɎɌəɔɫ ɘɚɒəɚ ɚɍəɌɜɟɒɔɞɨ əɑ ɍɚɗɑɑ ɣɑɘ Ɏ 3% 

ɝɗɟɣɌɑɎ, ɞɚɏɐɌ ɖɌɖ ɛɜɔ Ɏɖɗɪɣɑəɔɔ Ɏ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɑ ɘɑɜɚɛɜɔɫɞɔɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɘɑɞɚɐɌ 

ɎɧɫɎɗɫɑɘɚɝɞɨ Ɍəɩɡɚɏɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɟɎɑɗɔ-

ɣɔɎɌɑɞɝɫ ɐɚ 12-19% Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɚɓɜɌɝɞ-

əɚɕ ɏɜɟɛɛɧ ɛɚɐɜɚɝɞɖɚɎ [18, 19]. 

Ȯ ɝɎɚɑɕ ɜɌɍɚɞɑ ɘɧ ɔɝɛɚɗɨɓɟɑɘ ɝɚɍɝɞɎɑə-

əɟɪ ɖɗɌɝɝɔɠɔɖɌɢɔɪ ɎɧɫɎɗɑəəɧɡ ɖɔɝɞɚɓəɧɡ 

ɔɓɘɑəɑəɔɕ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȿȳȴ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ 

ɝ ɟɣɑɞɚɘ ɎɔɐɚɎ ɖɔɝɞɚɓəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɛɜɚɞɚ-

ɖɚɎɚɕ  ɝɔɝɞɑɘɑ  ɒɑɗɑɓɧ  (ɘɚɐɑɜəɔɓɌɢɔɫ  ɖɗɌɝɝɔ- 

ȾɌɍɗɔɢɌ ʈ 1.  ȺɛɔɝɌəɔɑ ɞɔɛɚɎ ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɛɚ ȿȳȴ (W.A. 

Berg, 2003).  

ʊʠʧ  

ʢʠʩʪʳ 

ʆ
ʠʩʘʥʠʝ 

I ʇʨʦʩʪʘʷ ʢʠʩʪʘ 

II  ʂʣʘʩʪʝʨʥʳʝ ʤʠʥʠʢʠʩʪʳ 

III  ʂʠʩʪʳ ʩ ʪʦʥʢʠʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ 

IV  ʉʣʦʞʥʳʝ ʢʠʩʪʳ (ʩ ʛʫʩʪʳʤ ʦʜʥʦʨʦʜʥʳʤ ʩʦʜʝʨʞʠʤʳʤ) 

V ʂʠʩʪʳ ʩ ʪʦʣʩʪʦʡ ʢʘʧʩʫʣʦʡ / ʪʦʣʩʪʳʤʠ ʥʝʨʦʚʥʳʤʠ ʚʥʫʪʨʠʢʠʩʪʦʟʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ / 

ʚʥʫʪʨʠʢʠʩʪʦʟʥʳʝ ʨʘʟʨʘʩʪʘʥʠʷ 

VI ʉʦ ʩʤʝh ʝʥʥʳʤ ʪʢʘʥʝʚʳʤ ʠ ʞʠʜʢʦʩʪʥʳʤ ʩʦʜʝʨʞʠʤʳʤ 
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ɠɔɖɌɢɔɔ W.A. Berg, 2003; ɞɌɍɗ. ʈ 2).  

ȻɜɑɐɝɞɌɎɗɑəəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɛɚɓɎɚɗɫɑɞ 

ɝ ɟɣɑɞɚɘ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ ɔ ɝɔɘɛɞɚ-

ɘɚɎ ɚɛɜɑɐɑɗɔɞɨ əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ 

ɐɌɗɨəɑɕɤɑɏɚ ɐɚɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɝ ɟɣɑɞɚɘ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɜɌɝɛɜɑɐɑɗɔɞɨ ɛɌɢɔɑəɞɚɎ ɛɚ ɏɜɟɛɛɌɘ 

ɐɌɗɨəɑɕɤɑɏɚ ɐɔɝɛɌəɝɑɜəɚɏɚ əɌɍɗɪɐɑəɔɫ ɔ ɗɑ-

ɣɑəɔɫ.  

ȾɌɍɗɔɢɌ ʈ 2.   ȼɌɝɤɔɜɑəəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɛɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ȿȳȴ ɝ ɟɣɑɞɚɘ ɜɔɝɖɌ ɚɓɗɚɖɌɣɑɝɞɎɗɑəɔɫ ɔ ɞɌɖɞɔɖɔ ɐɚɚɍɝɗɑɐɚɎɌəɔɫ (ȽĭD-

ɖɗɌɝɝɔɠɔɖɌɢɔɫ). 

ʊʠʧ 

ʢʠʩʪʳ 

ʆʧʠʩʘʥʠʝ ʉʭʝʤʘ ʆʧʠʩʘʥʠʝ ʋɿʀ-ʢʘʨʪʠʥʳ ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʦʦʙʩʣʝʜʦʚʘʥʠʶ ʆʥʢʦʣʦʛʠʯʝʩʢʘʷ 

ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ 

ʉ1 ʇʨʦʩʪʘʷ ʢʠʩʪʘ 

 

ɸʥʵʭʦʛʝʥʥʦʝ
ʦʙʨ
ʟʦʚʘʥʠʝ ʚ ʪʦʥʢʦʡ 

ʢʘʧʩʫʣʝ ʩ ʫʩʠʣʝʥʠʝʤ ʜʦʨʟʘʣʴʥʦʡ ʪʝʥʠ 

ʊʦʥʢʦʠʛʦʣʴʥʘʷ ʘʩʧʠʨʘʮʠʷ ʧʨʠ ʜʠʘʤʝʪʨʝ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʙʦʣʝʝ 1 ʩʤ  

ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʘʪʝʨʠʘʣʘ  

ʅʠʟʢʘʷ 

ʉ2 ʂʣʘʩʪʝʨʥʳʝ 

ʤʠʥʠʢʠʩʪʳ 

 

ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʘʥʵʭʦʛʝʥʥʳʝ ʦʙʨʘʟʦ-

ʚʘʥʠʷ 

ʊʦʥʢʦʠʛʦʣʴʥʘʷ ʘʩʧʠʨʘʮʠʷ ʧʨʠ ʜʠʘʤʝʪʨʝ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʙʦʣʝʝ 1 ʩʤ  

ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʘʪʝʨʠʘʣʘ 

ʅʠʟʢʘʷ 

ʉ3 ʂʠʩʪʳ ʩ ʪʦʥʢʠʤʠ 

ʧʝʨʝʛʦʨʦʜʢʘʤʠ 

 

ɸʥʵʭʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʪʦʥʢʠʤʠ 

ʚʥʫʪʨʠʧʦʣʦʩʪʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ. ɹʝʟ 

ʫʩʠʣʝʥʠʷ ʢʨʦʚʦʪʦʢʘ ʥʘ ʨʝʞʠʤʝ ʮʚʝʪʦ-

ʚʦʛʦ ʜʦʧʧʣʝʨʦʚʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ 

(ʎɼʂ) 

ʊʦʥʢʦʠʛʦʣʴʥʘʷ ʘʩʧʠʨʘʮʠʷ ʧʨʠ ʜʠʘʤʝʪʨʝ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʙʦʣʝʝ 1 ʩʤ  

ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʘʪʝʨʠʘʣʘ 

ʅʠʟʢʘʷ 

ʉ4 ʉʣʦʞʥʳʝ ʢʠʩʪʳ 

(ʩ ʛʫʩʪʳʤ ʦʜʥʦ-

ʨʦʜʥʳʤ ʩʦʜʝʨ-

ʞʠʤʳʤ) 

 

ʆʙʨʘʟʦʚʘʥʠʝ ʩ ʯʝʪʢʠʤʠ ʢʦʥʪʫʨʘʤʠ, 

ʛʫʩʪʳʤ ʩʦʜʝʨʞʠʤʳʤ. ɹʝʟ ʫʩʠʣʝ-

ʥʠ
̫ʢʨʦʚʦʪʦʢʘ ʥʘ ʨʝʞʠʤʝ ʎɼʂ 

ʊʦʥʢʦʠʛʦʣʴʥʘʷ ʘʩʧʠʨʘʮʠʷ; ʧʨʠ ʛʫʩʪʦʤ ʩʦʜʝʨ-

ʞʠʤʦʤ ðʧʨʦʤʳʚʘʥʠʝ ʧʦʣʦʩʪʠ. ʎʠʪʦʣʦʛʠʯʝ-

ʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ 

ʉʨʝʜʥʷʷ 

ʉ5 ʂʠʩʪʳ ʩ ʪʦʣʩʪʦʡ 

ʢʘʧʩʫʣʦʡ / ʪʦʣ-

ʩʪʳʤʠ ʥʝʨʦʚʥʳ-

ʤʠ ʚʥʫʪʨʠʢʠ-

ʩʪʦʟʥʳʤʠ ʧʝʨʝ-

ʛʦʨʦʜʢʘʤʠ / 

ʚʥʫʪʨʠʢʠʩʪʦʟʥʳʝ  

ʨʘʟʨʘʩʪʘʥʠʷ 

 

ɸʥʵʭʦʛʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩ ʫʪʦʣʱʝʥ-

ʥʦʡ, ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʢʘʧʩʫʣʦʡ ʠʣʠ 

ʧʝʨʝʛʦʨʦʜʢʦʡ, ʚʥʫʪʨʠʧʦʣʦʩʪʥʳʝ ʨʘʟ-

ʨʘʩʪʘʥʠʷ. ʋʩʠʣʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʥʘ ʨʝ-

ʞʠʤʝ ʎɼʂ 

ʊʦʥʢʦʠʛʦʣʴʥʘʷ ʠʣʠ core-ʙʠʦʧʩʠʷ ʧʨʠ ʥʘʣʠʯʠʠ 

ʨʘʟʨʘʩʪʘʥʠʡ. ʎʠʪʦʣʦʛʠʯʝʩʢʦʝ ʠʣʠ ʛʠʩʪʦʣʦʛʠ-

ʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ  

ɺʳʩʦʢʘʷ 

ʉ6  ʉʦ ʩʤʝʰʘʥʥʳʤ 

ʪʢʘʥʝʚʳʤ ʠ 

ʞʠʜʢʦʩʪʥʳʤ 

ʩʦʜʝʨʞʠʤʳʤ 
 

ɻʠʧʦʵʭʦʛʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩ ʥʝʩʠʤ-

ʤʝʪʨʠʯʥʳʤʠ ʞʠʜʢʦʩʪʥʳʤʠ ʚʢʣʶʯʝʥʠ-

ʷʤʠ. ʋʩʠʣʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʥʘ ʨʝʞʠʤʝ 

ʎɼʂ 

ʊʦʥʢʦʠʛʦʣʴʥʘʷ ʠʣʠ core-ʙʠʦʧʩʠʷ ʧʨʠ ʥʘʣʠʯʠʠ 

ʨʘʟʨʘʩʪʘʥʠʡ. ʎʠʪʦʣʦʛʠʯʝʩʢʦʝ ʠʣʠ ʛʠʩʪʦʣʦʛʠ-

ʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ 

ɺʳʩʦʢʘʷ 

D1 ʕʢʪʘʟʠʷ ʧʨʦʪʦ-

ʢʦʚ 
 

ʈʘʩʰʠʨʝʥʠʝ ʧʨʦʪʦʢʦʚ ʙʦʣʝʝ 0,4 ʩʤ.  

ɹʝʟ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʝʥʦʢ ʧʨʦʪʦʢʘ 

ʂʦʥʪʨʦʣʴ ʟʘ ʚʳʜʝʣʝʥʠʷʤ ʠʟ ʩʦʩʢʘ. ʎʠʪʦʣʦʛʠ-

ʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʜʝʣʝʥʠʡ. 

ɼʫʢʪʦʛʨʘʬʠʷ ʧʦ ʧʦʢʘʟʘʥʠʷʤ 

ʅʠʟʢʘʷ 

D2 ʇʩʝʚʜʦʢʠʩʪʳ 

(ʢʠʩʪʦʟʥʳʝ 

ʨʘʩh ʠʨʝʥʠʷ 

ʧʨʦʪʦʢʦʚ) 

 

ɸʥʵʭʦʛʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʪʦʥʢʦʡ 

ʢʘʧʩʫʣʝ ʩʦ ʩʚʷʟʴʶ ʩ ʧʨʦʪʦʢʦʤ 

ʊʦʥʢʦʠʛʦʣʴʥʘʷ ʘʩʧʠʨʘʮʠʷ ʧʨʠ ʜʠʘʤʝʪʨʝ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʙʦʣʝʝ 1 ʩʤ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʮʠʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ 

ʅʠʟʢʘʷ 

D3 ɺʥʫʪʨʠʧʨʦʪʦ-

ʢʦʚʳʝ ʨʘʟʨʘʩʪʘ-

ʥʠʷ ʩʦ ʩʥʠʞʝ-

ʥʠʝʤ ʪʦʥʫʩʘ ʚ 

ʧʨʦʪʦʢʝ 

 

ʋʪʦʣʱʝʥʠʝ ʩʪʝʥʦʢ ʧʨʦʪʦʢʘ ʠʣʠ ʚʥʫʪ-

ʨʠʧʨʦʪʦʢʦʚʳʝ ʨʘʟʨʘʩʪʘʥʠʷ 

ʂʦʥʪʨʦʣʴ ʟʘ ʚʳʜʝʣʝʥʠʷʤʠ ʠʟ ʩʦʩʢʘ. ʎʠʪʦʣʦʛʠ-

ʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʜʝʣʝʥʠʡ. 

ɼʫʢʪʦʛʨʘʬʠʷ ʧʦ ʧʦʢʘʟʘʥʠʷʤ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʳʜʝʣʝʥʠʡ ʠʟ ʩʦʩʢʘ ð

ʪʦʥʢʦʠʛʦʣʴʥʘʷ ʠʣʠ core-ʙʠʦʧʩʠʷ.  ʎʠʪʦʣʦʛʠ-

ʯʝʩʢʦʝ ʠʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʘʪʝʨʠʘʣʘ 

ɺʳʩʦʢʘʷ 
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Ƚɞɚɔɞ ɍɚɗɑɑ ɟɏɗɟɍɗɑəɚ ɜɌɝɝɘɚɞɜɑɞɨ ɜɑɐɖɚ 

ɎɝɞɜɑɣɌɑɘɧɑ ɠɚɜɘɧ ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, 

ɎɧɫɎɗɑəəɧɡ ɛɜɔ ȿȳȴ.  

ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɞɔɛɧ.  

ȶɌɞɑɏɚɜɔɫ Ƚ1. ȬɛɚɖɜɔəɚɎɧɑ ɖɔɝɞɧ ɚɞəɚ-

ɝɫɞɝɫ ɖ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘɟ ɞɔɛɟ Ƚ1. Ⱥɝɚɍɑəəɚ-

ɝɞɑɕ əɌ ȿȳ-ɖɌɜɞɔəɑ əɑ ɚɞɘɑɣɌɑɞɝɫ, ɚɐəɌɖɚ ɛɜɔ 

ɞɚəɖɚɔɏɚɗɨəɚɕ ɍɔɚɛɝɔɔ ɡɌɜɌɖɞɑɜəɚ ɛɚɗɟɣɑəɔɑ 

Ɍɍɝɚɗɪɞəɚ ɍɑɝɢɎɑɞəɚɕ ɛɜɚɓɜɌɣəɚɕ ɒɔɐɖɚɝɞɔ. 

ȼɑɓɟɗɨɞɌɞɧ ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɑ-

ɘɚəɝɞɜɔɜɟɪɞ ɚɍɜɌɞəɚɑ ɝɚɚɞəɚɤɑəɔɑ Na ɔ K ĭ 

3:1. Ȼɜɔ ɖɔɝɞɌɡ ɔɓ ɒɑɗɑɓɔɝɞɚɏɚ ɩɛɔɞɑɗɔɫ ɝɚɚɞ-

əɚɤɑəɔɫ Na ɔ K ʄ 1:3. ȿɣɔɞɧɎɌɫ Ɏɧɝɚɖɟɪ ɚə-

ɖɚɗɚɏɔɣɑɝɖɟɪ əɌɝɞɚɜɚɒɑəəɚɝɞɨ, ɛɜɔ ɎɧɫɎɗɑəɔɔ 

ɌɛɚɖɜɔəɚɎɚɕ ɖɔɝɞɧ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ ɖɚəɞɜɌɝɞɚɘ [20].  

Ȯ ɖɌɞɑɏɚɜɔɔ ɖɔɝɞ Ƚ1 ɛɜɔ ɐɚɚɍɝɗɑɐɚɎɌəɔɔ 

ɘɚɏɟɞ ɍɧɞɨ ɎɧɫɎɗɑəɧ ɔəɠɔɢɔɜɚɎɌəəɧɑ ɖɔɝɞɧ, 

ɝɑɜɚɘɧ, ɏɌɗɌɖɞɚɢɑɗɑ, ɘɌɝɗɫəɧɑ ɖɔɝɞɧ. 

ȶɌɞɑɏɚɜɔɫ Ƚ2. Ȯ ɖɌɞɑɏɚɜɔɔ Ƚ2 ɚɝɚɍɚɑ 

ɎəɔɘɌəɔɑ ɝɗɑɐɟɑɞ ɟɐɑɗɫɞɨ ɑɐɔəɔɣəɚɘɟ ɖɗɌɝɞɑɜ-

əɚɘɟ Ɏɖɗɪɣɑəɔɪ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ, ɝɗɌɍɚɏɚ 

əɌɛɚɗəɑəɔɫ ɝ ɑɐɔəɔɣəɧɘɔ ɏɔɛɑɜɩɡɚɏɑəəɧɘɔ 

Ɏɖɗɪɣɑəɔɫɘɔ. Ⱦɜɑɍɟɑɞɝɫ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ, Ɍ ɛɜɔ ɝɚɎɛɌɐɑəɔɔ ɗɚɖɌɗɔɓɌɢɔɔ ɝ 

ɟɣɌɝɞɖɚɘ ɘɔɖɜɚɖɌɗɨɢɔəɌɞɚɎ ĭ ɞɚəɖɚɔɏɚɗɨəɌɫ 

ɔ/ɔɗɔ core-ɍɔɚɛɝɔɫ ɞɚɗɝɞɚɕ ɔɏɗɚɕ (Core needle 

biopsy). ȰɌəəɧɑ ɛɜɚɫɎɗɑəɔɫ ɘɚɏɟɞ ɍɧɞɨ ɚɍɟ-

ɝɗɚɎɗɑəɧ əɑɖɜɚɓɚɘ ɌɗɨɎɑɚɗɫɜəɧɡ ɝɞɜɟɖɞɟɜ ɔ 

ɩɖɝɝɟɐɌɞɔɎəɧɘ ɚɞɑɖɚɘ ɞɖɌəɔ.  

ȶɌɞɑɏɚɜɔɫ Ƚ3. Ȯ Ƚ3, ɖɌɖ ɔ Ɏ Ƚ1, ɘɚɏɟɞ 

ɎɝɞɜɑɣɌɞɨɝɫ ɔəɠɔɢɔɜɚɎɌəəɧɑ ɖɔɝɞɧ, ɝɑɜɚɘɧ, 

ɏɌɗɌɖɞɚɢɑɗɑ, ɘɌɝɗɫəɧɑ ɖɔɝɞɧ. 

