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Introduction One of the main reasons of disability of 

patients with cerebral stroke are motor disorders. Only 10% of cases of 
stroke turn out to be relatively mild and end with full restoration of 
impaired functions. In other cases, persistent post-stroke motor 
impairments (PSMI) remain in patients, leading to disability.
A significant impetus to the development of neurorehabilitation of 
patients with PSMI in recent years has been the discoveries made in the 
course of fundamental studies of plastic processes in the event of damage 
to the motor cortex. Based on these studies, it was proved that the 
cerebral cortex has the greatest plasticity potential. For an external 
non-invasive enhancement of the mechanisms of brain plasticity, the 
transcerebral application of various physical factors, which have several 
advantages and are one of the promising ways to optimize the 
rehabilitation process and enhance the mechanisms of brain 
neuroplasticity, seems to be effective. In recent years, in the treatment of 
neurological diseases, diagnostic and therapeutic transcranial magnetic 
stimulation (TMS), which came into practice in the 1980s, has been 
successfully used for this purpose.

The aim of this study was to study the 

possibilities of diagnostic and therapeutic TMS in patients with PSMI at 
the rehabilitation stage. 

Materials and methods
Patients were assessed by clinical neurological examination, the study of 
household activity using the Barthel scale, and the study of cognitive 
functions on the MMSE scale. Electrophysiological examination included 
an assessment of the state of the central neuromotor apparatus using the 
TMS method - determination of the parameters of the evoked motor 
response (EMR) and the time of central motor conduction (CMCT), study 
of the period of silence (PS) and transcallosal inhibition (TI), as well as an 
assessment of the status of peripheral neuromotor apparatus using the 
ENMG method (determination of the parameters of the M-potential and 
STI). The study involved 102 patients with PSMI in different recovery 
periods of the disease (early - 65 patients, late - 37 patients). Patients 
were divided into 3 groups depending on the treatment methods. 
Magnetic stimulation (MS) was carried out in two groups according to the 
methods developed by us — multilevel MS (41 patients) and transcranial 
MS (40 patients). And in the third group, a false TMS, the so-called placebo 
was performed (20 patients). 

Results and discussion:
When examining the functional state of the central section of the 
corticospinal tract in patients with PSMI before treatment with the 
diagnostic TMS method, disorders were revealed that depend on the 
localization of the pathological process and the degree of motor 
deficiency. It is important to note that significant changes in indicators 
were detected not only on the affected side, but also in the intact 
hemisphere. So, when comparing the average values   of the EMR 
amplitude in patients with an affected and intact hemisphere, a 
significant decrease was noted compared with similar values   in healthy 
subjects (r.s. <0.01) (r.s. <0.01) . Significant negative changes in the 
silence period (PS) in patients with PSMI on the affected side (p <0.01) 
were noted, and these changes are most pronounced in patients with 
right-sided stroke. The study of TI duration did not reveal a change in this 
indicator relative to the control value, both from the affected and from 
the intact hemisphere. 

Clinical observations showed that the treatment of TMS had a positive 
effect on motor functions in patients with PSMI by increased active 
movements, decreased spasticity and increased muscle strength in paretic 
limbs, improved gait and the alignment of the vertical posture, the 
emergence of new movements. Evaluation of the results on the Barthel 
scale in the observed patients in the dynamics revealed a significant 
increase in both the total average score and points relating to the service 
sector and mobility. A study of the results of the MMSE score after 
treatment revealed some dynamics in the total average score and the 
average score for items related to orientation, perception, attention and 
calculation, memory, speech (p <0.01). Positive clinical effect was 
observed in 90% of patients of the 1st group and in 89.5% of patients of 
the 2nd group, and in the 3rd group there was no clinical effect noted, all 
patients completed the treatment without changes. 

Conclusions: 
1.In patients with PSMI, along with clinical research, using standardized scales and tests, the use of diagnostic TMS is recommended, which allows to 
assess the condition of the corticospinal tract, analyze the relationship of cortical motor neurons and segmental reflex contours, and trace their 
dynamics in the process of restoration of motor functions.
2.The use of therapeutic methods of multilevel MS and transcranial MS in patients with PSMI improves the clinical course of the disease, regress motor 
deficiency, increase the level of everyday household activity, improve cognitive functions, and improve the quality of life. The course of therapeutic TMS 
significantly accelerates the recovery of motor neurological deficit, improves the functional state of the central section of the cortico-spinal tract, which 
is based on the processes of plastic reorganization of the motor cortex, restoration of destroyed and creation of new neuronal ensembles in the 
damaged hemisphere of the brain, activation of collateral pathways. 
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When assessing the functional state of the central section of the 
corticospinal tract of diagnostic TMS after a course of multilevel 
stimulation, a significant increase in the amplitude of the EMR was 
observed from both the affected and intact hemispheres (r.s. <0.01) (r.s. 
<0.01) , shortening its latency and CMCT (p <0.05), as well as a positive 
shift in PS indicators. A study of the duration of TI after a course of 
treatment in all treatment groups did not reveal the dynamics of this 
indicator, both with respect to the initial and control values, when 
registering from the affected and intact hemisphere.
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