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Abstract 
Introduction: Diabetes mellitus one of the major cause of avoidable blindness where patients with diabetic retinopathy are 25 

times more likely to become blind than the non diabetic. Diabetic retinopathy and neuropathy being the major microvascular 

complications of diabetes, the aim of this study is to determine the association of retinopathy with peripheral neuropathy in 

diabetic patients in a tertiary care hospital. 

Materials and Methods: Study included diabetic patients with age more than 35years of age with a total number of 150 patients 

attending ophthalmology outpatient department of Saveetha medical college and Hospital. They underwent a detailed ocular 

examination and fundus examination to know the prevalence and severity of diabetic retinopathy. Peripheral neuropathy was 

assessed by doing a nerve conduction velocity of peripheral nerves in all patients. The results were evaluated to ascertain the 

prevalence of diabetic retinopathy and to establish an association with diabetic peripheral neuropathy. 

Results: Among the study population the mean age of the patients was 58+/-8.5 and males were affected more than females. The 

occurrence of complications increased with an increase in HbA 1c values. The prevalence of diabetic neruropathy was 72% and 

diabetic retinopathy was 44%. The prevalence of diabetic retinopathy in individuals with diabetic peripheral neuropathy was 51% 

which was 1.75 times more than without diabetic neuropathy (29%). This helps us to know the magnitude of problem of diabetic 

retinopathy and to timely treat it. 
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Introduction 
Diabetes mellitus is a common disease prevalent 

globally, presenting with chronic complications and 

constitute a major risk to the patient.
1,2 

The most 

commonly encountered microvascular complications of 

diabetes mellitus are diabetic retinopathy and diabetic 

peripheral neuropathy and their pathogenesis remain the 

same. It is found that 27.5% of the patients are detected 

with microvascular complications only at the time of 

diagnosis of diabetes mellitus.
3,4

 It is important that 

regular screening and early detection of complications 

of diabetes helps us to prevent morbidity and mortality 

in the patients to a great extent. The aim of this study is 

to determine the association of peripheral neuropathy 

with retinopathy in diabetic patients in a tertiary care 

hospital. This helps to know how prevalent is 

retinopathy in diabetic patients with coexisting diabetic 

neuropathy and helps us to take an initiative to redesign 

our protocols for the management of diabetic 

retinopathy. 

 

Materials and Methods 
The study period was from October 2016 to March 

2017, a hospital based prospective study with a total 

number of 150 patients who attended the outpatient 

department of Ophthalmology, Saveetha Medical 

College and Hospital, Chennai and the study was 

approved by the Institutional Ethics Committee. 

The study included diabetic patients with age more 

than 35years of age irrespective of symptoms and 

control of blood sugars. 

The study excluded patients with gestational 

diabetes mellitus and those having retinopathy 

associated with other systemic ailments. And patients 

with neuropathy associated with other systemic disease 

(peripheral vascular disease, thyroid dysfunction, 

alcoholic) were also excluded. 

After obtaining an informed consent, a detailed 

clinical data and history of the patient was obtained. 

Fundus examination was done using both direct and 

indirect ophthalmoscope and slit lamp biomicroscope 

using 90 D lens and retinopathy was graded based on 

Early Treatment of Diabetic Retinopathy Study 

classification.
5 

Peripheral neuropathy was evaluated by doing a 

nerve conduction study of peripheral nerves in the 

diabetic patients. It is an electrophysiological 

assessment of peripheral nerves where response of the 

nerve to an electrical stimulation was studied in the 

patients.
6,7 

Neuropathies which are not picked on 

routine clinical examination, nerve conduction study 

has a better diagnostic value, in which series of surface 

electrodes are placed at different locations along a 

specific peripheral nerve. The nerve is stimulated at one 

site and recorded at a different site to determine if the 

nerve is conducting appropriately using a Allengers 

Scorpio electrophysiology test system. Each electrical 

stimulation is recorded as a waveform on a computer 

and analyzed by the Neurologist which includes latency 

(ms), amplitude (µv) and conduction velocity (m/s). 
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Image 1: 

 

Haematological investigations include fasting and 

post prandial blood sugars and glycosylated 

haemoglobin (HbA1c) was done.Descriptive analysis 

was carried out by mean and standard deviation for 

quantitative variables, frequency and proportion for 

categorical variables and SPSS version 22 was used for 

statistical analysis.  

 

Results 
Among the study population of 150 diabetic 

patients there were 95 males and 55 females (Table 1). 

All the patients were in the mean age of 58+/-8.5 with a 

range between 35-75 years. In our study, 120 patients 

were diagnosed with diabetic retinopathy and peripheral 

neuropathy, males (77 patients) were more affected 

than females (43 patients). (Fig. 1)  

 

Table 1: Descriptive analysis of Gender distribution 

in the total study population   

Gender Frequency Percentage 

Male 95 63.33% 

Female 55 36.67% 

 

 
Fig.1: Gender distribution of microvascular 

complications (diabetic retinopathy and peripheral 

neuropathy) among the study group 

 

Considering the level of glyocsylated hemoglobin, 

patients with HbA1c of <7%, 32 patients had 

microvascular complications and moderate (HbA1c7-

10%) and severe derangement (HbA1c>10%) of blood 

sugars 58 and 30 patients presented with microvascular 

complications. (Fig. 2) 

 

 
Fig. 2: Effect of level of glycosylated hemoglobin on 

complications of diabetes (diabetic retinopathy and 

peripheral neuropathy) 

 

Of the total 150 patients included in the study, 108 

patients had diabetic neuropathy and 42 patients had no 

diabetic neuropathy. Prevalance of retinopathy was 

more among the patients with diabetic neuropathy. 

