
52 IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Volume : 5 | Issue : 10 | October  2016 • ISSN No 2277 - 8179 �| IF : 3.508 | IC Value : 69.48 Original Research Paper

Medical Science

Dr. Pradeep T.V Asst.Professor ,Department of Medicine, JJM Medical College, Davangere, 
Karnataka, India

* Dr Steffy Kuriakose PG Resident,Department of Medicine, JJM Medical College, Davangere, Karnataka, 
India * *Corresponding Author

Sensorimotor Neuropathy in Type 
2 Diabetes Mellitus -A Clinical and 

Electrophysiological Correlation

KEYWORDS : diabetes ,Duration , 
neuropathy , nerve conduction study

ABSTRACT Background : Diabetic neuropathy(DN)is the most common and troublesome complication of D.M  leading 
to great mortality and morbidity.Both micro and macro vascular predominate mainly due to delayed diagnosis . 

Hence this study was done for early evaluation of neuropathy with nerve conduction studies.
Objectives : 1)To study the clinical and electrophysiological pattern of peripheral neuropathy inType 2 diabetes 
2)To determine association of diabetic neuropathy with duration of diabetes.
Methods and materials: Cross sectional study done randomly involving 40 cases of Type 2 DM patients with or without symptoms 
of sensorimotor neuropathy. NCS was done  using a EMG EP MARK 2 machine from RECORDER & MEDICARE SYSTEMS. Chi 
square test is the statistical method used in our study.
Results: Out of the 40 patients, 29 were male(72.5%)and 11 were females(27.5%)20 (50%)cases presented with the symptoms of di-
abetes.13 cases with  both diabetes and neuropathy (32.5%) and 7 cases  with  neuropathy(17.5%).The symptoms include tingling 
and numbness(100%),burning sensation(25%),weakness in any limbs (15%),cramps in calves/foot, pain in any limbs(20%)and allo-
dynia(5%).Vibration sense  lost in 17.5%,ankle jerk  in 12.5% .20 patients(50.0%)were found to be Symptomatic of neuropathy while 20 
patients (50%) were  asymptomatic.Major clinical type  was distal symmetric sensory neuropathy(85%).The type of nerve damage ob-
served  was axonal degeneration(60%)found  in symptomatics,while demyelinating type in(40%)More patients were seen in the duration 
of diabetes for 3-6 years.70% of patients with abnormal reports were on treatment with OHA’s.Majority of the symptomatics (70.0%) 
were found to be in the OHA`s group. However 2 (10.0%) of the symptomatics were found to be first time detected diabetics who were 
not on any treatment.
Conclusion : Distal peripheral neuropathy presents  before the onset of symptoms as demonstrated by NCS in asymptomatic diabetics. 
Patients with long standing diabetes and OHA’s have higher incidenceof nerve conduction abnormalities.Axonal demyelination was the 
commonest nerve conduction abnormality which is a length dependent neuropathy can be diagnosed clinically by a monofilament test in 
resource limited settings.

INTRODUCTION
Diabetes Mellitus (D.M.) is the third most common cause for 
morbidity and mortality, following cardiovascular diseases 
and malignancies. According to recent WHO estimates, pres-
ently India has 32 million diabetic subjects, and this is pro-
jected to increase to 100 million, i.e., a rise by 25% by the 
year 2035.1hence India will contribute to more than one fifth 
(20%) of the total diabetic population in the world.1,2Vascular 
complications both micro and macro vascular predominate 
the features of Indian diabetics mainly due to delayed di-
agnosis.Diabetic neuropathy (DN) is the most common and 
troublesome complication of D.M. leading to great mortality 
and morbidity.3It covers a wide range of abnormalities in-
volving both peripheral and autonomic nerve functions.3

Hence this study was done for early evaluation of neuropa-
thy with nerve conduction studies.

METHODS
Materials
Source of data : Patients of type 2 diabetes mellitus studied 
over a period of 1 year 2009-2010 .
Sample Size: 40 cases
 
Study design : One year cross section study
 
Inclusion Criteria: All patients of type 2 diabetes mellitus 
with or without symptoms of diabetic sensorimotor neu-
ropathy. 
 
Exclusion Criteria:
•	 Patients with type 1 diabetes mellitus. 
•	 Patients below 15 years or above 70 years of age. 
•	 Patients with established complications of neuropathy 

like diabetic foot etc. 

•	 Patients with other causes of sensorimotor neuropathy 
1.	 Drugs 
2.	 Alcoholism 
3.	 TB 
4.	 HIV 
5.	 Uremia
6.	 Hypothyroidism 
7.	 Leprosy 
8.	 Vasculitis
9.	 Spine abnormalities 
10.	 Vit. B12 deficiency
 
Electrophysiology
A complete NCS was done for those patients, using a EMG 
EP MARK 2 machine from RECORDER & MEDICARE 
SYSTEMS, using the standard protocols and settings.

