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THE ROLE OF SWI (MRMAGES MAPPED BY MAGNETIC FIELD INHOMOGHEITY)
IN THE DIFFERENTIAUAGNOSIS OF PARKIN®N'S DISEASE

Trufanov A.G. 1.2, Yurin A.A.1, Chakchir O.B. 2, Bystrova D.A. 2, Parcernyak A.S. 1.2,
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urpose. To compare the degree of iron accumulation in the basal ganglia according

. . . . . . 1 - SM. Kirov Milita
to SWI in Parkinson's disease at different stages with other diseases of the nervous Y

Medical Academy;

system. Sai )
. . . . . . . aint -Petersburg, Russia
Material and methods . 24 patients were examined, including 8 patients with Par k- 2 - Saint -Petersburg
inson's disease at stage 2, 10 patients at stage 3 of Parkinson's disease with different dis- National Research
ease duration (from 4 to 16 years), 3 patients with essential tremor and 3 patients with r e- University of the Russian
mitting -recurrent form of multiple sclerosis in the phase of stable remission. Patients u n- 4 ademy of Sciences
derwent high -field MRI of the brain on a Siemens TrioTim with a magnetic field strength of Saint -Petershurg, Russia
3T. In addition to the native pulse sequences, all patients underwent brain scans using the
SWI protocaol.
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 I-
opment of the clinical picture of the defeat of the extrapyramidal system, since there is no
death 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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Fig. 1. Brain MRI.

a - Black substance and red nuclei of the patient with distinct right 0 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 o 14 years).
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Fig. 2. Brain MRI, SWI mode.

a - visualization of dentate nuclei of cerebellum on 2 stage of Parkinson's disease (disease duration d 4 years).
b & Dentate nuclei of the cerebellum in SWI mode at 3 stage of Parkinson's disease (duration of the disease 014
years).
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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 6 12
years).
¢ - accumulation of iron in the region of the black substantia in remitting -recurrent form of multiple sclerosis.
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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
d same picture in Parkinson's disease at stage 3 (duration of the disease d 12 years), ¢ - remitting -recurrent form of
multiple sclerosis.
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Fig. 6. Brain MRI, SW 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 0 12 years), ¢ 6 with remitting -recurrent form of multiple sclerosis.
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Fig. 7. Brain MRI, SWI mode.
a, b - Basal ganglia of the patient at Hen/Yar stage 2 (duration of the disease 05 years),

¢, d - Basal ganglia of the patient at Hen/Yar stage 2 (duration of the disea se 0 4 years).
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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 0 5
years),

¢, d - Black substance and basal ganglia of the patient with a striatonigral form of multisystem atrophy.

|www.rejrru | REJR 2018; 8(4):34-47  DOI:10.21569/222274152018-8-4-34-47 HlstcOd2gy O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Mean [Min;Max] = ,51;2252,90]

¢939 RigO R) go39 Fig@ Y)

¢039. dbgT yodoaYoaoayoa sabyR.

BozdaYha baRyaaot 38080992 evosaxdIABVRoWasm@dEAaMR r¥8RaGc20 |
ZR3doa3zadaR aR 2 38Re22 3 28Yy0ediaYes e€3RYazBa32090906 dReas3Rd

Fig. 9. Brain MRI, SWImode .

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.
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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.
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