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Introduction 
Out of various complications of diabetes, the neuropathy is most 
common(1). The sensory, motor and autonomic nerves are all included 
in the neuropathic damage. Molecular as well as vascular level 
pathogenetic mechanisms have been implicated in the progression of 
diabetic neuropathy, most common being increased production of 
advanced glycation end products, increased oxidative stress, 
activation of protein kinase C and release of cytokines(2). The sub 
clinical type of diabetic neuropathy can be detected by nerve 
conduction velocity (NCV)(3).  The changes are more commonly 
observed in lower limbs in children(4,5). It also has additional 
advantage of being repeatable(6).
 
This study was planned to see effect of diabetes on nerve conduction in 
peripheral nerves in children having type 1 diabetes mellitus. 

Material and Methods 
This observational study was done in Pediatrics and Physiology 
departments of Guru Gobind Singh Medical College, Faridkot over a 
period of one year. The study was approved by the institutional ethics 
committee of the institute. Informed consent was taken from one of the 
parents of enrolled patients. Confidentiality and privacy of the subjects 
was maintained.

The children who were admitted in Pediatrics unit wards or had come 
on OPD basis to Guru Gobind Singh Medical College and having type 
1 diabetes mellitus for a period of minimum two years were eligible for 
enrolment. Definition by WHO was used for classifying diabetes 
mellitus(7).

The baseline data was obtained from the patient's records and height, 
weight as well as body mass index were noted. Detailed history 
including treatment history was taken from the patient or guardian. 
Details included type of insulin used, duration of diabetes and 
glycemic status of the child. Primary CNS or neuro-muscular disease 
was ruled out by thorough physical and neurological examination. All 
the patients were included irrespective of their glycemic status and 
mode of insulin therapy.

The patients having established peripheral neuropathy, local site 

infection, CNS disease were also excluded as they might alter NCVs 
per se. The children of parents who refused to participate in the study 
were not enrolled.

Age and gender matched euglycemic hospitalised children for illness 
other than diabetes mellitus and having normal HbA1c were taken as 
controls. 

For recording motor nerve conduction study (MNCV), surface 
recording electrodes were placed in belly tendon montage(8). The 
active electrode was placed close to the motor point and reference 
electrode to the tendon respectively. The nerve was stimulated at two 
points along its course with a supramaximal stimulus keeping cathode 
close to active recording electrode. Surface stimulation having a 
square wave pulse of 0.1ms duration and intensity of 30-40mA was 
given. Ground electrode was placed between the stimulating and 
recording electrodes. The response in the form of a biphasic action 
potential with initial negativity was recorded. Filter setting for MNCV 
study was 2 Hz-3kHz and sweep speed was 3 ms/division. The 
parameters recorded were onset latency (ms) at two points of 
stimulation, latency difference (ms) between proximal and distal 
points, amplitude (mV) of compound muscle action potential 
(CMAP), distance (mm) between two points of stimulation and nerve 
conduction velocity (m/s).

The MNCVs were recorded in the research laboratory of Physiology 
department of GGS Medical College, Faridkot using Data Acquisition 
and Analysis System, Neurostim, (NS4) Medicaid Systems, 

TMChandigarh, India . For recording median motor nerve conduction 
study (MNCV) for upper limbs, active recording electrode was placed 
close to motor point of abductor pollicis brevis and reference electrode 
at first metacarpophalangeal joint. A supramaximal stimulus at wrist 
and at elbow (near the volar crease of brachial pulse) was given.For 
recording tibial motor nerve conduction study for lower limbs, active 
recording electrode was placed close to motor point of abductor 
hallucis and reference electrode at first metatarsophalangeal  joint. A 
stimulus was given behind and proximal to medial malleolus and 
second stimulus in the popliteal fossa along flexor crease of knee 
slightly lateral to midline.  
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The data was collected by the investigators and compiled in a pre-
designed validated proforma and was statistically analysed by 

TMapplying student t-test using Microsoft Excel . The p value less than 
0.05 was considered to be statistically significant.

Results
A total of 33 cases were enrolled during this study. Out of these three 
patients were excluded because of non willingness for taking part in 
the study. Equal number of controls was taken. The mean age of the 
children in years was 5.6±0.7 and 5.7±0.7 in cases and controls 
respectively and was similar in both groups. The baseline variables like 
age, gender, weight, height and body mass index (BMI) were not 
statistically significant in the two groups and are given in Table 1. The 
comparison of various parameters of the MNCV (latencies, 
conduction velocity and amplitude) between the cases and controls has 
been shown in Table 2 and 3. 

The mean onset latencies (ms) of responses of nerve stimulation were 
found to be significantly increased in both upper and lower limbs in 
cases. The conduction velocity (m/s) of peripheral nerves in both upper 
and lower limbs was found to be decreased highly significantly in 
cases. The amplitude (mV) of the responses in the form of compound 
muscle action potential (CMAP) on nerve stimulation was also found 
to be decreased in all the limbs among type 1 diabetic children. There 
was no significant difference between the values of the parameters of 
nerve conduction studies (MNCV) on the right and left side of both 
upper and lower limbs among the cases as well as controls.

Discussion
This cross-sectional case-control study was done to assess the effect of 
type 1 diabetes mellitus on the nerve conduction in peripheral nerves in 
children.  Our study has shown that there is significant increase in the 
latencies, decreased amplitude of the responses and decrease in the 
conduction velocity of the peripheral nerves in patients having 
diabetes mellitus. 

Diabetes does affect the peripheral and the central nervous system and 
electrophysiologically it manifests as the increased latency and 
decreased amplitude in various nerve potentials like VEP's and 
BERA(9). 

In the present study, MNCV was found to be decreased in both 
posterior tibial and median nerves similar to the previous 
studies(6,10–14). Marcus et al found a positive correlation between 
duration of diabetes and decrease in motor nerve conduction 
velocity(15). In addition Cenesiz et al found statistically significant 
relationships between the glycemic control values and nerve 
conduction also(16). In our study, amplitude of the responses in the 
form of CMAP was found to be decreased as reported previously in 
other studies (6,11,14).  Coutinho dos santos et al also have similarly 
shown that amplitude of responses of MNCV was decreased in 
diabetic children with or without overt neuropathy(13). In coherence 
to the present study the increase in latencies of the responses was also 
depicted in the previous studies(14,16).

Rania refaat et al  found a significant positive correlation with duration 
of disease and the nerve motor latency(12)  Although the subset of .
population is different from our study with variable duration of the 
disease yet most of the studies have yielded same results. 

The lack of correlation between the glycemic status and effect on the 
therapy on the NCVs, smaller sample size, single point study are few 
limitations of the study. The nutritional status of the child could have 
also been a poor confounding factor.

Early interventions for good glycemic control and rehabilitation 
should be tried in the patients diagnosed to have type 1 diabetes 
mellitus so that the changes could reverse to some extent.
 
Further multi-centeric studies are required with adequate sample size 
along with stratification of various duration of diabetes and glycemic 
control. The NCVs can also be done during follow up phase to 
ascertain the reversibility of the changes acquired during the treatment 
phase. More electrophysiological tests like sensory nerve conduction 
studies, F-wave, repeated nerve stimulation studies can also be done to 
have more insight about the electrophysiological changes in the 
diabetes mellitus.

Conclusion 
The type 1 diabetes mellitus does affect the peripheral neural pathways 
in children as shown by the prolonged latencies and decreased 
conduction velocity and amplitude in the MNCVs. Nerve Conduction 
studies are helpful in the detection of early changes in the conduction 
across the neural pathways in the sub-clinical diseases.
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