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Abstract 
Introduction. The increase in the number of children with oncological diseases requires development of effective methods of 
medical rehabilitation. Purpose: To determine the effectiveness of the use of low-frequency magnetotherapy (LFMT) in children 
with diseases of the nervous system, manifested in the period of remission of oncological diseases (OD) in the complex of 
sanatorium rehabilitation (SRR). Methods: Children with OD at the stage of rehabilitation in a sanatorium underwent a clinical 
examination: medical history, concomitant pathology, complaints, clinical examination, assessment of neurological status; 
instrumental studies: electroencephalography (EEG) - assessment of the bioelectrical activity of the brain; echoencephalography 
(EchoEG) - assessment of CSF dynamics; Doppler ultrasound (USDG) - assessment of cerebral circulation. For 25 children with 
concomitant diseases of the nervous system during the period of OD remission (17 people) and solid tumors (8 people), in addition 
to the general complex of SRR, magnetotherapy was prescribed for the cervical-collar zone according to the following method: 
magnetic induction 20 - 30 mT, exposure 10 - 15 minutes, every other day, for a course of 5 procedures. Results: The use of the 
therapeutic complex TFR with the additional prescription of magnetotherapy can reliably reduce childrenʹs complaints in 
remission of the OD for the impaired activity of the nervous system. According to the USDG indicators, statistically significant 
positive changes in cerebral hemodynamics were established. The results of ultrasound echoEG indicate the improvement of CSF 
dynamics. According to the EEG data, positive changes in the state of brain electrogenesis were established. Conclusion: The 
effectiveness of LFMT in children in the period of remission of oncohematological diseases with concomitant diseases of the 
nervous system has been substantiated. 
Keywords: children, oncological diseases, sanatorium rehabilitation, low-frequency magnetic therapy,  
 

Introduction 
Today, the rate of childhood morbidity with 
malignant neoplasms is steadily increasing  in 
Ukraine and around the world (1, 2, 3). The problem 
is complicated by the fact that modern methods of 
treating the vast majority of malignant neoplasms in 
children have a damaging effect on normal tissues 
and structures of the body, including the central 
nervous system (CNS), which contributes to the 
development of side effects associated with 
dysregulatory pathology (4). Therefore, medical 
rehabilitation should be an obligatory part of modern 
antitumor treatment programs. One of the 
components of medical rehabilitation is 
physiotherapy - the use of various physical factors, 
among which low-frequency magnetic therapy 
(LFMT) should be mentioned. The therapeutic effect 
of magnetotherapy is based on the physiological 
effects of a static or alternating magnetic field: the 
appearance of weak electric currents in living 

tissues, which alter the transmembrane potential of 
cells and the permeability of the cell membrane. The 
nervous, endocrine and cardiovascular systems are 
more susceptible to the influence of a low-frequency 
magnetic field. LFMT normalizes the autonomic 
functions of the body, reduces the increased vascular 
tone and, thus, has a certain hypotensive effect. Due 
to the increase in the oscillatory movements of the 
shaped elements, blood plasma proteins, blood 
circulation is activated in various organs and tissues, 
and trophic and regenerative processes are enhanced. 
Under the influence of LFMT, the formation of 
releasing factors of the hypothalamus and tropic 
hormones of the pituitary gland increases, which 
stimulates the function of the adrenal glands, thyroid 
gland, gonads, and other endocrine glands (5). The 
use of LFMT improves microcirculation, suppresses 
the inflammatory cellular response, increases the 
excitability threshold of pain receptors, reduces 
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muscle hypertonicity, and stimulates reparative 
processes (6). The authors have established the 
effectiveness of the use of LFMT to increase the 
speed of conduction of impulses along the nerve 
fibers, reduce perineural edema, increase the 
excitability of the central nervous system (CNS) (7, 
8, 9). The data on the therapeutic effects of LFMT 
are given: vasodilator, anti-inflammatory, 
angioprotective, trophic, hypocoagulant, 
hypotensive, antispasmodic, etc. (10, 11, 12, 13). 
The above indicates the possibility of studying the 
effectiveness of magnetic therapy in the complex of 
sanatorium-resort rehabilitation (SRR) of children 
with concomitant diseases of the nervous system in 
the period of remission of oncological diseases. 

 Purpose of the work: to study the dynamics of 
clinical and clinical, and instrumental parameters in 
children with concomitant diseases of the nervous 
system in the period of remission of cancer with the 
additional appointment of low-frequency 
magnetotherapy. 

