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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɚɛɚɝɞɌɎɗɑəɔɑ ɝɞɑɛɑəɔ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɚɍɗɌɝɞɔ ɍɌ-

ɓɌɗɨəɧɡ ɏɌəɏɗɔɑɎ ɛɚ ɐɌəəɧɘ SWI ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ əɌ ɜɌɓɗɔɣəɧɡ ɝɞɌ-

ɐɔɫɡ ɝ ɐɜɟɏɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 24 ɛɌɢɔɑəɞɌ, ɔɓ ɖɚɞɚɜɧɡ 8 ɛɌɢɔ-

ɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ əɌ 2 ɝɞɌɐɔɔ, 10 ɛɌɢɔɑəɞɚɎ əɌ 3 ɝɞɌɐɔɔ ɍɚɗɑɓəɔ ȻɌɜɖɔə-

ɝɚəɌ ɝ ɜɌɓɗɔɣəɚɕ ɐɗɔɞɑɗɨəɚɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ (ɚɞ 4 ɐɚ 16 ɗɑɞ), 3 ɍɚɗɨəɧɡ ɝ ɩɝɝɑəɢɔɌɗɨ-

əɧɘ ɞɜɑɘɚɜɚɘ ɔ 3 ɍɚɗɨəɧɡ ɜɑɘɔɞɞɔɜɟɪɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ ɠɚɜɘɚɕ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑ-

ɜɚɓɌ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɠɌɓɑ ɝɞɚɕɖɚɕ ɜɑɘɔɝɝɔɔ. ȻɌɢɔɑəɞɌɘ ɎɧɛɚɗəɫɗɌɝɨ ɎɧɝɚɖɚɛɚɗɨəɌɫ 

ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌ ɞɚɘɚɏɜɌɠɑ Siemens  TrioTim  ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 

3 Ⱦ. ȶɜɚɘɑ əɌɞɔɎəɧɡ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ Ɏɝɑɘ ɍɚɗɨəɧɘ ɛɜɚɎɚɐɔɗɚɝɨ ɝɖɌ-

əɔɜɚɎɌəɔɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɞɚɖɚɗɌ SWI. 

ȼɑɓɟɗɨɞɌɞɧ. ȮɧɫɎɗɑəɚ ɛɚɎɧɤɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ əɌ SWI ɛɜɔ ɍɚ-

ɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ Ɏ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ. ȻɜɚɎɑɐɑəəɧɕ ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɎɧɫɎɔɗ ɡɌ-

ɜɌɖɞɑɜəɟɪ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɚəəɟɪ ɖɌɜɞɔəɟ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɝɞɜɟɖɞɟɜɌɡ ɩɖɝɞɜɌ-

ɛɔɜɌɘɔɐəɚɕ ɝɔɝɞɑɘɧ. 

Ⱥɍɝɟɒɐɑəɔɑ. ȹɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚɕ SWI ɚɖɌɓɌɗɌɝɨ Ɏ ɝɗɟɣɌɑ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɐɔɚɛɌɞɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ ɩɝɝɑəɢɔɌɗɨəɚɏɚ ɞɜɑɘɚɜɌ. Ȯ əɑ-

ɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɛɜɚɔɝɡɚɐɔɞ ɎɑɝɨɘɌ ɝɡɚɒɑɑ əɌɖɚɛɗɑəɔɑ ɒɑɗɑɓɌ Ɏ ɝɞɜɟɖɞɟɜɌɡ ɍɌɓɌɗɨəɧɡ 

ɏɌəɏɗɔɑɎ, Ɏ ɚɝəɚɎəɚɘ Ɏ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ, ɛɜɔ əɑɖɚɞɚɜɧɡ ɐɜɟɏɔɡ əɑɚɛɟɡɚɗɑɎɧɡ ɓɌɍɚ-

ɗɑɎɌəɔɫɡ, əɌɛɜɔɘɑɜ, ɜɑɘɔɞɞɔɜɟɪɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ ɠɚɜɘɑ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ. 

ɉɞɚ ɘɚɒɑɞ ɍɧɞɨ ɚɍɦɫɝəɑəɚ ɝ ɛɚɓɔɢɔɕ ɚɖɔɝɗɔɞɑɗɨəɚɏɚ ɝɞɜɑɝɝɌ, ɛɜɚɞɑɖɌɪɥɑɏɚ əɌ ɠɚəɑ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɝɗɟɣɌɑ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ ɔ əɑ ɛɜɔɎɚɐɫɥɑɏɚ ɖ ɜɌɓɎɔɞɔɪ 

ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɛɚɜɌɒɑəɔɫ ɩɖɝɞɜɌɛɔɜɌɘɔɐəɚɕ ɝɔɝɞɑɘɧ, ɞɌɖ ɖɌɖ əɑ ɛɜɚɔɝɡɚɐɔɞ 

ɏɔɍɑɗɔ əɑɕɜɚəɚɎ Ɏ ɩɞɔɡ ɟɣɌɝɞɖɌɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȳɌɖɗɪɣɑəɔɑ. ȸɑɞɚɐɔɖɌ SWI ɫɎɗɫɑɞɝɫ əɚɎɧɘ ɔ ɎɑɝɨɘɌ ɘəɚɏɚɚɍɑɥɌɪɥɔɘ ɔə-

ɝɞɜɟɘɑəɞɚɘ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɡɝɫ ɛɚɜɌ-

ɒɑəɔɑɘ ɩɖɝɞɜɌɛɔɜɌɘɔɐəɚɕ ɝɔɝɞɑɘɧ. ȶɜɚɘɑ ɩɞɚɏɚ, ɚəɌ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɌ ɐɗɫ 

ɟɞɚɣəɑəɔɫ ɓɎɑəɨɑɎ ɛɌɞɚɏɑəɑɓɌ əɌ ɜɌɓəɧɡ ɝɞɌɐɔɫɡ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ, ɔɝɡɚɐɫ ɔɓ ɐɔəɌ-

ɘɔɖɔ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɔ ɐɜɟɏɔɡ ɍɌɓɌɗɨəɧɡ ɏɌəɏɗɔɫɡ ɝ ɞɑɣɑəɔɑɘ 

ɓɌɍɚɗɑɎɌəɔɫ. 
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urpose.  To compare the degree of iron accumulation in the basal ganglia according 

to SW I in Parkinson's disease at different stages with other diseases of the nervous 

system.  

Material and methods . 24 patients were examined, including 8 patients with Par k-

inson's disease at stage 2, 10 patients at stage 3 of Parkinson's disease with different di s-

ease duration (from 4 to 16 years), 3 patients with essential tremor and 3 patients with r e-

mitting -recurrent form of multiple sclerosis in the phase of stable remission. Patients u n-

derwent high -field MRI of the brain on a Siemens TrioTim with a magnetic  field strength of 

3T. In addition to the native pulse sequences, all patients underwent brain scans using the 

SWI protocol.  

Results . An increase in the intensity of MR -signal on SWI in Parkinson's disease in 

the black substance was revealed. The analysis of the results revealed a characteristic ne u-

roimaging picture of iron accumulation in the structures of the extrapyramidal system.  

Discussion.  The most effective SWI was found in the case of differential diagnosis of 

idiopathic Parkinson's disease and esse ntial tremor. In some cases, there is a very similar 

accumulation of iron in the structures of the basal ganglia, mainly in the black substance, 

in some other non -tumor diseases, for example, remitting -recurrent form of multiple scler o-

sis. This can be expl ained from the standpoint of oxidative stress occurring against the 

background of inflammation in the case of multiple sclerosis and does not lead to the deve l-

opment of the clinical picture of the defeat of the extrapyramidal system, since there is no 

deat h of neurons in these parts of the brain.  

Conclusion . SWI technique is a new and a very promising tool for differential dia g-

nosis of diseases accompanied by lesions of the extrapyramidal system. In addition, it can 

be used to clarify the links of pathogene sis at different stages of Parkinson's disease, based 

on the dynamics of iron accumulation in the black substance and other basal ganglia du r-

ing the disease.  
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ɚɗɑɓəɨ ȻɌɜɖɔəɝɚəɌ (ȭȻ) ð Ɏɞɚɜɚɑ ɛɚ 

ɣɌɝɞɚɞɑ ɎɝɞɜɑɣɌɑɘɚɝɞɔ əɑɕɜɚɐɑɏɑəɑ-

ɜɌɞɔɎəɚɑ ɓɌɍɚɗɑɎɌəɔɑ ɛɚɝɗɑ ɍɚɗɑɓəɔ 

ȬɗɨɢɏɑɕɘɑɜɌ ɔ ɛɑɜɎɚɑ ɝɜɑɐɔ əɚɓɚɗɚ-

ɏɔɣɑɝɖɔɡ ɠɚɜɘ ɛɌɜɖɔəɝɚəɔɓɘɌ. ȼɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ɝɚɝɞɌɎɗɫɑɞ 120-

