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Abstract
Background: Nerve conduction studies (NCS) are the most objective measure of nerve function, and their
use is recommended in the clinical and epidemiological evaluation of diabetic polyneuropathy. Objective:
This study was conducted to describe the pattern of electrophysiological abnormality in long-standing type-2
Diabetes Mellitus patients. Methodology: This cross-sectional study was conducted in the Department of
Neurophysiology at the National Institute of Neurosciences & Hospital, Dhaka, Bangladesh from July 2017
to June 2019. Among the one hundred and eight consecutive patients of type 2 diabetes with a duration of
more than 10 years attending the Neurophysiology laboratory, patients were selected for the study based on
the inclusion and exclusion criteria. NCS study of the right upper limb (median and ulnar nerves) and left
lower limbs (tibial, peroneal, and sural nerves) were done. NCS of other nerves were also done when
indicated. Result: A total number of 92 patients were recruited for this study. NCS was abnormal in 56
(60.9%) patients. 43.5% (n=40) patients were male and 56.5% (n=52) patient were female. Among the 56
(60.9%) patients with abnormal NCS, most [35 (38%)] had mixed types (both sensory and motor) of
neuropathy. In 28 (30.4%) patients, both demyelination and axonal involvement were present. The median
nerve (46.7%) was the commonest nerve to be involved followed by the Sural nerve. In patients with
elevated HbA1C, the axonal loss was more pronounced in the lower limbs’ nerves. Polyneuropathy (28.26%)
was more than mononeuropathy (21.74%). Conclusion: Most of the patients of type 2 long-standing DM
developed a mixed type of polyneuropathy and elevated HbA1C was significantly associated with the axonal
involvement predominantly in lower limbs’ nerves. [Journal of National Institute of Neurosciences
Bangladesh, January 2021;7(1): 10-13]
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Introduction
Diabetes mellitus (DM) is considered as a group of
disorders of heterogeneous etiology, characterized by

chronic hyperglycemia and other metabolic
abnormalities caused by defects in insulin secretion,
insulin action, or both1. The longer the duration of
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diabetes, the higher is the risk of microvascular like
retinopathy, nephropathy, and neuropathy, and
macrovascular
complications
(arteriosclerosis)2.
Neuropathy is one of the earliest and most common
chronic complications of diabetes. Among all the
diabetic
neuropathies
diabetic
sensorimotor
polyneuropathy (DSPN) is the commonest type affecting
approximately 30.0% in hospitalized diabetes patients
and 20.0% in community-based patients3.
Nerve conduction studies (NCS) are the most objective
measure of nerve function, and their use is recommended
in the clinical and epidemiological evaluation of diabetic
polyneuropathy (DPN)4. In clinical practice, however,
NCS should not be considered a substitute for careful
clinical examination. In the case of length-dependent
diabetic neuropathy (LDDP), as in all small-fiber
polyneuropathies, the main drawback of NCS is that
small myelinated and unmyelinated nerve fibers, which
are affected early in the disease course of diabetic
neuropathy, do not contribute to the sensory action
potential detected by routine NCS. The sensory action
potential is altered only after the involvement of larger
myelinated fibers, which is often a late event in patients
with diabetes. Electrophysiological data must, therefore,
always be evaluated in a clinical context5. This study was
conducted to describe the pattern of electrophysiological
abnormality in long-standing type-2 Diabetes Mellitus
patients.
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significance.
Results
The study included 92 diabetic patients with a duration
longer than 10 years. Among those, NCS was found to
be abnormal in 56 (60.9%) patients. The baseline
characteristics of patients with normal and abnormal
NCS were compared. Among the studied population,
43.5% (n=40) patients were male and 56.5% (n=52)
patient were female. The mean age of the patients in
both groups was almost equal (55.64 vs 56.52). No
statistical significance was found between the two
groups except the duration of diabetes which correlated
significantly with abnormal NCS findings (p<0.05)
(Table 1).
Among the 56 (60.9%) patients with abnormal NCS, 35
(38%) had mixed type (both sensory and motor) of
Table 1: Baseline Characteristics of Studied Population
(n=92)
Patient with Patient with P value
Normal NCS Abnormal NCS
Parameters
Parameters
(n=36)
(n=56)
56.52±9.86
Mean Age (year) 55.64±8.28
0.656
Mean age of onset
39.71±9.45
of diabetes (year) 41.72±11.05
0.35
Duration of
13.69±6.26
16.70±7.03
diabetes(year)
0.04
Gender
22(23.9%)
18(19.6%)
Male
0.408
31(33.7%)
21(22.8%)
Female
Habitat
Habitat
Rural
6(6.5%)
4 (4.3%)
0.575
Urban
47(51.1%)
35 (39%)
Education
Education
Primary
11(12%)
10(10.9%)
0.75
Secondary
18 (19.6%)
9 (9.8%)
Higher secondary 8 (8.7%)
5 (5.4%)
Graduate
11 (12%)
11 (12%)
Postgraduate
5 (5.4%)
4 (4.3%)
Monthly Income
4(4.3%)
2 (2.2%)
0.66
<10000
7 (7.6%)
14 (15.2%)
10000-19999
11(12%)
14(15.2%)
20000-29999
30000-39999
5(5.4%)
7(7.6%)
40000-49999
5(5.4%)
9 (9.8%)
≥50000
4(4.3%)
10 (10.9%)
Family of Diabetes
Yes
24(26.1%)
41(44.6%)
0.32
No
12(13%)
15(16.3%)
Variables

