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ABSTRACT

The study was undertaken with an objective to correlate the value of blood sugar level and HbA1C in
clinical manifestation of diabetic peripheral neuropathy in type 2 diabetes mellitus. A total of 50 patients
with Type 2 DM who were diagnosed on the basis of ADA criteria or who were taking treatment for
Diabetes were included in the study. A detailed history and examination was done for all patients, and all
patients underwent FBS, PPBS, HbAlc, Nerve conduction study, target organ evaluation for Diabetic
complications. Out of them 25 were males and 25 were female. Estimation of glycosylated haemoglobin
showed poor control in 26 patients (52%). Mean HbALc in patient with diabetic neuropathy is 8.61+1.66.
In our study, diabetic neuropathy patients had mean fasting blood sugar of 161+45.16mg%, mean post
prandial blood sugar of 240+£83.83mg%.
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INTRODUCTION

Diabetes mellitus is the most common endocrinal metabolic diseases, Diabetic neuropathy has been
defined as presence of symptoms and signs of peripheral nerve dysfunction in diabetics after the
exclusion of other cause of neuropathy like hereditary, traumatic, alcoholic, toxic, metabolic, nutritional,
immune medicated, and secondary to neoplastic disease (American Diabetes Association, 1988). Diabetic
neuropathy is one of most common long term complication of diabetes mellitus and is clinically present in
30-50% of all diabetes patients (Dyck et al., 1993; Young et al., 1993). It is well known that Diabetes
mellitus and its complications are rising in an epidemic proportion in Indian subcontinent. Conduction
velocity slowly decreases as duration of diabetes increases and directly related to blood sugar levels.
Conduction velocity improves with HbAlc levels returning to normal.

Strict maintenance of eugylcemic state is most essential to prevent or slow the progression of diabetic
neuropathy in a patient of peripheral neuropathy (DCCT Trial, 1995).

MATERIALS AND METHODS

The study includes all type 2 diabetics from OPD’S and IPD’S in the department of medicine MVJ MC &
RH, HOSKOTE in the period between august 2010 to September 2012.

Inclusion Criteria: Patients who full fill ADA criteria for diagnosis of diabetes, Diabetics of more than 5
years were selected for further evaluation of neuropathic symptoms / signs.

Exclusions Criteria: Nutrition deficiency, Alcoholism, Leukaemia, Infectious diseases, Chronic renal
failure, Occupational diseases, Type 1 Diabetes mellitus, Unilateral reflex loss.

A detailed history was taken and examination done as per the proforma. With detailed emphasis on
peripheral nervous system involvement, including cranial autonomic involvement-for target organ
involvement due to diabetes in addition to hematological and routine work up.

All patients underwent nerve conduction studies for assessment of peripheral nerve involvement. Reading
of ENMG was done with the help of neurologist FBS, PPBS, HbAlc, CBC, Routine urine, ESR, ECG,
RFT, LFT, Autonomic function test nerve conduction study.

Patients where Diagnosed Based on the ADA Criteria for Diabetes

Symptoms of diabetes plus random blood glucose concentration of 11.1 mmol/L (200 mg/dL)

or Fasting plasma glucose of 7.0 mmol/L (126 mg/dL)
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or Two-hour plasma glucose of 11.1 mmol/L (200 mg/dL) during an oral glucose tolerance test.
Or HbAlc >6.5%
Or Subjects who are already on treatment for diabetes.

RESULTS AND DISCUSSION

Results

In this study, 50 diabetic patients of more than 5 years duration were screened clinically for peripheral
neuropathy and proved with nerve conduction study. Among these 40 patients had abnormal blood sugars
and HbAlc levels and remaining diabetics had normal blood sugars and HbAlc levels. Out of 50 cases
nerve conduction study was abnormal in 36 patients (72%). 26 patients (52%) who had significant
reduction of nerve conduction velocity had higher blood sugars and HbAlc levels. 3 patients who had
good control of sugars also had symptoms of neuropathy.

Out of 50 diabetic patients, symptoms of neuropathy were present in 40 patients (80%). The symptoms
with which the patients with neuropathy presented are burning feet in 20 patients (40%), tingling
sensation of limbs in 11 patients (22%), numbness of limbs in 5 patients (10%), weakness of limbs in 4
patients (8%), both tingling and numbness 10 patients (20%) and postural giddiness 12 patients (24%),
the commonest symptoms was burning pain at night hours in 20 patients (40%).