180 ɝɗɟɣɌɑɎ əɌ 100 000 əɌɝɑɗɑəɔɫ, ɛɜɔɣɑɘ ɝɟ-

ɥɑɝɞɎɟɑɞ ɞɑəɐɑəɢɔɫ ɖ ɟɎɑɗɔɣɑəɔɪ ɓɌɍɚɗɑɎɌɑɘɚ-

ɝɞɔ ɝ ɎɚɓɜɌɝɞɚɘ. ȾɌɖ, ɝɜɑɐɔ ɗɔɢ ɝɞɌɜɤɑ 60 ɗɑɞ 

ȭȻ ɝɞɜɌɐɌɑɞ ɚɖɚɗɚ 1%, Ɍ ɝɜɑɐɔ ɗɔɢ ɝɞɌɜɤɑ 80 

ɗɑɞ ð ɟɒɑ 3% [1, 13]. Ȼɚ ɐɌəəɧɘ ȺɜɏɌəɔɓɌɢɔɔ 

ɚɍɦɑɐɔəɑəəɧɡ əɌɢɔɕ (ȺȺȹ) ɓɌ ɛɚɝɗɑɐəɔɑ 70 ɗɑɞ 

ɝɜɑɐəɫɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ Ɏ ɘɔɜɑ ɟɎɑ-

ɗɔɣɔɗɌɝɨ əɌ 23 ɏɚɐɌ, ɣɞɚ ɓɌɖɚəɚɘɑɜəɚ ɝɚɛɜɚ-

ɎɚɒɐɌɑɞɝɫ ɜɚɝɞɚɘ ɣɔɝɗɌ ɗɪɐɑɕ, Ɏɡɚɐɫɥɔɡ Ɏ 

ɏɜɟɛɛɟ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɧɡ 

ɓɌɍɚɗɑɎɌəɔɕ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɔɌɏəɚɝɞɔɖɌ 

ȭȻ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ, ɚɐ-

əɌɖɚ ɖ ɘɚɘɑəɞɟ ɜɌɓɎɔɞɔɫ ɛɑɜɎɧɡ ɐɎɔɏɌɞɑɗɨəɧɡ 

ɝɔɘɛɞɚɘɚɎ ɚɖɚɗɚ 60-70% ɐɚɠɌɘɔəɑɜɏɔɣɑɝɖɔɡ 

əɑɕɜɚəɚɎ ɖɚɘɛɌɖɞəɚɕ ɣɌɝɞɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ 

ɟɒɑ ɟɞɜɌɣɑəɚ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɛɚɞɑɜɫəɌ ɍɚɗɨɤɌɫ 

ɣɌɝɞɨ ɖɗɑɞɚɖ-ɘɔɤɑəɑɕ, əɌ ɖɚɞɚɜɧɑ ɘɚɒəɚ Ɏɚɓ-

ɐɑɕɝɞɎɚɎɌɞɨ ɝ ɛɚɘɚɥɨɪ ɗɑɖɌɜɝɞɎɑəəɧɡ ɛɜɑɛɌ-

ɜɌɞɚɎ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, Ɏɚ Ɏɝɑɘ ɘɔɜɑ ɔɐɑɞ Ɍɖ-

ɞɔɎəɧɕ ɛɚɔɝɖ ɘɑɞɚɐɚɎ, ɛɚɓɎɚɗɫɪɥɔɡ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌɞɨ ȭȻ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ (Ɏ ɔɐɑɌɗɑ əɌ 

ɐɚɖɗɔəɔɣɑɝɖɚɕ ɝɞɌɐɔɔ). ȽɟɥɑɝɞɎɟɪɥɔɑ ɘɑɞɚ-

ɐɔɖɔ ɞɌɖɔɑ, ɖɌɖ ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȻɉȾ) ɔ ɚɐəɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚəəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȺɀɉȶȾ) ɘɚɏɟɞ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɛɚɞɑɜɪ ɐɚ-

ɠɌɘɔəɑɜɏɔɣɑɝɖɔɡ ɖɗɑɞɚɖ, ɚɐəɌɖɚ ɝɚɛɜɚɎɚɒɐɌ-

ɪɞɝɫ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɚɕ ɚɜɏɌəɔɓɘɌ, ɔɘɑɪɞ Ɏɧ-

ɝɚɖɟɪ ɝɞɚɔɘɚɝɞɨ, Ɍ ɞɌɖɒɑ ɞɑɡəɔɣɑɝɖɔ ɝɗɚɒəɧ Ɏ 

ɔɝɛɚɗɨɓɚɎɌəɔɔ ɔ əɑɐɚɝɞɟɛəɧ Ɏ ȼɀ. ȸɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) ɫɎɗɫɑɞɝɫ əɑɔə-

ɎɌɓɔɎəɧɘ ɔ ɚɍɥɑɛɜɔɓəɌəəɚ ɍɑɓɚɛɌɝəɧɘ ɐɗɫ 

ɛɌɢɔɑəɞɌ ɘɑɞɚɐɚɘ. ȽɞɌəɐɌɜɞəɧɑ Ⱦ1- ɔ Ⱦ2-

ɔɘɛɟɗɨɝəɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɛɚɓɎɚɗɫɪɞ Ɏɧ-

ɫɎɔɞɨ ɝɞɜɟɖɞɟɜəɧɑ ɔɓɘɑəɑəɔɫ ɟ ɍɚɗɨəɧɡ ȭȻ 

ɞɌɖɔɑ, ɖɌɖ: ɖɚəɎɑɖɝɔɞɌɗɨəɌɫ Ɍɞɜɚɠɔɫ ɖɚɜɖɚɎɧɡ 

ɚɞɐɑɗɚɎ ɐɚɗɑɕ ɘɚɓɏɌ, əɑɓəɌɣɔɞɑɗɨəɚɑ ɜɌɝɤɔɜɑ-

əɔɑ ɍɚɖɚɎɧɡ ɒɑɗɟɐɚɣɖɚɎ, ɔɓɘɑəɑəɔɫ ɝɚɝɟɐɔɝɞɚ-
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ɏɚ ɏɑəɑɓɌ (ɜɌɝɤɔɜɑəɔɑ ɛɑɜɔɎɌɝɖɟɗɫɜəɧɡ ɛɜɚ-

ɝɞɜɌəɝɞɎ, ɗɑɕɖɚɌɜɑɚɓ, ɗɌɖɟəɌɜəɧɑ ɔəɠɌɜɖɞɧ) 

[2]. ȺɐəɌɖɚ ɐɌəəɧɑ ɔɓɘɑəɑəɔɫ əɚɝɫɞ əɑɝɛɑɢɔ-

ɠɔɣɑɝɖɔɕ ɡɌɜɌɖɞɑɜ ɔ ɎɧɫɎɗɫɪɞɝɫ ɟ ɘəɚɏɔɡ ɛɚ-

ɒɔɗɧɡ ɛɌɢɔɑəɞɚɎ, ɚɝɚɍɑəəɚ əɌ ɛɚɓɐəɔɡ ɝɞɌɐɔɫɡ 

ɓɌɍɚɗɑɎɌəɔɫ.  

Ȯ ɛɚɝɗɑɐəɔɑ ɐɑɝɫɞɔɗɑɞɔɫ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɛɚ-

ɫɎɗɫɑɞɝɫ Ɏɝɑ ɍɚɗɨɤɑ ɐɌəəɧɡ ɚ ɛɜɔɘɑəɑəɔɔ əɚ-

Ɏɚɕ ɔɘɛɟɗɨɝəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ Ɏɧɝɚɖɚɏɚ 

ɜɌɓɜɑɤɑəɔɫ Susceptibility Weighted Imaging 

(SWI), ɖɚɞɚɜɌɫ ɎɛɑɜɎɧɑ ɍɧɗɌ ɜɌɓɎɑɜəɟɞɚ ɚɛɔɝɌ-

əɌ E. Haacke ɔ ɝɚɌɎɞ. Ɏ 2004 ɏ. [3]. Ȯ ɚɝəɚɎɑ 

ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɗɑɒɔɞ Ɏɚɓɘɚɒəɚɝɞɨ ɎɔɓɟɌɗɔɓɔ-

ɜɚɎɌɞɨ ɞɖɌəɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɡ ɘɌɏəɔɞəɚɕ 

ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ ɛɟɞɑɘ ɚɍɦɑɐɔəɑəɔɫ ɠɌɓɚɎɧɡ 

ɔ Ɍɘɛɗɔɞɟɐəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɛɚɐ ɐɑɕɝɞɎɔɑɘ 

ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ Ɏɧɝɚɖɚɕ əɌɛɜɫɒɑəəɚɝɞɔ [4]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɞɖɌəɔ, Ɏ ɖɚɞɚɜɧɡ ɝɚɐɑɜɒɌɞɝɫ 

ɎɑɥɑɝɞɎɌ ɝ ɛɌɜɌɘɌɏəɔɞəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ, ɍɟɐɟɞ 

ɔɘɑɞɨ ɓɌɘɑɞəɚ ɝəɔɒɑəəɧɕ ɝɔɏəɌɗ. ȶ ɛɌɜɌɘɌɏ-

əɑɞɔɖɌɘ ɚɞəɚɝɫɞɝɫ ɎɑɥɑɝɞɎɌ, ɖɚɞɚɜɧɑ ɔɘɑɪɞ Ɏ 

ɝɎɚɑɘ ɝɚɝɞɌɎɑ ɒɑɗɑɓɚ, Ɍ ɞɌɖɒɑ əɑɖɚɞɚɜɧɑ ɘɑ-

ɞɌɗɗɧ ɔɓ ɛɑɜɑɡɚɐəɚɕ ɏɜɟɛɛɧ (ɔɚəɧ ɘɑɐɔ, əɔɖɑ-

ɗɫ, ɡɜɚɘɌ, ɘɌɜɏɌəɢɌ) ɔ ɏɜɟɛɛɧ ɗɌəɞɌəɔɐɚɎ (ɏɌ-

ɐɚɗɔəɔɕ, ɐɔɝɛɜɚɓɔɕ ɔ ɞ.ɐ.) [5].  

ȬəɚɘɌɗɨəɚɑ ɚɞɗɚɒɑəɔɑ ɒɑɗɑɓɌ Ɏ ɍɌɓɌɗɨ-

əɧɡ ɏɌəɏɗɔɫɡ ɛɜɔ ɛɌɜɖɔəɝɚəɔɓɘɑ ɍɧɗɚ ɎɛɑɜɎɧɑ 

ɚɛɔɝɌəɚ J. Lhermitte  ɝ ɝɚɌɎɞɚɜɌɘɔ Ɏ 1924 ɏ. [6]. 