Methodology
This cross-sectional study was conducted in the
Department of Neurophysiology at the National
Institute of Neurosciences and Hospital, Dhaka,
Bangladesh. One hundred and eight consecutive
patients of type 2 diabetes with a duration of more than
10 years attending the Neurophysiology lab of the
Hospital from July 2017 to June 2019 were selected for
the study after obtaining their consent. Patients
suffering from other comorbidities like hypothyroidism,
vasculitis, nutritional deficiency, chronic inflammatory
demyelinating polyneuropathy, malignancy, and
chemotherapy were excluded from the study. Their
demographic profiles were noted and HbA1C level was
measured. Ninety-two (92) patients were finally
selected for the study, based on the inclusion and
exclusion criteria. NCS study of the right upper limb
(median and ulnar nerves) and left lower limbs like
tibial, peroneal, and sural nerves were done using the
Neuropath S1 machine by Nihon Kohden. Latency,
amplitude, and nerve conduction velocity were
assessed. P values < 0.05 were taken as the level of
11
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neuropathy, 15 (16.3%) had only sensory neuropathy
and 6 (6.5%) had only motor neuropathy. Neuropathy
was of mixed type (both demyelinating and axonal) in
28 (30.4%), only demyelinating type in 22(23.9%), and
only axonal in 6 (6.5%) patients. The median nerve
(46.7%) was the commonest nerve to be involved
followed by sural (32.6%) and peroneal (22.8%) nerves
(Table 2).

Based on the level of HbA1C, patients were grouped
into DM with elevated (HbA1c>7%) and DM with
normal HbA1C (HbA1c <7%) to search for the effects
of chronic hyperglycemia on different nerves. 62
(67.39%) patients had elevated HbA1c. The parameters
of NCS which turned out significant in comparison of
the two groups were prolonged sensory latency in
median nerves, reduced conduction velocity in tibial
nerve, prolonged distal motor latency with reduced
CMAP amplitude in the common peroneal nerve,
prolonged SNAP latency with reduced amplitude in the
sural nerve. Actually, in some, there was evidence of
demyelination, in some axonal loss, and in some both
although no specific pattern was seen (Table 3).
Among the patients with abnormal NCS (60.9%), the
majority (28.26%) had polyneuropathy (PN), 21.74%
had carpal tunnel syndrome (CTS), 7.61% cases had
both PN and CTS (Figure I).

Table 2: Pattern of Nerve Involvement in Nerve
Conduction Study
Variables
Frequency
NCS Findings
Normal
36
Abnormal
56
Fibers Involved
Motor
6
Sensory
15
Mixed
35
Pathology of Nerve Involvement
Demyelinating
22
Axonal
6
Mixed
28
Nerves Involved
Median
43
Ulnar
20
Tibial
15
Peroneal
21
Sural
30