ȶɌɞɑɏɚɜɔɫ Ƚ4. Ⱦɔɛɔɣəɧɑ ɖɔɝɞɧ ɖɌɞɑɏɚ-

ɜɔɔ Ƚ4 (ɚɜɏɌəɔɓɚɎɌɎɤɔɑɝɫ ɖɔɝɞɧ) ɔɘɑɪɞ ɛɗɚɞ-

əɚɑ Ɏɫɓɖɚɑ ɓɑɗɑəɚɎɌɞɚɏɚ ɢɎɑɞɌ ɝɚɐɑɜɒɔɘɚɑ, ɛɜɔ 

ɢɔɞɚɗɚɏɔɔ ɚɛɜɑɐɑɗɫɪɞɝɫ ɖɌɖ ɍɑɝɝɞɜɟɖɞɟɜəɧɑ 

ɘɌɝɝɧ. ȴəɠɔɢɔɜɚɎɌəəɌɫ ɖɔɝɞɌ ɔɘɑɑɞ ɏəɚɕəɚɑ 

ɚɞɐɑɗɫɑɘɚɑ, ɛɜɔ ɢɔɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ĭ əɑɕɞɜɚɠɔɗɧ. ɄɚɖɚɗɌɐəɧɑ ɖɔɝɞɧ ɝ ɍɟɜɧɘ, ɖɚ-

ɜɔɣəɑɎɧɘ ɔɗɔ ɖɜɚɎɫəɔɝɞɧɘ ɝɚɐɑɜɒɔɘɧɘ ɚɍɟ-

ɝɗɚɎɗɑəɧ ɞɜɌɎɘɚɕ (ɏɑɘɌɞɚɘɌ), Ɏəɟɞɜɔɖɔɝɞɚɓəɧɘ 

ɜɌɓɜɌɝɞɌəɔɑɘ; ɛɜɔ ɢɔɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɜɚɎɨ. Ȼɜɔ əɌɗɔɣɔɔ ɖɗɑɞɚɣ-

əɚɕ Ɍɞɔɛɔɔ ɞɜɑɍɟɑɞɝɫ ɐɚɚɍɝɗɑɐɚɎɌəɔɑ (ɘɌɘɘɚ-

ɏɜɌɠɔɫ, core-ɍɔɚɛɝɔɫ). ȯɑɗɑɚɘɧ ɚɍɜɌɓɟɪɞɝɫ ɛɜɔ 

ɖɌɛɝɟɗɔɜɚɎɌəɔɔ ɜɌəɑɑ ɎɎɑɐɑəəɚɏɚ ɝɎɚɍɚɐəɚɏɚ 

ɝɔɗɔɖɚəɌ ɔɗɔ ɐɜɟɏɚɏɚ ɝɔəɞɑɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌ-

ɗɌ ɝ ɢɑɗɨɪ ɟɎɑɗɔɣɑəɔɫ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. Ȼɜɔ 

ɛɟəɖɢɔɔ ɎɧɫɎɗɫɑɞɝɫ ɛɜɚɓɜɌɣəɌɫ ɛɗɚɞəɌɫ ɘɌɝ-

ɝɌ, ɛɜɔ ɢɔɞɚɗɚɏɔɔ ɘɌɞɑɜɔɌɗ əɑ ɚɖɜɌɤɔɎɌɑɞɝɫ. 

ȺɗɑɚɏɜɌəɟɗɑɘɧ ĭ əɑɖɜɚɓ ɒɔɜɚɎɚɕ ɞɖɌəɔ (ɛɚɝɗɑ 

ɚɛɑɜɌɢɔɔ, ɞɜɌɎɘ); ɛɜɔ ɛɟəɖɢɔɔ ɎɧɫɎɗɫɑɞɝɫ 

ɛɜɚɓɜɌɣəɌɫ ɒɑɗɞɌɫ ɏɟɝɞɌɫ ɒɔɐɖɚɝɞɨ, ɛɗɚɡɚ ɝɚɡ-

əɑɞ əɌ ɝɞɑɖɗɑ, ɛɜɔ ɢɔɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ĭ ɐɑɞɜɔɞ.  

ȶɌɞɑɏɚɜɔɫ Ƚ5. Ȱɗɫ Ɏɝɑɡ ɖɔɝɞ ɖɌɞɑɏɚɜɔɔ 

Ƚ5 ɚɍɫɓɌɞɑɗɨəɚ ɛɜɚɎɑɐɑəɔɑ ɞɚəɖɚɔɏɚɗɨəɚɕ ɔɗɔ 

core-ɍɔɚɛɝɔɔ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ ɝ ɢɑɗɨɪ ɔɝ-

ɖɗɪɣɑəɔɫ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɜɌɓɜɌɝɞɌəɔɕ, ɚɐəɌ-

ɖɚ ɟɛɗɚɞəɑəɔɑ ɖɌɛɝɟɗɧ ɖɔɝɞɧ ɔɗɔ Ɏəɟɞɜɔɖɔ-

ɝɞɚɓəɚɑ Ɏɖɗɪɣɑəɔɑ ɘɚɏɟɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɧ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɘ ɛɜɚɢɑɝɝɚɘ ɔɗɔ Ɏɧɝɚɖɚɍɑɗɖɚ-

Ɏɧɘ ɝɚɐɑɜɒɔɘɧɘ ɒɔɐɖɚɝɞɔ ɔ ɚɞɗɚɒɑəɔɑɘ 

çɚɝɌɐɖɌè. 

ȶɌɞɑɏɚɜɔɫ Ƚ6. ȶɌɞɑɏɚɜɔɫ Ƚ6 ɞɜɑɍɟɑɞ ɚɍɫ-

ɓɌɞɑɗɨəɚɕ ɢɔɞɚɗɚɏɔɣɑɝɖɚɕ ɔɗɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ 

ɎɑɜɔɠɔɖɌɢɔɔ ɝ ɠɔɍɜɚɌɐɑəɚɘɚɕ, ɟɓɗɚɎɚɕ ɠɔɍ-

ɜɚɓəɚ-ɖɔɝɞɚɓəɚɕ ɘɌɝɞɚɛɌɞɔɑɕ, Ɍɐɑəɚɘɚɕ, Ɍɍ-

ɝɢɑɝɝɚɘ.  

Ȼɚ ɐɌəəɧɘ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȭɑɜɏ, ɏɜɟɛɛɧ 

Ƚ5 ɔ Ƚ6 ɔɘɑɪɞ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɚəɖɚɗɚɏɔɣɑɝɖɚɕ 

əɌɝɞɚɜɚɒɑəəɚɝɞɔ ĭ ɐɚ 35% [21].  

ȶɌɞɑɏɚɜɔɪ D1 ɚɞəɚɝɫɞ ɖ ɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɚɘɟ ɛɜɚɢɑɝɝɟ Ɏ ɛɑɜɔɚɐɧ ɍɑɜɑɘɑəəɚɝɞɔ ɔ ɗɌɖ-

ɞɌɢɔɔ, ɖ ɛɌɞɚɗɚɏɔɣɑɝɖɚɘɟ ĭ Ɏ ɗɪɍɧɑ ɐɜɟɏɔɑ ɛɑ-

ɜɔɚɐɧ ɒɔɓəɔ ɒɑəɥɔəɧ. ȮɔɓɟɌɗɔɓɌɢɔɫ ɛɜɚɞɚ-

ɖɚɎ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ əɌɗɔɣɔɔ ɝɑɖɜɑɞɌ, ɣɞɚ 

ɚɍɟɝɗɚɎɗɑəɚ ɐɔɝɏɚɜɘɚəɌɗɨəɧɘ ɝɚɝɞɚɫəɔɑɘ ɚɜ-

ɏɌəɔɓɘɌ. 

ȶɌɞɑɏɚɜɔɫ D2 ɣɌɥɑ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɐɑɞ-

ɝɖɚɘ ɔ ɛɚɐɜɚɝɞɖɚɎɚɘ ɎɚɓɜɌɝɞɑ, ɚɍɟɝɗɚɎɗɑəɌ 

ɚɝɚɍɑəəɚɝɞɫɘɔ ɜɌɓɎɔɞɔɫ ɛɜɚɞɚɖɚɎɚɕ ɝɔɝɞɑɘɧ 

ɒɑɗɑɓɧ, ɛɜɚɫɎɗɫɑɞɝɫ ɝɔəɪɤəɚɝɞɨɪ əɌ Ɍɜɑɚɗɑ 

[22]. ɁɌɜɌɖɞɑɜəɌ ɗɚɖɌɗɔɓɌɢɔɫ Ɏ ɢɑəɞɜɌɗɨəɚɕ 

ɓɚəɑ ɛɚɐ ɝɚɝɖɚɘ. Ȼɜɔ ɜɌɓɘɑɜɌɡ ɖɔɝɞɧ ɍɚɗɑɑ 1 

ɝɘ ɔɓ-ɓɌ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɔəɠɔɢɔɜɚɎɌəɔɫ ɞɜɑɍɟ-

ɑɞ ɚɍɫɓɌɞɑɗɨəɚɕ ɌɝɛɔɜɌɢɔɔ [22]. Ȯɚ Ɏɜɑɘɫ ɗɌɖ-

ɞɌɢɔɔ ɔɗɔ Ɏ ɜɌəəɑɘ ɛɚɝɞɗɌɖɞɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ 

ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ Ɍəɩɡɚɏɑəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ (ɛɚ 

ȿȳȴ) ɔ ɒɔɐɖɚɝɞɔ ɍɑɗɚɏɚ ɢɎɑɞɌ (ɛɜɔ ɛɟəɖɢɔɔ) 

ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ ɏɌɗɌɖɞɚɢɑɗɑ, ɣɞɚ ɝɎɫɓɌəɚ ɝ 

ɜɌɝɤɔɜɑəɔɑɘ ɘɗɑɣəɧɡ ɛɜɚɞɚɖɚɎ ɎɝɗɑɐɝɞɎɔɑ ɓɌ-

ɞɜɟɐəɑəɔɫ ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ ɩɎɌɖɟɌɢɔɔ ɘɚɗɚɖɌ.  

ȶ ɖɌɞɑɏɚɜɔɔ D3 ɚɞəɚɝɫɞɝɫ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɑ ɜɌɝɤɔɜɑəɔɫ ɛɜɚɞɚɖɚɎ Ɏ ɝɎɫɓɔ Ɏəɟɞɜɔɛɜɚ-

ɞɚɖɚɎɧɘɔ ɜɌɓɜɌɝɞɌəɔɫɘɔ ɔɗɔ ɟɞɚɗɥɑəɔɑɘ ɝɞɑ-

əɚɖ ɛɜɚɞɚɖɌ. Ⱦɜɑɍɟɑɞ ɟɏɗɟɍɗɑəəɚɏɚ ɐɚɚɍɝɗɑɐɚ-

ɎɌəɔɫ.  

ȻɜɑɐɝɞɌɎɗɑəəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɐɌɑɞ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɢɑɗɑɎɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ 

ɝɎɫɓɔ ɝ ɚɝɚɍɑəəɚɝɞɫɘɔ ɖɔɝɞɚɓəɧɡ Ɏɖɗɪɣɑəɔɕ Ɏ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ, ɎɧɫɎɗɑəəɧɘɔ ɛɜɔ ȿȳȴ.  Ƚɔ-

ɝɞɑɘɌɞɔɓɔɜɚɎɌɎ ɍɗɌɏɚɐɌɜɫ ȿȳȴ ɝɔɘɛɞɚɘɧ ɔ 

ɛɜɔɓəɌɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ, ɢɑɗɑɝɚɚɍ-

ɜɌɓəɚ ɜɌɝɛɜɑɐɑɗɫɞɨ ɛɌɢɔɑəɞɚɎ ɛɚ ɏɜɟɛɛɌɘ ȽĭD-

ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɝ ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ ɐɌɗɨəɑɕ-

ɤɑɕ ɞɌɖɞɔɖɔ ɐɚɚɍɝɗɑɐɚɎɌəɔɫ ɔ Ɏɑɐɑəɔɫ ɛɌɢɔ-

ɑəɞɚɎ.  

ȮɧɎɚɐɧ: 

1. ȺɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɖɔ-

ɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɫɎɗɫɑɞ- 

ɝɫ ɘɑɞɚɐ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ.  

2. ȮɧɫɎɗɑəəɧɑ Ɍəɩɡɚɏɑəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ 

ɜɌɓɘɑɜɚɘ ɍɚɗɑɑ 1 ɝɘ əɑɚɍɡɚɐɔɘɚ ɐɚɚɍɝɗɑɐɚɎɌɞɨ 

ɘɑɞɚɐɚɘ ɞɚəɖɚɔɏɚɗɨəɚɕ ɍɔɚɛɝɔɔ ɐɗɫ ɗɑɣɑəɔɫ ɔ 

ɢɔɞɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ.  

3. Ȼɜɔɘɑəɫɑɘɧɑ ɖɗɌɝɝɔɠɔɖɌɢɔɔ BIRADS 

ɔ ȸȶȭ-10 əɑɔəɠɚɜɘɌɞɔɎəɧ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ 

ɜɔɝɖɚɎ ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɝ ɟɣɑɞɚɘ ɔɡ 
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Ɏɚɓɘɚɒəɚɏɚ ɚɓɗɚɖɌɣɑɝɞɎɗɑəɔɫ.  

4. Ȭəɩɡɚɏɑəəɧɑ Ɏɖɗɪɣɑəɔɫ Ɏ ɛɚɐɜɚɝɞɖɚ-

Ɏɚɘ ɎɚɓɜɌɝɞɑ ɣɌɥɑ Ɏɝɑɏɚ ɝɎɫɓɌəɧ ɝ ɛɝɑɎɐɚɖɔ-

ɝɞɚɓəɧɘ ɜɌɝɤɔɜɑəɔɑɘ ɛɜɚɞɚɖɚɎ. 

5. Ȼɜɔ ɞɚəɖɚɔɏɚɗɨəɚɕ ɍɔɚɛɝɔɔ ɚɍɫɓɌɞɑɗɨ-

əɚ ɢɔɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɗɟɣɑəəɚɏɚ 

ɘɌɞɑɜɔɌɗɌ. Ȼɜɔ ɎɧɫɎɗɑəɔɔ ɛɜɔɝɞɑəɚɣəɧɡ ɚɍɜɌ-

ɓɚɎɌəɔɕ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɫɎɗɫɑɞɝɫ core-

ɍɔɚɛɝɔɫ.  

6. ȻɜɑɐɗɚɒɑəəɌɫ ɜɌɝɤɔɜɑəəɌɫ ȽĭD-

ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɛɚɓɎɚɗɫɑɞ ɜɌɝɛɜɑɐɑɗɔɞɨ ɛɌɢɔ-

ɑəɞɚɎ ɛɚ ɏɜɟɛɛɌɘ ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɐɚɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɔ əɌɍɗɪɐɑəɔɫ ɝ ɟɣɑɞɚɘ ɜɔɝɖɌ ɎɧɫɎɗɑəɔɫ 

ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ,  ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹȬɋ ȽȻȱȶȾȼȺȽȶȺȻȴɋ  

Ȯ ȰȴɀɀȱȼȱȹɂȴȬȷɈȹȺȵ ȰȴȬȯȹȺȽȾȴȶȱ ȺȻȿɁȺȷȱȵ  ɋȴɃȹȴȶȬ.  

ȸȱȾȺȰȴȶȬ, ȰȴȬȯȹȺȽȾȴɃȱȽȶȴȱ ȮȺȳȸȺȲȹȺȽȾȴ, ȺȯȼȬȹȴɃȱȹȴɋ 
 

ȽɚɗɚɛɚɎɌ Ȭ.ȱ.1, ȾɑɜəɚɎɚɕ Ƚ.ȶ.1,2, ȿɝɞɪɒɌəɔə Ȱ.Ȯ.2, ȸɌɖɌɢɌɜɔɫ Ȭ.Ȱ.1 
 

ɌɓɜɌɍɚɞɖɌ ɛɜɚɞɚɖɚɗɌ ɔ ɔɓɟɣɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ  ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɝɛɑɖɞɜɚ-

ɝɖɚɛɔɔ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɛɟɡɚɗɑɕ ɫɔɣəɔɖɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ƚ 2015 ɛɚ 2016 ɏɏ. ɍɧɗɚ Ɏɖɗɪɣɑəɚ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ 34 

ɛɌɢɔɑəɞɖɔ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 32 ɐɚ 75 ɗɑɞ (Ɏ ɝɜɑɐəɑɘ 56Ñ7,6) ɝ 36 ɚɛɟɡɚɗɫɘɔ ɫɔɣəɔɖɌ, ɔɘɑ-

ɪɥɔɘɔ ɝɚɗɔɐəɧɕ ɖɚɘɛɚəɑəɞ. ȰɔɌɏəɚɝɞɔɣɑɝɖɔɕ Ɍɗɏɚɜɔɞɘ ɎɖɗɪɣɌɗ ɖɗɔəɔɣɑɝɖɚɑ ɚɍɝɗɑ-

ɐɚɎɌəɔɑ, ȿȳȴ, ɌəɌɗɔɓ ɚəɖɚɘɌɜɖɑɜɚɎ (ȽȬ-125, ȽȬ-19,9), ȸȼȾ ɝ ɐɔəɌɘɔɣɑɝɖɔɘ Ɏəɟɞɜɔ-

Ɏɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɔ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɪ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ȸȼ-ɞɚɘɚɏɜɌɠɌ Philips Achieva 3T TX. ȺɐəɚɎɚɖɝɑɗɨəɌɫ ɛɜɚɞɚəəɌɫ ȸȼ-

ɝɛɑɖɞɜɚɝɖɚɛɔɫ ɎɧɛɚɗəɑəɌ ɝ ɛɚɘɚɥɨɪ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ PRESS ɝɚ ɝɗɑɐɟɪɥɔɘɔ ɛɌɜɌ-

ɘɑɞɜɌɘɔ: Ⱦȼ 1500, ȾE 130, FOV ɘɔə 1,0*1,0*1,0 ɘɘ3, ɜɌɓɘɑɜ Ɏɚɖɝɑɗɫ 1-2 ɝɘ, ɐɚ ɔ ɛɚɝɗɑ 

ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. ȭɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɝɛɑɖɞɜɌɗɨəɧɑ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖɔ ɝɚɗɔɐəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɚɛɟɡɚɗɑɕ: ɜɑɓɚəɌəɝəɧɑ ɛɔɖɔ ɡɚɗɔəɌ, N-ɌɢɑɞɔɗɌɝɛɌɜɞɌɞɌ 

(ȹȬȬ), ɖɜɑɌɞɔəɌ, ɗɔɛɔɐɚɎ (Ƚȹ2-Ƚȹ2 ɏɜɟɛɛɧ), Ɏɧɣɔɝɗɑəɧ ɚɞəɚɤɑəɔɫ ɛɔɖɚɎ ɡɚɗɔəɌ ɖ 

ɖɜɑɌɞɔəɟ, ȹȬȬ ɖ ɖɜɑɌɞɔəɟ ɔ ɗɔɛɔɐɚɎ ɖ ɖɜɑɌɞɔəɟ, ɛɜɚɎɑɐɑəɌ ɝɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ Ɏɧ-

ɤɑɚɛɔɝɌəəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɟ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɫɔɣəɔɖɌ, 

ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɌ ɐɚɝɞɚɎɑɜəɚɝɞɨ ɛɚɗɟɣɑəəɧɡ ɜɌɓɗɔɣɔɕ, ɠɌɖɞɚɜɚɎ, ɚɛɜɑɐɑɗɫɪɥɔɡ Ɏɚɝ-

ɛɜɚɔɓɎɚɐɔɘɚɝɞɨ ɘɑɞɚɐɔɖɔ, ɚɏɜɌəɔɣɑəɔɕ. 

ȼɑɓɟɗɨɞɌɞɧ. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɎɧɫɎɗɑəəɧɡ ɚɛɟɡɚɗɑɕ ɫɔɣəɔɖɌ ɛɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘɟ 

ɞɔɛɟ ɔ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ: 47,2% ð ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ (N=17), ɔɓ əɔɡ: 

ɠɔɍɜɚɘɧ ð 22,2% (8), ɞɑɖɚɘɧ ð 8,3% (3), ɢɔɝɞɌɐɑəɚɠɔɍɜɚɘɧ ð 16,7% (6); 52,7% - ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ (N=19), ɔɓ əɔɡ: ɢɔɝɞɌɐɑəɚɖɌɜɢɔəɚɘɧ ð 33,3% (12), ɝɎɑɞɗɚɖɗɑɞɚɣəɌɫ 

ɌɐɑəɚɖɌɜɢɔəɚɘɌð 13,8% (5), ɚɛɟɡɚɗɔ ɝɞɜɚɘɧ ɛɚɗɚɎɚɏɚ ɞɫɒɌ ð 5,6% (2). Ȼɜɔ ɝɞɌɐɔɜɚɎɌ-

əɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɫɔɣəɔɖɌ ɝɚɏɗɌɝəɚ FIGO, 3 (15,8%) ɖɗɌɝɝɔɠɔɢɔɜɚɎɌəɧ 

ɖɌɖ I Ȭ, 6 (31,6%) ɖɗɌɝɝɔɠɔɢɔɜɚɎɌəɧ ɖɌɖ II A, 4 (21%) ð II C, 5 (26,3%) ð III C, 1(5,3%) ð 

IV. ȸɌɖɝɔɘɌɗɨəɧɕ ɜɌɓɘɑɜ ɚɛɟɡɚɗɑɕ ɝɚɝɞɌɎɔɗ ɚɞ 14,5 ɐɚ 128 ɘɘ (ɝɜɑɐəɑɑ 62,5Ñ19,6 ɘɘ). 

ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɗ ɍɚɗɑɑ Ɏɧɝɚɖɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ȸȼȽ, Ɏɧɛɚɗəɑəəɚɕ 

ɛɚɝɗɑ Ɏ/Ɏ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɍɗɌɏɚɐɌɜɫ, Ɏɑɜɚɫɞəɚ, ɍɚɗɑɑ ɣɑɞɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɚɗɔɐəɚ-

ɏɚ ɖɚɘɛɚəɑəɞɌ ɚɛɟɡɚɗɔ ɔ ɚɍɗɑɏɣɑəɔɪ Ɏɧɐɑɗɑəɔɫ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɚɐəɚɜɚɐəɚɕ ɓɚəɧ ɔəɞɑ-

ɜɑɝɌ. ȻɚɎɧɤɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɡɚɗɔəɌ ɚɛɜɑɐɑɗɫɗɚɝɨ Ɏɚ Ɏɝɑɡ ȳȹȺɋ (100%) ɔ Ɏ 12/14 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ (85,7%).  Ȼɔɖ ɖɜɑɌɞɔəɌ ɚɞɘɑɣɑə Ɏ 13/15 ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

(86,7%)  ɔ 10/14 ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɫɡ (71,4%) ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ƚɜɑɐəɔɑ ɛɚɖɌɓɌ-

ɞɑɗɔ ɝɚɚɞəɚɤɑəɔɫ ɡɚɗɔə/ɖɜɑɌɞɔə ɝɚɝɞɌɎɔɗɔ 6.51 Ñ 0.78 Ɏ ɝɚɗɔɐəɚɘ ɖɚɘɛɚəɑəɞɑ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 9.16 Ñ 0,74 Ɏ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɫɡ ɫɔɣəɔ-

ɖɚɎ, ɛɜɔ ɩɞɚɘ ɐɌəəɧɑ ɜɌɓɗɔɣɔɫ ɍɧɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɘɔ (ɜ = 0,001).  