Ȯ 80-ɡ ɏɚɐɌɡ ɛɜɚɤɗɚɏɚ ɎɑɖɌ ɏɜɟɛɛɚɕ ɔɝɝɗɑɐɚɎɌ-

ɞɑɗɑɕ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȼȾ ɛɌɢɔɑəɞɌɘ ɝ ȭȻ ɔ 

ɚɍəɌɜɟɒɑəɚ ɛɚɎɧɤɑəəɚɑ ɚɞɗɚɒɑəɔɑ ɒɑɗɑɓɌ Ɏ 

ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ (ɃȽ) [14]. Ȯ ɝɚɎɜɑɘɑəəɧɡ 

əɌɟɣəɧɡ ɜɌɍɚɞɌɡ ɛɜɑɐɝɞɌɎɗɑəɧ ɐɌəəɧɑ ɚ ɛɚ-

Ɏɧɤɑəɔɔ ɖɚəɢɑəɞɜɌɢɔɔ ɒɑɗɑɓɌ Ɏ ɃȽ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ȭȻ əɌ ɛɚɜɌɒɑəəɚɕ ɝɞɚɜɚəɑ ɛɜɔɘɑɜəɚ əɌ 

80% ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɓɐɚɜɚɎɧɘɔ ɗɪɐɨɘɔ [4]. 

ȭɚɗɨɤɔəɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɐɞɎɑɜɐɔɗɚ, ɣɞɚ ɝ 

ɛɚɘɚɥɨɪ ɛɜɚɞɚɖɚɗɌ SWI ɘɚɒəɚ ɚɛɜɑɐɑɗɔɞɨ 

ɜɌɝɛɜɑɐɑɗɑəɔɑ ɒɑɗɑɓɌ Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ [3, 4, 7-

10], ɚɐəɌɖɚ ɜɑɓɟɗɨɞɌɞɧ ɛɜɔ ɝɜɌɎəɑəɔɔ ɍɚɗɨəɧɡ 

ȭȻ ɝ ɓɐɚɜɚɎɧɘɔ ɗɪɐɨɘɔ ɟ ɜɌɓəɧɡ ɌɎɞɚɜɚɎ ɜɌɝ-

ɡɚɐɫɞɝɫ.   

ȹɌɛɜɔɘɑɜ, W. Zhang  ɝ ɝɚɌɎɞɚɜɌɘɔ Ɏ 2009 

ɏɚɐɟ Ɏɧɛɚɗəɔɗɔ ȸȼȾ Ɏ ɜɑɒɔɘɑ SWI 42 ɛɌɢɔɑə-

ɞɌɘ ɝ ȭȻ (12 ɍɑɓ ɖɚɏəɔɞɔɎəɧɡ əɌɜɟɤɑəɔɕ ɔ 30 

ɝ ɖɚɏəɔɞɔɎəɧɘɔ əɌɜɟɤɑəɔɫɘɔ ɚɞ ɗɑɏɖɚɕ ɐɚ 

ɟɘɑɜɑəəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ) ɔ 30 ɗɪɐɫɘ, 

Ɏɚɤɑɐɤɔɘ Ɏ ɏɜɟɛɛɟ ɖɚəɞɜɚɗɫ. ȭɧɗɌ ɚɍəɌɜɟɒɑ-

əɌ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɑɑ ɎɧɝɚɖɌɫ ɖɚəɢɑəɞɜɌɢɔɫ ɒɑ-

ɗɑɓɌ Ɏ ɃȽ, ɖɜɌɝəɚɘ ɫɐɜɑ (ȶɋ) ɔ ɡɎɚɝɞɌɞɚɘ ɫɐɜɑ 

(Ɂɋ) ɟ ɍɚɗɨəɧɡ ȭȻ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɏɜɟɛɛɚɕ ɖɚə-

ɞɜɚɗɫ (p<0,05) [7].  

ȰɜɟɏɌɫ ɏɜɟɛɛɌ ɖɔɞɌɕɝɖɔɡ ɟɣɑəɧɡ ɛɚɐ ɜɟ-

ɖɚɎɚɐɝɞɎɚɘ Wu  Ɏ 2014 ɏɚɐɟ ɚɍɝɗɑɐɚɎɌɗɔ 54 ɛɌ-

ɢɔɑəɞɌ ɝ ȭȻ (ɔɓ ɖɚɞɚɜɧɡ 18 ɛɌɢɔɑəɞɚɎ əɌ 1-1,5 

ɝɞɌɐɔɔ ɛɚ Ɂɑə ɔ ɋɜɟ ɔ 36 ɛɌɢɔɑəɞɚɎ əɌ 2-3 ɝɞɌ-

ɐɔɔ ɛɚ Ɂɑə ɔ ɋɜɟ), Ɍ ɞɌɖɒɑ 40 ɣɑɗɚɎɑɖ ɔɓ ɏɜɟɛ-

ɛɧ ɖɚəɞɜɚɗɫ. ȭɧɗɔ ɛɚɗɟɣɑəɧ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓ-

ɗɔɣɔɫ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɃȽ, ȶɋ, Ɂɋ, ɝɖɚɜɗɟ-

ɛɑ ɔ ȭɄ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȭȻ ɔ ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ 

(ɜ<0,05). ȾɌɖɒɑ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɛɚɗɚɒɔɞɑɗɨəɌɫ 

ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɚɞɗɚɒɑəɔɑɘ ɒɑɗɑɓɌ Ɏ ɃȽ ɔ 

ȭɄ ɔ ɝɞɌɐɔɑɕ ɓɌɍɚɗɑɎɌəɔɫ ɛɚ Ɂɑə ɔ ɋɜɟ [9].  

ȺɐəɌɖɚ, ɔɝɝɗɑɐɚɎɌəɔɑ 2010 ɏɚɐɌ, Ɏ ɖɚɞɚ-

ɜɚɘ J. Zhang  ɝ ɝɚɌɎɞɚɜɌɘɔ ɚɍɝɗɑɐɚɎɌɗɔ 40 ɛɌ-

ɢɔɑəɞɚɎ ɝ ȭȻ ɔ 26 ɗɪɐɑɕ ɔɓ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ, 

ɎɧɛɚɗəɔɎ ɔɘ ȸȼȾ Ɏ ɜɑɒɔɘɑ SWI, ɛɚɖɌɓɌɗɚ, ɣɞɚ 

ɐɚɝɞɚɎɑɜəɚɑ ɛɚɎɧɤɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɒɑɗɑɓɌ 

ɚɞɘɑɣɌɗɚɝɨ ɞɚɗɨɖɚ Ɏ ɃȽ ɛɜɔ ȭȻ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ 

Ɏ ɐɜɟɏɔɡ ɚɍɗɌɝɞɫɡ ɞɌɖɔɡ, ɖɌɖ ȶɋ, Ɂɋ, ȭɄ, ɝɖɚɜ-

ɗɟɛɌ ɔ ɞɌɗɌɘɟɝ ɓəɌɣɔɞɑɗɨəɚ əɑ ɔɓɘɑəɫɗɚɝɨ. 

ȾɌɖɒɑ əɑ əɌɍɗɪɐɌɗɚɝɨ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɟɎɑ-

ɗɔɣɑəɔɑɘ ɖɚəɢɑəɞɜɌɢɔɔ ɒɑɗɑɓɌ ɔ ɐɗɔɞɑɗɨəɚ-

ɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ. ȹɑ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɝɟɥɑ-

ɝɞɎɑəəɧɡ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɛɌɢɔɑəɞɌɘɔ ɝ ɜɌə-

əɔɘ ɔ ɍɚɗɑɑ ɛɚɓɐəɔɘ əɌɣɌɗɚɘ ɓɌɍɚɗɑɎɌəɔɫ [8].  

Dashtipour  K. ɔ ɝɚɌɎɞ. Ɏ 2015 ɏɚɐɟ ɛɜɚɎɑɗɔ 

ɔɝɝɗɑɐɚɎɌəɔɑ, Ɏ ɖɚɞɚɜɚɘ ɟɣɌɝɞɎɚɎɌɗɔ 12 ɛɌɢɔ-

ɑəɞɚɎ ɝ ɎɛɑɜɎɧɑ ɎɧɝɞɌɎɗɑəəɧɘ ɐɔɌɏəɚɓɚɘ ɍɚ-

ɗɑɓəɨ ȻɌɜɖɔəɝɚəɌ. Ȯ ɏɜɟɛɛɟ ɖɚəɞɜɚɗɫ Ɏɚɤɗɔ 12 

ɣɑɗɚɎɑɖ, əɑ ɝɞɜɌɐɌɪɥɔɑ ȭȻ, ɚɐəɌɖɚ ɔɘɑɪɥɔɑ 

ɐɜɟɏɔɑ əɑɎɜɚɗɚɏɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɞɌɖɔɑ, ɖɌɖ 

ɘɔɏɜɑəɨ, ɩɝɝɑəɢɔɌɗɨəɧɕ ɞɜɑɘɚɜ, ɘɔɚɖɗɚəɔɔ, 

ɠɚɖɌɗɨəɌɫ ɐɔɝɞɚəɔɫ ɔ ɐɜ. ȹɔɖɞɚ ɔɓ ɟɣɌɝɞɎɚ-

ɎɌɎɤɔɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ əɑ ɔɘɑɗ ɖɚ-

ɏəɔɞɔɎəɧɡ əɌɜɟɤɑəɔɕ, ɔəɝɟɗɨɞɚɎ ɔɗɔ ɐɜɟɏɔɡ 

ɛɚɜɌɒɑəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɌəɌɘəɑɓɑ. Ȯ ɜɑ-

ɓɟɗɨɞɌɞɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔɣɔɫ 

ɖɚəɢɑəɞɜɌɢɔɔ ɒɑɗɑɓɌ Ɏ ɃȽ ɘɑɒɐɟ ɛɌɢɔɑəɞɌɘɔ 

ɝ ȭȻ ɔ ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ, ɚɐəɌɖɚ Ɏ ɐɜɟɏɔɡ ɍɌ-

ɓɌɗɨəɧɡ ɏɌəɏɗɔɫɡ ɐɌəəɧɑ ɜɌɓɗɔɣɔɫ ɍɧɗɔ ɘɔəɔ-

ɘɌɗɨəɧɘɔ. ȾɌɖɒɑ ɎɛɑɜɎɧɑ ɍɧɗɚ ɚɛɔɝɌəɚ əɑɚɐ-

əɚɜɚɐəɚɑ ɚɞɗɚɒɑəɔɑ ɒɑɗɑɓɌ Ɏ ɜɌɓɗɔɣəɧɡ ɚɍɗɌ-

ɝɞɫɡ ɘɚɓɏɌ ɛɜɔ ȭȻ [10].   

