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INTRODUCTION 

Diabetes is very common in developed countries. In 

developing countries like India it is increasing day by 

day. About 5% populations are affected by Diabetes in 

U.S.A.
1
 In India about 2.4% of the rural population and 

4.0 – 11.6% of the urban population is suffering from 

Diabetes.
2
 Diabetes and its complications like 

nephropathy, neuropathy, microangiopathy and 

retinopathy are a major cause of morbidity.
3 

Among 

ocular manifestations, diabetic cataract, neovascular 

glaucoma and retinopathy are common. 

Diabetic cataract though rare gives snow flake appearance 

due to imbibitions of water droplet. The enzyme aldose 

reductase catalyzes the reduction of glucose to sorbitol 

through the polyol pathway, a process linked to the 

development of diabetic cataract.
4,5 

Mild degree may cause 

changes in refractive index leading to myopia. 

Phacoemulsification with intraocular implantation is now a 

days the preferred technique for cataract removal in most 

of cases. This technique was developed by Kelman in 1967 

and was not widely accepted until 1996.
6
 

Neovascular glaucoma (NVG) is a severe form of 

secondary glaucoma characterized by proliferation of 

fibro- neovascular vessels appear on the surface of the 

ABSTRACT 

 

Background: Diabetes mellitus is increasing day by day in developing countries especially in India. It is a main 

treatable cause of morbidity in eye. Diabetic cataract, neovascular glaucoma and retinopathy are important ocular 

complications due to diabetes mellitus. The objective was to study the variations in ocular complications in patients of 

diabetes mellitus. 

Methods: A prospective study from July 2012 to June 2013 was conducted in RMCH and RC, Kanpur & GSVM 

Medical College, Kanpur. One hundred one selected diabetic patients who are having abnormal slit lamp and fundus 

examination were included in this study. 

Results: In our study it was found that more the duration of diabetes, greater the severity of diabetes. Well controlled 

diabetics have lesser complications in eyes due to diabetes. 

Conclusion: Patient’s age, sex, duration and control of diabetes play important role in development and severity of 

complications in eye due to diabetes mellitus. 

 

Keywords: Diabetes mellitus, Cataract, Neovascular glaucoma, Retinopathy, Haemorrhage 

1
Department of Ophthalmology, 

3
Department of Community Medicine, Rama Medical College Hospital and Research 

Centre, Mandhana, Kanpur, U.P., India 
2
Department of Ophthalmology, GSVM Medical College, Kanpur, U.P., India 

 

Received: 14 August 2013 

Accepted: 24 August 2013 

 

*Correspondence: 

Dr. Nutan Saxena, 

E-mail: saxena.nutan@rediffmail.com 

 

© 2013 Saxena N et al. This is an open-access article distributed under the terms of the Creative Commons Attribution 

Non-Commercial License, which permits unrestricted non-commercial use, distribution, and reproduction in any 

medium, provided the original work is properly cited. 

DOI: 10.5455/2320-6012.ijrms20131130 



Saxena N et al. Int J Res Med Sci. 2013 Nov;1(4):460-464 

International Journal of Research in Medical Sciences | October-December 2013 | Vol 1 | Issue 4    Page 461 

iris and take on an irregular, meandering.
7 

The prevalence 

of neovascular glaucoma is significantly higher in 

diabetics with proliferative diabetic retinopathy as 

compared with all diabetics.
8
 Individuals with diabetes 

may be more vulnerable to elevated intraocular pressure,
9
 

with more severe visual field loss at the same intraocular 

pressure level.
10

 

Diabetic retinopathy is retinopathy (damage to the retina) 

caused by complications of diabetes, which can lead to 

blindness eventually. Diabetic retinopathy is the result of 

micro vascular occlusion and leakage. Pathologically 

Hyperglycemia-induces RBC changes like deformation 

of erythrocytes and rouleaux formation and thickening of 

the basement membrane. It leads to incompetency of 

vessel wall which in turn causes retinal vessel occlusion 

while intramural pericyte death make the retinal blood 

vessels become more permeable leading to leakage of 

vessels & formation of micro aneurysm.
11

 Microvascular 

occlusion leads to capillary non perfusion and retinal 

hypoxia causing formation of artreriovenous shunts and 

neovascularization of retina.  