ȮɧɎɚɐɧ. ȽɛɑɖɞɜɌɗɨəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

ɚɛɟɡɚɗɑɕ ɫɔɣəɔɖɚɎ, ɔɘɑɪɥɔɡ ɝɚɗɔɐəɧɕ ɖɚɘɛɚəɑəɞ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɚɐəɚɎɚɖɝɑɗɨəɚɕ 

ɛɜɚɞɚəəɚɕ ȸȼȽ ɐɚɝɞɚɎɑɜəɚ ɜɌɓɗɔɣɌɪɞɝɫ. ȽɚɏɗɌɝəɚ ɛɚɗɟɣɑəəɧɘ ɜɑɓɟɗɨɞɌɞɌɘ ȸȼ-

ɝɛɑɖɞɜɚɝɖɚɛɔɫ ɚɍɗɌɐɌɑɞ ɍɚɗɨɤɑɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨɪ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɛɚɝɗɑ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɫ Ɏ ɝɎɫɓɔ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɍɚɗɑɑ ɖɌɣɑɝɞɎɑəəɚɏɚ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ Ɏɚɖɝɑɗɫ. Ƚɚ-

ɚɞəɚɤɑəɔɑ ɜɌɓɘɑɜɚɎ ɛɔɖɚɎ ɡɚɗɔəɌ ɖ ɖɜɑɌɞɔəɟ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘ 

ɝɛɑɖɞɜɌɗɨəɧɘ ɛɌɜɌɘɑɞɜɚɘ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɫɔɣəɔɖɚɎ. ȺɝəɚɎəɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɚɏɜɌəɔɣɑəɔɫ ȸȼ-

ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɚɞɘɑɣɑəɧ, ɑɝɗɔ ɜɌɓɘɑɜ Ɏɚɖɝɑɗɫ ɛɜɑɎɧɤɌɗ ɜɌɓɘɑɜɧ ɝɚɗɔɐəɚɏɚ ɖɚɘɛɚəɑə-

ɞɌ Ɏ ɝɎɫɓɔ ɝ ɓɌɡɎɌɞɚɘ əɑɚɐəɚɜɚɐəɚɕ ɣɌɝɞɔ ɚɍɜɌɓɚɎɌəɔɫ/ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɌɖ ɫɔɣəɔɖɚɎ, ȸȼȾ, ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ, ɚɛɟɡɚɗɔ ɫɔɣəɔɖɚɎ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȽɚɗɚɛɚɎɌ Ȭ.ȱ., dr.solopova@mail.ru 
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ȼ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

1- ɀȯȬȺȿ ȮȺ çȻɑɜɎɧɕ 

ȸȯȸȿ ɔɘɑəɔ ȴ.ȸ.  

ȽɑɣɑəɚɎɌè ȸɔəɓɐɜɌɎɌ 

ȼɚɝɝɔɔ (ȽɑɣɑəɚɎɝɖɔɕ 

ȿəɔɎɑɜɝɔɞɑɞ). 

2 - ȴəɝɞɔɞɟɞ   

ɖɗɔəɔɣɑɝɖɚɕ   

ɖɌɜɐɔɚɗɚɏɔɔ ɔɘ. Ȭ.ȷ. 

ȸɫɝəɔɖɚɎɌ ɀȯȭȿ   

çȼɚɝɝɔɕɝɖɔɕ   

ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɔɕ   

əɌɟɣəɚ-

ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɕ  

ɖɚɘɛɗɑɖɝè. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (1):84-93       DOI:10.21569/2222-7415-2017-7-1-84-93              ʉʪʨʘʥʠʮʘ  85 
 

ɫɔɣəɔɖɌ. ȸɑɞɚɐɔɖɌ, ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ, ɚɏɜɌəɔɣɑəɔɫ. REJR. 2017 ; 7 (1):84-

93 . DOI:10.21569/2222 -7415 -2017 -7-1-84-93 . 

 

 
ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 12.12.2016 ȽɞɌɞɨɫ ɛɜɔəɫɞɌ:  30.01.2017  

 

 

MAGNETIC RESONANCE SPECTROSCOPY IN DIFFERENTIAL DIAGNOSIS OF 

OVARIAN TUMORS: DIAGNOSTIC ABILITY AND LIMITATIONS. 

 

Solopova A.E. 1, Ternovoy S.K.1,2, Ustuzhanin D.V. 2, Makatsaria A.D. 1 
 

o prospectively evaluate the abilit y and limitations of single voxel proton MR -

spectroscopy (MRS) in differential diagnosis of ovarian tumors.  

Materials and methods.  From 2015 to 2016 34 patients aged 32 to 75 years (mean 

56Ñ7,6) with 36 tumors of the ovary with a clear visualized solid component (SC) were i n-

cluded in the study. Diagnostic algorithm consisted of clinical examination, ultrasound, t u-

mor markers analysis (CA -125, CA -19.9), MRI with dynamic contrast enhanc ement and MR -

spectroscopy (Philips Achieva 3T TX MR -system). Single voxel proton MR -spectroscopy was 

performed using PRESS sequence with the following parameters: TR 1500, TE 130, voxel 

size 1 -2 cm, before and after intravenous contrast enhancement (DCE). The spectral chara c-

teristics of the tumors solid component was analyzed: r esonance peaks of choline, N -acetyl 

aspartate (NAA), creatine, lipids, and t the choline -to creatine (Cho/Cr), NAA -to-creatine 

(NAA/Cr) and lipid -to-creatine (Lip/Cr) ratios were measured, the comparative evaluation of 

the above parameters in benign and ma lignant ovarian tumors were pe r formed with respect 

to the significance of the obtained differences, the factors determining the r eproducibility of 

the technique, limitations were analyzed.  

Results.  The distribution of identified ovarian tumors by histologi cal type and mali g-

nancy grade: 47.2% of benign tumors (N=17): fibroma ð 22,2% (8), tecoma ð 8,3% (3), 

cystadenofibroma ð 16,7% (6); 52,7% - malignant tumors (N=19): cystadenocarcinoma ð 

33,3% (12), clear cell adenocarcinoma ð 13,8% (5), stromal sex cord tum or ð 5,6% (2). Sta g-

ing of malignant ovarian tumors was performed according to the FIGO classification: 3 

(15,8%) classified as I A, 6 (31.6%) were classified as II A, 4 (21%) ð II C, 5 (26,3%) ð III C, 

1(5,3%) ðIV. The maximal size of the tumors ranged fro m 14.5 mm to 128 mm (average of 

62.5Ñ19.6 mm). Increasing concentration of choline (clear peak) was obtained in all (100%) 

malignant and 12/14 (85.7 %) of benign tumors. The creatine peak observed in 13/15 

(86.7%) of malignant and in 10/14 (71,4%) benign t umors, respectively.  

MRS comparative analysis showed better results while performed after DCE as the 

tumor size could be easily evaluated. The mean Cho/Cr ratio was 6.51 Ñ 0.78 in SCs of be-

nign versus 9.16 Ñ 0.74 in SCs of malignant  tumors, with signiþcant difference (p = 0.001). 

There were no statistically signiþcant differences between benign and malignant tumors in 

the NAA/Cr (p = 0.42) and Lip/Cr ratios (p = 0.16).  

Conclusion.  The Cho/Cr ratio is the most informative spectral parameter in differe n-

tia l diagnosis of benign and malignant ovarian tumors. MRS showed better results while 

performed after DCE because of better voxel positioning.  
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ɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɫɔɣəɔɖɚɎ 

(ȳȹȺ) ɓɌəɔɘɌɪɞ 7-ɑ ɘɑɝɞɚ (5%) Ɏ ɚəɖɚ-

ɗɚɏɔɣɑɝɖɚɕ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɒɑəɝɖɚɏɚ əɌɝɑɗɑəɔɫ 

ȼɚɝɝɔɔ, əɌɡɚɐɫɞɝɫ əɌ ɛɫɞɚɘ ɘɑɝɞɑ ɝɜɑɐɔ ɛɜɔ-

ɣɔə ɒɑəɝɖɚɕ ɝɘɑɜɞəɚɝɞɔ ɚɞ ɚəɖɚɗɚɏɔɔ ɔ əɌ 

ɛɑɜɎɚɘ ɝɜɑɐɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ 

ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ [1]. Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɚɍɜɌɓɚ-

ɎɌəɔɫ ɫɔɣəɔɖɌ ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɧɫɎ-

ɗɫɑɘɚɕ ɛɌɞɚɗɚɏɔɑɕ ɒɑəɝɖɚɏɚ ɞɌɓɌ ɔ Ɏ ɛɚɐɌɎɗɫ-

ɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ əɌɍɗɪɐɑəɔɕ (85-92%) əɚɝɫɞ 

ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɕ ɔɗɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɕ ɡɌ-

ɜɌɖɞɑɜ [1, 2].  

ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɛɟɡɚɗɑɕ 

ɫɔɣəɔɖɌ ɫɎɗɫɑɞɝɫ ɚɛɜɑɐɑɗɫɪɥɔɘ ɓɎɑəɚɘ Ɏ Ɏɧ-

ɍɚɜɑ ɌɐɑɖɎɌɞəɚɕ ɞɌɖɞɔɖɔ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɖ [2, 

3, 5]. ȹɑɝɘɚɞɜɫ əɌ ɘəɚɏɚɗɑɞəɔɕ ɚɛɧɞ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ ȸȼȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚ-

ɝɞɚɫəɔɕ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ, ɖɌɖ ɓɌ ɜɟɍɑɒɚɘ, 

ɞɌɖ ɔ Ɏ ȼɚɝɝɔɔ, əɑ ɝɟɥɑɝɞɎɟɑɞ ɑɐɔəɚɕ ɖɚəɢɑɛ-

ɢɔɔ ɝɞɌəɐɌɜɞɚɎ ɑɑ ɛɜɚɎɑɐɑəɔɫ [3, 4]. ȹɌɔɍɚɗɑɑ 

ɓəɌɣɔɞɑɗɨəɧɑ ɝɗɚɒəɚɝɞɔ ɎɚɓəɔɖɌɪɞ ɛɜɔ ɚɍəɌ-

ɜɟɒɑəɔɔ ɝɗɚɒəɧɡ ɛɚ ɝɞɜɟɖɞɟɜɑ ɚɍɜɌɓɚɎɌəɔɕ ɝ 

əɌɗɔɣɔɑɘ/ɛɜɑɚɍɗɌɐɌəɔɑɘ ɝɚɗɔɐəɚɏɚ ɖɚɘɛɚəɑə-

ɞɌ Ɏ Ɏɔɐɟ ɓəɌɣɔɞɑɗɨəɚɕ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɏɑɞɑɜɚ-

ɏɑəəɚɝɞɔ ɩɞɚɕ ɏɜɟɛɛɧ ɚɛɟɡɚɗɑɕ. 

Ȯ ɝɎɫɓɔ ɝ ɌɖɞɔɎəɧɘ Ɏəɑɐɜɑəɔɑɘ Ɏ ɛɜɌɖ-

ɞɔɖɟ ɞɌɖɔɡ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɔɖ, ɖɌɖ ɚɐəɚɎɚɖ-

ɝɑɗɨəɌɫ ɛɜɚɞɚəəɌɫ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ (ȸȼȽ), 

ɛɚɫɎɔɗɔɝɨ əɚɎɧɑ Ɏɚɓɘɚɒəɚɝɞɔ, ɐɌɪɥɔɑ əɑ 

ɞɚɗɨɖɚ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚ ɝɞɜɟɖɞɟɜɑ ɚɛɟɡɚɗɔ, əɚ ɔ 

ɚ ɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɚɛɟɡɚɗɔ [6 - 8]. 

Ȯɚɓɘɚɒəɚɝɞɨ ɝɛɑɖɞɜɌɗɨəɚɏɚ ɌəɌɗɔɓɌ ɚɛɟɡɚɗɔ 

ɚɞɖɜɧɎɌɪɞ ɖɌɜɐɔəɌɗɨəɚ əɚɎɧɑ əɌɛɜɌɎɗɑəɔɫ, 

ɖɌɖ ɛɑɜɎɔɣəɚɕ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɚɍɜɌɓɚɎɌəɔɕ ɫɔɣəɔɖɌ, ɞɌɖ ɔ ɘɚəɔɞɚɜɔəɏɌ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ, ɛɚɓɎɚɗɫɪɥɔɑ ɚɛɜɑ-

ɐɑɗɫɞɨ ɔɓɘɑəɑəɔɫ, ɛɜɚɔɝɡɚɐɫɥɔɑ ɛɚɐ Ɏɚɓɐɑɕ-

ɝɞɎɔɑɘ ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ in vivo.  

ȺɐəɚɎɚɖɝɑɗɨəɌɫ ɛɜɚɞɚəəɌɫ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɝɛɑɖɞɜɚɝɖɚɛɔɫ (1H-ȸȼȽ) ĭ əɑɔəɎɌ-

ɓɔɎəɧɕ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɑɞɌɍɚɗɔɓɘɌ ɚɛɟ-

ɡɚɗɑɕ in vivo, ɖɚɞɚɜɧɕ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗ ɝɎɚɪ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏɝɑ ɤɔɜɑ 

ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɔ ɖɚəɞɜɚɗɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɚɛɟ-

ɡɚɗɑɕ ɜɌɓɗɔɣəɧɡ ɗɚɖɌɗɔɓɌɢɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ, ɘɚɗɚɣəɚɕ ɔ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑ-

ɗɑɓ [8 - 10].  

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ 

ɘɑɞɚɐɔɖɔ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ ɐɔɌɏəɚɝɞɔɖɑ 

ɚɛɟɡɚɗɑɕ ɫɔɣəɔɖɚɎ ɖɜɌɕəɑ ɚɏɜɌəɔɣɑəɧ, ɜɑɓɟɗɨ-

ɞɌɞɧ ɛɜɚɞɔɎɚɜɑɣɔɎɧ, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɝ ɚɐəɚɕ 

ɝɞɚɜɚəɧ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɜɌɓəɚɚɍɜɌɓɔɑɘ ɚɛɟɡɚ-

ɗɑɕ, ɝ ɐɜɟɏɚɕ ð ɚɏɜɌəɔɣɑəəɧɘ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɝɛɑɖɞɜɚɝɖɚɛɔɔ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ,  Ɏ ɐɚ-

ɝɞɟɛəɚɕ ɜɚɝɝɔɕɝɖɚɕ ɗɔɞɑɜɌɞɟɜɑ ɛɟɍɗɔɖɌɢɔɔ ɚɞ-

ɝɟɞɝɞɎɟɪɞ [6 - 9]. ȴɝɡɚɐɫ ɔɓ ɎɧɤɑɝɖɌɓɌəəɚɏɚ, 

ɛɜɑɐɝɞɌɎɗɫɑɞ əɌɟɣəɧɕ ɔ ɛɜɌɖɞɔɣɑɝɖɔɕ ɔəɞɑɜɑɝ 

ɚɛɞɔɘɔɓɌɢɔɫ ɛɜɚɞɚɖɚɗɌ ɔɝɝɗɑɐɚɎɌəɔɫ, ɞɜɑɍɟɪɞ 

ɟɏɗɟɍɗɑəəɚɏɚ ɔɓɟɣɑəɔɫ ɚɏɜɌəɔɣɑəɔɫ ɐɌəəɚɏɚ 

ɘɑɞɚɐɌ ɎɔɓɟɌɗɔɓɌɢɔɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȼɌɓɜɌɍɚɞɖɌ ɛɜɚɞɚɖɚɗɌ ɔ ɔɓɟɣɑəɔɑ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ  ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɝɛɑɖɞɜɚɝɖɚɛɔɔ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɛɟɡɚɗɑɕ ɫɔɣəɔɖɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ƚ ɚɖɞɫɍɜɫ 2015 ɏ. ɛɚ ɘɌɕ 2016 ɏ.  ɖɚɘ-

ɛɗɑɖɝəɚɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɑ-

ɐɑəɚ ɟ 34 ɛɌɢɔɑəɞɚɖ ɝ 36 ɝɚɐɑɜɒɌɥɔɘɔ ɝɚɗɔɐ-

əɧɕ ɖɚɘɛɚəɑəɞ/ɛɜɑɐɚɘɔəɌəɞəɚ ɝɚɗɔɐəɧ-

ɘɔ/ɝɚɗɔɐəɧɘɔ ɚɛɟɡɚɗɫɘɔ ɫɔɣəɔɖɌ. ȶɜɔɞɑɜɔɑɘ 

ɔɝɖɗɪɣɑəɔɫ ɔɓ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɌɝɨ ɛɜɔəɌɐ-

ɗɑɒəɚɝɞɨ ɚɛɟɡɚɗɔ ɖ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɏɜɟɛɛɑ ɞɑ-

ɜɌɞɚɘ ɝɚɏɗɌɝəɚ ɜɑɓɟɗɨɞɌɞɌɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ð ɐɗɫ ɟəɔɠɔɖɌɢɔɔ ɝɛɑɖɞɜɌɗɨəɧɡ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖ, ɛɚɝɖɚɗɨɖɟ ɛɜɚɘɔəɑəɞəɧɕ ɛɔɖ 

ɗɔɛɔɐɚɎ ɘɚɒɑɞ ɝɟɥɑɝɞɎɑəəɚ Ɏɗɔɫɞɨ əɌ ɝɜɑɐəɔɑ 

ɛɚɖɌɓɌɞɑɗɔ Ɏ ɏɜɟɛɛɑ Ɏ ɢɑɗɚɘ; ɖɜɚɘɑ ɞɚɏɚ, ɐɔɌ-

ɏəɚɝɞɔɖɌ ɚɛɟɡɚɗɑɕ ɐɌəəɚɕ ɏɜɟɛɛɧ, ɖɌɖ ɛɜɌɎɔɗɚ, 

əɑ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɗɚɒəɚɝɞɑɕ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɝɞɌəɐɌɜɞəɚɕ ȸȼȾ. 

ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɖ ɎɌɜɨɔɜɚɎɌɗ Ɏ ɛɜɑɐɑɗɌɡ 

32 - 75 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 56 Ñ 7,6 ɗɑɞ), 58,3% 

(21 ɛɌɢɔɑəɞɚɖ) əɌɡɚɐɔɗɔɝɨ Ɏ ɘɑəɚɛɌɟɓɑ.    

ȶɚɘɛɗɑɖɝəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ ɖɚə-

ɞɜɚɗɨəɚɑ ȿȳȴ ɝ ɐɚɛɛɗɑɜɚɏɜɌɠɔɑɕ, ɌəɌɗɔɓ ɚəɖɚ-

ɘɌɜɖɑɜɚɎ ɝɧɎɚɜɚɞɖɔ ɖɜɚɎɔ (ȽȬ-125, ȽȬ-19-9, 

ȼɉȬ), ȸȼȾ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ ɝ ɢɑɗɨɪ ɟɞɚɣəɑ-

əɔɫ ɝɞɜɟɖɞɟɜɧ ɚɍɜɌɓɚɎɌəɔɫ ɫɔɣəɔɖɌ, ɛɜɔ əɑɚɍ-

ɡɚɐɔɘɚɝɞɔ ð ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɚɛɟɡɚɗɑɎɚɏɚ 

ɛɜɚɢɑɝɝɌ ɛɑɜɑɐ ɚɛɑɜɌɞɔɎəɧɘ ɗɑɣɑəɔɑɘ. Ȯɝɑɘ 

ɛɌɢɔɑəɞɖɌɘ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ȸȼȾ Ɏ ɜɌɘɖɌɡ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɍɧɗɔ Ɏɧɛɚɗəɑ-

əɧ ɩəɐɚɝɖɚɛɔɣɑɝɖɔɑ ɔɗɔ ɛɚɗɚɝɞəɧɑ ɚɛɑɜɌɞɔɎ-

əɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. ȼɑɓɟɗɨɞɌɞɧ ȿȳȴ, ȸȼȾ Ɏɚ 

Ɏɝɑɡ əɌɍɗɪɐɑəɔɫɡ ɝɚɛɚɝɞɌɎɗɫɗɔ ɝ ɏɔɝɞɚɗɚɏɔɣɑ-

ɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɘɌɞɑ-

ɜɔɌɗɌ.  

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɟɪ ɞɚɘɚɏɜɌɠɔɪ ɛɜɚ-

Ɏɚɐɔɗɔ əɌ Ɏɧɝɚɖɚɛɚɗɨəɚɘ ȸȼ-ɞɚɘɚɏɜɌɠɑ Philips 

Achieva 3T TX ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ 

ɛɚɗɫ 3 T. Ȱɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ 

ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɏɔɍɖɌɫ 32-ɖɌəɌɗɨəɌɫ ɖɌɞɟɤɖɌ 

ɐɗɫ ɞɑɗɌ. 

Ȼɜɚɞɚɖɚɗ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗ ɝɚɝɞɌɎɗɑə 

ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚɍɧ ɛɜɔ ɘɔəɔɘɌɗɨəɧɡ Ɏɜɑ-

ɘɑəəɧɡ ɓɌɞɜɌɞɌɡ ɛɚɗɟɣɌɞɨ ɘɌɖɝɔɘɌɗɨəɟɪ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɞɜɟɖɞɟɜɑ ɔ ɛɜɔ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɚɢɑəɖɟ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ 

ɚɛɟɡɚɗɔ ɫɔɣəɔɖɚɎ. 

Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗ: 

1) Ⱦ2-Ȯȴ TSE Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ 

ɘɑɒɐɟ ɏɚɗɚɎɖɌɘɔ ɍɑɐɜɑəəɧɡ ɖɚɝɞɑɕ, Ɏ ɌɖɝɔɌɗɨ-

əɚɕ ɛɗɚɝɖɚɝɞɔ ɚɞ Ɏɚɜɚɞ ɛɚɣɑɖ ɐɚ ɗɚɍɖɚɎɚɏɚ 

ɝɔɘɠɔɓɌ, ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏ ɖɚɜɚəɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ. Ȼɜɔ əɌɗɔɣɔɔ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɚ-

ɗɔɐəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ əɑɚɍɡɚɐɔɘɚ ɐɚɛɚɗəɑəɔɑ 

ȳ 
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ɔɓɚɍɜɌɒɑəɔɫɘɔ Ɏɐɚɗɨ  ɚɝɔ ɞɑɗɌ ɘɌɞɖɔ ɐɗɫ 

ɚɢɑəɖɔ ɎɓɌɔɘɚɝɎɫɓɔ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ (ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɗɑɕɚɘɔɚɘɧ ɘɌɞɖɔ ɔ 

ɠɔɍɜɚɘɧ ɫɔɣəɔɖɌ). 

2) Ⱦ1-Ȯȴ GE Ɏ ɌɖɝɔɌɗɨəɚɕ ɔ ɝɌɏɔɞɞɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ. 

3) Ȱɚɛɚɗəɔɞɑɗɨəɚ ɐɗɫ ɚɛɟɡɚɗɑɕ ɝ Ɏɧɝɚɖɚɕ 

ɔəɞɑəɝɔɎəɚɝɞɨɪ ɝɔɏəɌɗɌ (ȴȽ) əɌ Ⱦ1-Ȯȴ, Ⱦ1-Ȯȴ 

GE ɝ ɛɚɐɌɎɗɑəɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɌ (FatSat)  ĭ 

ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɒɔɜɚɎɚɏɚ 

ɖɚɘɛɚəɑəɞɌ, ɘɟɢɔəɚɓəɚɏɚ ɖɚɘɛɚəɑəɞɌ, ɜɑɒɑ 

ɘɑɗɌəɔəɌ Ɏ ɐɜɟɏɔɡ ɚɛɟɡɚɗɫɡ. 

4) DWI ɝ b-ɠɌɖɞɚɜɌɘɔ 0,1000 ɘ/ɘɘ2 ɝ 

ɚɢɑəɖɚɕ ɓəɌɣɑəɔɫ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ 

(ADC ð apparant diffusion coefficient) ɔ ɛɚɝɞɜɚɑ-

əɔɑɘ ɖɌɜɞ ɐɔɠɠɟɓɔɔ. 

5) ȰɔəɌɘɔɣɑɝɖɔɑ Ⱦ1-Ȯȴ (Dynamic 3D 

FatSat) ɐɗɫ ɚɛɟɡɚɗɑɕ ɝ ɛɜɔɓəɌɖɌɘɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɝɞɔ əɌ əɌɞɔɎəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ (əɌɗɔ-

ɣɔɑ ɎɑɏɑɞɌɢɔɕ, ɝɚɗɔɐəɚɏɚ ɖɚɘɛɚəɑəɞɌ). ȶɚə-

ɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ (ȶȻ) ɔɓ ɜɌɝɣɑɞɌ 0,1 

ɘɘɚɗɨ/ɖɏ ɎɎɚɐɔɞɝɫ ɝ ɛɚɘɚɥɨɪ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ 

ɔəɒɑɖɞɚɜɌ ɝɚ ɝɖɚɜɚɝɞɨɪ 2 ɘɗ/ɝɑɖ (20 ɘɗ ɠɔ-

ɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɝɞɎɚɜɌ) ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɛɚɝɞ-

ɛɜɚɢɑɝɝɔəɏɚɎɚɕ ɚɍɜɌɍɚɞɖɚɕ ð ɛɚɝɞɜɚɑəɔɑɘ 

ɛɑɜɠɟɓɔɚəəɧɡ ɖɌɜɞ, ɖɜɔɎɧɡ əɌɖɚɛɗɑəɔɫ ȶȻ, 

ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɚɕ ɖɜɔɎɧɡ. 

6) ȺɐəɚɎɚɖɝɑɗɨəɌɫ ɛɜɚɞɚəəɌɫ ȸȼ-

ɝɛɑɖɞɜɚɝɖɚɛɔɫ (ɜɔɝ. 1, 2). 

ȻɜɚɎɑɐɑəɔɑ ɐɔəɌɘɔɣɑɝɖɚɕ ȸȼȾ (ɟɝɗɚɎəɚ) 

ɝɚɝɞɚɫɗɚ ɔɓ ɞɜɑɡ ɝɑɏɘɑəɞɚɎ: ɛɑɜɎɧɕ ð əɌɞɔɎəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ; Ɏɞɚɜɚɕ ð ɐɔəɌɘɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɐɚ ɔ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ ɖɚə-

ɞɜɌɝɞɌ  (Gd-DTPA) ɔɓ ɜɌɝɣɑɞɌ 0,1 ɘɘɚɗɨ/ɖɏ; ɞɜɑ-

ɞɔɕ ð ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ (ɠɌɖɞɔɣɑɝɖɔ Ɏɧɛɚɗəɫ-

ɗɌɝɨ 2 ɜɌɓɌ ð ɐɚ ɔ ɛɚɝɗɑ Ɏɞɚɜɚɏɚ ɩɞɌɛɌ ɐɗɫ ɝɜɌɎ-

əɔɞɑɗɨəɚɕ ɚɢɑəɖɔ Ɏɗɔɫəɔɫ ȶȻ əɌ ɜɑɓɟɗɨɞɌɞɧ ɔ 

ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ȸȼȽ). 

 ȸɑɞɚɐɔɖɌ Ɏɧɛɚɗəɑəɔɫ ȸȼ-

ɝɛɑɖɞɜɚɝɖɚɛɔɔ. 

ȹɌ ɝɑɜɔɔ əɌɞɔɎəɧɡ Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɕ Ɏ ɝɌɏɔɞɞɌɗɨ-

əɚɕ/ɖɚɜɚəɌɗɨəɚɕ/ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ (Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɠɚɜɘɧ ɔ ɜɌɓɘɑɜɚɎ, Ɍ ɞɌɖɒɑ ɗɚɖɌ-

ɗɔɓɌɢɔɔ ɚɛɟɡɚɗɔ) ɔ ɛɚɝɞɖɚəɞɜɌɝɞəɧɡ ɌɖɝɔɌɗɨ-

əɧɡ Ⱦ1-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɝ ɛɚɐɌɎɗɑəɔ-

ɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɌ Ɏɧɐɑɗɫɪɞ ɝɜɑɓ ɝ əɌɔɗɟɣɤɑɕ 

ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɝɚɗɔɐəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɚɍɜɌɓɚ-

ɎɌəɔɫ, ɖɚɞɚɜɧɕ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɚɜɔɑəɞɔɜɚɘ 

ɐɗɫ ɛɚɝɗɑɐɟɪɥɑɏɚ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ Ɏɚɖɝɑɗɫ 

(ɜɔɝ. 1 Ɍ ð Ɏ). Ȼɚɗɟɣɑəɔɑ ɖɌɣɑɝɞɎɑəəɧɡ ɝɛɑɖ-

ɞɜɚɎ, ɌɐɑɖɎɌɞəɧɡ ɐɗɫ ɌəɌɗɔɓɌ, ɍɧɗɚ Ɏɚɓɘɚɒəɚ 

ɛɜɔ ɜɌɓɘɑɜɌɡ Ɏɚɖɝɑɗɫ əɑ ɘɑəɑɑ 10 ɘɘ Ɏ ɚɐəɚ-

ɜɚɐəɚɕ ɣɌɝɞɔ ɝɚɗɔɐəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɚɛɟɡɚɗɔ. 

ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɪ Ɏɧɛɚɗəɫɗɔ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɘɑɞɚɐɔɖɔ ɞɚɣɑɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ PRESS 

(point -resolved spec troscopy sequence), ɔɝɛɚɗɨɓɟɫ 

ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəəɧɕ ɛɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ:   

PRESS (c ɤɔɘɘɔɜɚɎɌəɔɑɘ ɔ ɘɑɞɚɐɔɖɔ 

Ɏɧɍɚɜɚɣəɚɏɚ ɡɔɘɔɣɑɝɖɚɏɚ ɝɐɎɔɏɌ CHESS 

(hemical shift selective)) ɛɚ ɝɗɑɐɟɪɥɔɘ ɛɌɜɌɘɑɞ-

ɜɌɘ TR: 1500, TE: 135, ɜɌɓɘɑɜɧ Ɏɚɖɝɑɗɫ ɚɞ 10 

ɘɘ3 (ɞɌɍɗ. ʈ 1), ɎɧɍɔɜɌɫ ɓɚəɟ Ɏ ɝɞɜɟɖɞɟɜɑ ɝɚ-

ɗɔɐəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɚɛɟɡɚɗɔ ɝ ɘɌɖɝɔɘɌɗɨəɚɕ 

ɚɐəɚɜɚɐəɚɝɞɨɪ ɝɔɏəɌɗɌ, ɝ çɓɌɡɎɌɞɚɘè ɘɌɖɝɔ-

ɘɌɗɨəɚɏɚ ɚɍɦɑɘɌ ɝɚɗɔɐəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɚɛɟɡɚ-

ɗɔ, ɘɔəɔɘɔɓɔɜɟɫ ɝɚɐɑɜɒɌəɔɑ ɚɖɜɟɒɌɪɥɑɕ 

ɝɞɜɚɘɧ ɫɔɣəɔɖɌ, ɛɌɜɌɚɎɌɜɔɌɗɨəɚɕ ɔɗɔ ɛɌɜɌ-

ɘɑɞɜɌɗɨəɚɕ ɖɗɑɞɣɌɞɖɔ.  

Ȱɗɫ ɚɢɑəɖɔ ɘɑɞɌɍɚɗɔɣɑɝɖɔɡ ɛɔɖɚɎ ɛɜɚɎɚ-

ɐɔɗɔ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəɔɑ ɝɛɑɖɞɜɌ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɛɜɚɔɓɎɚɐɔɞɑɗɫ 

(Philips,  ȹɔɐɑɜɗɌəɐɧ).  ȹɌ   ɚɝəɚɎɑ   ɛɚɗɟɣɑəəɚɕ  

 

ȼɔɝ. 1 Ɍ (Fig. 1 a)  

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.   ȸȼȾ ɘɌɗɚɏɚ ɞɌɓɌ.  Ⱦ2-Ȯȴ Ɏ Ɍ - ɌɖɝɔɌɗɨəɚɕ, ɍ - ɖɚɜɚəɌɗɨəɚɕ, Ɏ -  ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ. 

ȻɌɢɔɑəɞɖɌ Ɂ., 51 ɏ.,  ɝɑɜɚɓəɌɫ ɌɐɑəɚɖɌɜɢɔəɚɘɌ ɛɜɌɎɚɏɚ ɫɔɣəɔɖɌ. Ȼɜɔɘɑɜ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ Ɏɚɖɝɑɗɫ (ɖɎɌɐ-

ɜɌɞ). 

Fig . 1.   Pelvic MRI.  T2-weighted images in a - axial , b -  coronal and c - sagittal planes.  

Patient Kh., 51 y.o. with serous adenocarcinoma of the right ovary. An example of voxel positioning (square).  
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ɜɑɖɚəɝɞɜɟɖɢɔɔ ɚɢɑəɔɎɌɗɔ ɖɌɣɑɝɞɎɚ ɝɛɑɖɞɜɌ ð 

əɌ ɛɑɜɎɔɣəɚɘ əɑɚɍɜɌɍɚɞɌəəɚɘ ɝɛɑɖɞɜɑ ɚɢɑəɔ-

ɎɌɗɔ Ɍɘɛɗɔɞɟɐɧ ɘɑɞɌɍɚɗɔɣɑɝɖɔɡ ɛɔɖɚɎ, ɝɣɔɞɌ-

ɗɔ ɔɡ ɛɜɔɑɘɗɑɘɧɘɔ, ɑɝɗɔ ɌɘɛɗɔɞɟɐɌ ɛɔɖɚɎ Ɏ 3 

ɔ ɍɚɗɑɑ ɜɌɓ Ɏɧɤɑ ɍɌɓɚɎɚɏɚ ɛɔɖɚɎɚɏɚ ɤɟɘɌ. 

Ȼɚɝɗɑ ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ ɛɚɗɟɣɑəəɚɏɚ ɝɛɑɖ-

ɞɜɌ ɛɜɚɎɚɐɔɗɔ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɕ ɝɛɑɖɞɜɌɗɨ-

əɧɕ ɌəɌɗɔɓ: ɔɓɘɑɜɑəɔɫ ɝɔɏəɌɗɌ ɝ ɛɚɝɗɑɐɟɪɥɔɘ 

ɜɌɝɣɑɞɚɘ ɛɗɚɥɌɐɔ ɛɚɐ ɖɜɔɎɚɕ ɚɞ ɗɌɖɞɌɞɌ (1,31 

ppm), ɗɔɛɔɐɚɎ (1,33 ppm), ȹȬȬ (2,02 ppm), ɖɜɑ-

ɌɞɔəɌ (3,04 ppm), ɡɚɗɔə-ɝɚɐɑɜɒɌɥɔɡ ɎɑɥɑɝɞɎ 

(3,23 ppm) ɔ ɐɜɟɏɔɡ ɎɌɒəɧɡ ɘɑɞɌɍɚɗɔɞɚɎ. ȳɌɞɑɘ 

ɍɧɗɔ ɜɌɝɝɣɔɞɌəɧ ɝɚɚɞəɚɤɑəɔɫ ɛɗɚɥɌɐɑɕ ɛɚɐ 

ɖɜɔɎɧɘɔ ɛɔɖɚɎ ɡɚɗɔəɌ ɖ ɖɜɑɌɞɔəɟ, ȹȬȬ ɖ ɖɜɑ-

Ɍɞɔəɟ ɔ ɗɌɖɞɌɞɌ ɖ ɖɜɑɌɞɔəɟ ɐɗɫ ɖɌɒɐɚɏɚ Ɏɚɖɝɑ-

ɗɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɞɌɍɔɗɨəɚɏɚ ɛɔɖɌ ɖɜɑɌɞɔəɌ 

Ɏ ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɝəɚɏɚ ɓəɌɣɑəɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɔɡ ɚɍɝɟɒ-

ɐɑəɔɑ. 

Ȯɚ Ɏɝɑɡ əɌɍɗɪɐɑəɔɫɡ ɜɑɓɟɗɨɞɌɞɧ ȸȼȾ ɍɧ-

ɗɔ ɝɚɛɚɝɞɌɎɗɑəɧ ɝ ɐɌəəɧɘɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚ-

ɏɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. Ƚɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ ɍɚɗɨəɧɡ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫ-

ɘɔ ɫɔɣəɔɖɌ ɝɚɝɞɌɎɔɗ 41,8Ñ12,8 ɗɑɞ, ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɘɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ ð 56,2Ñ9,5 ɗɑɞ. 

ȬəɌɗɔɓ ɟɜɚɎəɑɕ ȽȬ-125 ɛɚɖɌɓɌɗ, ɣɞɚ Ɏ 

ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝ ȳȹȺ ɫɔɣəɔɖɌ ɚə ɍɧɗ ɐɚɝɞɚ-

Ɏɑɜəɚ Ɏɧɤɑ, ɣɑɘ ɟ ɛɌɢɔɑəɞɚɖ ɝ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ ð 315,4Ñ118,4 ɔ 

42,8Ñ28,1 ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɎɧɫɎɗɑəəɧɡ ɚɛɟɡɚɗɑɕ ɫɔɣ-

əɔɖɌ ɛɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘɟ ɞɔɛɟ ɔ ɝɞɑɛɑəɔ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɚɝɞɔ: 47,2% ð ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ 

ɚɛɟɡɚɗɔ (N=17), ɔɓ əɔɡ: ɠɔɍɜɚɘɧ ð 22,2% (8), 

ɞɑɖɚɘɧ ð 8,3% (3), ɢɔɝɞɌɐɑəɚɠɔɍɜɚɘɧ ð 16,7% 

(6); 52,7% - ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ (N=19), ɔɓ 

əɔɡ: ɢɔɝɞɌɐɑəɚɖɌɜɢɔəɚɘɧ ð 33,3% (12), ɝɎɑɞɗɚ-

ɖɗɑɞɚɣəɌɫ ɌɐɑəɚɖɌɜɢɔəɚɘɌð 13,8% (5), ɚɛɟɡɚɗɔ 

ɝɞɜɚɘɧ ɛɚɗɚɎɚɏɚ ɞɫɒɌ ð 5,6% (2).  

Ȼɜɔ ɝɞɌɐɔɜɚɎɌəɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟ-

ɡɚɗɑɕ ɫɔɣəɔɖɌ ɝɚɏɗɌɝəɚ FIGO (ɞɌɍɗ. ʈ2), 3 

(15,8%) ɖɗɌɝɝɔɠɔɢɔɜɚɎɌəɧ ɖɌɖ I Ȭ, 6 (31,6%) 

ɖɗɌɝɝɔɠɔɢɔɜɚɎɌəɧ ɖɌɖ II A, 4 (21%) ð II C, 5 

(26,3%) ð III C, 1(5,3%) ð IV.  

Ƚɜɑɐəɫɫ ɐɗɔɞɑɗɨəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚ-

ɝɞɌɎɔɗɌ  35 ɘɔəɟɞ. 

ȺɢɑəɖɌ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɜɚɎɚɐɔɗɌɝɨ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɌəɌɗɔɓɚɘ ɩɞɌɛɚɎ,  

 

ȼɔɝ. 2.   ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ.  

ȯɜɌɠɔɣɑɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɘɑɞɌɍɚɗɔɣɑɝɖɚɏɚ ɝɛɑɖɞɜɌ, ɛɚɗɟɣɑəəɚɏɚ ɛɜɔ ɌəɌɗɔɓɑ ɝɚɗɔɐəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɚɛɟɡɚɗɔ, 

ɛɜɑɐɝɞɌɎɗɑəəɚɕ əɌ ɜɔɝ. 1. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɣɑɞɖɔɑ ɛɔɖɔ ɡɚɗɔəɌ (3,23 ppm, ɚɍɚɓəɌɣɑə Cho), ɖɜɑɌɞɔəɌ (3,04 ppm, 

ɚɍɚɓəɌɣɑə Cr). 