Ȯ ɢɑɗɚɘ, ɍɚɗɨɤɔəɝɞɎɚ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɚɍ-

əɌɜɟɒɔɎɌɪɞ ɛɚɎɧɤɑəəɚɑ ɚɞɗɚɒɑəɔɑ ɒɑɗɑɓɌ Ɏ 

ɣɬɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ, 

ɚɐəɌɖɚ ɜɌɓɗɔɣɔɫ Ɏ ɑɏɚ əɌɖɚɛɗɑəɔɔ Ɏ ɐɜɟɏɔɡ ɚɍ-

ɗɌɝɞɫɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚɖɌ əɑ ɝɚɎɝɑɘ ɫɝəɧ [4, 

7-10, 14]. ȶɜɚɘɑ ɞɚɏɚ, əɑ ɎɝɑɏɐɌ ɎɧɫɎɗɫɑɞɝɫ 

ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɝɚɐɑɜɒɌəɔɑɘ ɒɑɗɑɓɌ ɔ ɛɜɚ-

ɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ, ɝɞɌɐɔɑɕ, ɜɌəəɔɘ 

ɔɗɔ ɛɚɓɐəɔɘ əɌɣɌɗɚɘ [7, 8, 9].  

ȾɌɖɒɑ ɓɌɝɗɟɒɔɎɌɪɞ ɎəɔɘɌəɔɫ əɌɟɣəɧɑ 

ɜɌɍɚɞɧ, ɛɚɝɎɫɥɑəəɧɑ ɛɜɔɘɑəɑəɔɪ ɛɜɚɞɚɖɚɗɌ 

SWI ɛɜɔ ɝɔəɐɜɚɘɌɡ ɛɌɜɖɔəɝɚəɔɓɘ ɛɗɪɝ. ȼɫɐ 

ɟɣɑəɧɡ ɛɜɚɎɑɗɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɜɌɓɗɔɣəɧɘ ɐɔ-

ɓɌɕəɚɘ ɔ ɎɧɫɎɔɗɔ ɚɛɜɑɐɑɗɑəəɧɑ ɓɌɖɚəɚɘɑɜəɚ-

ɝɞɔ ɚɞɗɚɒɑəɔɫ ɒɑɗɑɓɌ Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɓɌɍɚɗɑɎɌəɔɫɘɔ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɘɔɝɫ 

ɛɌɜɖɔəɝɚəɔɓɘɚɘ [11, 12, 15]. Gupta ɝ ɝɚɌɎɞ. Ɏ 

ɝɎɚɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɛɜɑɐɛɚɗɚɒɔɗ, ɣɞɚ ɝ ɛɚɘɚ-

ɥɨɪ ɘɑɞɚɐɌ SWI ɘɚɒəɚ ɛɜɚɎɚɐɔɞɨ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ 

ɝɔəɐɜɚɘɚɎ ɛɌɜɖɔəɝɚəɔɓɘ ɛɗɪɝ. Ȯ 2010 ɏɚɐɟ 

ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 11 ɛɌɢɔɑəɞɚɎ ɝ ȭȻ, 12 ɛɌɢɔ-

ɑəɞɚɎ ɝ ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɘ əɌɐɦɫɐɑɜəɧɘ ɛɌɜɌ-

ɗɔɣɚɘ (ȻȹȻ), 12 ɛɌɢɔɑəɞɚɎ ɝ ɘɟɗɨɞɔɝɔɝɞɑɘəɚɕ 

Ɍɞɜɚɠɔɑɕ (ȸȽȬ) ɔ 11 ɣɑɗɚɎɑɖ Ɏɚɤɗɚ Ɏ ɏɜɟɛɛɟ 

ɖɚəɞɜɚɗɫ. Ȱɗɫ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɍɧɗɌ ɛɜɑɐ-
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ɗɚɒɑəɌ ɤɖɌɗɌ, ɏɐɑ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔəɞɑəɝɔɎ-

əɚɝɞɔ ɝɔɏəɌɗɌ əɌ SW-ɔɓɚɍɜɌɒɑəɔɫɡ ɎɧɝɞɌɎɗɫɗ-

ɝɫ ɍɌɗɗ ɚɞ 0 ɐɚ 3 (3 ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɝɌɘɚɘɟ əɔɓ-

ɖɚɘɟ (ɏɔɛɚɔəɞɑəɝɔɎəɚɘɟ) ɝɔɏəɌɗɟ). ȭɧɗɚ ɚɍəɌ-

ɜɟɒɑəɚ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȻȹȻ Ɏ ɝɜɌɎəɑəɔɔ ɝ 

ȭȻ ɔ ȸȽȬ ɝɞɑɛɑəɨ ɚɞɗɚɒɑəɔɫ ɒɑɗɑɓɌ Ɏɧɤɑ Ɏ 

ȶɋ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ 2 ɍɌɗɗɌɘ ɔ ɍɚɗɨɤɑ. ȯɔ-

ɛɚɔəɞɑəɝɔɎəɚɝɞɨ ɝɖɚɜɗɟɛɧ ɍɧɗɌ Ɏɧɤɑ ɛɜɔ 

ȻȹȻ (Ó 2), ɣɑɘ ɛɜɔ ȭȻ [11]. ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ SWI ɫɎɗɫɑɞɝɫ ɛɚɞɑəɢɔɌɗɨəɧɘ 

ɘɑɞɚɐɚɘ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɍɚ-

ɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ ɝɔəɐɜɚɘɚɎ ɛɌɜɖɔəɝɚəɔɓɘ 

ɛɗɪɝ. ȾɌɖɒɑ ɎɛɑɜɎɧɑ ɍɧɗɌ ɛɜɔɘɑəɑəɌ ɤɖɌɗɌ 

ɟɜɚɎəɫ ɏɔɛɚɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ, ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑ ɖɚɞɚɜɚɕ ɛɚɓɎɚɗɫɑɞ ɚɍɦɑɖɞɔɎɔɓɔɜɚɎɌɞɨ 

ɛɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɔ ɛɜɚɎɚɐɔɞɨ ɔɡ ɝɜɌɎəɑ-

əɔɑ.  

Ȯ 2011 ɏɚɐɟ ɖɚɜɑɕɝɖɔɑ ɖɚɗɗɑɏɔ ɛɚɐ ɜɟɖɚ-

ɎɚɐɝɞɎɚɘ Lee J-H. ɚɍɝɗɑɐɚɎɌɗɔ 11 ɛɌɢɔɑəɞɚɎ ɝ 

ȸȽȬ, 30 ɛɌɢɔɑəɞɚɎ ɝ ȭȻ ɔ 30 ɗɪɐɑɕ ɔɓ ɏɜɟɛɛɧ 

ɖɚəɞɜɚɗɫ. Ȱɗɫ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ SW-

ɔɓɚɍɜɌɒɑəɔɕ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɤɖɌɗɌ ɏɔɛɚɔəɞɑə-

ɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ, ɚɍɗɌɝɞɨɪ ɔəɞɑɜɑɝɌ ɟ Ɏɝɑɡ ɚɍ-

ɝɗɑɐɟɑɘɧɡ ɍɧɗɌ ɝɖɚɜɗɟɛɌ ɝ ɚɍɑɔɡ ɝɞɚɜɚə. ȭɧɗɚ 

ɚɍəɌɜɟɒɑəɚ, ɣɞɚ ɝɞɑɛɑəɨ ɚɞɗɚɒɑəɔɫ ɒɑɗɑɓɌ Ɏ 

ɝɖɚɜɗɟɛɑ ɟ ɍɚɗɨəɧɡ ȸȽȬ ɍɧɗɌ ɓəɌɣɔɞɑɗɨəɚ Ɏɧ-

ɤɑ (2-3 ɍɌɗɗɌ ɍɚɗɑɑ, ɣɑɘ ɟ ɛɚɗɚɎɔəɧ ɚɍɝɗɑɐɟɑ-

ɘɧɡ), ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȭȻ (0-1 ɍɌɗɗ ɛɚɣɞɔ ɟ 

Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ). Ȼɜɔ ɩɞɚɘ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ 

ɐɚɝɞɚɎɑɜəɚɕ ɜɌɓəɔɢɧ ɘɑɒɐɟ ȭȻ ɔ ɏɜɟɛɛɚɕ ɖɚə-

ɞɜɚɗɫ. ȺɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ, ɣɞɚ ɝɜɑɐɔ 

ɚɍɝɗɑɐɟɑɘɧɡ ɍɧɗɚ 5 ɛɌɢɔɑəɞɚɎ ɝ ȸȽȬ əɌ ɜɌə-

əɑɕ ɝɞɌɐɔɔ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ɘɑəɑɑ 1 

ɏɚɐɌ) ɔ ɟ Ɏɝɑɡ ɚɞɘɑɣɌɗɝɫ ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ɝɔɏ-

əɌɗ ɚɞ ɝɖɚɜɗɟɛɧ [15]. ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚ-

ɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɚɞɚɖɚɗɌ SWI Ɏ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ȭȻ ɔ ȸȽȬ, Ɍ 

ɞɌɖɒɑ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ȸȽȬ.  

ȴəɞɑɜɑɝəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ 

Ɏ 2015 ɏɚɐɟ  Meijer  ɔ ɝɚɌɎɞɚɜɌɘɔ: 65 ɍɚɗɨəɧɘ ɝ 

ɝɔəɐɜɚɘɚɘ ɛɌɜɖɔəɝɚəɔɓɘɌ ɍɑɓ ɚɛɜɑɐɑɗɑəəɚɏɚ 

ɐɔɌɏəɚɓɌ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȼȾ Ɏ ɜɑɒɔɘɑ SWI. 