Aims and Objectives 

The present study aims to highlight the frequencies, 

clinical presentations, natural histories, and variations of 

ocular complications occurring due to diabetes mellitus. 

METHODS 

This prospective study was carried out in Rama Medical 

College Hospital and Research Centre (RMCH & RC), 

Kanpur & GSVM Medical College, Kanpur. Diabetic 

patients coming to ophthalmology OPD of these two 

medical colleges from July 2012 to June 2013 were 

included in this study. Diabetic patients coming to 

ophthalmology OPD were registered in Retina clinic. 

Detailed history including family history and examination 

like blood pressure measurement, slit lamp examination, 

tonometry and indirect ophthalmoscopy was done. 

Routine Investigations like fasting & postprandial blood 

sugar, Glycosylated haemoglobin (HbA1c), urine (routine 

and microscopic) and renal function tests were done. 

Later on fundus fluorescein angiography and OCT was 

done. Patients having normal investigations and fundus 

were excluded from the study. Patients less than 20 year 

of age and not willing to participate in study were also 

excluded. Finally one hundred one selected diabetic 

patients who are having abnormal slit lamp and fundus 

examination were included in this study. On the basis of 

above findings we categorize the patient according to 

age, sex, ocular and fundus changes. We also found out 

co-relation of Diabetes with its duration, control, blood 

pressure and family history. Chi square test was used to 

find out significant association between different 

variables & P <0.05 is taken as significant.  

RESULTS 

Out of 101 selected diabetic patients 52 (51.5%) were 

males while 49 (48.5%) females with age ranging from 

20 to 70 years (Table 1). 

Table 1: Age and sex distribution of patients. 

Age(years) Male Female Total 

20-30 4 2 6 

30-40 12 14 26 

40-50 20 18 38 

50-60 14 12 26 

More than 60 02 03 05 

Total 52 (51.5%) 49 (48.5%) 101(100%) 

All six patients’ age between 20-30 years had mild 

diabetic retinopathy. Patients between 30-40 years age 

group had increased severity of diabetic retinopathy 

along with macular oedema. As age advances from age of 

40 years and above diabetic cataract, neovascular 

glaucoma, severe diabetic retinopathy and vitreous 

haemorrhage cases increases (Table 2). 

 

Table 2: Distribution of patients according to ocular complications. 

  
  

Diabetic  

Cataract 
Neo-vascular 

Glaucoma 
Diabetic  

Retinopathy 
No view of 

Fundus 

20-30 Nil Nil 6(100%) Nil 

30-40 Nil Nil 26(100%) Nil 

40-50 2(5.26%) 1(2.63%) 35(92.10%) 3(7.89%) 

50-60 1(3.80%) 2(7.60%) 20(76.92%) 6(23.07%) 

More than 60 1(20%) Nil 4(80%) 1(20%) 

Total 4 3 91 10 

http://en.wikipedia.org/wiki/Retinopathy
http://en.wikipedia.org/wiki/Retina
http://en.wikipedia.org/wiki/Diabetes
http://en.wikipedia.org/wiki/Blindness
http://en.wikipedia.org/wiki/Hyperglycemia
http://en.wikipedia.org/wiki/Basement_membrane
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Among 6 patients’ age between 20-30 years 33.33% had 

punctate haemorrhage and same had punctate 

haemorrhage with hard exudates. Large haemorrhage and 

macular oedema was present in 16.66% cases each (Table 

3). 

When diabetic retinopathy is correlated to duration of 

diabetes mellitus, significant (X
2
= 7.26, df= 2, P= <0.05) 

higher diabetic retinopathy changes was evident in 

patients with longer duration of diabetes (Table 4). 

Among patients with duration of diabetes less than 10 

years retinal haemorrhage and macular oedema were 

present in 6 (5.94%) & 2 (1.98%) of cases respectively 

while in patients with diabetes of 10-20 years duration, 

8.94% cases had retinopathy & 12.9% had combined 

macular edema & vitreous hemorrhage (Table 4). 