Fig. 2.   MR-spectroscopy.  

A graphical depiction of the metabolic spectrum, obtained by analysis of the tumor solid component represented in 

fig.1. Identify clear peaks of choline (3.23 ppm, marked with Cho), creatine (3.04 ppm, marked with Cr).  

ȾɌɍɗɔɢɌ ʈ 1. Ȼɜɚɞɚɖɚɗ ɚɐəɚɎɚɖɝɑɗɨəɚɕ ɛɜɚɞɚəəɚɕ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ, ɔɝɛɚɗɨɓɚ-

ɎɌəəɚɕ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʚʟʚʝʰʝʥ-

ʥʦʩʪʴ ʠ ʦʩʴ ʩʢʘʥʠʨʦʚʘʥʠʷ 

TR TE MTX  STh (ʤʤ) GAP 

PRESS 1500 135 256ʭ256 10 0 
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ɚɛɔɝɌəəɧɡ Ɏɧɤɑ. Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ əɌɞɔɎəɚ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɑɜɠɟɓɔɚəəɧɡ ɔ ɐɔɠɠɟɓɔɚə-

əɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ (ɞɌɍɗ. ʈ3). 

ȻɜɚɞɚəəɌɫ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ ɐɚ ɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɎəɟɞɜɔɎɑəəɚɏɚ 

ɐɔəɌɘɔɣɑɝɖɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. ȽɚɏɗɌɝəɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɚɗɔɣɑɝɞɎɚ ɚɤɔɍɚɣ-

əɧɡ (ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ (ȷȺ) ɔ ɗɚɒəɚɛɚɗɚɒɔ-

ɞɑɗɨəɧɡ  (ȷȻ)) ɜɑɓɟɗɨɞɌɞɚɎ Ɏɚ Ɏɞɚɜɚɕ ɏɜɟɛɛɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɍɧɗɚ əɔɒɑ (ȷȺ: 2 ɔ 3 ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ; ȷȻ: 1 ɔ 2 ɝɚɚɞɎɑɞɝɞɎɑəəɚ), ɛɜɔ ɩɞɚɘ ɚɝəɚɎ-

əɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɝɛɑɖɞɜɌ ɝɟɥɑɝɞɎɑəəɚ əɑ 

ɚɞɗɔɣɌɗɔɝɨ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚɍ ɚɞɝɟɞ-

ɝɞɎɔɔ ɓəɌɣɔɘɚɏɚ Ɏɗɔɫəɔɫ ɎɎɑɐɑəɔɫ ȶȻ əɌ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɔ ɘɑɞɌɍɚɗɔɞɚɎ ɛɜɔ ɚɍɗɑɏɣɑəɔɔ ɚɛ-

ɞɔɘɌɗɨəɚɏɚ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ Ɏɚɖɝɑɗɫ Ɏ 

əɌɔɍɚɗɑɑ ɚɐəɚɜɚɐəɟɪ ɓɚəɟ ɝɚɗɔɐəɚɏɚ ɖɚɘɛɚ-

əɑəɞɌ ɚɛɟɡɚɗɔ.  

ȻɚɎɧɤɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɡɚɗɔəɌ (ɣɑɞɖɔɕ 

ɛɔɖ) Ɏ ȳȹȺɋ ɍɧɗɔ ɛɚɗɟɣɑəɧ Ɏɚ Ɏɝɑɡ (100%) ɔ Ɏ 

12/14 ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɫɡ (85,7%). 

Ƀɑɞɖɔɕ ɛɔɖ ɖɜɑɌɞɔəɌ ɚɞɘɑɣɑə Ɏ 13/15 ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ (86,7%) ɔ 10/14  ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ 

ɚɛɟɡɚɗɫɡ (71,4%) ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜɔɝ. 3 Ɍ ð ɏ).  

Ƚɜɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ ɝɚɚɞəɚɤɑəɔɫ ɡɚ-

ɗɔə/ɖɜɑɌɞɔə ɍɧɗɔ 6,51 Ñ 0,78 Ɏ ɝɚɗɔɐəɚɘ ɖɚɘ-

ɛɚəɑəɞɑ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɛɚ ɝɜɌɎ-

əɑəɔɪ ɝ 9,16 Ñ 0,74 Ɏ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚ-

ɗɫɡ ɫɔɣəɔɖɚɎ, ɛɜɔ ɩɞɚɘ ɐɌəəɧɑ ɜɌɓɗɔɣɔɫ ɍɧɗɔ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɘɔ (ɜ = 0,001) (ɜɔɝ. 4 

Ɍ ð ɏ). 

ȼɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəəɚɏɚ əɌɘɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɝɚɏɗɌɝɟɪɞɝɫ  ɝ  ɜɌɍɚɞɚɕ Ma ɔ ɝɚɌɎɞ. (2015 

ɏ.),  Ɏ ɖɚɞɚɜɚɕ ɚɢɑəɔɎɌɗɔ ɝɛɑɖɞɜɧ, ɛɚɗɟɣɑəəɧɑ 

ɛɜɔ ɌəɌɗɔɓɑ ɔɓɚɗɔɜɚɎɌəəɚ ɝɚɗɔɐəɧɡ ɚɛɟɡɚɗɑɕ, 

ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɛɔɖɔ ɡɚɗɔəɌ, N-

ɌɢɑɞɔɗɌɝɛɌɜɞɌɞɌ, ɗɌɖɞɌɞɌ ɔ ɒɔɜɌ, Ɍ ɞɌɖɒɑ ɔɡ 

ɝɚɚɞəɚɤɑəɔɫ; ɔ Stanwell  ɔ ɝɚɌɎɞ. (2008 ɏ.), 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɎ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ 

ɚɞəɚɤɑəɔɫ ɡɚɗɔə/ɖɜɑɌɞɔə ɟ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

ɚɍɜɌɓɚɎɌəɔɕ ɫɔɣəɔɖɚɎ [10]. CɚɏɗɌɝəɚ ɛɜɑɐɝɞɌɎ-

ɗɑəəɧɘ Ɏ ɜɌɍɚɞɑ ɜɑɓɟɗɨɞɌɞɌɘ, ɔəɞɑɏɜɌɗɨəɧɕ 

ɖɚɩɠɠɔɢɔɑəɞ ɡɚɗɔə/ɖɜɑɌɞɔə Ɏ ȳȹȺ ɫɔɣəɔɖɌ 

ɍɚɗɨɤɑ 3,09, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ Ɏ ɐɚɍɜɚɖɌɣɑɝɞɎɑə-

əɧɡ ɚɛɟɡɚɗɫɡ ɛɔɖ ɗɔɍɚ ɚɞɝɟɞɝɞɎɟɑɞ, ɗɔɍɚ ɔəɞɑ-

ɏɜɌɗɨəɧɕ ɖɚɩɠɠɔɢɔɑəɞ ɡɚɗɔə/ɖɜɑɌɞɔə ɘɑəɨɤɑ 

1,15. Lee ɔ ɝɚɌɎɞ. (2009 ɏ.) ɚɍəɌɜɟɒɔɗɔ, ɣɞɚ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ Ɏ ɖɌɣɑɝɞɎɑ ɖɜɔɞɑɜɔɫ ɛɚɜɚɏɚɎɚɏɚ 

ɓəɌɣɑəɔɫ ɝɚɚɞəɚɤɑəɔɫ ɡɚɗɔə/ɖɜɑɌɞɔə ɜɌɎəɚɏɚ 

2 ɛɚɓɎɚɗɫɑɞ ɝ ɞɚɣəɚɝɞɨɪ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ 

ɫɔɣəɔɖɚɎ [6]. ȭɚɗɑɑ  əɔɓɖɔɑ  ɛɚɖɌɓɌɞɑɗɔ  Ɏ  ɐɎɟɡ  

 

ȾɌɍɗɔɢɌ ʈ 2.  ȯɜɟɛɛɔɜɚɎɖɌ ɍɚɗɨəɧɡ ȳȹȺ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝɚ ɝɞɌɐɔɑɕ TNM ɔ FIGO. 

TNM FIGO ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ n (%) 

T1a IA 3 (15,8%) 

T2a IIA 6 (31,6%) 

T2c IIC 4 (21%) 

T3c (N1) II Iʉ 5 (26,3%) 

T2C N2 M1 IV 1(5,3%) 

ɺʉɽɻʆ: 19 (100%) 
 

   
 

 

ȾɌɍɗɔɢɌ ʈ 3.   ȸȼ-ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɎɧɫɎɗɑəəɧɡ ɚɛɟɡɚɗɑɕ. 

ʄʈ-ʧʨʠʟʥʘʢ ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʦʧʫʭʦʣʠ (n=19) 

ɼʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʦʧʫʭʦʣʠ (n=17) 

p 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʤʤ)* 

79,35Ñ3,86 54,85Ñ1,69 0,09 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʦ-

ʚʘʥʠʷ: 

- ʩʦʣʠʜʥʘʷ; 

- ʩʤʝʰʘʥʥʘʷ 

 

 

5 (26,3%) 

14 (73,6%) 

 

 

11 (64,7%) 

6 (35,3%) 

0,001 

 

 

ʂʦʥʪʫʨʳ ʦʙʨʘʟʦʚʘʥʠʷ: 

- ʯʝʪʢʠʝ, ʨʦʚʥʳʝ 

- ʥʝʯʝʪʢʠʝ, ʥʝʨʦʚʥʳʝ 

 

4 (21%) 

15 (78,9%) 

 

13 (76,5%) 

4 (23,5%) 

0,002 

ʅʘʣʠʯʠʝ ʘʩʮʠʪʘ 8 (42,1%) - 0,025 

ʅʘʣʠʯʠʝ ʧʝʨʠʪʦʥʝʘʣʴʥʳʭ ʠʤʧʣʘʥʪʦʚ 6 (31,6%) - 0,03 

ʅʘʣʠʯʠʝ ʣʠʤʬʘʜʝʥʦʧʘʪʠʠ 4 (21%) - 0,058 
 

   

*  ʥʘʠʙʦʣʴʰʝʝ ʠʟʤʝʨʝʥʠʝ ʧʦ ʜʣʠʥʥʦʡ ʦʩʠ ʦʙʨʘʟʦʚʘʥʠʷ 
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ɎɧɤɑɟɖɌɓɌəəɧɡ ɜɌɍɚɞɌɡ, Ɏɑɜɚɫɞəɚ, ɝɎɫɓɌəɧ ɝ 

Ɏɖɗɪɣɑəɔɑɘ ɣɌɝɞɔ ɖɔɝɞɚɓəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɛɜɔ 

ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɔ Ɏɚɖɝɑɗɫ.  

ȼɑɓɚəɌəɝəɧɑ ɛɔɖɔ ȹȬȬ Ɏ 80,6% ɚɛɟɡɚɗɑɕ 

(13 ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ, 16 ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ), 

ɗɔɛɔɐəɧɑ ɛɔɖɔ ɚɛɜɑɐɑɗɫɗɔɝɨ Ɏ 47,6% əɌɍɗɪɐɑ-

əɔɕ (6 ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ, 9 ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ), 

ɣɑɞɖɔɕ ɛɔɖ ɗɌɖɞɌɞɌ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ  ɞɚɗɨɖɚ Ɏ 

1 əɌɍɗɪɐɑəɔɔ (2,8%). 

ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ Ɏ ɛɗɚ-

ɥɌɐɫɡ ɛɚɐ ɖɜɔɎɚɕ ɛɔɖɚɎ ȹȬȬ, Ɍ ɞɌɖɒɑ ɛɚ ɝɚɚɞ-

əɚɤɑəɔɫɘ ȹȬȬ/ɖɜɑɌɞɔə (p = 0,42) Ɏ ɔɝɝɗɑɐɚɎɌ- 

 

ȼɔɝ. 3 Ɍ (Fig. 3 a)  

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

 

ȼɔɝ. 3 ɏ (Fig. 3 d) 

ȼɔɝ. 3.   ȸȼȾ ɘɌɗɚɏɚ ɞɌɓɌ. 

ȻɌɢɔɑəɞɖɌ Ɂ., 54 ɏɚɐɌ. ɀɔɍɜɚɘɌ ɛɜɌɎɚɏɚ ɫɔɣəɔɖɌ.  

Ɍ - Ⱦ2-Ȯȴ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. 

ɍ - Ⱦ2-Ȯȴ Ɏ ɖɚɜɚəɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. 

Ɏ - ȻɚɝɞɖɚəɞɜɌɝɞəɚɑ Ⱦ1-Ȯȴ ɝ ɛɚɐɌɎɗɑəɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɌ  Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. 

ɏ - ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ. Ƚho ð ɛɔɖ ɡɚɗɔəɌ, Cr ð ɛɔɖ ɖɜɑɌɞɔəɌ. Ⱥɞəɚɤɑəɔɑ Cho/Cr ɜɌɎəɚ 5,7. 

Fig. 3.   Pelvic MRI.  

54 -year -old patient with right ovarian fibrothecoma.  

 a - Coronal T2 -weighted image shows isointense solid mass.  

 b - Sagittal T2 -weighted image shows isointense solid mass.  

 c - Postcontras t  axial T1 -FS with intermediate tumor enhancement.  

 d - MR-spectroscopy shows clear prominent choline and creatine peak s with choline -to-creatinine ratio of  5,7.  
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əɔɔ ɛɚɗɟɣɑəɚ əɑ ɍɧɗɚ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɖɚɜ-

ɜɑɗɔɜɟɪɞ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɕ Ma ɔ 

ɝɚɌɎɞ. (2015) ɔ Stanwell  ɔ ɝɚɌɎɞ. (2008), Ɏ ɖɚɞɚ-

ɜɧɡ ɛɜɔ əɌɗɔɣɔɔ əɑɓəɌɣɔɞɑɗɨəɧɡ ɎɌɜɔɌɢɔɕ Ɏ 

ɛɗɚɥɌɐɫɡ ɛɚɐ ɖɜɔɎɚɕ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ- 

ɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ [6, 10].  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɜɌɍɚɞɧ Cho ɔ ɝɚɌɎɞ. (2002) 

Ɏ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɫɡ ɫɔɣəɔɖɚɎ ɔ ɐɚɍɜɚ-

 

ȼɔɝ. 4 Ɍ (Fig. 4 a)  

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

ȼɔɝ. 4.   ȸȼȾ ɘɌɗɚɏɚ ɞɌɓɌ. 

ȻɌɢɔɑəɞɖɌ ȸ., 61 ɏɚɐ. ɉəɐɚɘɑɞɜɔɚɔɐəɌɫ ɖɌɜɢɔəɚɘɌ ɛɜɌɎɚɏɚ ɫɔɣəɔɖɌ.  

Ɍ - Ⱦ2-Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. 

ɍ - Ⱦ2-Ȯȴ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. 

Ɏ - ȻɚɝɞɖɚəɞɜɌɝɞəɚɑ Ⱦ1-Ȯȴ ɝ ɛɚɐɌɎɗɑəɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɌ  Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. 

ɏ - ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ.  Ƚho ð ɛɔɖ ɡɚɗɔəɌ, Cr ð ɛɔɖ ɖɜɑɌɞɔəɌ. Ⱥɞəɚɤɑəɔɑ Cho/Cr ɜɌɎəɚ 11,8. 

Fig. 4.   Pelvic MRI.  

61 -year -old patient with right ovarian endometrioid carcinoma.  

Ɍ - Sagittal T2 -weighted image shows isointense solid mass.  

b - Axial T2 -weighted image shows isointense solid mass.  

c - Postcontras t  axial T1 -FS with irregular marked solid tumor component enhancement.  

d - MR-spectroscopy shows extremely prominent choline peak, creatine peak with choline -to-creatinine ratio of  

11,8.  
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ɖɌɣɑɝɞɎɑəəɧɡ ɞɑɜɌɞɚɘɌɡ əɌ 1,3 ppm ɎɧɫɎɗɑə 

ɛɜɚɘɔəɑəɞəɧɕ ɗɔɛɔɐəɧɕ ɛɔɖ, ɚɞɝɟɞɝɞɎɟɪɥɔɕ 

ɟ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɩɛɔɞɑɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ; 

Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɚ ɛɜɔəɫɞɚ ɜɑɤɑəɔɑ 

ɚɍ ɔɝɖɗɪɣɑəɔɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ 

ɏɑɜɘɔəɚɏɑəəɚɕ ɛɜɔɜɚɐɧ (ɞɑɜɌɞɚɘ) ɔɓ ɚɢɑəɖɔ, 

ɎɎɔɐɟ əɌɗɔɣɔɫ ɒɔɜɌ Ɏ ɝɞɜɟɖɞɟɜɑ ɚɛɟɡɚɗɔ ɔ 

Ɏɚɓɘɚɒəɚɏɚ Ɏɗɔɫəɔɫ əɌ ɝɜɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ Ɏ 

ɛɚɐɏɜɟɛɛɑ, ɝ ɟɣɑɞɚɘ ɤɔɜɚɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ 

ɛɜɚɎɑɐɑəɔɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɐɌəəɚɏɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɞɔɛɌ ɛɜɔ əɌɞɔɎəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ c ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɑɒɔɘɚɎ ɒɔ-

ɜɚɛɚɐɌɎɗɑəɔɫ (FatSat) [7, 11-13].  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Takeuchi ɔ ɝɚɌɎ. (2012)  

ɍɧɗɔ ɛɚɗɟɣɑəɧ ɐɌəəɧɑ ɚ 100% ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɔ ɔ 92% ɝɛɑɢɔɠɔɣəɚɝɞɔ ɗɔɛɔɐəɧɡ ɛɔɖɚɎ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɠɔɍɜɚɘ ɔ ɠɔɍɜɚɞɑɖɚɘ ɫɔɣəɔɖɌ [8]. 

ȸɧ əɑ ɛɚɗɟɣɔɗɔ ɐɚɝɞɚɎɑɜəɧɡ ɜɌɓɗɔɣɔɕ ɜɌɓɘɑ-

ɜɚɎ ɗɔɛɔɐəɧɡ ɛɔɖɚɎ Ɏ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟ-

ɡɚɗɫɡ ɔ ȳȹȺ ɫɔɣəɔɖɌ. Ƚɜɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ ɝɚ-

ɚɞəɚɤɑəɔɫ ɗɔɛɔɐəɚɏɚ ɛɔɖɌ/ɖɜɑɌɞɔəɟ, ɛɚ 

əɌɤɔɘ ɜɑɓɟɗɨɞɌɞɌɘ, ɝɚɝɞɌɎɔɗɔ 8,35Ñ2,6 ɔ 

7,2Ñ1,5 Ɏ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑə-

əɧɡ ɚɛɟɡɚɗɫɡ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɛɜɔ ɩɞɚɘ ɜɌɓəɔ-

ɢɌ əɑ ɫɎɗɫɑɞɝɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ (ɗɔ-

ɛɔɐəɧɕ ɛɔɖ/ɖɜɑɌɞɔə (p = 0.16)).  

ȴɝɛɚɗɨɓɚɎɌəɔɑ ȸȼȽ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɫɔɣəɔɖɚɎ ɝ ɛɜɔɘɑəɑəɔɑɘ 

ɝɚɚɞəɚɤɑəɔɫ ɡɚɗɔə/ɖɜɑɌɞɔə ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ɌəɌɗɔɓɌ ROC-ɖɜɔɎɧɡ ɛɚɖɌɓɌɗ ɟɜɚɎɑəɨ ɚɞɝɑɣɖɔ Ɏ 

7,95 (ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ 0,976 ɝ ɛɚɖɌɓɌɞɑɗɫɘɔ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ȸȼȾ ɐɚ 91,3%, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ð 95,7%, ɞɚɣəɚɝɞɨ ð 92,9% ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ).  