Ȼɚɝɗɑ ɖɗɔəɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ 38 ɛɌɢɔɑəɞɌɘ 

ɟɐɌɗɚɝɨ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ȭȻ, 12 ɛɌɢɔɑəɞɌɘ  ð 

ȸȽȬ, 3 ɛɌɢɔɑəɞɌɘ ð ȻȹȻ, 3 ɛɌɢɔɑəɞɌɘ ð ɐɑ-

ɘɑəɢɔɪ ɝ ɞɑɗɨɢɌɘɔ ȷɑɎɔ. ȺɍɗɌɝɞɫɘɔ ɔəɞɑɜɑɝɌ 

ɝɗɟɒɔɗɔ ɍɌɓɌɗɨəɧɑ ɏɌəɏɗɔɔ. ȼɑɓɟɗɨɞɌɞɧ ɚɢɑəɔ-

ɎɌɗɔɝɨ ɝ ɛɚɘɚɥɨɪ ɝɛɑɢɔɌɗɨəɚɕ ɤɖɌɗɧ, ɛɜɑɐ-

ɗɚɒɑəəɚɕ Gupta  c ɝɚɌɎɞ. Ɏ 2010 ɏ. [11]. Ȼɚɝɗɑ 

ɚɍɜɌɍɚɞɖɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ Ɏɧɫɝəɔɗɚɝɨ, ɣɞɚ 

ɛɜɔ ȸȽȬ ɝɞɑɛɑəɨ ɚɞɗɚɒɑəɔɫ ɒɑɗɑɓɌ Ɏ ɝɖɚɜɗɟɛɑ 

ɍɧɗɌ ɓəɌɣɔɞɑɗɨəɚ Ɏɧɤɑ, ɣɑɘ ɛɜɔ ȭȻ ɔ ɝɚɚɞɎɑɞ-

ɝɞɎɚɎɌɗɌ 3 ɍɌɗɗɌɘ ɐɗɫ ɑɑ ɓɌɐəɑɕ ɣɌɝɞɔ ɔ 2-3 

ɍɌɗɗɌɘ ɐɗɫ ɛɑɜɑɐəɑɕ. ȾɌɖɒɑ ɔəɞɑəɝɔɎəɚɝɞɨ 

ɝɔɏəɌɗɌ ɚɞ ɡɎɚɝɞɌɞɚɏɚ ɫɐɜɌ ɍɧɗɌ əɔɒɑ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ȸȽȬ (ɚɖɚɗɚ 1 ɍɌɗɗɌ) Ɏ ɝɜɌɎəɑəɔɔ ɝ ɍɚɗɨ-

əɧɘɔ ɝ ȭȻ [12]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɌɖɚɛ-

ɗɑəɚ ɐɚɝɞɌɞɚɣəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ SWI ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ, 

ɚɐəɌɖɚ ɚəɔ əɚɝɫɞ ɐɚɝɞɌɞɚɣəɚ ɛɜɚɞɔɎɚɜɑɣɔɎɧɕ 

ɡɌɜɌɖɞɑɜ. Ȯ ɚɞɑɣɑɝɞɎɑəəɚɕ ɛɜɌɖɞɔɖɑ ɛɚɐɚɍəɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ əɑ ɛɜɚɎɚɐɔɗɔɝɨ. 

ɂɑɗɨɪ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɔɗɚɝɨ ɝɚɛɚɝɞɌɎ-

ɗɑəɔɑ ɝɞɑɛɑəɔ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɚɍɗɌɝɞɔ ɍɌ-

ɓɌɗɨəɧɡ ɏɌəɏɗɔɑɎ ɛɚ ɐɌəəɧɘ SWI ɛɜɔ ɍɚɗɑɓəɔ 

ȻɌɜɖɔəɝɚəɌ əɌ ɜɌɓɗɔɣəɧɡ ɝɞɌɐɔɫɡ ɝ ɐɜɟɏɔɘɔ 

ɓɌɍɚɗɑɎɌəɔɫɘɔ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯɝɑɏɚ əɌɘɔ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 24 ɛɌɢɔɑə-

ɞɌ, ɔɓ ɖɚɞɚɜɧɡ 8 ɣɑɗɚɎɑɖ ɍɧɗɔ ɝ ɍɚɗɑɓəɨɪ ȻɌɜ-

ɖɔəɝɚəɌ əɌ 2 ɝɞɌɐɔɔ, 10 ɛɌɢɔɑəɞɚɎ əɌ 3 ɝɞɌɐɔɔ 

ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɝ ɜɌɓɗɔɣəɚɕ ɐɗɔɞɑɗɨəɚɝɞɨɪ 

ɓɌɍɚɗɑɎɌəɔɫ (ɚɞ 4 ɐɚ 16 ɗɑɞ), 3 ɍɚɗɨəɧɡ  ɝ ɩɝɝɑə-

ɢɔɌɗɨəɧɘ ɞɜɑɘɚɜɚɘ ɔ 3 ɍɚɗɨəɧɡ ɜɑɘɔɞɔɜɟɪɥɑ-

ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ ɠɚɜɘɚɕ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚ-

ɓɌ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɠɌɓɑ ɝɞɚɕɖɚɕ ɜɑɘɔɝɝɔɔ. 

ȻɌɢɔɑəɞɌɘ ɎɧɛɚɗəɫɗɌɝɨ ɎɧɝɚɖɚɛɚɗɨəɌɫ 

ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌ ɞɚɘɚɏɜɌɠɑ Siemens  Tr i-

oTim  ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 3 Ⱦ. 

ȶɜɚɘɑ əɌɞɔɎəɧɡ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɑɕ Ɏɝɑɘ ɍɚɗɨəɧɘ ɛɜɚɎɚɐɔɗɚɝɨ ɝɖɌəɔɜɚɎɌəɔɑ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɞɚɖɚɗɌ 

SWI. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȹɌ ɜɔɝɟəɖɑ 1 Ȭ ɛɜɑɐɝɞɌɎɗɑəɚ ɔɓɚɍɜɌɒɑəɔɑ 

ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɔ ɖɜɌɝəɧɡ ɫɐɑɜ ɛɌɢɔɑəɞɌ ɝ 

ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ əɌ 2 ɝɞɌɐɔɔ ɛɚ ɤɖɌɗɑ 

Ɂɑə/ɋɜɌ. Ȼɜɔ ɩɞɚɘ, ɟ ɍɚɗɨəɚɏɚ ɚɞɘɑɣɌɑɞɝɫ ɫɜɖɚ 

ɎɧɜɌɒɑəəɌɫ ɛɜɌɎɚɝɞɚɜɚəəɫɫ ɗɌɞɑɜɌɗɔɓɌɢɔɫ 

ɩɖɝɞɜɌɛɔɜɌɘɔɐəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ, ɣɞɚ ɛɚɗəɚ-

ɝɞɨɪ ɝɚɎɛɌɐɌɑɞ ɝ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ. 

ȼɔɝɟəɚɖ 1 ȭ ɔɗɗɪɝɞɜɔɜɟɑɞ ɝɞɑɛɑəɨ əɌɖɚɛɗɑəɔɫ 

ɒɑɗɑɓɌ Ɏ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɔ ɖɜɌɝəɧɡ ɫɐɜɌɡ ɟ 

ɛɌɢɔɑəɞɌ ɝ 3 ɝɞɌɐɔɑɕ ɛɚ Ɂɑə/ɋɜɟ ɔ ɎɧɜɌɒɑə-

əɚɕ ɌɖɝɔɌɗɨəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ. Ȼɜɔ ɩɞɚɘ, əɑ-

ɝɘɚɞɜɫ əɌ ɗɑɎɚɝɞɚɜɚəəɪɪ ɝɔɘɛɞɚɘɌɞɔɖɟ Ɏ 

əɌɣɌɗɑ ɓɌɍɚɗɑɎɌəɔɫ, əɌ ɘɚɘɑəɞ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɖɗɔəɔɣɑɝɖɌɫ ɗɌɞɑɜɌɗɔɓɌɢɔɫ ɍɧɗɌ ɘɔəɔɘɌɗɨəɚɕ, 

ɣɞɚ ɞɌɖɒɑ əɌɡɚɐɔɞ ɚɞɜɌɒɑəɔɑ əɌ ɞɚɘɚɏɜɌɘɘɌɡ 

Ɏ ɜɑɒɔɘɑ SWI. 

ȾɌɖɒɑ əɌɘɔ ɍɧɗɚ ɎɧɫɎɗɑəɚ əɌɖɚɛɗɑəɔɑ 

ɒɑɗɑɓɌ ɓɌ ɛɜɑɐɑɗɌɘɔ ɝɜɑɐəɑɏɚ ɘɚɓɏɌ əɌ ɜɌɓɎɑɜ-

əɟɞɧɡ ɝɞɌɐɔɫ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ. 

Ⱥɐəɔɘɔ ɔɓ ɞɌɖɔɡ ɝɞɜɟɖɞɟɜ ɍɧɗɔ ɓɟɍɣɌɞɧɑ 

ɫɐɜɌ ɘɚɓɒɑɣɖɌ, ɖɚɞɚɜɧɑ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɍɚ-

ɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɍɧɗɔ ɛɜɌɖɞɔɣɑɝɖɔ əɑɜɌɓɗɔ-

ɣɔɘɧ əɌ ɞɚɘɚɏɜɌɘɘɌɡ Ɏ ɜɑɒɔɘɑ SWI (ɜɔɝ. 2 Ȭ), 

Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ əɌ ɜɌɓɎɑɜəɟɞɧɡ ɝɞɌɐɔɫɡ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɛɜɔɚɍɜɑɞɌɗɔ ɚɞɣɑɞɗɔɎɟɪ ɖɚəɞɜɌɝɞəɚɝɞɨ 

əɌ ɠɚəɑ ɚɖɜɟɒɌɪɥɑɕ ɞɖɌəɔ ɛɚɗɟɤɌɜɔɕ ɘɚɓ-

ɒɑɣɖɌ (ɜɔɝ. 2 ȭ). 