 

Table 3: Fundus changes in diabetic retinopathy. 

Age of  

patients  

Punctuate 

Hemorrhage 

(P.H)(1)  

P.H + Hard 

exudates 

(H.E)(2)  

Large Retinal 

Hemorrhage 

(1+2+3)  

Macular 

Edema 

(4)  

Mixed 

(1+2+3+4) 

Vitreous 

Hemorrhage  

20-30 yrs 2(33.33%) 2(33.33%) 1(16.66%) 1(16.66%) Nil Nil 

30-40 yrs 4(15.38%) 13(50%) 6(23.07%) 3(11.53%) Nil Nil 

40-50 yrs 2(5.26%) 7(18.42%) 14(36.84%) Nil 12(31.57%) 2(5.26%) 

50-60 yrs 1(3.84%) 2(7.69%) 9(34.61%) Nil 8(30.76%) 3(11.53%) 

More than 60 Nil Nil Nil Nil 4(80%) 1(20%) 

Table 4: Co-relation of diabetic retinopathy. 

  
Retinal  

Haemorrhage 

Macular Edema 

& Vitreous  

Haemorrhage 

 X
2-

test & 

P- value 

Duration of 

Diabetes 

Under 10 years 6 (5.94%) 2 (1.98%) 

 X
2
= 7.26, df=2, 

P= <0.05 
10-20 years 9(8.94%) 13 (12.9) 

Over 20 years 48 (47.5%) 19 (18.8%) 

Diabetes 

Controlled (39) 
11 (10.8%) 

35 

13 (12.8%) 

21(16.83%) X
2
= 5.12, df=1, 

P= <0.05 
Not controlled(62)  52 (51.4%) 21(20.8%) 

Blood Pressure 
Controlled (46) 30 (29.7%) 17 (16.8%) 

X
2
= 0.50, df=1, 

P= >0.05 Not controlled (65)  33 (32.6%) 17 (16.8%)  

Family history 

of Diabetes  

Yes 34 (33.7%) 21(12.8%) X
2
= 0.54, df=1, 

P= >0.05 No 29 (28.7%)  13 (20.8%) 

 

Among 26 cases (100% cases were suffering from 

diabetic retinopathy) of age group 30-40 years, 23.07% 

cases had large retinal haemorrhage with hard exudates 

and 11.53% cases of macular oedema. Punctate 

haemorrhage with or without hard exudates were 15.38% 

and 50.00% respectively. In between 40 & 50 years age 

5.26% cases of punctuate haemorrhage, 18.42% with 

hard exudates, 36.84% with large retinal haemorrhage 

and 31.57% each of mixed retinal haemorrhage and 

macular oedema while 5.26% cases of vitreous 

haemorrhage was found in this study. Subsequently in 

50-60 years age group 30.76% cases of mixed retinal 

haemorrhages along with macular oedema, 34.61% cases 

of large retinal haemorrhage with hard exudates,11.53% 

cases of vitreous haemorrhage, 7.69% cases each of 

punctuate haemorrhage & with hard exudates and only 

3.84% of punctate haemorrhage were found. Among 

cases having age more than 60 years 80% cases mixed of 
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large haemorrhage with hard exudates, macular oedema 

and 20% cases of vitreous haemorrhage were found in 

present study (Table 3).  

In patients of more than 20 years of diabetes significantly 

higher percentage of complications like retinal 

hemorrhages (47.5%) & combined macular edema and 

vitreous haemorrhage (18.8%) were seen (Table 4). 

In patients with un-controlled diabetes significantly (X
2
= 

5.12, df= 1, P= <0.05) higher diabetic eye changes was 

seen (51.4% retinal haemorrhages & 20.8% macular 

oedema/ vitreous haemorrhages) as compared to patient 

with well controlled diabetes (retinal haemorrhages, 10.8% 

& macular oedema/ vitreous haemorrhages, 12.8%). It 

means patients in whom diabetes was not controlled 

having relatively higher diabetic eye changes. 

Patients with uncontrolled blood pressure did not showed 

significant difference in changes of diabetic retinopathy. 