ȺɝəɚɎəɧɘɔ ɚɏɜɌəɔɣɑəɔɫɘɔ ɔɝɛɚɗɨɓɚɎɌ-

əɔɫ ɘɑɞɚɐɔɖɔ ɫɎɗɫɪɞɝɫ ɝɗɚɒəɚɝɞɔ ɛɚɓɔɢɔɚəɔ-

ɜɚɎɌəɔɫ Ɏɚɖɝɑɗɫ Ɏ ɟɝɗɚɎɔɫɡ əɑɚɍɡɚɐɔɘɚɝɞɔ ɝɚ-

ɍɗɪɐɑəɔɫ ɘɔəɔɘɌɗɨəɚɏɚ ɑɏɚ ɜɌɓɘɑɜɌ əɑ ɘɑəɑɑ 1 

ɝɘ. Ȼɜɔ ɩɞɚɘ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɔəɠɚɜɘɌɞɔɎəɚɏɚ 

ɝɛɑɖɞɜɌ ɝ əɑɓəɌɣɔɞɑɗɨəɧɘ ɖɚɗɔɣɑɝɞɎɚɘ çɤɟɘɌè 

əɑɚɍɡɚɐɔɘɚ Ɏɧɐɑɗɫɞɨ ɘɌɖɝɔɘɌɗɨəɚ ɚɐəɚɜɚɐəɟɪ 

ɓɚəɟ, ɣɞɚ ɛɜɔ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɌɡ ɚɛɟɡɚɗɑɕ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɓəɌɣɔɞɑɗɨəɧɑ ɝɗɚɒəɚɝɞɔ. 

ȮɧɎɚɐɧ. 

1.  ȽɚɏɗɌɝəɚ ɛɚɗɟɣɑəəɧɘ ɐɌəəɧɘ, ɝɛɑɖ-

ɞɜɌɗɨəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɫɔɣəɔɖɚɎ, ɔɘɑɪɥɔɡ 

ɝɚɗɔɐəɧɕ ɖɚɘɛɚəɑəɞ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɚɐəɚɎɚɖ-

ɝɑɗɨəɚɕ ɛɜɚɞɚəəɚɕ ȸȼȽ ɐɚɝɞɚɎɑɜəɚ ɜɌɓɗɔɣɌɪɞ-

ɝɫ. Ƚɚɚɞəɚɤɑəɔɑ ɜɌɓɘɑɜɚɎ ɛɔɖɚɎ ɡɚɗɔəɌ ɖ ɖɜɑ-

Ɍɞɔəɟ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘ ɝɛɑɖ-

ɞɜɌɗɨəɧɘ ɛɌɜɌɘɑɞɜɚɘ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɫɔɣəɔɖɚɎ. 

2.  ȽɚɏɗɌɝəɚ ɛɚɗɟɣɑəəɧɘ ɜɑɓɟɗɨɞɌɞɌɘ, ȸȼ-

ɝɛɑɖɞɜɚɝɖɚɛɔɫ ɚɍɗɌɐɌɑɞ ɍɚɗɨɤɑɕ ɔəɠɚɜɘɌɞɔɎ-

əɚɝɞɨɪ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɛɚɝɗɑ ɎɎɑɐɑəɔɑ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɝɎɫɓɔ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ 

ɍɚɗɑɑ ɖɌɣɑɝɞɎɑəəɚɏɚ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ Ɏɚɖɝɑ-

ɗɫ.  

3.  ȺɝəɚɎəɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɚɏɜɌəɔɣɑ-

əɔɫ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɚɞɘɑɣɑəɧ, ɑɝɗɔ ɜɌɓɘɑɜ 

Ɏɚɖɝɑɗɫ ɛɜɑɎɧɤɌɗ ɜɌɓɘɑɜɧ ɝɚɗɔɐəɚɏɚ ɖɚɘɛɚ-

əɑəɞɌ Ɏ ɝɎɫɓɔ ɝ ɓɌɡɎɌɞɚɘ əɑɚɐəɚɜɚɐəɚɕ ɣɌɝɞɔ 

ɚɍɜɌɓɚɎɌəɔɫ/ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ,  ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚ-

ɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȸȱȾȺȰȴȶȬ ɀȿȹȶɂȴȺȹȬȷɈȹȺȵ ȸȿȷɈȾȴȽȻȴȼȬȷɈȹȺȵ ȶȺȸȻɈɊȾȱȼȹȺȵ 

ȾȺȸȺȯȼȬɀȴȴ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ ȻȷȺȽȶȺȽȾȺȻȴɋ ȮȳȼȺȽȷɇɁ 
 

ȾɑɜəɚɎɚɕ Ƚ.ȶ., ȽɑɜɚɎɌ ȹ.Ƚ., ȭɑɗɫɑɎ Ȭ.Ƚ., ȭɚɍɜɚɎ Ȱ.Ƚ., ȾɑɜəɚɎɚɕ ȶ.Ƚ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɓɜɌɍɚɞɌɞɨ ɘɑɞɚɐɔɖɟ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ɠȸȽȶȾ) ɏɚɗɑəɚɝɞɚɛəɚɏɚ ɝɟɝɞɌɎɌ ɔ ɝɞɚɛɧ ɐɗɫ 

ɚɢɑəɖɔ ɔɓɘɑəɑəɔɫ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɖɚɝɞɑɕ ɘɑɗɖɔɡ ɝɟɝɞɌɎɚɎ ɝɞɚɛɧ ɛɜɔ 

ɛɗɚɝɖɚɝɞɚɛɔɔ Ɏɓɜɚɝɗɧɡ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 38 ɛɌɢɔɑəɞɚɎ (76 ɝɞɚɛ) ɝ 

ɍɚɗɑɎɧɘ ɝɔəɐɜɚɘɚɘ Ɏ ɛɚɗɚɒɑəɔɔ ɝɞɌɞɔɣɑɝɖɚɕ ɚɛɚɜɧ əɌ ɝɞɚɛɧ. ȴɝɛɧɞɟɑɘɧɘ 

Ɏɧɛɚɗəɫɗɚɝɨ ɔɝɝɗɑɐɚɎɌəɔɑ ɏɚɗɑəɚɝɞɚɛəɚɏɚ ɝɟɝɞɌɎɌ ɔ ɝɞɚɛɧ ɝ əɌɏɜɟɓɖɚɕ Ɏ ɛɚɗɚɒɑəɔɔ 

ɗɑɒɌ əɌ ɝɛɔəɑ Ɏ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Aquilion ONE 640 

(Toshiba). Ȼɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ ɚɢɑəɖɌ ɔ ɔɓɘɑɜɑəɔɑ ɝɘɑɥɑəɔɫ 

ɖɚɝɞɑɕ ɝɞɚɛɧ. 

 ȼɑɓɟɗɨɞɌɞɧ. ȼɌɓɜɌɍɚɞɌəəɧɕ ɝɛɚɝɚɍ ɠȸȽȶȾ, ɔɝɛɚɗɨɓɟɑɘɧɕ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

ɛɗɚɝɖɚɝɞɚɛɔɫ Ɏɓɜɚɝɗɧɡ, ɛɚɓɎɚɗɫɑɞ ɛɚɎɧɝɔɞɨ ɞɚɣəɚɝɞɨ ɔ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ, 

Ɏ ɚɞɗɔɣɔɑ ɚɞ ɖɗɌɝɝɔɣɑɝɖɚɏɚ ɘɑɞɚɐɌ ð ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɝ əɌɏɜɟɓɖɚɕ, ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ɖɚɞɚɜɚɏɚ ɛɚɓɎɚɗɫɑɞ ɚɝɟɥɑɝɞɎɔɞɨ ɚɢɑəɖɟ ɞɚɗɨɖɚ Ɏɧɝɚɞɧ ɝɎɚɐɌ ɝɞɚɛɧ ɔ əɑ ɚɍɑɝɛɑɣɔɎɌɑɞ 

Ɏɚɓɘɚɒəɚɝɞɔ ɚɢɑəɖɔ ɔɓɘɑəɑəɔɕ Ɏ ɞɌɜɌəəɚ-ɛɫɞɚɣəɚ-ɗɌɐɨɑɎɔɐəɚɘ ɝɟɝɞɌɎɑ, Ɍ ɞɌɖɒɑ 

ɐɑɞɌɗɨəɚɕ ɚɢɑəɖɔ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ ɛɗɪɝəɑɎɧɡ ɖɚɝɞɑɕ, ɐɔɌɏəɚɝɞɔɖɔ 

ɘɚɗɚɞɚɣɖɚɚɍɜɌɓəɚɕ ɐɑɠɚɜɘɌɢɔɔ ɘɑɒɠɌɗɌəɏɚɎɧɡ ɝɟɝɞɌɎɚɎ. ȰɌəəɌɫ ɘɑɞɚɐɔɖɌ 

ɜɌɓɜɌɍɚɞɌəɌ ɔ ɎəɑɐɜɑəɌ ɎɛɑɜɎɧɑ. ȺɠɚɜɘɗɑəɌ ɓɌɫɎɖɌ əɌ ɔɓɚɍɜɑɞɑəɔɑ ʈ 2016123715 ɚɞ 

15 ɔɪəɫ 2016 ɏ.  çȽɛɚɝɚɍ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɏɚɗɑəɚɝɞɚɛəɚɏɚ ɝɟɝɞɌɎɌ ɔ ɝɞɚɛɧè. 

 ȮɧɎɚɐɧ. ɠȸȽȶȾ ɝɞɚɛɧ ɔ ɏɚɗɑəɚɝɞɚɛəɚɏɚ ɝɟɝɞɌɎɌ - ɛɑɜɝɛɑɖɞɔɎəɧɕ 

əɑɔəɎɌɓɔɎəɧɕ ɘɑɞɚɐ, ɛɜɑɐəɌɓəɌɣɑəəɧɕ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑɛɑəɔ ɔɓɘɑəɑəɔɕ Ɏ ɝɟɝɞɌɎɌɡ 

ɝɞɚɛɧ ɛɜɔ ɛɜɔɚɍɜɑɞɑəəɚɘ ɛɗɚɝɖɚɝɞɚɛɔɔ. ȸɑɞɚɐɔɖɌ ɛɚɓɎɚɗɫɑɞ əɌɔɍɚɗɑɑ ɞɚɣəɚ ɔ 

ɐɑɞɌɗɨəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɜɌɓɗɔɣəɧɑ ɝɚɣɑɞɌəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɛɜɔ 

ɛɜɔɚɍɜɑɞɑəəɚɘ ɛɗɚɝɖɚɝɞɚɛɔɔ Ɏɓɜɚɝɗɧɡ, ɣɞɚ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɖɚɜɜɑɖɞəɚ ɚɛɜɑɐɑɗɫɞɨ 

ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ ɔ ɚɍɦɑɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɜɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ. 

 

 ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɜɔɚɍɜɑɞɑəəɚɑ ɛɗɚɝɖɚɝɞɚɛɔɑ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝɞɚɛɧ 

ɝ əɌɏɜɟɓɖɚɕ, ɛɗɚɝɖɚɝɞɚɛɔɑ Ɏɓɜɚɝɗɧɡ. 
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METHODOLOGY OF FUNCTIONAL MULTISPIRAL COMPUTED TOMOGRAPHY IN 

THE DIAGNOSIS OF ADULT FLATFOOT 

 

Ternovoy S.K., Serova N.S., Belyaev A.S., Bobrov D. S., Ternovoy K.S. 
 

urpose.  To develop a methodology of functional multispiral computed tomogr aphy 

(fMSCT) of the foot and ankle to assess changing relationship of the bones of the foot 

small joint s in adults flat feet.  

Materials and methods.  The study included 38 patients (76 feet) with pain in the 

position of foot static support. The research of the ankle and foot was performed with load 

in the supine position using multispiral computed t omograph y Aquilion ONE 640 Toshiba. 

After the study displacement of the foot bones were analyzed and mea sured.  

Results.  The developed fMSCT methodology used for the diagnosis of flatfoot in 

adults, improves the accuracy and informativeness of diagnosis, in contra st to the classical 

load X -ray method, which allows to evaluate only the height of the foot arch and do not pr o-

vide changeõs estimation of talus-calcaneal -navicular joint, as well as a detailed assessment 

of the relationship of the metatarsal bones, diagno stics of hummer interphalangeal joints 

deformation. This method was developed and impl emented for the first time ever. A patent 

application ʈ 2016123715 dated 15 June 2016 òMethod of multispiral computed tomogra-

phy of foot and ankle diseasesó is submitted.  

Conclusions.  fMSCT of the foot and ankle is a promising non -invasive method d e-

signed to determine the extent of changes in the foot joints with acquired flatfoot. The met h-

od allows the most accurate and detailed diagnostics of different combinations of p atholog i-

cal changes in acquired flatfoot in adults that gives an opportunity to correctly define the 

treatment tactics and the volume of surgical i n tervention within this pathology.          
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ɌɍɚɗɑɎɌəɔɫ ɏɚɗɑəɚɝɞɚɛəɚɏɚ ɝɟɝɞɌɎɌ ɔ 

ɝɞɚɛɧ ɓɌəɔɘɌɪɞ ɛɚ ɣɌɝɞɚɞɑ ɚɐəɚ ɔɓ 

ɛɑɜɎɧɡ ɘɑɝɞ ɔ ɝɚɝɞɌɎɗɫɪɞ 25-30% ɚɞ 

ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɝ ɛɌɞɚɗɚ-

ɏɔɑɕ ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ. ȷɪɍɚɑ 

əɌɜɟɤɑəɔɑ ɠɟəɖɢɔɕ ɝɞɚɛɧ, əɑɓɌɎɔɝɔɘɚ ɚɞ 

ɩɞɔɚɗɚɏɔɔ ɔ ɛɌɞɚɏɑəɑɓɌ, ɛɜɔɎɚɐɔɞ ɖ əɌɜɟɤɑəɔɪ 

ɠɟəɖɢɔɔ ɚɛɚɜɧ, ɛɚɡɚɐɖɔ, ɟɝɞɚɕɣɔɎɚɝɞɔ, ɞɜɑɍɟ-

ɑɞ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɝɜɑɐɝɞɎ ɚɛɚɜɧ, ɔɝɛɚɗɨɓɚɎɌ-

əɔɫ ɚɜɞɚɛɑɐɔɣɑɝɖɚɕ ɚɍɟɎɔ [1]. 

ȻɗɚɝɖɌɫ ɝɞɚɛɌ (pes planus) ɡɌɜɌɖɞɑɜɔɓɟɑɞ-

ɝɫ ɟɘɑəɨɤɑəɔɑɘ ɝɎɚɐɚɎ ɝɞɚɛɧ ɜɌɓɗɔɣəɚɕ ɝɞɑ-

ɛɑəɔ, Ɏɛɗɚɞɨ ɐɚ ɛɚɗəɚɏɚ ɔɝɣɑɓəɚɎɑəɔɫ. ȬəɌɗɔɓ 

ɜɑɓɟɗɨɞɌɞɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɚɗɨɤɚɕ ɏɜɟɛɛɧ ɗɪ-

ɐɑɕ ɛɚɖɌɓɌɗ, ɣɞɚ ɛɗɚɝɖɚɝɞɚɛɔɑ ɎɧɫɎɗɫɪɞ ɟ 10% 

ɐɑɞɑɕ ɔ 16,4% Ɏɓɜɚɝɗɧɡ. ɃɌɥɑ Ɏɝɑɏɚ (63,3%) 

ɎɝɞɜɑɣɌɪɞ ɛɚɛɑɜɑɣəɚɑ ɛɗɚɝɖɚɝɞɚɛɔɑ Ɏ ɝɚɣɑɞɌ-

əɔɔ ɝ ɚɞɎɑɐɑəɔɑɘ 1 ɛɌɗɨɢɌ ɝɞɚɛɧ ɖəɌɜɟɒɔ [1]. 

Ȼɗɚɝɖɚɝɞɚɛɔɑ ð ɛɚɗɔɩɞɔɚɗɚɏɔɣɑɝɖɚɑ ɓɌɍɚ-

ɗɑɎɌəɔɑ, ɜɌɓɎɔɎɌɑɞɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɎɚɓɐɑɕɝɞɎɔɫ 

ɚɐəɚɎɜɑɘɑəəɚ əɑɝɖɚɗɨɖɔɡ ɠɌɖɞɚɜɚɎ. ȽɞɌɞɔɣɑ-

ɝɖɚɑ ɛɗɚɝɖɚɝɞɚɛɔɑ ɝɗɑɐɟɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɖɌɖ 

ɜɑɓɟɗɨɞɌɞ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɞɜɑɡ ɚɝ-

əɚɎəɧɡ ɝɚɝɞɌɎɗɫɪɥɔɡ ɝɔɝɞɑɘɧ (ɘɧɤɑɣəɚɕ, ɝɚ-

ɑɐɔəɔɞɑɗɨəɚ-ɞɖɌəəɚɕ, ɖɚɝɞəɚɕ) ɎɝɗɑɐɝɞɎɔɑ ɜɌɓ-

ɗɔɣəɧɡ ɛɜɔɣɔə. 

ȻɑɜɎɚəɌɣɌɗɨəɚ ɔɓɎɑɝɞəɚɑ ɖɌɖ ɐɔɝɠɟəɖɢɔɫ 

ɓɌɐəɑɕ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ ɘɧɤɢɧ ɟ Ɏɓɜɚɝɗɧɡ, ɩɞɚ 

ɓɌɍɚɗɑɎɌəɔɑ ɚɡɎɌɞɧɎɌɑɞ ɤɔɜɚɖɔɕ ɐɔɌɛɌɓɚə 

ɐɑɠɚɜɘɌɢɔɕ. ȰɑɠɚɜɘɌɢɔɔ ɚɞɗɔɣɌɪɞɝɫ ɛɚ ɞɫ-

ɒɑɝɞɔ ɔ ɝɖɚɜɚɝɞɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ. ȻɚɝɞɌəɚɎ-

ɖɌ ɐɔɌɏəɚɓɌ ɖɌɖ ɘɚɒəɚ ɜɌəɨɤɑ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ 

ɔɓ ɝɌɘɧɡ ɎɌɒəɧɡ ɠɌɖɞɚɜɚɎ Ɏ ɗɑɣɑəɔɔ. ȼɌəɑɑ 

ɌɏɜɑɝɝɔɎəɚɑ əɑɡɔɜɟɜɏɔɣɑɝɖɔɑ ɗɑɣɑəɔɑ ɔɘɑɑɞ 
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ɎɌɒəɚɑ ɓəɌɣɑəɔɑ, əɚ ɛɌɢɔɑəɞ ɐɚɗɒɑə ɝɑɜɨɑɓəɚ 

ɜɌɝɝɘɚɞɜɑɞɨ Ɏɚɓɘɚɒəɚɝɞɨ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜ-

ɜɑɖɢɔɔ, ɣɞɚɍɧ ɔɓɍɑɒɌɞɨ ɟɡɟɐɤɑəɔɫ. Ȼɜɔ Ɏɝɑɡ 

ɣɑɞɧɜɑɡ ɝɞɌɐɔɫɡ ɓɌɍɚɗɑɎɌəɔɫ, ɢɑɗɨɪ ɚɛɑɜɌɢɔɔ 

ɫɎɗɫɑɞɝɫ ɎɚɝɝɞɌəɚɎɗɑəɔɑ əɚɜɘɌɗɨəɚɕ ɌəɌɞɚɘɔɔ 

ɔ ɠɟəɖɢɔɔ ɝɞɚɛɧ[2].  

ȮɌɗɨɏɟɝəɌɫ ɐɑɎɔɌɢɔɫ ɓɌɐəɑɏɚ ɚɞɐɑɗɌ ɝɞɚ-

ɛɧ ɛɜɔɎɚɐɔɞ ɖ ɝəɔɒɑəɔɪ ɛɜɚɐɚɗɨəɚɏɚ ɝɎɚɐɌ, 

ɛɜɔ ɩɞɚɘ ɞɌɜɌəəɌɫ ɖɚɝɞɨ ɜɌɓɎɚɜɌɣɔɎɌɑɞɝɫ ɏɚ-

ɗɚɎɖɚɕ ɖɜɟɞɚ Ɏəɔɓ, Ɏ ɝɞɚɜɚəɟ ɛɚɐɚɤɎɧ, ɔ ɝɎɚɐ 

ɟɛɗɚɥɌɑɞɝɫ, ɑɥɑ ɍɚɗɨɤɑ ɟɝɟɏɟɍɗɫɫ ɎɌɗɨɏɟɝəɟɪ 

ɐɑɠɚɜɘɌɢɔɪ. Ȼɜɔ ɎɧɜɌɒɑəəɚɕ ɛɗɚɝɖɚɕ ɝɞɚɛɑ 

ɗɌɐɨɑɎɔɐəɌɫ ɖɚɝɞɨ ɝɘɑɥɌɑɞɝɫ ɗɌɞɑɜɌɗɨəɚ ɚɞəɚ-

ɝɔɞɑɗɨəɚ ɏɚɗɚɎɖɔ ɞɌɜɌəəɚɕ ɖɚɝɞɔ, əɌɡɚɐɫɝɨ Ɏ 

ɝɚɝɞɚɫəɔɔ ɛɚɐɎɧɎɔɡɌ. Ȼɗɚɝɖɚɝɞɚɛɔɑ ɔ ɎɌɗɨɏɟɝ 

ɓɌɐəɑɏɚ ɚɞɐɑɗɌ ɝɞɚɛɧ ɜɌɝɝɘɌɞɜɔɎɌɪɞ ɖɌɖ əɑ-

ɜɌɓɐɑɗɨəɧɕ ɖɚɘɛɚəɑəɞ ɩɞɚɕ ɛɌɞɚɗɚɏɔɔ. ȾɌɖ ɛɜɔ 

ɛɗɚɝɖɚɝɞɚɛɔɔ ɜɑɝɝɚɜəɌɫ ɠɟəɖɢɔɫ ɝɞɚɛɧ ɚɝɗɌɍ-

ɗɫɑɞɝɫ, ɣɞɚ ɟɎɑɗɔɣɔɎɌɑɞ ɟɐɌɜəɧɑ əɌɏɜɟɓɖɔ əɌ 

ɖɚɗɑəəɧɑ ɔ ɞɌɓɚɍɑɐɜɑəəɧɑ ɝɟɝɞɌɎɧ. ɉɞɚ ɛɜɔɎɚ-

ɐɔɞ ɖ ɍɧɝɞɜɚɕ ɟɞɚɘɗɫɑɘɚɝɞɔ ɣɑɗɚɎɑɖɌ, ɝɚɛɜɚ-

ɎɚɒɐɌɑɞɝɫ ɍɚɗɑɎɧɘɔ ɚɥɟɥɑəɔɫɘɔ Ɏ ɜɌɓəɧɡ ɣɌ-

ɝɞɫɡ ɞɑɗɌ, ɜɌɝɛɚɗɚɒɑəəɧɡ ɐɌɗɑɖɚ ɚɞ ɝɞɚɛɧ [3].  