Statistical method
Chi square test is the statistical method used in our study.

OBJECTIVES
1.	 To study the clinical and electrophysiological pattern of 

peripheral neuropathy in patients with type 2 diabetes 
with particular reference to sensorimotor varieties. 

2.	 To determine if an association exists between the dia-
betic neuropathy with duration of diabetes.

 
RESULTS
Total 40 patients of type 2 DM were included in the 
study.(Table No .1)
Table No .1: Distribution of patients according to sex
Sex No. of Cases Percentage ( %)
Male 29 72.5
Female 11 27.5
Total 40 100
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Out of the 40 patients, 29 were male (72.5%) and 11 were 
females(27.5%) with the ratio of M:F ~ 3:1(Table No. 2)

Table No. 2 : Distribution of patients according to age

Age (Yrs) No. of Cases Percentage (%)

31-40 8 20.0

41-50 9 22.5

51-60 15 37.5

61-70 8 20.0

Total 40 100

In this study, the minimum age was  34 years and maxi-
mum age observed was 68 years and the mean age was 
51.9±10.2 years. Maximum number of cases (37.5%) ob-
served were in the age group 51-60 years.

In this study it was observed that maximum of patients 
were in OHA’s alone 23(5 7.5%), 13 (32.5%) were both on 
insulin and OHA’s, 3 (7.5 %) were first time detected dia-
betics. Only 1(2.5%) was on insulin therapy alone.

Out of the 40 patients studied, 20 (50%)cases presented 
with the symptoms of diabetes only ; 13 cases present-
ed with the symptoms of both diabetes and neuropathy 
(32.5%) and 7 cases presented with the symptoms of neu-
ropathy only(17.5%).

The symptoms of diabetes noticed were polyuria (54.54%), 
polydypsia (36.36%), fatigue (18.18%), polyphagia (12.12%) 
and weight loss (9.09%).

The symptoms of neuropathy noticed were tingling and 
numbness (100%), burning sensation (25%),weakness in any 
limbs (15%),cramps in calves/foot and pain in any limbs 
(20% each) and allodynia (5%).

Among the physical signs, vibration sense was found to be 
lost in 17.5% of patients, ankle jerk lost in 12.5% of patients 
and power was normal elicited in all ( 100%) patients.

Out of the 40 patients studied, 20 patients (50.0%) were 
found to be Symptomatic of neuropathy while 20 patients 
(50%) were found to be asymptomatic. Out of the sympto-
matic group (n=2 0), major clinical type found was distal 
symmetric al sensory neuropathy (85%).(Table No. 3)

Table No. 3: Clinical presentation of neuropathy in rela-
tion to NCS report
Clinical Normal NCS Abnormal NCS Total
presentation (n=1 0) (n=3 0)

Asymptomatics 8 (40.0%) 12(60. 0%) 20
(n= 20)

Symptomatics 2 (10.0%) 18 (90.0%) 20
(n= 20)

(p=0.067 9)
Association found between the clinical presentation and 
NCS report was not statistically significant.

Of the 40 patients studied, the type of nerve damage ob-
served the most common was axonal degeneration (60%) 
found mostly in symptomatics, while demyelinating type 
of damage was seen in (40%) of patients.The most common 
type of neuropathy observed was axonal sensorimotor type 

(40%).Also 2 patients (10.0%) who were symptomatic were 
found to have a normal NCS report.

A strong association is found between the clinical presenta-
tion of neuropathy and duration of diabetes. More number 
of patients were seen in the duration of 3-6 years. The min-
imum duration of diabetes observed was 10 days and the 
maximum was observed to be of 6 years with a mean 3.57 
±1.66 months.(Table No:4)

Table no 4:. NCS report in relation to duration of diabetes

Duration of diabetes Normal NCS 
(n=10) Abnormal NCS (n=30)

(years)

< 1 2 1
1-3 7 11
3-6 1 18
(p=0.00137)

A strong association is found between the NCS report and 
the duration of diabetes.There is an association between 
the clinical presentation of neuropathy and the blood sugar 
levels. The majority of symptomatics were in the range of 
251- 300mg/dl. Theminimum value of blood sugar observed 
in this study was 200 mg/dl and the maximum value ob-
served was 400mg/dl with a mean 267 ± 56.77 mg/dl.

There is found to be a strong association between the NCS 
reports and the blood sugar evels.

The association between the clinical presentation of neu-
ropathy and the treatment history was not statistically sig-
nificant. Majority of the symptomatics (70.0%) were found 
to be in the OHA`s group. However 2 (10.0%) of the symp-
tomatics were found to be first time detected diabetics who 
were not on any treatment.

There is a strong association between the NCS reports and 
the treatment history. All the first time detected diabetics 
had an abnormal NCS report.

