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Abstract
Background: Peripheral nervous system development begins in prenatal period and continues after birth 
up to 5 years of age. As a result, Sensory nerve conduction velocity (SNCV) varies during first five years of 
life of children.

Aims and Objectives: The purpose of this study is evaluation of the SNCV of median, ulnar and sural nerve 
during the first five years of life.

Material and Method: SNCV of median, ulnar and sural nerves was measured antidromically in 104 normal 
under-five children. Statistical analysis of the results was done using SPSS 17.0 software.

Results: There was a progressive increase in SNCV of median, ulnar and sural nerves with age. SNCV of 
all three nerves showed significant positive correlation with age factor.

Conclusion: There is significant increase in SNCV of median, ulnar, and sural nerves with age in under-five 
children. Therefore, age-specific reference values of SNCV for the different nerves in children below 5 years 
of age are important to evaluate nerve injury or maturational deficit.
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Introduction
Infancy and early childhood are crucial periods in 

the development of the central nervous system and this 
critical period in humans extends from the third month of 
pregnancy to 2 years of age.1 Myelination of Peripheral 
nerve also occurs around this critical period, beginning 
at 15th week of gestation2  and continuing throughout 
the first 2 to 5 years of life3-4.  Axons also undergo 
progressive maturation during this period, reaching a 
maximum between ages two and five years.5
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The ongoing maturation of peripheral nerves in 
children can be evaluated by measuring conduction 
velocity as it depends on degree of myelination, diameter 
of the nerve fibres and internodal distances. The 
relationship between motor nerve conduction velocity 
and age has been studied by many authors.6-7 However, 
very few studies have been reported on normal sensory 
nerve conduction velocity (SNCV) during first years of 
life when nerves undergo maturation. Hence, we planned 
this study to evaluate the SNCV in normal infants and 
children below the age of 5 years.

Materials and Method
The present prospective cross sectional study was 

conducted in Neurophysiology Laboratory, Department 
of Physiology, Jawaharlal Nehru Medical College, 
Aligarh Muslim University, Aligarh. The approval of 
Institutional Ethical Committee was obtained prior to 
the commencement of study. An informed consent was 

DOI Number: 10.5958/2320-608X.2020.00010.4



50       International Journal of Physiology, January-March 2020, Vol. 8, No. 1    

taken from parents/ guardians of all children before 
conducting the test. Study sample consisted of 104 
healthy children below the age of 5 years born at term, 
attending the Paediatrics outpatient department for 
regular check-ups. Subjects having any neuromuscular 
disorder were excluded from the study.

Sensory nerve conduction velocity test was 
performed on median, ulnar and sural nerves with 
Neuroperfect EMG/NCV/EP System. SNCV was 
measured antidromically by stimulating at a single 
stimulation site. The distance between the recording 
electrode and the stimulation site was measured. SNCV 
was calculated by dividing the distance between the 
stimulating and recording sites by the latency.8

Statistical Analysis
Statistical analysis of the results was done using 

SPSS 17.0 software. One-way ANOVA tests and 
Pearson’s correlation were used to analyse the results. 
A value of p less than 0.05 was considered statistically 
significant.

Results
Sensory nerve conduction velocity (SNCV) of 

median, ulnar, and sural nerve was evaluated in 104 
healthy children below 5 years of age. Statistical analysis 
was done by dividing the children in six age groups.

 Table 1: Age and sex distribution of study subjects

Groups
 Age
(Months)

 Sex

 Male  Female

Group 1  0 - 6 8 5

Group 2 >6 -12 9 7

Group 3 >12 - 24 9 10

Group 4 >24 -36 10 9

Group 5 >36 - 48 11 8

Group 6 >48 - 59 10 8

Table 2: Comparison of mean sensory nerve conduction velocity (SNCV) of median nerve, ulnar nerve 
and sural nerve between the six age groups using one-way ANOVA

Parameters
 Mean ± SD

p-Value
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6

SNCV(m/s)
(Median 
Nerve)

29.33±2.45 37.73±3.16 43.52±2.60 46.57±2.71 48.73±3.15 50.95±1.77 < 0.001*

SNCV(m/s)
(Ulnar Nerve)

29.90±2.29 38.54±3.08 43.74±2.01 47.54±1.91 49.03±2.12 51.28±2.21
< 0.001*

SNCV(m/s)
(Sural Nerve)

29.45±2.97 34.92±2.40 39.54±2.05 45.14±2.43 48.59±3.03 50.78±1.85 < 0.001*

*p<0.05 significance. SD= Standard deviation
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Table 3: Pearson’s correlation analysis of effects of age on sensory nerve conduction velocity (SNCV) 
in the study subjects

Nerve Parameters r- Value p- Value

Median nerve Sensory nerve conduction velocity 0.863 < 0.001

Ulnar nerve Sensory nerve conduction velocity 0.874 < 0.001

Sural nerve Sensory nerve conduction velocity 0.927 < 0.001

Correlation is significant at the 0.05 level

SNCV for median, ulnar and sural nerve for the 
six age groups are shown in table 2. SNCV was found 
to increase progressively from Group1 to Group6 for 
all the three nerves. One-Way ANOVA test was used 
for comparing the mean SNCV of median nerve, ulnar 
nerve and sural nerve between different age groups and 
was found statistically significant (p < 0.05).

Correlation between age and SNCV of median, 
ulnar, and sural nerve is shown in table 3. Analysis of 
correlation between age and SNCV was done using 
Pearson’s correlation. A significant positive correlation 
was found between age and SNCV of median nerve (r- 
value= 0.863), ulnar nerve (r- value= 0.874), and sural 
nerve (r- value= 0.927).

Discussion
Our study assessed the SNCV of median, ulnar, 

and sural nerve in normal children below the age of five 
years. The study subjects were divided into 6 age groups. 
The mean SNCV of all three nerves were found to 
increase progressively with age, highest being in group 
6 comprising children of age group >48-59 months. 
Significant positive correlation was found between age 
and the SNCV for all the three nerves. Similar results 
have been reported by earlier investigators.9-11

SNCV depends on degree of myelination, distances 
between nodes of Ranvier, and diameter of the 
fibres.12 Majority of myelin is assembled during the first 
few years of life. Very rapid myelin synthesis early in 
development has been demonstrated biochemically by 
earlier investigaors.13 Actually Schwann cells begins 
myelination of nerves in fetal life and it is completed 
by 5 years of age.14 Axons also mature simultaneously 
and reach a peak between 2 to 5 years of age.5 There 
exists a direct relationship between the diameter of 

the nerve fibre and the thickness of the myelin sheath. 
Remodelling of the nodes of Ranvier also occurs in the 
first few years of children’s life with internodal distances 
varying linearly with fibre diameter.15 The significant 
increase in SNCV of median, ulnar, and sural nerves with 
age may be explained by varying maturational stages of 
these nerves. Therefore, age-specific reference values 
of SNCV for the different nerves in children below 5 
years of age are important to evaluate nerve injury or 
maturational deficit.

Conclusion
To conclude, SNCV of median, ulnar, and sural 

nerve increase progressively with age in children below 
five years of age. It may be due to the ongoing maturation 
of determinants of conduction velocity of peripheral 
nerves but future studies should also evaluate the SNCV 
in children above five years of age.
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