ȶɜɚɘɑ ɩɞɚɏɚ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɚɞɗɚɒɑəɔɫ 

ɒɑɗɑɓɌ Ɏ ɝɖɚɜɗɟɛɑ ɔ ɡɎɚɝɞɌɞɧɡ ɫɐɜɌɡ, ɔəɞɑə-

ɝɔɎəɚɝɞɨ əɌɖɚɛɗɑəɔɫ ɖɚɞɚɜɚɏɚ ɞɌɖɒɑ ɛɚɎɧɤɌ-

ɗɌɝɨ ɝ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ (ɜɔɝ. 3 

Ȭ, ȭ). Ȼɜɔ ɩɞɚɘ, ɚɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɖɌɟɐɌɗɨəɌɫ ɗɚɖɌɗɔɓɌɢɔɫ 

Ɏɖɗɪɣɑəɔɕ ɘɑɞɌɗɗɌ, ɣɞɚ Ɏ ɐɌɗɨəɑɕɤɑɘ ɘɚɒɑɞ 

ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ  Ɏ ɖɌɣɑɝɞɎɑ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ  
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

ȼɔɝ. 1.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

Ɍ - ɃɑɜəɌɫ ɝɟɍɝɞɌəɢɔɫ ɔ ɖɜɌɝəɧɑ ɫɐɜɌ ɛɌɢɔɑəɞɌ ɝ ɚɞɣɑɞɗɔɎɚɕ ɛɜɌɎɚɝɞɚɜɚəəɑɕ ɗɌɞɑɜɌɗɔɓɌɢɔɑɕ əɌ 2 ɝɞɌɐɔɔ ɛɚ 

Ɂɑə/ɋɜɟ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 4 ɏɚɐɌ). 

ɍ - ɃɑɜəɌɫ ɝɟɍɝɞɌəɢɔɫ ɔ ɖɜɌɝəɧɑ ɫɐɜɌ ɛɌɢɔɑəɞɌ əɌ 3 ɝɞɌɐɔɔ ɛɚ Ɂɑə/ɋɜɟ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 14 ɗɑɞ). 

Fig. 1.   Brain MRI. 

a - Black substance and red nuclei of the patient with distinct right ð sided lateralization at Hen/Yar stage 2 (dur a-

tion of the disease -4 years).  

b - Black substance and red nuclei of the pati ent at Hen/Yar stage 3 (duration of the disease ð 14 years).  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ) 

ȼɔɝ. 2.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɜɑɒɔɘ SWI. 

Ɍ - ȮɔɓɟɌɗɔɓɌɢɔɫ ɓɟɍɣɌɞɧɡ ɫɐɑɜ ɘɚɓɒɑɣɖɌ əɌ 2 ɝɞɌɐɔɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 4 ɏɚ-

ɐɌ).  

ɍ - ȳɟɍɣɌɞɧɑ ɫɐɜɌ ɘɚɓɒɑɣɖɌ Ɏ ɜɑɒɔɘɑ SWI əɌ 3 ɝɞɌɐɔɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 14 

ɗɑɞ). 

Fig. 2. Brain MRI, SWI mode.  

a - visualization of dentate nuclei of cerebellum on 2 stage of Parkinson's disease (disease duration ð 4 years).  

b ð Dentate nuclei of the cerebellum in SWI mode at 3 stage of Parkinson's disease (duration of the disease ð 14 

years).  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (4):34-47       DOI:10.21569/2222-7415-2018-8-4-34-47               ʉʪʨʘʥʠʮʘ  39 
  

ɘɌɜɖɑɜɌ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ ɓɌɍɚɗɑɎɌəɔɕ, 

ɛɜɚɞɑɖɌɪɥɔɡ ɝ ɝɔəɐɜɚɘɚɘ ɛɌɜɖɔəɝɚəɔɓɘɌ. 

ȺɐəɌɖɚ, əɑɝɘɚɞɜɫ əɌ ɛɜɔɎɑɐɑəəɧɑ Ɏɧɤɑ 

ɛɜɔɘɑɜɧ, ɝɟɥɑɝɞɎɟɑɞ ɐɚɝɞɌɞɚɣəɚɑ ɖɚɗɔɣɑɝɞɎɚ 

ɝɗɟɣɌɑɎ, ɛɚɓɎɚɗɫɪɥɔɡ ɛɚɐɎɑɜɏəɟɞɨ ɝɚɘəɑəɔɪ 

Ɏɧɝɚɖɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ SWI Ɏ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɓɌɍɚɗɑɎɌəɔɕ, 

ɛɜɚɞɑɖɌɪɥɔɡ ɝ ɝɔəɐɜɚɘɚɘ ɛɌɜɖɔəɝɚəɔɓɘɌ. 

ȹɌ ɜɔɝɟəɖɑ 4 ɔɓɚɍɜɌɒɑəɧ ɜɑɓɟɗɨɞɌɞɧ ȸȼȾ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɜɑɒɔɘɑ SWI ɛɌɢɔɑəɞɚɎ ɝ ɩɝ-

ɝɑəɢɔɌɗɨəɧɘ ɞɜɑɘɚɜɚɘ, ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ 

əɌ 3 ɝɞɌɐɔɔ ɔ ɜɑɘɔɞɞɔɜɟɪɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ 

ɠɚɜɘɚɕ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ. ȺɍɜɌɥɌɑɞ əɌ ɝɑ-

ɍɫ ɎəɔɘɌəɔɑ ɚɞɣɬɞɗɔɎɚɑ əɌɖɚɛɗɑəɔɑ ɒɑɗɑɓɌ Ɏ 

ɛɜɚɑɖɢɔɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɝ ɚɍɑɔɡ ɝɞɚɜɚə 

ɛɜɔ ɩɝɝɑəɢɔɌɗɨəɚɘ ɞɜɑɘɚɜɑ ɔ ɜɌɝɝɑɫəəɚɘ ɝɖɗɑ-

ɜɚɓɑ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ 

əɌɖɚɛɗɑəɔɫ ɘɑɞɌɗɗɌ ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɚɞɘɑɣɌɑɞ-

ɝɫ.  

Ȼɜɔ ɌəɌɗɔɓɑ ɖɚəɞɜɌɝɞəɚɝɞɔ ɓɟɍɣɌɞɧɡ ɫɐɑɜ 

ɘɚɓɒɑɣɖɌ (ɜɔɝ. 5) ɚɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ 

ɛɚɎɧɤɑəəɚɑ ɐɑɛɚəɔɜɚɎɌəɔɑ ɒɑɗɑɓɌ ɛɜɔ ɜɌɝɝɑ-

ɫəəɚɘ ɝɖɗɑɜɚɓɑ, ɟɘɑɜɑəəɚɑ əɌɖɚɛɗɑəɔɑ Ɏ ɝɗɟɣɌɑ 

ɩɝɝɑəɢɔɌɗɨəɚɏɚ ɞɜɑɘɚɜɌ ɔ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɗəɚɑ 

ɚɞɝɟɞɝɞɎɔɑ ɖɚəɞɜɌɝɞəɚɝɞɔ ɛɜɔ ɐɗɔɞɑɗɨəɚɘ ɞɑ-

ɣɑəɔɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɎɧɜɌɒɑəəɚɝɞɔ ɖɚəɞɜɌɝɞəɚ-

ɝɞɔ ɍɌɓɌɗɨəɧɡ ɏɌəɏɗɔɑɎ əɌ ɟɜɚɎəɑ ɍɚɖɚɎɧɡ ɒɑ-

ɗɟɐɚɣɖɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (ɜɔɝ. 6) ɚɞɘɑɣɌɑɞɝɫ 

ɟɘɑɜɑəəɚɑ əɌɖɚɛɗɑəɔɑ ɘɑɞɌɗɗɌ Ɏ ɝɗɟɣɌɑ ɜɌɝɝɑ-

ɫəəɚɏɚ ɝɖɗɑɜɚɓɌ ɔ ɝəɔɒɑəəɚɑ ɑɏɚ ɝɚɐɑɜɒɌəɔɑ Ɏ 

ɝɗɟɣɌɑ ɜɌɓɎɑɜəɟɞɚɕ ɝɞɌɐɔɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚ-

əɌ. ȮɑɝɨɘɌ ɔəɞɑɜɑɝəɧɘ əɌɍɗɪɐɑəɔɑɘ ɫɎɗɫɑɞɝɫ 

ɔɓɚɗɔɜɚɎɌəəɚɑ ɝɔɘɘɑɞɜɔɣəɚɑ əɌɖɚɛɗɑəɔɑ ɒɑɗɑ-

ɓɌ Ɏ ɛɜɚɑɖɢɔɔ ɍɗɑɐəɚɏɚ ɤɌɜɌ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ 

ɣɑɞɖɚɕ ɏɜɌəɔɢɧ ɝ ɔɛɝɔɗɌɞɑɜɌɗɨəɚɕ ɝɖɚɜɗɟɛɚɕ. 

Ȼɜɔ ɩɞɚɘ, ɐɚɝɞɚɕəɧɘɔ ɎəɔɘɌəɔɫ ɫɎɗɫɪɞ-

ɝɫ ɝɗɟɣɌɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ, ɛɜɔ ɖɚɞɚɜɧɡ 

ɚɞɝɟɞɝɞɎɟɪɞ ɖɚɜɜɑɗɫɢɔɔ ɝɞɌɐɔɔ ɔ ɐɗɔɞɑɗɨəɚɝɞɔ 

ɓɌɍɚɗɑɎɌəɔɫ ɝɚ ɝɞɑɛɑəɨɪ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ 

ɚɍɗɌɝɞɔ ɍɌɓɌɗɨəɧɡ ɏɌəɏɗɔɑɎ ɛɜɔ ɎɔɓɟɌɗɨəɚɕ 

ɚɢɑəɖɑ SWI-ɔɓɚɍɜɌɒɑəɔɕ (ɜɔɝ. 7). 