DISCUSSION
This study was conducted to know the electrophysiological 
and clinical profile of diabetic peripheral neuropathy. An-
other aim was to determine whether any association exist-
ed between the duration and severity of neuropathy to the 
electrophysiological profile.

Out of the 40 patients studied maximum number of cases 
(37.5%) observed were in the age group 51- 60 yrs. the min-
imum age was 34 yrs and the maximum age observed was 
68 yrs and the mean 51.9±10.2 yrs. Out of the 40 patients, 
29 were male (72.5%) and 11 were females (27.5%) with the 
ratio of M:F ~ 3:1

First time detected diabetics or DN as the presentation of 
diabetes
In our study, 2(5%) patients were found to be first time de-
tected diabetics and they presented with symptoms of neu-
ropathy as their presentation of diabetes.Marchal de calvi 
et al and Leyden E et al had observed incidence of neuro-
pathic symptoms  in 7.5% and 8.5% respectively in their 
study.

Clinical profile
In our study, 20 patients had symptoms of diabetes only 
(50%), 7 patients had symptoms of neuropathy only (17.5%) 
and 13 patients had symptoms of both diabetes and neu-
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ropathy (32.5%).It is comparable to one study in which 12% 
of patients had symptoms of neuropathy only and 34.5% 
had both symptoms simultaneously.6

The most common diabetic symptoms observed in our 
study were polyuria (54.54%) and polydipsia (36.36%) with 
the most common neuropathy symptoms being sensory 
type in which tingling and numbness is the most common 
(100%) followed by others like burning sensations (25%), 
cramps and pain in any limbs (20% each). Motor symptoms 
were found to be very less in our patients (15%). The most 
common sign was loss of vibration sense (17.5%) , loss of 
ankle jerk (12.5%).These findings are consistent with one 
study which observed that sensory symptoms are the most 
common neuropathy symptoms with loss of vibration sense 
as the most common sign.6Another study also commented 
that most patients presents with predominantly sensory 
symptoms and that too positive symptoms like pain and 
paraesthesia.7.

Clinical presentation of neuropathy
In our study, 20 patients were found to be asymptomatic 
(50%) while equal number was asymptomatic. This obser-
vation is comparable to a study in which 45% of patients 
with type 2 DM were found to have symptoms of neuropa-
thy.9

Among the symptomatics, the most common presentation 
observed was distal symmetrical sensory neuropathy (85%), 
sensorimotor neuropathy (10%), while mononeuritis multi-
plex in 1 (5%) case. It is comparable to a study who also 
noted that distal symmetrical sensory neuropathy was the 
most common clinical type (50%) noted.8

NCS report
Out of the 40 patients studied, reports of NCS revealed 
30 abnormal studies (75%) while 10(25%) showed normal 
studies.

This alarming high figure and disparity is probably due 
to the small sample size, presence of subclinical neuropa-
thy detected by electrophysiological methods, inadequate 
control of diabetes over a period of time or using NCS as 
a major criteria for diagnosis of neuropathy by which the 
prevalence increases.

These findings are consistent with one study which showed 
that electrophysiological abnormalities are seen more in 
the nerves of lower limb and the decrease in sensory and 
motor amplitudes are more pronounced findings that the 
slowing of the NCVs.11

Clinical presentation of neuropathy in relation to NCS re-
port
In our study, among the asymptomatics 8(40%) showed 
normal NCS report while 12(60%) showed abnormal NCS 
reports. Among the symptomatics, 18(90%) showed abnor-
mal NCS while 2(10%) showed normal NCS report.

The findings are consistent with a study which found that 
more than 80% of the asymptomatic recently diagnosed 
diabetics of one year duration had abnormal NCS reports.

Among the abnormal reports, axonal degeneration was ob-
served as the most common type of nerve damage (60%) 
both in asymptomatics (50%) and symptomatics (50%). 
Only demyelination was observed in 6 patients(20%) The 
presence of both axonal degeneration and demyelination 
observed in 6 patient (20%). The reports were seen more 
commonly in symptomatic groups.

These findings are consistent with a study which showed, 
the most common electrophysiological abnormality was ax-
onal degeneration in DN.11

Among the abnormal reports, axonal sensorimotor type 
was observed as the commonest type electrophysiologically 
(40%) present in both asymptomatics (23.33%) and symp-
tomatics (16.66%). The next common types observed were 
axonal sensory type, Demyelinating sensorymotor neuropa-
thy, and mixed axonal+demyelinatingsensorymotor neu-
ropathies occurring in 20% patients each.

This finding is consistent with the report given by a study 
which stated that the mixed type (sensorimotor variety) as 
the predominant neuropathy, in diabetics determined elec-
trophysiologically.14

However it was also observed that 2 patients (10%) who 
were symptomatic were found to have a normal NCS re-
port.

