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Abstract:Background: Diabetic neuropathy is one of the most commonly occurring micro vascular
complications.Glycatedhaemoglobin (HbAlc) has been established as a marker of glycemic control and it also
indicates the risk of developing small vessel complications.Nerve conduction studies are useful in early
evaluation in diabetic peripheral neuropathy. Therefore, this study was undertaken to assess the nerve
conduction study results among known cases of type 1l diabetes mellitus with uncontrolled glycemic (HbA1C
elevated), diabetics with controlled glycemic (HbA1C at normal level) and to compare it with non-diabetic
subjects.

Methods: The study was conducted in 60 male subjects in age group of 30-45 years. Subjects were subdivided
into 3 groups-Group 1: 20 Type Il diabetes mellitus patients with uncontrolled diabetes;Group 2:20 Type Il
diabetes mellitus patients with controlled diabetes; Group 3: 20 non-diabetic healthy subjects. Nerve
conduction velocity, amplitude and latency of right median nerve (motor and sensory component) were recorded
by computerized RMSEMG System.

Results: Median nerve conduction study showed significant increase in mean latency and significant decrease
in amplitude and velocity values in uncontrolled diabetics when compared with both controlled diabetic and
non-diabetic group. No significant difference in mean latency, amplitude and velocity values was observed when
controlled diabetic group was compared with non-diabetic group

Conclusions:Electrophysiological parameters in median nerve conduction (both sensory and motor component)
deteriorate both in uncontrolled and controlled type Il diabetic mellitus patients as compared to non-diabetics
but more significantly in uncontrolled diabetics. Monitoring of HbA1C can be taken as an index for predicting
neuropathic changes in type Il diabetics.
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I.  Introduction

Diabetes mellitus is a metabolic disorder characterized by hyperglycemia with disturbances of
carbohydrate, fat and protein metabolism caused by either lack of insulin secretion or decreased sensitivity of
the tissues to insulin.' Patients with long standing diabetes are at risk for developing various complications.
There are two types of diabetic complications—micro vascular and macro vascular. Micro vascular complications
include nephropathy, retinopathy, neuropathy and diabetic foot? while macro vascular complications include
cerebrovascular, peripheral vascular and cardiovascular diseases. ® Diabetic neuropathy is one of the most
commonly occurring micro vascular complications accounting for 28% of all the complications in
diabetics.*The prevalence of diabetes is predicted to double globally from 171 million in 2000 to 366 million in
2030 with the maximum increase in India.’> The prevalence of diabetic peripheral neuropathy among type 2
diabetics within Indian population has been reported as 33.33 %.° It is known that poor glycemic control is
responsible for micro vascular complications.’Glycatedhaemoglobin (HbAlc) has not only been established as a
marker of glycemic control but it also indicates the risk of developing small vessel complications.® Nerve
conduction studies are most sensitive, specific, non-invasive and repeatable, hence useful in early evaluation in
diabetic peripheral neuropathy. Mostly nerve conduction studies have been accepted as an essential part of
diagnosis for diabetic peripheral neuropathy as it has many benefits. Therefore, this study was undertaken to
assess the nerve conduction study results among known cases of diabetes mellitus with uncontrolled glycemic
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(HbALC elevated), diabetics with controlled glycemic (HbA1C at normal level) and to compare it with non-
diabetic subjects. Thus aim of the study is to study the nerve conduction parameters in diabetes mellitus patients.
1. Material And Methods

The present study was an analytical study.Permission from the institutional ethics committee was taken
before the initiation of the study. Study was carried out in 60 male subjects in the age group of 30-45 years.This
study was undertaken in the Department of Physiology in collaboration with Department of Medicine of a
government medical college and city based tertiary care hospital in a metropolitan city. Patients attending
endocrinology OPD of the hospital were thoroughly interviewed by using a standard proforma.

Male subjects in age group of 30-45 years, with diagnosed type Il diabetic mellitus since 5-10 years
were included in the present study.

Subjects with family history of peripheral nerve disease; history of any known disease causing
neuropathy; subjects consuming alcohol or drugs with potential neurotoxic effects; hypertensive subjects; type |
diabetic mellitus patients; subjects with vitamin B12 deficiency or folate deficiency and smokers were excluded
from the study.

Finally 40 diagnosed Type |l diabetic patients attending endocrinology OPD and 20 healthy age and
BMI matched non diabetics were selected for the present study.

On the basis of Glycated hemoglobin level ° diabetic patients were divided into two groups, while non-
diabetic subjects were included in group 3.

Group Criteria Number of subjects
Group 1 Type Il diabetes mellitus patients with uncontrolled diabetic (HbA1Clc >7.6) 20
Group 2 Type Il diabetes mellitus patients with control diabetic (HbA1C = 5.5 — 6.8). 20
Group 3 Non-diabetic healthy subjects (HbA1C=4.2 - 6.2). 20

The procedure was explained to all the participants and informed consent was obtained from them. Detailed
clinical examination was carried out in all participants and basic parameters (height, weight, blood pressure)
were noted with reference to standard proforma. Three parameters i.e. nerve conduction velocity, amplitude and
latency of right median nerve (motor and sensory component) were recorded by Computerized RMSEMG
System (India), asper standard procedure described by Mishra UK , Kalita J.'° Calculations and results were
interpreted using Graph Pad Prism 5 statistical software.One way Anova test and Bonferroni‘'s Multiple
Comparison Test were applied for statistical analysis.