Ȼɜɚɞɚɖɚɗ SWI ɘɚɒɑɞ ɟɝɛɑɤəɚ ɔɝɛɚɗɨɓɚ-

ɎɌɞɨɝɫ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɍɚ-

ɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ ɝɔəɐɜɚɘɚɎ ɛɌɜɖɔəɝɚəɔɓɘ 

ɛɗɪɝ. ȹɌ ɜɔɝɟəɖɑ 8 ɛɜɔɎɑɐɑə ɛɜɔɘɑɜ ɝɚɛɚɝɞɌɎ-

ɗɑəɔɫ ɐɌəəɧɡ ɛɌɢɔɑəɞɌ əɌ 2 ɝɞɌɐɔɔ ɍɚɗɑɓəɔ 

ȻɌɜɖɔəɝɚəɌ ɔ ɍɚɗɨəɚɏɚ ɝɚ ɝɞɜɔɌɞɚəɔɏɜɌɗɨəɧɘ 

ɎɌɜɔɌəɞɚɘ ɘɟɗɨɞɔɝɔɝɞɑɘəɚɕ ɐɑɏɑəɑɜɌɢɔɔ. Ⱥɍ-

ɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɚɞɣɑɞɗɔɎɌɫ ɗɌɞɑɜɌɗɔ-

ɓɌɢɔɫ ɐɑɛɚəɔɜɚɎɌəɔɫ ɒɑɗɑɓɌ Ɏ ɣɑɜəɚɕ ɝɟɍɝɞɌə-

ɢɔɔ Ɏ ɚɍɚɔɡ ɝɗɟɣɌɫɡ, ɣɞɚ ɏɚɎɚɜɔɞ Ɏ ɛɚɗɨɓɟ ɍɚ-

ɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ. ȺɐəɌɖɚ ɛɜɔ ɐɌɗɨəɑɕɤɑɘ 

ɌəɌɗɔɓɑ, Ɏ ɝɗɟɣɌɑ ɘɟɗɨɞɔɝɔɝɞɑɘəɚɕ Ɍɞɜɚɠɔɔ 

əɌɍɗɪɐɌɑɞɝɫ ɘɌɝɝɔɎəɚɑ əɌɖɚɛɗɑəɔɑ ɒɑɗɑɓɌ Ɏ 

ɚɍɗɌɝɞɔ ɍɗɑɐəɧɡ ɤɌɜɚɎ ɔ ɓɌɐəɑɕ ɣɌɝɞɔ ɝɖɚɜɗɟ-

ɛɧ ɝ ɚɍɑɔɡ ɝɞɚɜɚə, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɟ ɛɌɢɔɑəɞɌ ɝ 

ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ ɚɞɘɑɣɌɪɞɝɫ ɗɔɤɨ ɑɐɔ-

əɔɣəɧɑ ɘɑɗɖɔɑ ɓɚəɧ ɛɚɏɗɚɥɑəɔɫ ɘɑɞɌɗɗɌ. 

Ⱥɞɐɑɗɨəɚ ɝɞɚɔɞ ɚɞɘɑɞɔɞɨ ɝɡɚɐɝɞɎɚ Ɏ əɌɗɔ-

ɣɔɔ ɐɑɘɌɜɖɌɢɔɚəəɚɕ ɗɔəɔɔ ɘɑɒɐɟ ɝɖɚɜɗɟɛɚɕ ɔ 

ɍɗɑɐəɧɘ ɤɌɜɚɘ Ɏ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ 

ɛɌɢɔɑəɞɌ ɝ ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ (ɜɔɝ. 7 ȭ) ɝ 

ɞɌɖɔɘɔ ɒɑ ɛɜɔɓəɌɖɌɘɔ ɟ ɛɌɢɔɑəɞɌ ɝ ɩɝɝɑəɢɔ-

Ɍɗɨəɧɘ ɞɜɑɘɚɜɚɘ əɌ ɜɔɝɟəɖɑ 6 Ȭ. 

ȶɜɚɘɑ ɎɔɓɟɌɗɨəɚɕ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɐɑɛɚ-

əɔɜɚɎɌəɔɫ ɒɑɗɑɓɌ Ɏ ɝɞɜɟɖɞɟɜɌɡ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ, Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɎɚɓɘɚɒəɌ ɣɔɝɗɚɎɌɫ ɔə-

ɞɑɜɛɜɑɞɌɢɔɫ ɖɚəɞɜɌɝɞəɚɝɞɔ ɜɑɏɔɚəɚɎ ɔəɞɑɜɑɝɌ. 

Ȱɗɫ ɩɞɚɏɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɍɑɝɛɗɌɞəɚɑ ɛɜɚɏɜɌɘɘəɚɑ 

ɚɍɑɝɛɑɣɑəɔɑ SPIN Signal Processing In Nucl ear 

magnetic resonance, MRI Institute for Biomedical 

Research, Detroit, Michigan).  

ȹɌ ɜɔɝɟəɖɑ 9 ɛɜɑɐɝɞɌɎɗɑəɚ ɔɓɘɑɜɑəɔɑ 

ɝɞɑɛɑəɔ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɛɜɚɑɖɢɔɔ ɣɑɜəɚɕ 

ɝɟɍɝɞɌəɢɔɔ ɟ ɛɌɢɔɑəɞɌ ɝ ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ 

əɌ 2 ɝɞɌɐɔɔ. ȺɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɛɜɌɖ-

ɞɔɣɑɝɖɔ ɔɐɑɌɗɨəɌɫ ɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɝɜɑɐəɔɡ ɔ 

ɘɌɖɝɔɘɌɗɨəɧɡ ɓəɌɣɑəɔɕ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɟ ɐɌə-

əɚɏɚ ɛɌɢɔɑəɞɌ ɛɜɔɝɟɞɝɞɎɚɎɌɗɌ ɣɑɞɖɌɫ ɛɜɌɎɚ-

ɝɞɚɜɚəəɫɫ ɗɌɞɑɜɌɗɔɓɌɢɔɫ ɝɔɘɛɞɚɘɌɞɔɖɔ, əɌɣɔ-

əɌɫ ɝ ɐɑɍɪɞɌ ɓɌɍɚɗɑɎɌəɔɫ. 

ȮɑɝɨɘɌ ɛɚɡɚɒɟɪ ɖɌɜɞɔəɟ ɘɚɒəɚ ɟɎɔɐɑɞɨ ɟ 

ɛɌɢɔɑəɞɌ ɝ ɜɑɘɔɞɞɔɜɟɪɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɔɘ 

ɞɔɛɚɘ ɞɑɣɑəɔɫ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ, ɔɓɚɍɜɌ-

ɒɑəəɟɪ əɌ ɜɔɝɟəɖɑ 10. ȺɞɘɑɣɌɑɞɝɫ ɝɔɘɘɑɞɜɔɣ-

əɚɑ əɌɖɚɛɗɑəɔɑ ɘɑɞɌɗɗɔɣɑɝɖɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ Ɏ 

ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɝ ɚɍɑɔɡ ɝɞɚɜɚə. Ȼɜɔ ɩɞɚɘ 

ɣɔɝɗɚɎɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɞɌɖɒɑ ɐɑɘɚəɝɞɜɔɜɟ-

ɪɞ Ɏɧɝɚɖɟɪ ɝɡɚɒɑɝɞɨ, ɣɞɚ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɖɗɔ-

əɔɣɑɝɖɔɡ ɐɌəəɧɡ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɕ ɚɤɔɍɖɑ. 

Ȼɜɔ ɩɝɝɑəɢɔɌɗɨəɚɏɚɘ ɞɜɑɘɚɜɑ, ɝɗɟɣɌɔ ɖɚ-

ɞɚɜɚɏɚ ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ɜɔɝɟəɖɑ 11, ɝɞɑɛɑəɨ 

əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ ɜɌɓɔɞɑɗɨəɚ ɚɞɗɔɣɌɑɞɝɫ ɚɞ 

ɞɌɖɚɎɚɕ ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ. ɃɔɝɗɚɎɧɑ ɛɚ-

ɖɌɓɌɞɑɗɔ ɝ ɚɍɑɔɡ ɝɞɚɜɚə ɛɜɑɎɧɤɌɪɞ 2000 ɑɐɔ-

əɔɢ, ɣɞɚ ɞɌɖɒɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɎɔɓɟɌɗɨəɚɕ ɖɌɜ-

ɞɔəɑ əɌ ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȹɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚɕ SWI ɚɖɌɓɌɗɌɝɨ Ɏ 

ɝɗɟɣɌɑ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɐɔɚ-

ɛɌɞɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ ɩɝɝɑəɢɔɌɗɨ-

əɚɏɚ ɞɜɑɘɚɜɌ. Ȯɚ Ɏɝɑɡ əɌɍɗɪɐɌɑɘɧɡ əɌɘɔ ɝɗɟ-

ɣɌɫɡ ɛɜɔ ɩɝɝɑəɢɔɌɗɨəɚɘ ɞɜɑɘɚɜɑ əɑ ɛɜɚɔɝɡɚɐɔ-

ɗɚ ɓəɌɣɔɘɚɏɚ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɚɍɗɌɝɞɔ ɣɑɜ-

əɚɕ ɝɟɍɝɞɌəɢɔɔ. Ȼɜɔ ɩɞɚɘ ɝɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ 

ɛɜɔ ɐɗɔɞɑɗɨəɚ ɞɑɖɟɥɑɕ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ 

ɛɜɚɔɝɡɚɐɔɞ ɔɝɣɑɓəɚɎɑəɔɑ ɖɚəɞɜɌɝɞəɚɝɞɔ Ɏ ɛɜɚ-

ɑɖɢɔɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ. Ȼɚ əɌɤɑɘɟ ɘəɑəɔɪ, 

ɩɞɚ ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ ɝɚɑɐɔəɑəɔɫ ɒɑɗɑɓɌ ɫɎɗɫ-

ɪɞɝɫ əɑɛɚɝɜɑɐɝɞɎɑəəɧɘɔ ɟɣɌɝɞəɔɖɌɘɔ ɞɔɛɚ-

Ɏɧɡ ɛɜɚɢɑɝɝɚɎ ɚɖɝɔɐɌəɞəɚɏɚ ɝɞɜɑɝɝɌ, ɖɚɞɚɜɧɑ 

ɔəɞɑəɝɔɎəɚ ɛɜɚɞɑɖɌɪɞ Ɏ ɒɑɗɑɓɚɝɚɐɑɜɒɌɥɔɡ 

əɑɕɜɚəɌɡ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɔ ɓɟɍɣɌɞɧɡ ɫɐɑɜ 

əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ. Ȼɚ ɘɑ-

ɜɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɚɏɚ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɖɚɗɔɣɑɝɞɎɚ əɔɏɜɌɗɨəɧɡ əɑɕɜɚəɚɎ 

ɓəɌɣɔɞɑɗɨəɚ ɟɘɑəɨɤɌɑɞɝɫ, Ɍ Ɏɘɑɝɞɑ ɝ ɩɞɔɘ ɩɗɔ-

ɘɔəɟɜɟɑɞɝɫ ɔ ɝɚɐɑɜɒɌɎɤɑɑɝɫ Ɏ əɔɡ ɒɑɗɑɓɚ, ɣɞɚ  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

ȼɔɝ. 3.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

Ɍ - ȺɞɝɟɞɝɞɎɔɑ ɓəɌɣɔɘɚɏɚ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɝɖɚɜɗɟɛɑ ɔ ɏɚɗɚɎɖɌɡ ɡɎɚɝɞɌɞɧɡ ɫɐɑɜ ɟ ɛɌɢɔɑəɞɌ ɝɚ 4 ɝɞɌɐɔɑɕ ɛɚ 

Ɂɑə/ɋɜɟ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 4 ɏɚɐɌ).  

