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Abstract

The need for medical rehabilitation of children with disabilities remains extremely high and accounts
for at least 95% of their total number. Cerebral palsy (CP) constitutes approximately 24% of all
neurological diseases. Childhood disability resulting from this pathology represents one of the most
urgent medical and social problems of modern society and has national significance. In this context,
it is essential to improve the quality of medical care, enhance early diagnosis of disabling diseases,
develop and refine modern high-technology treatment methods, and implement effective preventive
strategies.

Transcranial magnetic stimulation (TMS) is a non-invasive method of brain stimulation that evaluates
corticospinal tract conductivity through modulation of cortical excitability and depolarization of
corticospinal neurons. As a non-invasive and painless technique, TMS applies electromagnetic
principles to specific brain regions, regulating the functional activity of different cortical areas by
altering neuronal excitability. Currently, TMS is increasingly used in the treatment of children with
cerebral palsy. It has been shown to improve motor function, reduce spasticity, restore speech
function, and modulate brain function through enhancement of neuroplasticity in patients with CP.

Keywords: Transcranial magnetic stimulation, cerebral palsy, spastic diplegia, pediatric
neurorehabilitation, motor function recovery, ideomotor apraxia, neuroplasticity, non-invasive brain
stimulation.

Introduction

Aim of the study

To evaluate the effectiveness of transcranial magnetic stimulation as a novel method for restoring
motor function in children with spastic diplegic cerebral palsy.

Materials and Methods

The study included 70 children diagnosed with spastic diplegic cerebral palsy accompanied by
ideomotor apraxia. The participants were divided into two groups: the main group (34 children) and
the comparison group (36 children). Children in the main group received repetitive TMS (rTMS)
therapy for 20 days (5 sessions per week for 4 weeks), consisting of 1000 pulses at 5 Hz applied to
the affected cerebral hemisphere for 15 minutes per session. Assessments were conducted before
treatment (TO), 10 days after initiation of therapy (T1), and after completion of the treatment course
(T2).
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Results

Assessment of overall motor dysfunction in children of the main group with spastic diplegic cerebral
palsy and ideomotor apraxia revealed grade I impairment in 32.4% (11 children), grade II impairment
in 47% (16 children), and grade III impairment in 20.6% (7 children). In the comparison group, grade
I impairment was observed in 27.8% (10 children), grade II in 50% (18 children), and grade III in
22.2% (8 children).

Following TMS therapy, significant improvements in motor and speech functions were observed in
children with spastic diplegic cerebral palsy. Prior to treatment, grade I motor impairment was
identified in 32.4% (11 children), whereas after treatment this increased to 55.8% (19 children). Grade
IT and III impairments, previously observed in 47% (16 children) and 20.6% (7 children), decreased
to 35.4% (12 children) and 8.8% (3 children), respectively. Overall, improvement in motor function
was noted in 35.3% (12 children).

According to the Timed Up and Go (TUG) test before treatment, 20.6% (7 children) completed the
task in 13—-16 seconds, 29.4% (10 children) in 17-20 seconds, and 50% (17 children) required more
than 20 seconds. After TMS therapy, 53% (18 children) completed the task in 13—16 seconds, 38.2%
(13 children) in 17-20 seconds, and only 8.8% (3 children) required more than 20 seconds. Overall
improvement according to TUG test results was observed in 73.5% (25 children).

Analysis of Kertes apraxia test scores before treatment showed that 26.4% (9 children) scored 0-20
points, 32.4% (11 children) scored 21—40 points, and 41.2% (14 children) scored 41-60 points. After
treatment, 50% (17 children) scored 0—20 points, 32.4% (11 children) scored 2140 points, and 17.6%
(6 children) scored 41-60 points. Following TMS therapy, children demonstrated improved
performance in tasks such as making a fist, scratching the head, using a comb, spoon, and hammer,
folding paper, lighting a match, and simulating piano playing. Overall effectiveness according to the
apraxia assessment was observed in 47.1% (16 children).

In contrast, children in the comparison group who underwent conventional rehabilitation measures
did not demonstrate significant improvements in overall motor function, TUG test, Kertes apraxia
test, or Ashworth scale scores. Minor changes were observed, but they were not clinically significant.

Conclusion

Thus, transcranial magnetic stimulation demonstrated an overall effectiveness of 51.5% in improving
motor function, TUG test performance, Kertes apraxia test scores, and Ashworth scale outcomes in
children with spastic diplegic cerebral palsy.

References

1. Munisa E. Polymerase chain reaction in diagnostics of an enteroviral infection at patients with
implications of acute intestinal infection //European science review. — 2016. — Ne. 11-12. — C.
106-107.

2. Yakubovna E. M., Komilovna S. S. Diagnostic value of procalcitonin in covid-19 disease
//Science and innovation. —2023. — T. 2. — Ne. D4. — C. 148-153.

3. DOpramea M. ., ApmyxamenoBa H. A., XastoBa H. b. TeueHue cepo3HbIX MEHUHTUTOB
HHTEPOBUPYCHOH dTHONOrUK y faereit /K. Mudekuns nmmynuret u papmakonorus. — 2015. —
Ne. 4. - C. 149-154.

186 |Page




Lo

= Volume 3, Issue 12, December 2025 ISSN (E): 2938-3765

s;% 4. Sky6oBa M., Opramesa M., Jlomuera Y. COVID 19 npodunakruka (Ha mpuMepe cypxXaHaapbH)
"h?—“’ //ABunienna. —2021. — Ne. 81. — C. 21-23.

