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Abstract 

The purpose of the study. Comparison of electrophysiological (SEP) indicators in young 

children with muscular hypotonia syndrome and development of SEP criteria for topical 

diagnosis. 

In the period 2022-2023, 105 children with muscular hypotonia syndrome (SMH) of early age 

(0-3 years) were examined. All patients were divided into 4 groups according to clinical and 

anamnestic, ultrasound, Doppler and electrophysiological parameters. In the course of this 

scientific study, new SEP criteria were identified, indicating suprasegmental and segmental 

changes in the clinical SEP diagnosis of muscular hypotonia syndrome in young children. 

Each group was tested for short-latency somatosensory evoked potential by stimulation of the 

median nerve. 

Our investigations revealed that the use of SEP recording methods allows for a realistic 

assessment of the excitability and conduction function of the structures of the brain and spinal 

cord. In our patients with central muscle hypotonia, the latency period of N20 and P25 peaks 

and the increase of N9-N20, N13-N20 intervals were observed. In patients with peripheral 

genesis of muscle hypotonia, it was found that the latent period of the N13 peak was prolonged, 

and the N9-N13 and N13-N20 intervals were increased. Lengthening of the latent period of 

N13, N20, P25 peak components, increase of N9-N13, N13-N20 interval was observed in both 

central and peripheral lesions. This indicates a violation of conduction from the dorsal medial 

lemniscal column of the somatosensory pathway to the somatosensory cortex. 

This study shows that these methods allow the assessment of the entire nervous system, from 

the peripheral nerve to the cerebral cortex, and therefore this examination may be useful in 

determining whether children with muscle hypotonia are of central or peripheral origin. 
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Determining the underlying cause of muscle hypotonia remains difficult despite advances in 

diagnostic laboratories and imaging techniques. Clinical assessment strategies and 

standardized developmental tests can help distinguish between hypotonia resulting from 

primary involvement of upper motoneurons and lower motoneuron hypotonia. This is 

especially important in young children. 

Modern neurophysiology studies show that the SEP detects afferent waves from the dorsal 

column of the spinal cord to the cerebral cortex through the brain stem and spinothalamic 

pathway in response to stimulation. because of this, the SEP method is considered to be one of 

the most adequate methods for determining the damage center of the brain and spinal cord. 

Research objective. Comparison of electrophysiological (SEP) indicators in early childhood  

with muscle hypotonia syndrome as well as the development of SEP criteria that help in topic 

diagnosis. 

 

Research methods 

 In the period 2022-2023, 110 children with muscle hypotonia syndrome (MGS) of early age 

(0-3 years) were examined at the 1st children's Clinical Hospital of Tashkent City.   Of this, 

boys made up 57 (54.2%) and girls made up 48 (45.7%).  

All patients were divided into 4 groups according to clinical anamnestic, ultrasonic, 

dopplerographic and electrophysiological indicators. 

Children with MHS of the central type (Group 1) were 31 (29.5%), children with MHS of the 

peripheral type (Group 2) were 24 (22.8%), mixed-i.e. children with MHS of the Central and 

peripheral types (group 3) were 46 (43.8%) and children with MHS were of the genealogical 

type (Group 4) were 4 (3.8%). A control group of 20 healthy children was also formed to 

compare the indicators obtained. Clinical-anamnestic, ultrasonic, dopplerographic and 

electrophysiological indicators in all groups of children were studied on the basis of statistical 

comparison. 

The SEP examination was used to record the precise response of the somatosensory pathway 

from the periphery to the cortex in relation to somatosensory stimulation. It was manifested 

with different changes in different branches of SEP in head and spinal cord injuries. Peripheral 

nerves were usually stimulated through the skin, and electrodes were placed on the skin over 

the selected nerve. Clearer and more reliable responses were obtained by stimulation of the 

median nerve.SEP testing was carried out on a 4-channel electromiography  from "DEYMED". 