All the 50 patients were evaluated for HbAlc levels, patients who had abnormal nerve conduction study
were found to be having higher values of HbAlc levels indicating the poor control of diabetes. The
normal reference range of Monozyme India Ltd test kit — 4-8gm%).

Mean HbAlc level found to be 8.61 £1.66 and 40 patients (80%) had higher HbAlc values of more than
7.94% of patients found to having HbAlc level more than 6.5, out of which 68% had poor values of
HbAlc.

In this study we have found that there is direct correlation with uncontrolled blood sugars in type 2
diabetes in development of peripheral neuropathy.

Discussion

Among the endocrinal metabolic diseases diabetes occupies the major share. The disease is responsible
for significant mortality and morbidity due to the complications.

In this study of 50 patients with type 2 diabetes 25 were males and 25 females. Prevalence of diabetic
neuropathy varies wildly due to the different diagnostic criteria employed.

In our study out of 50 patients mean fasting blood sugar is 161+45.16mg%, mean post prandial blood
sugar 240+83.83mg%, 26 patients 52% who have deranged blood sugars were prone to develop
neuropathy.

Study done by Dutt et al., (2005) on 100 diabetic patients found that both fasting and post prandial Blood
Glucose levels are higher in Neuropathic patients compared to non-Neuropathic group with average FBS
(220+68 mg%), average post prandial Blood sugar of 333+84 mg%.

Study done by Basu et al., (2011) found that out of 82 diabetic patients studied 42 patient had peripheral
neuropathy in their study they found fasting and post prandial Glucose levels and were associated and 2
times risk of Developing peripheral Neuropathy in diabetic patients. The mean fasting Glucose in their
study is 149+/48mg%.

In a study done by Vishwanathan et al., (2005) in 1319 type 2 diabetic patients in selected four different
centres in India found that diabetic neuropathy patients have mean PPBS of 278+91 mg%. In a study done
by Sawant (2007), where out of 65 patients they studied, found that average FBS in neuropathy patient is
206+68.mg%.

The mean fasting and post prandial levels in present study was similar to the other studies reported by
Viswanath et al., (2005); Basu et al., (2011); and Sawant (2007).

HbA1c and Peripheral Neuropathy

In our study 80% of patients had abnormal HbAlc levels, and average HbA1c level in neuropathy patient
is 8.6+1.66.
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Duration and level of hyperglycemia are known to be related to incidence of neuropathy though
relationship is well defined that reduction in HbAlc by 0.9% could reduce the incidence of diabetic
neuropathy by 60%.

Study done by Basu et al., (2011) found that out of 82 diabetic patients 42 patient had peripheral
neuropathy, and they found mean glycosylated Hb% for development of the diabetic neuropathy is
7.9+1.38.

Study done by Sawant (2007) in 65 patients showed an average HbAlc of 7.74+1.48 in the diabetic
neuropathy patient.

Study done by the Morkid et al., (2010) in 294 diabetic patients, found mean HbAlc of 8.75+2.20 for the
development of peripheral neuropathy. Study done by Boyraj et al., (2010), showed average Hbalc to
develop peripheral neuropathy 6.9£1.7 in normal diabetic and in Obese patient 7.9+1.4.

The average HbALc levels in our study was 8.6+1.66 and is similar to other studies by Basu et al., (2011);
Sawant (2007); Mokrid et al., (2010) and Boyraj et al., (2010).

Conclusion

Peripheral neuropathy is most common micro vascular complication of type 2 diabetes mellitus. Severe
forms of Peripheral neuropathy were noted in uncontrolled blood sugars and high HbAlc. Hence, patients
with diabetes must undergo frequent monitoring of blood sugars and HbALc to rule out complications of
long term diabetes. Burning pain and humbness are most common symptoms of peripheral neuropathy in
Diabetes. One must have strong suspicion of complications in patients with uncontrolled blood sugar
levels and must be evaluated for peripheral neuropathy especially in aged diabetics with history of
diabetes more than 10 years.
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