“Zgie 5. Yakubovna E. M. et al. Infectious Diseases and Ways to Eliminate Them //Special Education. —
2022.—T. 1. — Ne. 43.

g’ 6. Ergasheva M. Y. Sod activities in the liver, kidney, pzh, and tc homogenates of rats in the
o — dynamics of extrahepatic cholestasis. — 2022.

e 7. OprameBa M. f. Bxkmam sHTEpoBHUPYCHON HWH(GEKIIMH B Pa3BUTHE CEPO3HOIO MEHHHTUTA

=) //International scientific review of the problems of natural sciences and medicine. — 2018. — C.
Z 28-32.

O 8. DOprameBa M. f. u ap. The role of polymerase chain reaction in the diagnosis of enterovirus
- infection in patients with manifestations of acute intestinal infection //’Kypnan remaro-
© racTpo3HTepoioruueckux uccienopanuid. —2020. — T. 1. — Ne. 1. - C. 91-93.

0 9. Yakubovna E. M. et al. Aspects of Clinical and Laboratory Diagnostics of Enteroviral Infection
.-lg without CMS Damage //Central Asian Journal of Medical and Natural Science. — 2021. - T. 2. —

Q Ne. 6. —C. 1-5.

E 10. Anvarovna Y. N. et al. Organization of therapeutic and preventive measures to predict the
a¥ g_ development of secondary immunodeficiency in viral infections in young athletes //Journal of

-5 Positive School Psychology. —2022. — C. 7147-7151.

GCJ é 11. DOprameBa M. . OcoOeHHOCTH KIMHUKO-TA00OPATOPHON JUATHOCTUKH SHTEPOBUPYCHOU
_ 2 uHpeknnu 6e3 nopaxenust [IHC //loctimkenus Hayku u obpazoBanus. — 2020. — Ne. 1 (55). —
O & C. 114-119.

o 8 12. DOpramesa M. f., Cyoxonosa C. K. AHanmm3 muarHocTH4eCKOi IIeHHOCTUTTPOKAIBIIUTOHNHA TIPU
v = ouenku tuedens COVID-19//GOLDEN BRAIN.—2023 /GOLDEN BRAIN. —2023. - T. 1. —-

= = Ne. 8.~ C. 60-72.

Y= 2 13. Alimdjanovich R. J., Yakubovna E. M. MEDICO-SOCIAL ASPECTS OF CHILDHOOD

E 3 DISABILITY //JOURNAL OF BIOMEDICINE AND PRACTICE. —2023. —T. 8. — Ne. 3.

(q0] % 14. Anvarovna Y. N. et al. POLYORGAN INSUFFICIENCY DURING OBTURATION OF

E @ GALLERY IN THE EXPERIMENT //Entomologist's Gazette. — 2022. — T. 73. — Ne. 1.

= 15. Mirkhamzaevna A. M., Yakubovna E. M., Shakhobidinovna V. N. Safety Assessment of Highly

@) Active Antiretroviral Therapy in Patients with HIV Infection /EUROPEAN JOURNAL OF
) INNOVATION IN NONFORMAL EDUCATION. —2022. - T. 2. — Ne. 1. — C. 289-292.

'qj 16. Stanislavovna S. L., Abdusalim N. H. THE ROLE AND PRINCIPLES OF ORGANIZING

c INDEPENDENT WORK OF STUDENTS AS ONE OF THE CRUSHING TASKS OF
6 MODERN EDUCATION //Web of Teachers: Inderscience Research. — 2025. — T. 3. — Ne. 1. —
'-5 C. 422-426.

(D] 17. Abdusalimovich N. H. VIRAL HEPATITIS B, PREVALENCE, DIAGNOSIS, CLINICAL
2 SIGNIFICANCE OF QUANTITATIVE DETERMINATION OF HBsAg AND ITS
Y— CORRELATION WITH GENOTYPES AND VARIANTS //Web of Medicine: Journal of

@] Medicine, Practice and Nursing. — 2024. — T. 2. — Ne. 12. — C. 328-331.

0 18. Kudratovna Y. M., Abdusalimovich N. H., Mikhailovich M. R. CLINICAL AND

é} LABORATORY CHARACTERISTICS OF INFECTIOUS MONONUCLEOSIS IN
g 187 |Page

* '
Q-




o

= Volume 3, Issue 12, December 2025 ISSN (E): 2938-3765
“p% PATIENTS IN THE SAMARKAND REGION //Web of Medicine: Journal of Medicine, Practice
‘:b and Nursing. —2024. — T. 2. — Ne. 12. — C. 332-334.
“~zgise' 19. Nematov H. A., Bakhronov J. J. CYTOMEGALOVIRUS INFECTION //Web of Medicine:
Journal of Medicine, Practice and Nursing. — 2024. — T. 2. — Ne. 12. — C. 335-344.
g’ 20. Yakubovna E. M., Abdusalim N. H., Isomiddinovnha R. L. CLINICAL AND
o — EPIDEMIOLOGICAL CHARACTERISTICS OF BRUCELLIOSIS IN WOMEN OF FERTIL
e AGE //MextyHapoHbIH )XypHAJI TEOPUH HOBEHUIIINX HAYYHBIX UcciaeaoBanuil. — 2024, — T. 2. —
=) Ne. 9. - C. 32-36.
Z
©
-
(O
)
.9
3
@)
0
LM
O =
~ 5
D
—
O
O 9
D v
48]
=
O %
— B
@ =
@
=
O
)
)
-
Q
©
)
Y—
@)
QO
=
8 188 |Page
* y
e A