(Chart 1 and Table 2) 

 

Chart 1: Association of Diabetic retinopathy and 

Diabetic peripheral neuropathy  

 
 

 

Table 2: Comparison of severity of diabetic retinopathy with the diabetic peripheral neuropathy 

 Diabetic peripheral 

neuropathy present (No=108) 

Diabetic peripheral 

neuropathy absent (No=42) 

Total number of patients with diabetic 

retinopathy 

55 (51%) 12 (28.57%) 

Mild non proliferative diabetic retinopathy 12 (21.81%) 3 (25.0%) 

Moderate non proliferative diabetic 

retinopathy 

15(27.27%) 2 (16.66%) 

Severe non proliferative diabetic retinopathy 8(14.54%) 2 (16.66%) 

Very severe non proliferative diabetic 

retinopathy 

9 (16.36%) 1 (8.33%) 

Early proliferative diabetic retinopathy 5 (9.09%) 3 (25.0%) 

High risk proliferative diabetic retinopathy 6 (10.90%) 1 (8.33%) 
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Diabetic peripheral neuropathy was diagnosed 

based on the values which was recorded as a waveform 

in the nerve conduction study. Latency is prolonged, 

amplitude and nerve conduction velocity along the  

peripheral nerves is decreased in patients with diabetic 

peripheral neuropathy. (Fig. 3) 

 

 

 

 
 Fig. 3: Nerve conduction study  

 

Table 3: Prevalence of diabetic retinopathy and 

neuropathy in the study population (N=150)  

Diabetic Frequency 95% CI 

Retinopathy 

Yes 67(44.67%) 36.95%-52.66% 

No 83 (55.33%) 47.34%-63.05% 

Neuropathy 

Yes 108 (72%) 64.33%-78.57% 

No 42 (28%) 21.43%-35.67% 

 

Among the study population, 67 (44.67%) had 

retinopathy (95%CI 36.95% - 52.66%), and 108 (72%) 

had neuropathy (95% CI 64.33% - 78.57%) in the 

diabetic group. (Table 3) 

 

Prevalence of diabetic retinopathy in individuals 

with diabetic peripheral neuropathy was studied to 

establish the relation between the two. The prevalence 

of diabetic retinopathy in cases with diabetic peripheral 

neuropathy was 51% which is 1.75 times more than in 

patients without diabetic peripheral neuropathy 

(29%).(Fig. 4) 

 

 
Fig. 4: Prevalence of Diabetic retinopathy in patients 

with and without diabetic peripheral neuropathy 

 

 

 

Table 4: Comparison of retinopathy with neuropathy of study population (N=150) 

Neuropathy 
Retinopathy 

Chi square P-value 
Positive Negative 

Positive (N=108) 55 (50.92%) 53 (49.07%) 
6.114 0.013 

Negative (N=42) 12(28.57%) 30(71.43%) 

Out of 108 people with neuropathy, 55 patients (50.92%) had retinopathy and 53 patients (49.07%) had no 

retinopathy. The difference in the proportion of retinopathy in patients with and without neuropathy was statistically 

significant (P value 0.013) (Table. 4) 
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Discussion 
Diabetes mellitus, which is known to cause 

dreaded microvascular complications, occur due to 

target organ damage. Early recognition of chronic 

complications of diabetes mellitus is important, as most 

of the patients are asymptomatic at the time of 

diagnosis.
2-4 

The pathogenesis of diabetic retinopathy 

and neuropathy remain the same and the severity of the 

disease is reflected through the occurrence of any of 

these complications.
8,10 

In our study we found that 

males were affected more than females. In contrast, 

Katulanda P et al
14 

and Narendran et al
15 

found that 

incidence of microvascular complications were almost 

the same in both the sex. Our study found that poor 

glycemic control which is based on HbA1c values 

correlated with a consistent increase in occurrence of 

retinopathy and neuropathy, which is in accordance to 

CURES study,
16  

were elevated HbA1C values increases 

the risk of diabetic retinopathy. Salwa and Ayman et 

al
19

 also concluded that HbA1c as a modifiable risk 

factor for diabetic neuropathy. According to the study 

(Vikendra et al)
20

 the prevalence of diabetic peripheral 

neuropathy was 56% and 27% and in our study the 

prevalence of diabetic neruropathy was 72% and 

retinopathy was 44%.The association of prevalence of 

diabetic retinopathy in individuals with and without 

diabetic neuropathy was studied which revealed that 

prevalence of diabetic retinopathy in individuals with 

diabetic peripheral neuropathy (51%) was 1.75 times 

more than without diabetic neuropathy (29%), whereas 

in the study Gavin Tan et al 
22 

it was 2 times more. Ji et 

al
23

proved that retinopathy was an independent risk 

factor for diabetic neuropathy. In a study to detect 

prevalence of neuropathy, Ashok et al.,
24 

compared 

incidence of retinopathy in patients with and without 

neuropathy and found a higher incidence in those with 

neuropathy Thus this study provide us with a further 

insight into the known complications of diabetes. This 

will help us to formulate advanced strategies for 

screening and management of population with diabetes 

mellitus. 

The limitation of this study is that the sample size 

is small and the study period may be expanded to obtain 

an extended correlation.  

 

Conclusion 
It was concluded that prevalence of retinopathy 

was more in patients with diabetic neuropathy and its 

progression is associated with a decrease in the nerve 

conduction velocity as interpreted in the nerve 

conduction studies. Therefore the Physician, 

Neurologist and Ophthalmologist together play a vital 

role in creating awareness among patients about 

diabetes and its complications and thereby timely 

treating it. This stresses upon the importance of a 

multidisciplinary approach to improve the quality of 

life and to prevent vision loss in diabetic patients. 
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