33 (32.67%) cases with uncontrolled blood pressure 

while30 (29.70%) patients with controlled blood pressure 

showed evidence of retinal haemorrhages. Similarly 

patients having family history of diabetes did not showed 

significant difference in changes of diabetic retinopathy 

as compared to patients with negative family history of 

diabetes mellitus.  

DISCUSSION 

Diabetic retinopathy is the most well-known ocular 

complication of diabetes and the leading cause of 

blindness among people 20–64 years of age in the 

U.S.A.
12

 The incidence of diabetic cataract and 

neovascular glaucoma though rare but it accounts for less 

than one third of total selected cases who are having 

ocular complications due to diabetes. In our study 3.96% 

cases of diabetic cataract while 2.97% cases of 

neovascular glaucoma were there. It means cataract cases 

were slightly higher. There is additional evidence that the 

risk of cataract increases with increasing diabetes 

duration and severity of hyperglycemia.
13

 Deposition of 

advanced glycation end products in the lens has been 

postulated as one possible pathogenic mechanism for 

diabetic cataract.
14

 The incidence of ocular complications 

of diabetes is relatively higher among females than males 

while females were lesser in number though male:female 

was 1:1.02 only. It might be due to negligence about 

health among females in India. The incidence of severity 

of diabetic retinopathy increases as age advances. 

Younger patients less than 30 years had only mild 

diabetic retinopathy and no other ocular complications. 

Above 40 years as age & duration of diabetes increases, 

severity of diabetic retinopathy increases, vitreous 

hemorrhage and other complications like cataract & 

neovascular glaucoma occur. Cases of less than 40 years 

age had all the retinal complications other than vitreous 

haemorrhage, in these 90% cases were of diabetes less 

than 10 years duration there perhaps it is due to its 

relation with duration of occurrence of diabetes. As 

duration of diabetes increases severity of diabetic 

retinopathy increases. Diabetic retinopathy of more than 

10 years duration all ocular complications like 

proliferative retinopathy, vitreous haemorrhage, macular 

oedema, cataract and neovascular glaucoma occur. More 

severe cases of proliferative diabetic retinopathy are seen 

in patients suffering from diabetes longer than 20 years 

duration. In our study there were 5 patients of more than 

60 years, instead of controlled Diabetes and blood 

pressure we found 3 cases (60%) each of mixed retinal 

haemorrhages, hard exudates, macular oedema and 

vitreous haemorrhage while 2 cases (40%) are having 

uncontrolled diabetes and blood pressure. It means 

duration of diabetes also play important role in 

development of diabetic retinopathy. There is higher 

incidence of haemorrhages in diabetic retinopathy in 

patients with well controlled diabetes than in those non 

controlled diabetes. The incidence and severity of 

diabetes does not show much difference with the rise of 

blood pressure. It is quite surprising that macular oedema 

and vitreous haemorrhage do not show any difference in 

patients whose blood pressure was not controlled. Tight 

control of hyperglycemia, blood lipids, and blood 

pressure has been shown to be beneficial to proven its 

development or progression.
15,16

 In major clinical trials, 

tight control of blood glucose and blood pressure has 

been demonstrated to reduce the risk of retinopathy and 

associated blindness.
17

 In all tables we recorded only 97 

cases because in one patient due to mature cataract and 3 

cases of neovascular glaucoma fundus findings could not 

be elaborated. The incidence of ocular complications of 

diabetes is much more with family history of diabetes 

rather than those who are not having family history of 

diabetes. 

CONCLUSION 

In diabetes mellitus age and duration of its occurrence 

matters most, the incidence of its complications like 

diabetic cataract, neovascular glaucoma and diabetic 

retinopathy increases as age and duration of diabetes 

increases. Cataract due to diabetes occurs mainly in older 

age group. Diabetics with high blood pressure do not play 

much role in severity of diabetic retinopathy. It is very 

surprising factor in this analysis only retinal 

haemorrhages are in more uncontrolled blood pressure in 

diabetics while macular oedema and vitreous 

haemorrhage are same in both uncontrolled and 

controlled blood pressure in diabetics was not controlled. 
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