Relation with duration of diabetes
In our study it was found that there is significant associa-
tion between duration of diabetes and clinical presentation 
of neuropathy (p=0.0062). Symptom prevalence increased 
with increased duration of diabetes. In this study 10% of 
symptomatic patients had diabetes for less than an year, 
20% had diabetes of 1-3 year duration, while 70% had dia-
betes of 3-6 years duration.

Other studies have also found significant association be-
tween duration of diabetes and symptoms of neuropa-
thy.4,15,16,17,18

In our study it was found that there is a significant asso-
ciation between duration of diabetes and the NCS reports 
(p=0.00137). Diabetic duration of < 1 year had 3.33%, 1-3 
years had 36.66% and 3-6 years had 60% of patients with 
abnormal NCS reports.

Other studies have also confirmed significant associations 
between duration of diabetes and the abnormal NCS re-
ports.15,16,17

Relation with blood sugar levels
In our study it was found that there is significant associa-
tion between the blood sugar levels and clinical presenta-
tion of neuropathy (p=0.0374). Blood sugar levels (RBS) of 
< 200 mg/dl had 0%, 201-250 mg/dl had 25%, 251-300 mg/dl 
had 50% and > 301 mg/dl had 25% of patients with symp-
toms of neuropathy.

Other studies have also found significant association be-
tween blood sugar levels and symptoms of neuropathy. 
4,15,16,17,18

In our study it was found that there is significant associa-
tion between the blood sugar levels and the NCS reports 
(p=0.0003). Blood sugar levels (RBS) of < 200 mg/dl had 
3.33%, 201-250 mg / dl had (23.33%); 251-300 mg/dl had 
(46.66%) and > 301 mg/dl had 26.66% of patients with ab-
normal reports of NCS.

Other studies have also found significant association be-
tween blood sugar levels and abnormal NCS.15,16,17

Relation to treatment modality.
In our study, it was found that there was no significant as-
sociation between the treatment modality and clinical pres-
entation of neuropathy (p=0.1027). 70.% of symptomatics 
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were on OHA’s group and 10% of symptomatics were first 
time detected. Whereas 5% of symptomatics were on insu-
lin only along with 50% of asymptomatics were on both 
OHA’s and insulin.

Reports of previous studied conducted are in conformity 
with our findings.17,12

In our study, it was found that there is a strong association 
between the treatment modality and the abnormal NCS 
reports (p<0.0031). 70.% of patients who had abnormal re-
ports were on treatment with OHA’s while 20% and 80% 
of patients who had normal reports were on treatment with 
OHA only and both drugs respectively. It is in conformity 
with the reports of previous studies.12,17

Inference: Diabetic patients who are on OHA’s are found 
to have more clinical symptoms of neuropathy and their 
electrophysiological studies done are highly abnormal. 
Those patients on insulin are found to be asymptomatic 
and have normal electrophysiological study. Hence insulin 
could be protective against diabetic neuropathy probably 
because of good glycemic control.

In relation to motor conduction studies
In our study, it was found that there is a strong associa-
tion between the amplitude of CMAP of common peroneal 
nerve to that of the abnormal NCS report (p=0.0001) and 
also the F wave latency (p=0.0142).

It is confirmatory with the reports of previous studies.11,19,20

The association between the F wave latency of common 
peroneal nerve to the NCS report was statistically signifi-
cant.

In relation to sensory conduction studies
In our study, it was found that there is a strong association 
between the amplitude of SNAP of sural nerve to that of 
the abnormal NCS report (p<0.0001) and also to the clinical 
presentation of neuropathy (p=0.0679).

It is in conformity with the reports of the previous stud-
ies.11,19,20

Diabetic sensorimotor neuropathy is therefore a signifi-
cant complication of diabetes, and the condition may exist 
even at the time of diagnosis of diabetes. Large scale stud-
ies are required to determine the prevalence in this part of 
the country. Further studies may have to be done in order 
to determine the association and overall the Indian popu-
lation may have to be evaluated extensively to determine 
the magnitude of the problem as it may help in cautioning 
us to exercise a better control of blood glucose to avoid or 
even curb the progression of this complication.

CONCLUSION
The study concludes distal peripheral neuropathy presents 
even before the onset of symptoms as demonstrated by 
NCS in asymptomatic diabetics. Patients with long stand-
ing diabetes and OHA’s have higher incidenceof nerve 
conduction abnormalities. We noticed diabetic neuropathy 
is not a common feature presenting during the diagnosis of 
diabetes.Axonal demyelination was the commonest nerve 
conduction abnormality which is a length dependent neu-
ropathy can be diagnosed clinically by a monofilament test 
in resource limited settings. The strict glycemic control and 
other general measures can prevent further progression of 
DPN and help a patient to lead a comfortable and symp-
tom free life.
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