 Materials and methods.  
            The algorithm of examination of sick children at the 

stage of rehabilitation in a sanatorium State 
Institution "Specialized clinical sanatorium named 
after V.P. Chkalov" of the Ministry of Health of 
Ukraine, Odessa, included a general clinical 
examination (medical history, presence of 
concomitant pathology, complaints, clinical 
examination), assessment of neurological status; 
instrumental studies: electroencephalography (EEG) 
- evaluation of the bioelectrical activity of the brain; 
echoencephalography (EchoEG) - assessment of 
cerebrospinal fluid dynamics; Doppler ultrasound  - 
assessment of cerebral circulation (14). The general 
complex of sanatorium-resort rehabilitation (SRR) 
for children with cancer (accompanied by parents) 
included:  
• a gentle motor regime, climatotherapy, dietary 
nutrition; physiotherapy;  
• singlet-oxygen cocktail,  
• children's herbal tea (holosas with ascorbic acid),  
• programs of psychological assistance to sick 
children and their parents. 
Group 1 consisted of 25 children with concomitant 
diseases of the nervous system in the period of 
cancer remission - (17 people) and solid tumors (8 
people) in the period of remission for more than 5 
years, who were additionally prescribed 
magnetotherapy against the background of the 

general SRR complex (they used the ALIMP- 1) on 
the cervical-collar zone according to the following 
method: magnetic induction 20 - 30 mT, exposure 
10 - 15 minutes, every other day, for a course of 5 
procedures. Group 2 consisted of 30 children with 
concomitant diseases of the nervous system in the 
period of cancer remission, received a general 
complex SRR without LFMT. 
Results and its discussion.  
Table 1 illustrates the positive dynamics of all 
complaints in children who received a medical 
complex with the additional use of magnetotherapy. 
These dynamics (weakness, fatigue, dizziness, 
intolerance to transport, and stuffiness) significantly 
exceeded the indicators in children prescribed a 
general complex of treatment. 
According to the USDG indicators, statistically 
significant positive changes in cerebral 
hemodynamics in children of group 1 were 
established, which were accompanied by a decrease 
in the manifestations of cerebral angioedema, 
asymmetry of blood circulation and venous 
dyshemia, an increase in the circulatory reserve, and 
an improvement in the adaptive capabilities of the 
autoregulation apparatus and cerebral circulation 
(Table 2). 
According to the indicators of ultrasound EchoEG of 
children of the 1st group, an improvement in CSF 
dynamics was revealed in the form of a statistically 
significant decrease of intracranial hypertension and 
the frequency of registration of additional echo 
signals (Table 3). It should also be emphasized that 
the hypertensive-CSF syndrome manifestations are 
halved, and the pulsation index decreases threefold. 
In children of the 1st group, when analyzing the 
EEG, positive changes in the state of brain 
electrogenesis were found (Table 4). The state of 
electrogenesis was characterized by the 
normalization of the bioelectrical activity of the 
brain, accompanied by a statistically significant 
improvement in the functional activity of the cortex. 
This emphasizes the regulatory (optimizing) effect 
of LFMT on the functional state of the cerebral 
cortex. No significant changes in local pathology 
were revealed. 
The immediate results of treatment of children in 
groups 1 and 2 are shown in Table 5. More positive 
changes were obtained in patients of group 1, which 
indicates the advantage of using LFMT. 
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The facts established by us are confirmed by other 
researchers, who cite data that using a magnetic field 
leads to a decrease in the side effects of radiation 
and chemotherapy of tumors. This is due to the 
protective effect of magnetic induction up to 30 mT 
from radiation; the influence of a magnetic field on 
the activity of immune reactions in cancer patients 
(15, 16). In clinical work, the effectiveness of the 
use of artificial magnetic fields in the rehabilitation 
of children with malignant tumors has been proven 
(17). This is since that artificial electromagnetic 
fields restore the normal rhythm of the activity of the 
of the central nervous systemʹs regulatory centers, 
which contributes to the restoration of the activity of 
the integral central nervous system and, accordingly, 
the course of the vital processes of the organism. 
Conclusions. 
1. The use of the medical complex SCR with the 
additional purpose of magnetic therapy can 
significantly reduce the childrenʹs  complaint in 
remission with concomitant diseases of the nervous 
system. 
2. Statistically significant positive changes in 
cerebral hemodynamics were found according to the 
indicators of ultrasound. Ultrasound results of 
EchoEG indicate an improvement in cerebrospinal 
fluid dynamics.  According to EEG, positive 
changes in the state of electrogenesis of the brain. 
Thus, it can be considered justified to use low-
frequency magnetic therapy in the sanatorium 
rehabilitation of children in the period of remission 
of cancer with concomitant pathology of the nervous 
system. 
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Table 1. Dynamics of complaints in children of group 1 and Group 2, (M ± m) 

Complaints Group 1 Group 2 
Before treatment After treatment Before treatment After treatment 

Weakness, fatigue 22(88,0±6,5)  6(24,0±8,5)* 26(86,7±6,2) 18(60,0±9,0)*● 
Anxiety 10(40,0±9,8) 2(8,0±5,4)* 12(40,0±8,9) 6(20,0±7,3) 
Mood lability, depression 11(44,0±9,9) 4(16,0±7,3)* 6(20,0±7,3) 4(13,3±6,2) 
Poor appetite 7(28,0±9,0) 3(12,0±6,5) 8(26,7±8,0) 6(20,0±7,3) 
Irritability 15(60,0±9,8) 5(20,0±8,0)* 18(60,0±8,9) 10(33,3±8,6)* 
Sleep disorders 8(32,0±9,3) 1(4,0±3,9)* 10(33,3±8,6) 6(20,0±7,3) 
Attention deficit disorder 15(60,0±9,8) 6(24,0±8,5)* 18(60,0±8,9) 10(33,3±8,6)* 
Headaches 18(72,0±9,0) 8(32,0±9,3)* 21(70,0±8,4) 15(50,0±9,1) 
Dizziness, intolerance of 
transport, shortness of breath 19(76,0±8,5 6(24,0±8,5)* 22(73,3±8,0) 18(60,0±8,9)● 