 

The results of a study 

The results of the electromyographic examination are presented in Table 1. Short-latensy 

somatosensory evoked potential examination was conducted in the investigated groups by 
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stimulation of the median nerve. Latency of peak components N9, N11, N13, N20, P25 and 

interpeak latency of N9-N13, N13-N20 and N9-N20 in SEP examination routinely recorded 

by stimulation of N.medianus in each group was determined. The results of the analysis 

showed that when a short latency somatosensory evoked potential test was performed by 

stimulating n. medianus in the investigated groups, the latency of the N 9 peak in group 1 was 

8.6 ±1.5ms, the latency of the N 13 peak latency was 12.8 ±1, 5ms, the latent period of the N 

20 peak latency was 25.5 ±1.7 ms, the latency of the P25 peak latency was 29.2 ±0.9 ms, the 

inter-peak interval of N9- N13, N9- N20, N13-N20 was 4,2 мs,  16,9мs,  12,7мs 

respectively.This indicator indicates the low response of the somatosensory cortex to external 

influences, that is, damage to the central nervous system. In group 2, unlike group 1, the 

following results were determined: the latency period of the N9 peak latency was 9.6±0.5ms, 

the latency period of the N13 peak was 17.1±1.6ms, and the latency of the N20 peak was 

18.9±0.7ms. , the latent period of the P25 peak latency is 22.2 ±0.9, the N9-N13 interval is 7.5; 

N9-N20 interval 9.3; The N13-N20 interval was 1.8 ms. A prolongation of the latency of the 

N13 peak from the Cv6 network, indicative of changes in the spinal cord, was indicative injury 

of spinal cord . In group 3, in all patients, the latent period of peak components N9, N13, P25 

significantly (16.1±0.4; 26.1±1.7; 30.2±0.9) lengthened in the corresponding treatment, N9-

N13,N9 -N20, an increase in the N13-N20 interval (6.5; 16.5; 10) was observed (p<0.001). 

This indicates a violation of conduction from the posterior medial lemniscal column of the 

somatosensory pathway to the somatosensory cortex.In group 4 , the latency of the N9 

component is 8.2±1.5 ms, the latency of the N13 peak is 15.1±1.4ms, the latent period of the 

N20 peak is 25.9±0.7ms, the latency of the P25 peak is 29±1, was 2 ms, N9-N13, N9-N20, 

N13-N20 interpeak interval showed 6.9 ms, 17.7 ms, 10.8 ms, respectively (p<0.001). These 

results, similar to the results of group 1, prove a combined injury of the brain and spinal cord. 

The average latency period of SEP peaks in control group children was observed as follows: 

N9 peak latency 9.6 ± 0.5 ms, N13 peak latency 13.1 ± 0.4 ms, cortical peak latency 18.9 ± 

0.7 ms (N20) and was 22.2 ±0.9 ms (P25) (Table 1). Table 1. 

 

Table 1. Averages of the latency peaks in somatosensory evoked potential investigation 

obtained by stimulation of N. Medianus 
Group Latency period (ms) 

N9 N13 N20 P25 N13-N20 N9-N13 

Group 1 8,6  0,29 12,64  0,21 25,77 0,15 28,7 0,4 12,13± 0,4 4,04± 0,8 

Group 2 8,7  0,17 16,48  0,2 19,11 0,27 25,07 0,4 2,63±0,8 7,78±0,2 

Group 3 8,7  0,2 16,3  0,12 25,07 0,25 28,65 0,34 8,77±0,1 7,6±0,3 

Group 4 7,8±0,5   13,65 0,2 24,13 0,27 28,38 0,2 10,48±0,13 5,85±0,27 

Control group   8 0,23   12,1  0,4 19,1 0,24 24,2 0,6 7±0,2 4,1±0,3 
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Our investigations revealed that the use of SEP recording methods allows for a realistic 

assessment of the excitability and conduction function of the structures of the head and spinal 

cord. According to electrophysiological studies, the processes of generation of bioelectric 

activity in muscles and nerve conductors are characterized by a balanced interaction of rising 

and falling impulse currents at the segmental level, stability of formation and symmetrical 

distribution in bilateral biological structures. The obtained information allows discussing the 

principle of functional unity in the activity of central and peripheral mechanisms of the 

nervous-muscular system at a new neurophysiological level, which provides greater 

convenience. 

In conclusion, it can be said that the early diagnosis of hypotonia in children of an early age, 

the identification of hereditary diseases accompanied by hypotonia, comparative reassurance 

that hypotonia is central or peripheral Genesis and the choice of treatment tactics can help 

practical doctors, as well as the selection of corrective measures aimed at eliminating changes, 

as well as improving the effectiveness of treatment. 
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