ɍ - ȮɔɓɟɌɗɔɓɌɢɔɫ ɚɞɗɚɒɑəɔɕ ɒɑɗɑɓɌ Ɏ ɝɖɚɜɗɟɛɑ ɔ ɏɚɗɚɎɖɌɡ ɡɎɚɝɞɌɞɧɡ ɫɐɑɜ ɟ ɛɌɢɔɑəɞɌ ɝ 3 ɝɞɌɐɔɑɕ ɛɚ Ɂɑə/ɋɜɟ 

(ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 14 ɗɑɞ). 

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 Ɏ) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɜɑɒɔɘ SWI. 

Ɍ - ȹɌɖɚɛɗɑəɔɑ ɒɑɗɑɓɌ Ɏ ɚɍɗɌɝɞɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɛɜɔ ɩɝɝɑəɢɔɌɗɨəɚɘ ɞɜɑɘɚɜɑ. 

ɍ - ȹɌɖɚɛɗɑəɔɑ ɒɑɗɑɓɌ Ɏ ɚɍɗɌɝɞɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ əɌ 3 ɝɞɌɐɔɔ (ɝɞɌɒ ɓɌɍɚɗɑɎɌəɔɫ ð 

12 ɗɑɞ).  

Ɏ - ȹɌɖɚɛɗɑəɔɑ ɒɑɗɑɓɌ Ɏ ɚɍɗɌɝɞɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɛɜɔ ɜɑɘɔɞɞɔɜɟɪɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ ɠɚɜɘɑ ɜɌɝɝɑɫəəɚɏɚ 

ɝɖɗɑɜɚɓɌ. 

Fig. 4. Brain MRI, SWI mode.  

a - accumulation of iron in the black substance at essential tremor.  

b - accumulation of iron in the black substance in Parkinson's disease at stage 3 (duration of the disease ð 12 

years).  

c - accumulation of iron in the region of the black substantia in remitting -recurrent form of multiple sclerosis.  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 Ɏ) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

ȼɔɝ. 5.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɜɑɒɔɘ SWI. 

Ɍ - ȹɌɖɚɛɗɑəɔɑ ɒɑɗɑɓɌ Ɏ ɛɜɚɑɖɢɔɔ ɓɟɍɣɌɞɧɡ ɫɐɑɜ ɘɚɓɒɑɣɖɌ ɛɜɔ ɩɝɝɑəɢɔɌɗɨəɚɘ ɞɜɑɘɚɜɑ, ɍ - ɞɚ ɒɑ ɛɜɔ  ɍɚɗɑɓəɔ 

ȻɌɜɖɔəɝɚəɌ əɌ 3 ɝɞɌɐɔɔ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 12 ɗɑɞ), Ɏ - ɛɜɔ ɜɑɘɔɞɞɔɜɟɪɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ ɠɚɜɘɑ 

ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ. 

Fig. 5. Brain MRI, SWI mode.  

a - Accumulation of iron in the projection of the dentate nuclei of the cerebellum in patient with essential trem or, b 

ð same picture in Parkinson's disease at stage 3 (duration of the disease ð 12 years), c - remitting -recurrent form of 

multiple sclerosis.  

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 Ɏ) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

ȼɔɝ. 6. ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɜɑɒɔɘ SWI. 

Ɍ - ȰɑɛɚəɔɜɚɎɌəɔɑ ɒɑɗɑɓɌ Ɏ ɝɖɚɜɗɟɛɑ, ɡɎɚɝɞɌɞɧɡ ɫɐɜɌɡ ɔ ɞɌɗɌɘɟɝɌɡ ɛɜɔ ɩɝɝɑəɢɔɌɗɨəɚɘ ɞɜɑɘɚɜɑ, ɍ - ɞɚ ɒɑ ɛɜɔ 

ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ əɌ 3 ɝɞɌɐɔɔ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 12 ɗɑɞ), Ɏ ð ɛɜɔ ɜɑɘɔɞɞɔɜɟɪɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ 

ɠɚɜɘɑ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ. 

Fig. 6. Brain MRI, SWI mode.  

a - deposition of iron in the shell, caudate nuclei and thalamus in patient with essential tremor, b - same in Parki n-

son's disease at stage 3 (duration of the disease ð 12 years), c ð with remitting -recurrent form of multiple sclerosis.  
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ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 Ɏ) 

 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

 

ȼɔɝ. 7 ɏ (Fig. 7 d) 

ȼɔɝ. 7.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɜɑɒɔɘ SWI. 

Ɍ, ɍ - ȭɌɓɌɗɨəɧɑ ɏɌəɏɗɔɔ ɛɌɢɔɑəɞɌ əɌ 2 ɝɞɌɐɔɔ ɛɚ Ɂɑə/ɋɜɟ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 5 ɗɑɞ), Ɏ, ɐ - ȭɌɓɌɗɨəɧɑ 
ɏɌəɏɗɔɔ ɛɌɢɔɑəɞɌ əɌ 2 ɝɞɌɐɔɔ ɛɚ Ɂɑə/ɋɜɟ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 4 ɏɚɐɌ). 

Fig. 7.  Brain MRI, SWI mode.  

a, b - Basal ganglia of the patient at Hen/Yar stage 2 (duration of the disease ð 5  years),  

c, d - Basal ganglia of the patient at Hen/Yar stage 2 (duration of the disea se ð 4 years).  
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ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 Ɏ) 

 

ȼɔɝ. 8 Ɏ (Fig. 8 ɝ) 

 

ȼɔɝ. 8 ɏ (Fig. 8 d) 

ȼɔɝ. 8.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɜɑɒɔɘ SWI. 

Ɍ, ɍ - ɃɑɜəɌɫ ɝɟɍɝɞɌəɢɔɫ ɔ ɍɌɓɌɗɨəɧɑ ɏɌəɏɗɔɔ ɛɌɢɔɑəɞɌ ɝ 2 ɝɞɌɐɔɑɕ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑ-
ɎɌəɔɫ ð 5 ɗɑɞ), Ɏ, ɐ - ɃɑɜəɌɫ ɝɟɍɝɞɌəɢɔɫ ɔ ɍɌɓɌɗɨəɧɑ ɏɌəɏɗɔɔ ɛɌɢɔɑəɞɌ ɝɚ ɝɞɜɔɌɞɚəɔɏɜɌɗɨəɚɕ ɠɚɜɘɚɕ ɘɟɗɨ-
ɞɔɝɔɝɞɑɘəɚɕ Ɍɞɜɚɠɔɔ. 

Fig. 8.  Brain MRI, SWI mode.  

a, b - Black substance and basal ganglia of the patient with stage 2 Parkinson's disease (duration of th e disease ð 5 

years),  

c, d - Black substance and basal ganglia of the patient with a striatonigral form of multisystem atrophy.  
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ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 Ɏ) 

ȼɔɝ. 9.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ɃɔɝɗɚɎɧɑ ɓəɌɣɑəɔɫ ɝɞɑɛɑəɔ ɐɑɛɚəɔɜɚɎɌəɔɫ ɒɑɗɑɓɌ Ɏ ɛɜɚɑɖɢɔɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɟ ɛɌɢɔɑəɞɌ ɝ ɍɚɗɑɓəɨɪ 

ȻɌɜɖɔəɝɚəɌ əɌ 2 ɝɞɌɐɔɔ ɝ ɚɞɣɑɞɗɔɎɚɕ ɛɜɌɎɚɝɞɚɜɚəəɑɕ ɗɌɞɑɜɌɗɔɓɌɢɔɑɕ. 

Fig. 9. Brain MRI, SWI mode . 

Numerical values of the degree of iron deposition in the projection of the black substance in a patient with Pa rki n-

son's disease at stage 2 with a distinct right -sided lateralization.  

 

ȼɔɝ. 10 Ɍ (Fig. 10 Ɍ) 

 

ȼɔɝ. 10 ɍ (Fig. 10 Ɏ) 

ȼɔɝ. 10.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ɃɔɝɗɚɎɧɑ ɓəɌɣɑəɔɫ ɝɞɑɛɑəɔ ɐɑɛɚəɔɜɚɎɌəɔɫ ɒɑɗɑɓɌ Ɏ ɛɜɚɑɖɢɔɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɟ ɛɌɢɔɑəɞɌ ɝ ɜɑɘɔɞɞɔɜɟɪ-

ɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɔɘ ɞɔɛɚɘ ɞɑɣɑəɔɫ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ. 

Fig. 10. Brain MRI, SWI mode.  

Numerical values of the degree of iron deposition in the projection of the black substance in a patient with remitting -

recurrent type of multiple sclerosis.  