Feeling of a "lump" in the throat 12(48,0±9,9) 2(8,0±5,4)* 14(46,7±9,1) 8(26,7±8,1) 
Cold and wet palms 7(28,0±9,0) 2(8,0±5,4) 8(26,7±8,1) 6(20,0±7,3) 
Short-term pain in the heart 10(40,0±9,8) 4(16,0±7,3) 12(40,0±8,9) 8(26,7±8,1) 
Tachycardia 5(20,0±8,0) 2(8,0±5,4) 6(20,0±7,3) 6(20,0±7,3) 

Note. * - p <0.05 - the probability of the difference between the indicators before and after treatment; 
 ● - p <0.05 - the probability of the difference between the achieved indicators of the complexes after treatment 
Table 2. Dynamics of indicators of ultrasound of the main vessels of the head and neck in children of group 1 and group 2 

Indicators Group 1 Group 2 
Before treatment After treatment Before treatment After treatment 

Cerebral angiodystonia 17(68,0±9,3)  10(40,0±9,8)* 21(70,0±8,4) 15(50,0±9,1) 
Decreased blood circulation 20(80,0±8,0)  10(40,0±9,8)* 24(80,0±7,3) 20(66,7±8,6) 
Asymmetry of blood circulation 18(72,0±9,0) 10(40,0±9,8)* 22(73,3±8,1) 18(60,0±8,9) 
Decreased adaptive capacity of 
the autoregulation apparatus 15(60,0±9,8) 8(32,0±9,3)* 18(60,0±8,9) 14(46,7±9,1) 

Venous dysgemia, 22(88,0±6,5) 12(48,0±9,9)* 27(90,0±5,5) 20(66,7±8,6)* 
Note. * - p <0,05 - probability of difference between indicators before and after treatment. 
Table 3. Dynamics of ultrasound EchoEG in children of group 1 and Group 2, (M ± m) 

Indicators Group 1 Group 2 
Before treatment After treatment Before treatment After treatment 

Phenomena of intracranial 
hypertension, %  22(88,0±6,5) 10(40,0±9,8)* 27(90,0±5,5) 20(66,7±8,6)*● 

Hypertensive-CSF syndrome, % 10(40,0±9,8)  5(20,0±8,0) 12(40,0±8,9) 10(33,3±8,6) 
Increasing the index of 
pulsations,% 6(24,0±8,5)  2(8,0±5,4) 7(23,3±7,7) 4(13,3±6,2) 

Additional Echoes, % 8(32,0±9,3) 2(8,0±5,4)* 10(33,3±8,6) 10(33,3±8,6)● 
Note. * - p <0.05 - the probability of the difference between the indicators before and after treatment; 

 ● - p <0.05 - the probability of the difference between the achieved indicators of the complexes after treatment 
Table 4. Dynamics of EEG parameters in children of group 1 and Group 2, (M ± m) 

Indicators Group 1 Group 2 
Before treatment After treatment Before treatment After treatment 

Changes in electrogenesis, %  15(60,0±9,8) 8(32,0±9,3)* 18(60,0±8,9) 16(53,3±9,1) 
Changes in functional activity, % 15(60,0±9,8)  7(28,0±9,0)* 18(60,0±8,9) 14(46,7±9,1)● 

Note. * - p <0.05 - the probability of the difference between the indicators before and after treatment; 
 ● - p <0.05 - the probability of the difference between the achieved indicators of the complexes after treatment 
Table 5. Immediate results of treatment of children in groups 1 and 2, abs. number of patients, (G ± mg)% 

Treatment results Group 1 Group 2 
Neurological syndrome Neurological syndrome 

vegetative-
vascular, 

n= 8 

astheno-
neurotic  
n= 10 

Cerebro-
vascular 

n= 7 

vegetative-
vascular, 

n= 10 

astheno-
neurotic  
 n= 12 

Cerebro-
vascular 

n= 8 
Improvements 3 (37,5±17,1) 5 (50,0±15,8) 2 (28,6±17,1) 2 (20,0±12,6) 2 (16,7±10,8) _ 
Slight improvement 4 (50,0±17,7) 4 (40,0±15,5) 4 (57,1±18,7) 2 (20,0±12,6) 2 (16,7±10,8) 6 (75,0±15,3) 
Unchanged 1 (12,5±11,7) 1 (10,0±9,5) 1 (14,3±13,2) 4 (40,0±15,6) 5 (41,6±14,2) 2 (25,0±15,3) 
Deterioration _ _ _ 2 (20,0±12,6) 3 (25,0±12,5) _ 

 