Percent
39.1
60.9
6.5
16.3
38
23.9
6.5
30.4
46.7
21.7
16.3
22.8
32.6

Table 3: Comparison of Nerve Conduction Parameters of
the Studied Population with Normal and Elevated HbA1C
Level
Variables
DM with elevated DM with normal P
HbA1C (n=62) HbA1C (n=30) value
Median Nerve
DL(ms)
0.27
4.26±1.36
3.94±1.16
CMAP amplitude(mV) 10.08±2.76
11.06±3.13 0.134
CV(m/s)
55.30±6.18
54.39±11.29 0.61
SNAP latency(ms)
0.05
3.52±2.23
2.69±0.95
SNAP amplitude(μV) 23.24±13.43
28.93±5.51 0.74
Ulnar Nerve
DL(ms)
2.60±0.40
0.43
2.52±0.54
CMAP amplitude(mV) 8.76±1.96
0.58
9.01±2.34
CV(m/s)
57.0±7.38
58.81±6.23 0.25
SNAP latency(ms)
2.13±0.66
0.39
2.24±0.41
SNAP amplitude(μV) 25.08±12.86
26.92±10.47 0.49
Tibial Nerve
DL(ms)
3.92±0.75
0.12
3.66±0.81
CMAP amplitude(mV) 8.89±4.32
10.29±4.34 0.14
CV(m/s)
40.53±11.82
46.39±6.05 0.012
Peroneal Nerve
DL(ms)
4.23±2.09
3.29±1.06 0.023
CMAP amplitude(mV) 3.26±2.12
4.63±3.09 0.015
CV(m/s)
39.76±11.19
41.71±15.41 0.49
Sural Nerve
SNAP latency(ms)
0.01
2.43±1.78
1.89±0.78
SNAP amplitude(μV) 8.68±8.11
13.06±7.34 0.014

Figure I: Electrophysiological Diagnosis of Studied
Population

Discussion
This study revealed that the nerve abnormalities were
more common in those with a longer duration of
diabetes i.e. the longer the duration of diabetes the
higher is the chance of the nerves being affected.
Khawaja N et al6 described that diabetes duration was
the strongest predictor for DPN; compared to patients
with T2DM for less than 5 years, those with diabetes
duration for 5–11 years (OR = 5.25) and ≥ 12 years
(OR = 16.98) were more likely to have DPN (p <
0.001). In another study, a lower prevalence of
polyneuropathy was found in patients with a duration
of DM less than 5 years and highest in those with a
duration of DM more than 15 years7. The association
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between the duration of diabetes mellitus and
neuropathy was also evident in a research study on the
epidemiology of diabetic complications8. The presence
of diabetic neuropathy was significantly associated
with higher HbA1c levels and the long duration of
diabetes9. A long duration of diabetes and poor
glycemic control is associated with increased
production of glycosylation end products, metabolic
derangements, endothelial injury, and oxidative
products10-11.
The study also revealed that among the 56 (60.9%)
patients with abnormal NCS, most [35 (38%)] had
mixed type of neuropathy (both sensory and motor), 15
(16.3%) had only sensory neuropathy and 6(6.5%)
cases had only motor neuropathy. Mohan et al12 in their
study from Punjab found a similar result,
sensory-motor polyneuropathy being the most common
type followed by pure sensory and pure motor
neuropathy. A study in children of type 1 DM patients
found sensorimotor neuropathy as the most prevalent
type followed by motor and the least was sensory
neuropathy13.
In most of the cases, both myelin and axons were
involved which is a mixed pattern of neuropathy
followed by only demyelinating in 22(23.9%)] patients
and only axonal in 6(6.5%) patients. Similar findings
were found in other studies14. The most common nerve
affected was the median nerve followed by the sural
nerve.
The parameters of NCS which turned out significant in
comparison of the two groups are- prolonged sensory
latency in the median nerves, reduced conduction
velocity in the tibial nerve, prolonged distal motor
latency with reduced CMAP amplitude in the common
peroneal nerve, prolonged SNAP latency with reduced
amplitude in the sural nerve. Most of the lower limb
nerves showed axonal involvement with some showing
mixed pattern while the upper limb nerves
predominantly showed demyelinating changes. A
similar electrophysiological pattern of involvement of
the nerves was also reported in a previous study15.
Among the patients with abnormal NCS (69.1%), the
majority (28.26%) had polyneuropathy (PN), 21.74%
cases had carpal tunnel syndrome (CTS), 7.61% had
both PN and CTS.
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demyelination as well as axonal involvement. The
median nerve is the most common to be involved
followed by sural nerves. In the lower limbs, the axonal
loss was more pronounced. Most had polyneuropathy,
few mononeuropathies, and in many both.
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Conclusion
The higher the duration of diabetes the more is the
chance of the nerves being affected. In most patients,
both sensory and motor fibers are involved. There is
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