The values were expressed as mean =SD. p value of < 0.05 was considered to be statistically significant. p value
of < 0.001 was considered to be statistically highly significant.

I11. Results
Table 1: Baseline characteristics of groups.
Groups

Parameters Group 1(GI) | Group2(G2) | Group 3(G3) Anova test

n=20 n=20 n=20 p value

Mean + SD Mean + SD Mean + SD
Age (years) 39.30 £4.19 38.90 + 4.35 38.85 £ 3.30 p>0.05
Body Mass Index (kg/m?) 23.55+1.25 23.28+1.12 2290+1.16 p>0.05
HbALc (%) 8.19+0.83 5.83 +0.59 5.38 £ 0.44 p<0.05

Table 2: Post hoc - Bonferroni's Multiple Comparison Testto show differences in glycaemic status of groups.

. ‘p’ value
Parameters G1Vs G2 G1 Vs G3 G2 Vs G3
HbAlc (%) < 0.001 ** < 0.001** >0.05

Table 3: Comparison of mean values of median (motor) nerve and median (sensory) nerve parameters of groups

by ANOVA test.
Groups
. . Group 1(G1) Group 2(G2) Group 3(G3) lAnova test
Right median nerve Parameters n =20 h =20 h =20 b value
(Mean + SD) (Mean + SD) (Mean + SD)
Latency (ms) 4.43 + 0.93 4.03+0.70 3.66 + 0.65 <0.001**
Median (Motor) nerve IAmplitude (uV) 6.19 + 2.37 8.23 £1.80 9.49 + 1.87 <0.001**
\Velocity(m/s) 47.12 +13.44 52.06 + 10.46 58.45 + 12.99 <0.001**
Latency (ms) 3.69 £ 0.50 3.30 £0.34 3.02+0.34 <0.001**
Median (Sensory) nerve Amplitude (V) 8.25 + 1.50 11.49 + 1.46 15.02 + 2.54 <0.001**
\Velocity (m/s) 43.22 £7.46 47.69 + 6.96 53.19 + 8.50 <0.001**
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Table 4: Post hoc Bonferroni's Multiple Comparison Test to show differences in median (motor) nerve and
median (sensory) nerve conduction parameters in groups

Right median nerve Para-meters ‘p’ value

Median (Motor) nerve G1lVsG2 G1VsG3 G2VsG3
Latency (ms) <0.05* <0.001** >0.05
Amplitude (uV) <0.001** <0.001** >0.05
Velocity (m/s) <0.05* <0.001** >0.05

Median (Sensory) nerve Latency (ms) <0.05* <0.001** >0.05
Amplitude (uV) <0.001** <0.001** >0.05
Velocity (m/s) <0.001** <0.001** >0.05

*p<0.05 = statistically significant, **p<0.001= statistically highly significant, p >0.05 = not significant

IV. Discussion

In the present study the effect of diabetes of duration 5-10 years on nerve conduction parameter values
in 40 diabetic male patients were studied and compared with values of 20 non- diabetic male subjects, in the age
group 30-45 years. There was no difference in mean values of age and body mass index (BMI) in all the
groups.That means all the groups were comparable with respect to these parameters. However HbAlc (%) was
significantly higher in group 1 as compared to group 2 and group 3.(Table 1) In the present study, nerve
conduction parameters (mean latency, amplitude and velocity) of both motor and sensory components of right
median nerve were found to be significantly altered in uncontrolled diabetic group. We observed significant
increase in mean latency, and significant decrease in amplitude and velocity values, in uncontrolled diabetic
groupwhen compared with controlled diabetic group. When uncontrolled diabetic group was compared with
non-diabetic group, we observed highly significant increase in mean latency and highly significant decrease in
amplitude and velocity values in uncontrolled diabetics. However when controlled diabetic group was compared
with non-diabetic group, we observed no significant difference in mean latency, amplitude and velocity values.
Similar results were observed by Abhijeet AA et al.'* and W. Hoffman et al.'? In hyperglycaemia, oxidative
stress leads to endothelial dysfunction and decreased capillary blood flow which in turn leads to endoneurial
hypoxia causing death of nerve cells and so nerve conduction parameters are altered.™® Pathological changes in
peripheral neuropathy due to diabetes mellitus are characterized by segmental demyelination, axonal
degeneration, or a combination of the two.*

Nerve conduction reflects several physiological components of peripheral nerve function including
nerve size, degree of myelination, internodal distance, diameter of axons and nerve temperature. Nerve
conduction velocity reflects integrity of the myelin sheath and indicates transmission time in the large
myelinated nerve fibers.

Amplitude reflects the size and number of nerve fibers, and its measurement is important for the
evaluation of neuropathy. Both latency and conduction velocity depend on an intact, myelinated nerve as
myelin and the saltatory conduction are essential for fast action potential propagation in normal subjects. In
contrast, the amplitude of the waveform depends primarily on number of axons functioning within the
nerve.’*Slowing of conduction velocity or prolongation of latency usually implies demyelinating injury, while
loss of amplitude usually correlates with axonal loss or dysfunction.*’

Thus the present study concludes that electrophysiological parameters in median nerve conduction
(both sensory and motor component) deteriorate both in uncontrolled and controlled type Il diabetic mellitus
patients as compared to non-diabetics but more significantly in uncontrolled diabetics. Monitoring of HbA1C
can be taken as an index for predicting neuropathic changes in type Il diabetics. Early detection and
management of diabetic peripheral neuropathy can improve quality of life among patients.
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