 Ȱɚ ɛɚɫɎɗɑəɔɫ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɡ 

əɑɔəɎɌɓɔɎəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ, ɞɌɖɔɡ 

ɖɌɖ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɐɔɌɏəɚɝɞɔɖɌ ɛɗɚɝɖɚ-

ɝɞɚɛɔɫ ɔ ɎɌɗɨɏɟɝəɚɕ ɐɑɠɚɜɘɌɢɔɔ ɝɞɚɛ ɛɜɚɎɚ-

ɐɔɗɌɝɨ ɛɜɔ ɛɚɘɚɥɔ ɝɞɌəɐɌɜɞəɚɕ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɔ ɝɞɚɛ ɝ əɌɏɜɟɓɖɚɕ, Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ [4]. 

Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ȸȽȶȾ ɔ ȸȼȾ ɐɔɌɏəɚɝɞɔɖɌ 

ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɝɞɌɗɌ ɍɚɗɑɑ  ɞɚɣəɚɕ,  ɚɐəɌɖɚ 

ɛɜɔ ɛɚɐɚɍəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ əɑɞ Ɏɚɓɘɚɒəɚɝɞɔ  

ɝɟɐɔɞɨ  əɑɛɚɝɜɑɐɝɞɎɑəəɚ  ɚ  ɝɞɑɛɑəɔ əɌɜɟ-  

ɤɑəɔɫ ɎɓɌɔɘəɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ɖɚɝɞɑɕ ɝɞɚɛɧ 

ɛɜɔ ɛɜɔɚɍɜɑɞɑəəɧɡ ɐɑɠɚɜɘɌɢɔɫɡ, ɞɌɖ ɖɌɖ ɟ  

ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɔɓɘɑəɑəɔɫ ɎɓɌɔɘɚ-

ɚɞəɚɤɑəɔɫ ɖɚɝɞɑɕ ɔ ɝɎɫɓɌəəɧɕ ɝ əɔɘɔ ɍɚɗɑɎɚɕ 

ɝɔəɐɜɚɘ ɎɚɓəɔɖɌɪɞ ɞɚɗɨɖɚ Ɏ ɛɚɗɚɒɑəɔɔ Ɏɑɜɞɔ-

ɖɌɗɨəɚɕ əɌɏɜɟɓɖɔ əɌ ɝɞɚɛɟ [5].  

ȹɌ ɐɌəəɧɕ ɘɚɘɑəɞ ɝɟɥɑɝɞɎɟɑɞ ɞɌɖɒɑ 

ɚɏɜɚɘəɚɑ ɖɚɗɔɣɑɝɞɎɚ Ɏɚɓɘɚɒəɧɡ ɔɓɘɑɜɑəɔɕ, 

ɛɜɚɔɓɎɚɐɔɘɧɡ əɌ ɍɚɖɚɎɧɡ ɔ ɛɜɫɘɧɡ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɌɡ ɝɞɚɛɧ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑɛɑəɔ ɐɑ-

ɠɚɜɘɌɢɔɔ Ɏ ɜɌɓəɧɡ ɝɟɝɞɌɎɌɡ [6].  

Ƚɜɑɐɔ ɛɜɚɣɔɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧ-

ɐɑɗɫɑɞɝɫ ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, 

ɖɚɞɚɜɌɫ ɝɗɟɒɔɞ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɐɗɫ ɘɚɜɠɚɠɟəɖ-

ɢɔɚəɌɗɨəɚɕ ɚɢɑəɖɔ ɓɌɐəɑɕ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ 

ɘɧɤɢɧ [7]. 

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɝɞɌɗɔ ɛɚ-

ɫɎɗɫɞɨɝɫ əɌɟɣəɧɑ ɝɞɌɞɨɔ, ɚɛɔɝɧɎɌɪɥɔɑ ɘɑɞɚ-

ɐɔɖɟ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝ əɌɏɜɟɓɚɣəɧ-

ɘɔ ɛɜɚɍɌɘɔ [8, 9]. 

ȭɚɗɨɤɚɕ ɚɍɦɑɘ əɑɚɍɡɚɐɔɘɚɕ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ ɚɛɜɑɐɑɗɫɑɞ ɝɗɚɒəɚɝɞɨ ɚɛɑɜɌ-

ɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɜɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ, 

ɞ.ɖ. ɛɗɚɝɖɚɝɞɚɛɔɑ ɫɎɗɫɑɞɝɫ ɓɌɍɚɗɑɎɌəɔɑɘ ɝ ɖɚɘ-

ɛɗɑɖɝəɧɘɔ ɐɑɠɚɜɘɌɢɔɫɘɔ Ɏ ɜɌɓɗɔɣəɧɡ ɝɟɝɞɌ-

ɎɌɡ ɝɞɚɛɧ [6]. 

Ȱɗɫ ɜɑɤɑəɔɫ ɐɌəəɚɕ ɛɜɚɍɗɑɘɧ əɌ ɍɌɓɑ 

ȼɚɝɝɔɕɝɖɚ-ɫɛɚəɝɖɚɏɚ əɌɟɣəɚ-ɚɍɜɌɓɚɎɌɞɑɗɨəɚɏɚ 

ɢɑəɞɜɌ ɍɧɗ ɜɌɓɜɌɍɚɞɌə ɘɑɞɚɐ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ-

ɚɍɜɑɞɑəəɚɏɚ ɛɗɚɝɖɚɝɞɚɛɔɫ Ɏɓɜɚɝɗɧɡ ɛɜɔ ɛɚɘɚ-

ɥɔ ɠȸȽȶȾ. 

ɂɑɗɨ.  

ȼɌɓɜɌɍɚɞɌɞɨ ɘɑɞɚɐɔɖɟ ɠȸȽȶȾ ɏɚɗɑəɚɝɞɚɛ-

əɚɏɚ ɝɟɝɞɌɎɌ ɔ ɝɞɚɛɧ ɐɗɫ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɔɓɘɑ-

əɑəɔɕ Ɏ ɘɑɗɖɔɡ ɝɟɝɞɌɎɌɡ ɝɞɚɛɧ ɛɜɔ ɛɜɔɚɍɜɑ-

ɞɑəəɚɘ ɛɗɚɝɖɚɝɞɚɛɔɔ Ɏɓɜɚɝɗɧɡ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȱɗɫ ɚɞɜɌɍɚɞɖɔ ɘɑɞɚɐɔɖɔ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 

38 ɛɌɢɔɑəɞɚɎ (76 ɝɞɚɛ) ɝ ɍɚɗɑɎɧɘ ɝɔəɐɜɚɘɚɘ 

ɛɜɔ ɎɑɜɞɔɖɌɗɨəɚɘ ɛɚɗɚɒɑəɔɔ əɌ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Aquilion 

ONE 640 (Toshiba) ɜɌɓɜɌɍɚɞɌəəɧɘ ɝɛɚɝɚɍɚɘ. 

Ȭ. ȾɚɘɚɏɜɌɠɔɜɚɎɌəɔɑ ɛɜɚɎɚɐɫɞ ɛɚ ɛɜɚɞɚ-

ɖɚɗɟ Ankle/Foot volume: 

ȭ. ȾɚɘɚɏɜɌɠɔɜɚɎɌəɔɑ ɛɜɚɎɚɐɫɞ ɛɚ ɛɜɚɞɚ-

ɖɚɗɟ Ankle/Foot helical: 

Ƚ ɢɑɗɨɪ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔɚɍɜɑɞɑəəɚɏɚ 

ɛɗɚɝɖɚɝɞɚɛɔɫ ɔ ɚɛɜɑɐɑɗɑəɔɫ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ 

ɛɜɔɘɑəɫɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɖɗɔəɔɖɚ-

ɔəɝɞɜɟɘɑəɞɌɗɨəɧɑ ɘɑɞɚɐɧ: 

- ɖɗɔəɔɣɑɝɖɔɔ↑ ɘɑɞɚɐ (ɟɞɚɣəɑəɔɑ ɒɌɗɚɍ, 

ɝɍɚɜ ɌəɌɘəɑɓɌ, ɚɝɘɚɞɜ, ɚɢɑəɖɌ ɚɜɞɚɛɑɐɔɣɑɝɖɚɏɚ 

ɝɞɌɞɟɝɌ ɔ ɞ. ɐ.);  

- ɠɟəɖɢɔɚəɌɗɨəɌɫ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘ-

ɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ; 

 ȶɗɔəɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ.  

 ȶɗɔəɔɣɑɝɖɔɕ ɚɝɘɚɞɜ ɎɖɗɪɣɌɗ Ɏ ɝɑɍɫ ɝɍɚɜ 

ɌəɌɘəɑɓɌ (ɝɔɝɞɑɘəɧɑ ɓɌɍɚɗɑɎɌəɔɫ, ɞɜɌɎɘɧ), 

ɟɞɚɣəɑəɔɑ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɎɧɜɌɒɑəəɚɝɞɔ ɍɚɗɑ-

Ɏɚɏɚ ɝɔəɐɜɚɘɌ, ɚɛɜɑɐɑɗɑəɔɑ ɟɏɗɚɎɧɡ ɐɑɠɚɜɘɌ-

ɢɔɕ ɚɝɑɕ əɌɏɜɟɓɖɔ (ɝɞɚɛɌ, ɏɚɗɑəɨ), ɚɛɜɑɐɑɗɑəɔɑ 

ɩɗɌɝɞɔɣəɚɝɞɔ ɐɑɠɚɜɘɌɢɔɔ (ɞɑɝɞ ɁɟɍɝɣɑɜɌ-

ȰɒɑɖɌ, ɘɌəɟɌɗɨəɌɫ ɖɚɜɜɑɖɢɔɫ ɛɚɗɚɒɑəɔɫ), 

ɚɢɑəɖɟ ɖɚɜɜɑɖɢɔɔ ɎɌɗɨɏɟɝəɚɏɚ ɛɚɗɚɒɑəɔɫ ɓɌɐ-

əɔɡ ɚɞɐɑɗɚɎ ɝɞɚɛ ɛɜɔ ɚɞɜɧɎɑ ɛɫɞɚɖ (ɎɧɜɌɒɑə-

əɚɑ əɌɜɟɤɑəɔɑ ɠɟəɖɢɔɔ ȳȭȭȸ/ɜɔɏɔɐəɌɫ ɐɑ-

ɠɚɜɘɌɢɔɫ), ɚɍɜɌɞəɧɕ ɞɑɝɞ ȶɚɗɑɘɌəɌ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɠȸȽȶȾ ɝɞɚɛ ɝ əɌɏɜɟɓɖɚɕ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɛɚɔɝɖ ɝɎɚɐɔɗɝɫ ɖ ɎɧɫɎɗɑəɔɪ 

əɌɜɟɤɑəɔɫ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ Ɏ ɞɌɜɌəəɚ-

ɛɫɞɚɣəɚ-ɗɌɐɨɑɎɔɐəɧɡ ɝɟɝɞɌɎɌɡ, ɚɞɖɗɚəɑəɔɪ ɟɏ-

ɗɌ ɛɫɞɚɣəɚɕ ɖɚɝɞɔ, əɌɗɔɣɔɫ ɞɌɜɌəəɚ-

ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɔɘɛɔɐɒɘɑəɞɌ.   

ȼɌɓɜɌɍɚɞɌəəɌɫ     əɌ      ɍɌɓɑ     ȼɚɝɝɔɕɝɖɚ- 
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ɫɛɚəɝɖɚɏɚ ɢɑəɞɜɌ ɎɔɓɟɌɗɔɓɌɢɔɔ ɘɑɞɚɐɔɖɌ ɓɌ-

ɖɗɪɣɌɑɞɝɫ Ɏ ɝɗɑɐɟɪɥɑɘ: 

ɛɑɜɑɐ ɟɖɗɌɐɖɚɕ əɌ ɝɞɚɗ ɞɚɘɚɏɜɌɠɌ ɛɌɢɔ-

ɑəɞɟ əɌɐɑɎɌɪɞ ɒɔɗɑɞ ɝ ɛɚɫɝɚɘ, ɠɔɖɝɔɜɟɪɥɔɘ-

ɝɫ əɌ ɛɗɑɣɔ ɔ ɞɌɓɚɎɧɑ ɖɚɝɞɔ ɔ ɚɝɟɥɑɝɞɎɗɫɪɞ 

ɚɛɚɜɟ ɝɞɚɛ ɚ ɝɛɑɢɔɌɗɨəɟɪ ɛɗɚɥɌɐɖɟ (ȼɔɝ.1). 

ȻɌɢɔɑəɞɌ ɟɖɗɌɐɧɎɌɪɞ əɌ ɝɞɚɗ ɞɚɘɚɏɜɌɠɌ Ɏ ɛɚ-

ɗɚɒɑəɔɔ ɗɑɒɌ əɌ ɝɛɔəɑ, əɚɏɌɘɔ Ɏ ɝɞɚɜɚəɟ 

Ɍɛɑɜɞɟɜɧ ɏɑəɞɜɔ. ȻɚɐɚɤɎɧ ɚɍɑɔɡ ɝɞɚɛ ɟɝɞɌəɌɎ-

ɗɔɎɌɪɞ əɌ ɝɛɑɢɔɌɗɨəɚɑ ɛɜɔɝɛɚɝɚɍɗɑəɔɑ ɞɌɖɔɘ 

ɚɍɜɌɓɚɘ, ɣɞɚɍɧ ɝɚɓɐɌɞɨ ɜɌɎəɚɘɑɜəɟɪ ɚɝɑɎɟɪ 

əɌɏɜɟɓɖɟ əɌ ɚɍɑ ɝɞɚɛɧ (Ɏɑɝ ɛɌɢɔɑəɞɌ) (ȼɔɝ. 2). 

Ȱɗɫ ɜɌɓɘɑɞɖɔ ɚɍɗɌɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧ-

ɛɚɗəɫɪɞ ɞɚɛɚɏɜɌɘɘɟ. ȾɚɘɚɏɜɌɠɔɜɚɎɌəɔɑ əɌɣɔ-

əɌɪɞ əɌ 4-5 ɝɘ Ɏɧɤɑ ɏɚɗɑəɚɝɞɚɛəɚɏɚ ɝɟɝɞɌɎɌ ɔ 

ɓɌɖɌəɣɔɎɌɪɞ əɌ ɟɜɚɎəɑ əɔɒəɑɕ ɛɚɎɑɜɡəɚɝɞɔ 

ɝɛɑɢɔɌɗɨəɚɏɚ ɛɜɔɝɛɚɝɚɍɗɑəɔɫ ɐɗɫ ɚɛɚɜɧ.  

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɛɚ ɝɛɑɢɔɌɗɨəɚ 

ɜɌɓɜɌɍɚɞɌəəɚɘɟ ɛɜɚɞɚɖɚɗɟ (ɞɌɍɗ.1/ɞɌɍɗ.2). 

Ȼɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ɞɚɛɚɏɜɌɘɘ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ  

ɔ ɠɜɚəɞɌɗɨəɚɕ ɛɜɚɑɖɢɔɫɡ ɛɜɚɎɚɐɫɞ ɝɑɜɔɪ  ɝɜɑ-

ɓɚɎ  Ɏ  ɌɖɝɔɌɗɨəɚɕ  ɛɜɚɑɖɢɔɔ.   Ȼɜɔ ɩɞɚɘ ɛɌɢɔ-

ɑəɞ ɔɝɛɧɞɧɎɌɑɞ ɌɖɝɔɌɗɨəɟɪ əɌɏɜɟɓɖɟ əɌ ɛɚ-

Ɏɑɜɡəɚɝɞɨ  ɝɞɚɛɧ ɝ  ɝɔɗɚɕ,  ɛɜɚɛɚɜɢɔɚəɌɗɨəɚɕ  

ɘɌɝɝɑ  ɝɚɍɝɞɎɑəəɚɏɚ ɞɑɗɌ  (ɚɛɜɑɐɑɗɫɑɞɝɫ  ɝ     

ɛɚɘɚɥɨɪ  ɞɑəɓɚɐɌɞɣɔɖɌ- ɐɔəɌɘɚɘɑɞɜɌ ɔ Ɏɑɝɚ-

ɔɓɘɑɜɔɞɑɗɨəɚɏɚ ɛɜɑɚɍɜɌɓɚɎɌɞɑɗɫ. 

Ȼɚɝɗɑ ɛɚɗɟɣɑəɔɫ ɝɜɑɓɚɎ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚ-

ɑɖɢɔɔ (ȼɔɝ. 3 Ɍ) Ɏɧɛɚɗəɫɪɞ ɘɟɗɨɞɔɛɗɌəɌɜəɟɪ 

ɜɑɖɚəɝɞɜɟɖɢɔɪ (ȸȻȼ), ɝ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚɕ 

ɚɢɑəɖɚɕ ɝɞɚɛɧ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ (ȼɔɝ. 3 ɍ) ɛɜɚɑɖ-

ɢɔɔ. Ⱥɞɐɑɗɨəɚɑ ɎəɔɘɌəɔɑ ɟɐɑɗɫɑɞɝɫ ɛɚɝɞɜɚɑ-

əɔɪ ɖɚɝɚɕ ɛɜɚɑɖɢɔɔ ɐɗɫ ɚɢɑəɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɝɘɑɥɑəɔɫ ɗɌɐɨɑɎɔɐəɚɕ ɖɚɝɞɔ Ɏ ɞɌɜɌəəɚ-

ɛɫɞɚɣəɚ-ɗɌɐɨɑɎɔɐəɚɘ ɝɟɝɞɌɎɑ, ɛɚɝɞɜɚɑəɔɑ ɖɚ-

ɞɚɜɚɕ ɛɜɚɔɝɡɚɐɔɞ əɌ ɝɌɏɔɞɞɌɗɨəɚɕ ȸȻȼ, Ɏɑɜɡ-

əɫɫ ɞɚɣɖɌ ɚɝɔ ɛɜɚɡɚɐɔɞ ɣɑɜɑɓ ɓɌɐəɔɕ ɖɜɌɕ ɐɔ-

ɝɞɌɗɨəɚɏɚ ɩɛɔɠɔɓɌ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ ɖɚɝɞɔ, 

əɔɒəɫɫ ɞɚɣɖɌ ɚɝɔ ɛɜɚɡɚɐɔɞ ɣɑɜɑɓ ɝɑɜɑɐɔəɟ ɗɌ-

ɐɨɑɎɔɐəɚɕ ɖɚɝɞɔ (ȼɔɝ. 3 Ɏ).  

ȺɢɑəɖɌ ɎɓɌɔɘəɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ɖɚɝɞɑɕ 

ɝɞɚɛɧ ɞɌɖɒɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ 3D-

ɜɑɖɚəɝɞɜɟɖɢɔɫɡ ɝɞɚɛɧ,  ɣɞɚ  ɟɛɜɚɥɌɗɚɝɨ ɝ  ɛɚ- 

ɘɚɥɨɪ ɔɘɔɞɌɢɔɔ ɎɑɜɞɔɖɌɗɨəɚɕ əɌɏɜɟɓɖɔ ɔ, ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ, ɜɌɝɛɚɗɚɒɑəɔɑ ɖɚɝɞɑɕ ɘɌɖɝɔ-

ɘɌɗɨəɚ ɛɜɔɍɗɔɒɑəɚ ɖ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɘɟ, Ɏɚɓ-

əɔɖɌɪɥɑɘɟ ɛɜɔ əɌɏɜɟɓɖɑ əɌ ɝɞɚɛɧ (ȼɔɝ. 3 ɏ). 

ȻɜɚɎɑɐɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɓɎɚɗɫɑɞ Ɏɧ-

ɫɎɔɞɨ ɜɫɐ ɓəɌɣɔɞɑɗɨəɧɡ ɛɜɑɔɘɟɥɑɝɞɎ ɠȸȽȶȾ 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɖɗɌɝɝɔɣɑɝɖɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɑɕ 

ɝ əɌɏɜɟɓɖɚɕ, Ɍ ɔɘɑəəɚ:  

Å ɛɚɓɎɚɗɫɑɞ Ɏ ɛɚɗəɚɕ ɘɑɜɑ ɚɢɑəɔɞɨ ɎɓɌɔɘ-

əɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɏɚɗɑəɚɝɞɚɛəɚɏɚ ɝɟɝɞɌɎɌ ɔ ɝɟ-

ɝɞɌɎɚɎ ɝɞɚɛɧ ɛɜɔ əɌɏɜɟɓɖɑ ɔəɐɔɎɔɐɟɌɗɨəɚ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɑɝɌ ɛɌɢɔɑəɞɌ   

Å ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ  ɚɢɑəɔɞɨ  ɛɚɐɎɧɎɔɡɔ ɔ  

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1.  ɀɚɞɚ.  

ȿɖɗɌɐɖɌ ɛɌɢɔɑəɞɌ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɠȸȽȶȾ 

ɝɞɚɛ ɝ əɌɏɜɟɓɖɚɕ.  

Fig. 1.   Photo.  

Patientõs position during fMSCT examination of 

foot and ankle with the load.  

ȼɔɝ. 2.  ȽɡɑɘɌ ɟɝɞɜɚɕɝɞɎɌ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ 

ɠȸȽȶȾ ɝɞɚɛ ɝ əɌɏɜɟɓɖɚɕ. 

1 - ɚɛɚɜəɌɫ ɛɗɚɥɌɐɖɌ, 2 - ɜɑɘəɔ ɐɗɫ ɝɚɑɐɔəɑəɔɫ 

ɒɔɗɑɞɌ ɔ ɚɛɚɜəɚɕ ɛɗɚɥɌɐɖɔ, 3 - ɞɑəɓɚɐɌɞɣɔɖ 

(ɐɔəɌɘɚɘɑɞɜ), 4 - ɛɚɫɝ, 5 -ɠɔɖɝɔɜɟɪɥɔɕ ɒɔɗɑɞ. 

Fig. 2.  Special device for fMSCT of foot and ankle 

with the load.  

1 - support platform, 2 - belts for connecting the 

wai stcoat and support platform, 3 - dynamometer, 

4 - belt, 5 -fixing vest.  
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ɎɧɎɔɡɔ Ɏ ɐɔɝɞɌɗɨəɧɡ ɘɑɒɠɌɗɌəɏɚɎɧɡ ɝɟɝɞɌɎɌɡ 

Ɏ ɘɚɘɑəɞ ɚɛɚɜɧ, 

Å ɛɚɓɎɚɗɫɑɞ ɛɚɝɞɜɚɔɞɨ ɐɚɝɞɚɎɑɜəɟɪ ɖɚɝɟɪ 

ɘɟɗɨɞɔɛɗɌəɌɜəɟɪ ɜɑɖɚəɝɞɜɟɖɢɔɪ ɐɗɫ ɚɢɑəɖɔ 

ɝɞɑɛɑəɔ ɛɚɐɎɧɎɔɡɌ Ɏ ɞɌɜɌəəɚ-ɛɫɞɚɣəɚ-

ɗɌɐɨɑɎɔɐəɚɘ ɝɟɝɞɌɎɑ (ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑɛɑəɔ 

ɔɓɘɑəɑəɔɕ Ɏ ɖɜɟɛəɧɡ ɝɟɝɞɌɎɌɡ ɝɞɚɛɧ ɛɜɔ ɛɗɚɝ-

ɖɚɝɞɚɛɔɔ, ɛɗɚɝɖɚ-ɎɌɗɨɏɟɝəɚɕ ɐɑɠɚɜɘɌɢɔɔ ɝɞɚ-

ɛɧ, ɛɚɗɚɕ ɝɞɚɛɑ) 

Å əɑ ɞɜɑɍɟɑɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɚɛɚɗəɔɞɑɗɨ-

əɧɡ ɏɜɟɓɚɎ 

Å ɛɚɓɎɚɗɫɑɞ ɞɚɣəɚ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɢɑəɔɞɨ 

ɔɝɝɗɑɐɟɑɘɧɑ ɛɌɜɌɘɑɞɜɧ  

ȹɌɗɔɣɔɑ ɚɝɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɝɞɚɛɟ ɛɜɔ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɞɌɖɒɑ ɛɚɓɎɚɗɫɑɞ 

ɓəɌɣɔɞɑɗɨəɚ ɛɚɎɧɝɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ɐɔɌɏəɚɝɞɔɖɔ ɍɑɓ əɌɏɜɟɓɖɔ.  

Ȯ ɜɑɓɟɗɨɞɌɞɑ, ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɠȸȽȶȾ ɝ 

ɚɛɚɜɚɕ əɌ ɝɞɚɛɟ, ɍɧɗɔ ɛɚɗɟɣɑəɧ əɌɔɍɚɗɑɑ ɞɚɣ-

əɧɑ ɐɌəəɧɑ ɚ ɎɓɌɔɘɚɜɌɝɛɚɗɚɒɑəɔɔ ɖɚɝɞɑɕ Ɏ 

ɏɚɗɑəɚɝɞɚɛəɚɘ ɝɟɝɞɌɎɑ ɔ Ɏ ɝɞɚɛɑ, Ɍ ɞɌɖɒɑ ɛɚɎɧ-

ɝɔɗɌɝɨ ɞɚɣəɚɝɞɨ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɚ ɛɜɚ-

ɝɞɜɌəɝɞɎɑəəɚɘ ɎɓɌɔɘɚɜɌɝɛɚɗɚɒɑəɔɔ ɛɗɪɝəɑ-

Ɏɧɡ ɖɚɝɞɑɕ ɔ ɠɌɗɌəɏ ɛɌɗɨɢɑɎ ɝɞɚɛ, Ɍ ɞɌɖɒɑ Ɏ 

ɞɌɜɌəəɚ-ɛɫɞɚɣəɚ-ɗɌɐɨɑɎɔɐəɚɘ ɝɟɝɞɌɎɑ. 

Ȼɜɔɘɑɜ.  

ȻɌɢɔɑəɞɖɌ Ȼ. ȹɌɛɜɌɎɗɫɪɥɔɕ ɐɔɌɏəɚɓ: 

Ȼɗɚɝɖɚ-ɎɌɗɨɏɟɝəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɚɍɑɔɡ ɝɞɚɛ. 

ȮɌɗɨɏɟɝəɌɫ ɐɑɠɚɜɘɌɢɔɫ 1 ɛɌɗɨɢɌ ɛɜɌɎɚɕ ɝɞɚ-

ɛɧ. 

Ȱɗɫ ɟɞɚɣəɑəɔɫ ɐɔɌɏəɚɓɌ Ɏ ɜɌɘɖɌɡ ɛɜɑɐ-

ɚɛɑɜɌɢɔɚəəɚɕ ɛɚɐɏɚɞɚɎɖɔ ɛɌɢɔɑəɞɖɑ ɍɧɗɌ ɛɜɚ-

Ɏɑɐɑəɔɫ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚ-

ɘɚɏɜɌɠɔɫ ɝɞɚɛ ɝ əɌɏɜɟɓɚɣəɚɕ ɛɜɚɍɚɕ. ȴɝɝɗɑɐɚ-

ɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ əɌ 640-ɝɛɔɜɌɗɨəɚɘ ɖɚɘɛɨɪ-

ɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ AquilionOne ɠɔɜɘɧ Toshiba 

Ɏ ɝɛɔɜɌɗɨəɚɘ ɜɑɒɔɘɑ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 ɘɘ.  

Ȱɗɫ ɚɍɦɑɖɞɔɎəɚɕ ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ ɝɚɝɞɚ-

ɫəɔɫ ɝɞɚɛ əɌɘɔ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ 

ɜɑəɞɏɑəɚɘɑɞɜɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ: ȸ1ȼ1, ȸ1ȸ2, 

ȼ1ȼ2, ȸ1ȸ5, ȸ4ȸ5, ȸ5ȼ1, DASA, PASA. 

ȸ1ȼ1 ñ ɟɏɚɗ ɎɌɗɨɏɟɝəɚɏɚ ɚɞɖɗɚəɑəɔɫ I 

ɛɌɗɨɢɌ ɝɞɚɛɧ ñ ɚɍɜɌɓɚɎɌə ɛɑɜɑɝɑɣɑəɔɑɘ ɚɝɑɕ I 

ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ ɔ ɛɜɚɖɝɔɘɌɗɨəɚɕ ɠɌɗɌəɏɔ I 

ɛɌɗɨɢɌ. 

ȸ1ȸ2 ñ ɘɑɒɛɗɪɝəɑɎɧɕ ɟɏɚɗ ñ ɚɍɜɌɓɚɎɌə 

ɛɜɚɐɚɗɨəɧɘɔ ɚɝɫɘɔ I ɔ II ɛɗɪɝəɑɎɧɡ ɖɚɝɞɑɕ. 

ȿɎɑɗɔɣɑəɔɑ ɐɌəəɚɏɚ ɟɏɗɌ ɎɧɓɧɎɌɑɞ ɝɚɝɞɚɫəɔɑ, 

əɌɓɧɎɌɑɘɚɑ metatarsus primus adductus. 

ȼ1ȼ2 ñ ɟɏɚɗ ɘɑɒɠɌɗɌəɏɚɎɚɕ ɎɌɗɨɏɟɝəɚɕ 

ɐɑɠɚɜɘɌɢɔɔ I ɛɌɗɨɢɌ ñ ɩɞɚ ɟɏɚɗ ɘɑɒɐɟ ɚɝɫɘɔ 

ɛɜɚɖɝɔɘɌɗɨəɚɕ ɔ ɐɔɝɞɌɗɨəɚɕ ɠɌɗɌəɏ I ɛɌɗɨɢɌ 

ȸ4ȸ5 ñ ɟɏɚɗ ɎɌɜɟɝəɚɏɚ ɚɞɖɗɚəɑəɔɫ ɛɫɞɚɕ 

ɛɗɪɝəɑɎɚɕ  ɖɚɝɞɔ  ñ  ɚɍɜɌɓɚɎɌə  ɚɝɫɘɔ  IV  ɔ  V  

ȾɌɍɗɔɢɌ ʈ 1.    Ȼɜɚɞɚɖɚɗ ȸȽȶȾ Ankle/Foot volume. 

ʇʨʦʪʦʢʦʣ ʄʉʂʊ ʩʪʦʧʳ ʩ ʥʘʛʨʫʟʦʯʥʦʡ 

ʧʨʦʙʦ
 

 

ʈʝʞʠʤ
ʪʦʤʦʛʨʘʬʠʨʦʚʘʥʠʷ ʆʙʲʝʤʥʳʡ 

ʊʦʣʱʠʥʘ ʩʨʝʟʘ  0,5 ʤʤ 

ʋʛʦʣ ʥʘʢʣʦʥʘ ʛʝʥʪʨʠ 0 ʛʨ. 

ɿʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ  160 ʤʤ 

ʅʘʧʨʷʞʝʥʠʝ  120 ʢɺ 

ʉʠʣʘ ʪʦʢʘ 150 ʤɸ 

ɺʨʝʤʷ
ʦʜʥʦʛʦ ʦʙʦʨʦʪʘ ʨʝʥʪʛʝʥʦʚʩʢʦʡ 

ʪʨʫʙʢʠ 

0,5 ʩ 

ɺʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 0,5 ʩ 

ʊʠʧ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʂʦʩʪʥʳʡ/ʤʷʛʢʦʢʘʥʥʳʡ 
 

   
 

ȾɌɍɗɔɢɌ ʈ 2.    Ȼɜɚɞɚɖɚɗ ȸȽȶȾ Ankle/Foot helical. 

ʇʨʦʪʦʢʦʣ ʄʉʂʊ ʩʪʦʧʳ ʩ ʥʘʛʨʫʟʦʯʥʦʡ 

ʧʨʦʙʦʡ 

 

ʈʝʞʠʤ ʪʦʤʦʛʨʘʬʠʨʦʚʘʥʠʷ ʉʧʠʨʘʣʴʥʳʡ 

ʊʦʣʱʠʥʘ ʩʨʝʟʘ  0,5 ʤʤ 

ʋʛʦʣ ʥʘʢʣʦʥʘ ʛʝʥʪʨʠ 0 ʛʨ. 

ɿʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʜʦ 500 ʤʤ 

ʅʘʧʨʷʞʝʥʠʝ  120 ʢɺ 

ʉʠʣʘ ʪʦʢʘ 100 ʤɸ 

ɺʨʝʤʷ ʦʜʥʦʛʦ ʦʙʦʨʦʪʘ ʨʝʥʪʛʝʥʦʚʩʢʦʡ 

ʪʨʫʙʢʠ 

0,5 ʩ 

ɺʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 4,2 ʩ 

ʊʠʧ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʂʦʩʪʥʳʡ/ʤʷʛʢʦʪʢʘʥʥʳʡ 
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ɛɗɪɝəɑɎɧɡ ɖɚɝɞɑɕ. 

ȸ1ȸ5 ñ ɟɏɚɗ ɚɞɖɜɧɞɔɫ ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ 

ɝɞɚɛɧ ñ ɟɏɚɗ ɘɑɒɐɟ ɚɝɫɘɔ I ɔ V ɛɗɪɝəɑɎɧɡ ɖɚ-

ɝɞɑɕ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɕ ɝɞɑɛɑəɨ ɜɌɝɛɗɌɝɞɌəəɚ-

ɝɞɔ ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ ɝɞɚɛɧ. 

ȸ5ȼ1 ñ ɟɏɚɗ ɛɗɪɝəɑɠɌɗɌəɏɚɎɚɏɚ ɎɌɜɟɝəɚ-

ɏɚ ɚɞɖɗɚəɑəɔɫ V ɛɌɗɨɢɌ ñ ɚɍɜɌɓɚɎɌə ɚɝɫɘɔ V 

ɛɗɪɝəɑɎɚɕ ɖɚɝɞɔ ɔ ɛɜɚɖɝɔɘɌɗɨəɚɕ ɠɌɗɌəɏɚɕ V 

ɛɌɗɨɢɌ. ȿɎɑɗɔɣɑəɔɑ ɐɌəəɚɏɚ ɟɏɗɌ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 

ɝɚɝɞɚɫəɔɪ quintus varus [11].  

ȼɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ ɏɚɗɚɎɖɚɕ 1 ɛɗɪɝəɑɎɚɕ 

ɖɚɝɞɔ ɔ ɐɔɌɠɔɓɚɘ 2 ɛɗɪɝəɑɎɚɕ (ɛɑɜɛɑəɐɔɖɟɗɫɜ 

ɖɚ 2 ɛɗɪɝəɑɎɚɕ ɔɓ ɢɑəɞɜɌ ɏɚɗɚɎɖɔ 1 ɛɗɪɝəɑɎɚɕ 

ɖɚɝɞɔ) ɛɜɔ əɌɏɜɟɓɖɑ 15 ɘɘ, ɍɑɓ əɌɏɜɟɓɖɔ 9 ɘɘ. 

ȼɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ ɚɞɜɚɝɞɖɚɘ ɞɌɜɌəəɚɕ 

ɖɚɝɞɔ ɔ ɛɫɞɖɚɕ Ɏ ɚɍɗɌɝɞɔ ɞɌɜɓɌɗɨəɚɏɚ ɝɔəɟɝɌ 

ɍɑɓ əɌɏɜɟɓɖɔ 6 ɘɘ, ɛɚɐ əɌɏɜɟɓɖɚɕ 2 ɘɘ. 

ȸɑɒɛɗɪɝəɑɎɧɕ ɟɏɚɗ (M1M2)  ɍɑɓ əɌɏɜɟɓɖɔ 

12 ɏɜɌɐɟɝɚɎ, ɛɚɐ əɌɏɜɟɓɖɚɕ ð 21 ɏɜɌɐɟɝ. 

 Ȼɚɐ əɌɏɜɟɓɖɚɕ 6 ɝɞɑɛɑəɨ ɝɘɑɥɑəɔɫ ɝɑɝɌ-

ɘɚɎɔɐəɧɡ ɖɚɝɞɑɕ ɛɚ  Hardy ð Clapham, ɍɑɓ 

əɌɏɜɟɓɚɣəɧɡ ɛɜɚɍ ð 3 ɝɞɑɛɑəɔ [7,8,12]. ȮɧɫɎɗɑ-

əɌ ɛɗɚɝɖɚɎɌɗɨɏɟɝəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɝɞɚɛɧ ɝɚ ɓəɌ-

ɣɔɞɑɗɨəɧɘɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘɔ ɔ ɠɟəɖɢɔɚ-

əɌɗɨəɧɘɔ əɌɜɟɤɑəɔɫɘɔ. ȻɚɖɌɓɌəɌ ɜɑɖɚəɝɞɜɟɖ-

ɞɔɎəɌɫ ɚɛɑɜɌɢɔɫ əɌ ɝɞɚɛɑ. 

Ȯ ɚɞɗɔɣɔɑ ɚɞ ɔɓɎɑɝɞəɧɡ ɘɑɞɚɐɚɎ ɘɟɗɨɞɔɝ-

ɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ əɌɏɜɟ-

ɓɚɣəɚɕ ɛɜɚɍɚɕ ɛɚɓɎɚɗɫɑɞ Ɏ ɛɚɗəɚɘ ɚɍɦɑɘɑ ɚɢɑ-

əɔɎɌɞɨ ɝɚɝɞɚɫəɔɑ, ɎɓɌɔɘəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɔ 

ɝɞɑɛɑəɨ ɐɑɠɚɜɘɌɢɔɔ ɖɚɝɞɑɕ ɔ ɝɟɝɞɌɎɚɎ ɝɞɚɛ. 

ȳɌɖɗɪɣɑəɔɑ.  

 

ȼɔɝ. 3 Ɍ (Fig. 3 a) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 c) 

 ȼɔɝ. 3 ɏ (Fig. 3 d) 

ȼɔɝ. 3.  ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (Ɍ), ɝɌɏɔɞɞɌɗɨəɌɫ ɝ ɜɌɓɘɑɞɖɚɕ ɐɗɫ ɛɚɝɞɜɚɑəɔɫ ɘɟɗɨɞɔ-

ɛɗɌəɌɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ (ɍ), ɖɚɝɌɫ ɘɟɗɨɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɛɚɝɞɜɚɑəəɌɫ ɛɚ ɐɌəəɚɕ 

ɘɑɞɚɐɔɖɑ (Ɏ), 3D ð ɜɑɖɚəɝɞɜɟɖɢɔɔ (ɏ). 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɝɘɑɥɑəɔɑ ɗɌɐɨɑɎɔɐəɚɕ ɖɚɝɞɔ ɚɞəɚɝɔɞɑɗɨəɚ ɞɌɜɌəəɚɕ Ɏ ɗɑɎɚɘ ɞɌɜɌəəɚ-ɛɫɞɚɣəɚ-

ɗɌɐɨɑɎɔɐəɚɘ ɝɟɝɞɌɎɑ (ɟɖɌɓɌəɚ ɖɜɌɝəɚɕ ɝɞɜɑɗɖɚɕ), Ɍ ɞɌɖɒɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ ɝɘɑɥɑəɔɑ ɏɚɗɚɎɖɔ 

ɞɌɜɌəəɚɕ ɖɚɝɞɔ Ɏ ɞɌɜɌəəɚ-ɛɫɞɚɣəɚ-ɗɌɐɨɑɎɔɐəɚɘ ɝɟɝɞɌɎɑ (ɟɖɌɓɌəɚ ɒɑɗɞɚɕ ɝɞɜɑɗɖɚɕ). 

FIg. 3.  MSCT. Axial reconstruction (a), sagittal with scheme for the multiplanar reconstruction (b), 

oblique multiplanar reconstruction, based on current method (c), 3D -reconstruction (d).  

Displacement of the navicular bone of the le ft talus -calcaneal -navicular joint (red arrow), and a path o-

logical displacement of talus head in talus -calcaneal -navicular joint (yellow a rrow).  






































































































