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Abstract
Background: The proportion of diabetic patients having vision-threatening diabetic 
retinopathy and those needing to undergo vitrectomy was documented.
Methods: A cross-sectional observational study was conducted at a tertiary care 
hospital in coastal Karnataka, South India. All patients with diabetes mellitus visiting 
the ophthalmology department in the study period were screened for retinopathy, and 
the data regarding the presence of maculopathy and proliferative retinopathy were 
included as vision-threatening retinopathy.
Results: Of the 1,435 diabetic patients included, 38.4% had retinopathy changes due 
to diabetes, with 8.71% having vision-threatening retinopathy and 1.81% needing 
vitrectomy.
Conclusion: Although the proportion of vision-threatening retinopathy is small, the 
rapidly increasing diabetic population requires the setting up of more resources for 
tackling this condition, at least at the tertiary levels of the health-care system. However, 
considering the increased human and economic resources involved in setting up vitrec-
tomy units, more emphasis on strengthening screening programs for early detection 
and referral to reduce the progression of retinopathy to advanced stages would be 
appropriate.
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Introduction
Diabetic retinopathy (DR) accounts for 1% of the blindness in the world.1 Visual 
loss results from proliferative diabetic retinopathy (PDR) with vitreous hemor-
rhage, PDR with tractional retinal detachment (TRD), or macular edema seen in 
any stage.2 Such stages have been termed sight or vision-threatening diabetic 
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retinopathy (VTDR). VTDR can be managed by methods including laser photo-
coagulation, anti-vascular endothelial growth factor (anti-VEGF) injections, and 
surgical techniques involving vitrectomy.2,3 Although the former two modalities 
can be done as an outpatient procedure or in any sterile ophthalmic operating 
theater, vitreoretinal surgery can only be performed in a specialized operating 
room with specific and expensive equipment. This study attempts to document 
the number of VTDR patients who required vitrectomy at a tertiary care hospital in 
coastal Karnataka, South India. An understanding of the number of VTDR patients 
requiring vitrectomy would enable proper infrastructural planning and budget 
allocation, in an effort to tackle the burden of DR.

Methods
This was a cross-sectional hospital-based study conducted in a tertiary care multi-
specialty hospital in coastal Karnataka, South India, between November 2011 and 
April 2013.

The study was conducted in accordance with the Declaration of Helsinki. Insti-
tutional ethical committee was taken prior to the commencement of the study. 

All patients with diabetes mellitus visiting the ophthalmology department 
were included. Diabetes was defined as fasting blood glucose of >110mg% and/
or postprandial glucose of >140 mg% and/or glycated hemoglobin (HbA1C) of 
>6.5% and/or a history of treatment with antidiabetic medication. An informed 
consent of the patients was obtained before including them in the study. 

All the patients underwent an ophthalmological evaluation that included 
an assessment of visual acuity with the Snellen chart, slit lamp biomicroscopic 
evaluation of the anterior segment, and intraocular pressure evaluation. Patients 
then underwent pupillary dilation with tropicamide 1% eye drops. The retinal 
evaluation was done by an ophthalmologist using +90 D lens on a slit lamp 
biomicroscope and indirect ophthalmoscopy in some cases. All patients with 
evidence of any retinopathy were examined by ophthalmologists specializing 
in retinal diseases. The DR classification was adopted as per the modified Airlie 
House classification system used in Early Treatment Diabetic Retinopathy Study. 
Macular edema that was clinically significant was included as maculopathy. The 
details of investigations and any subsequent ophthalmological interventions 
were retrieved and analyzed from the medical records of patients. 

VTDR was defined as the presence of any nonproliferative diabetic retinopathy 
(NPDR) with macular edema and all cases of PDR. The patients in whom vitrec-
tomy was indicated included those with 

 • Nonclearing vitreous hemorrhage of one-month duration, if they had not 
undergone pan-retinal photocoagulation (PRP) previously;
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 • Non-clearing vitreous hemorrhage of three-month duration, if they had 
undergone PRP previously; 

 • Recurrent vitreous hemorrhage; 
 • Progressive fibrovascular proliferation;
 • TRD involving macula; 
 • Macular edema associated with taut posterior hyaloid membrane; and
 • Neovascular glaucoma as a consequence of PDR with some visual potential. 

Patients with vitreous hemorrhage, TRD, macular edema, and neovascular 
glaucoma due to causes other than diabetes were excluded. 

The data collected were analyzed using SPSS, version 16.0. For statistical 
analysis, data were summarized using frequency and percentage for categorical 
variables. 

Table 1. The number and percentage of patients with various types of retinopathy

Type of retinopathy Number of patients (n) Percentage

Mild NPDR 116 8.08

Moderate NPDR 191 13.31

Severe NPDR 96 6.68

Very severe NPDR 23 1.60

NPDR with maculopathy 49 3.41

PDR 63 4.39

PDR + maculopathy 13 0.9

Total DR 551 38.4

No DR 884 61.6

Total patients 1,435 100

Results
There were 1,435 diabetic patients included in the study, of whom 66.57% were 
males. Majority of them (88.49%) were in the age group of 31 to 70 years. DR 
changes were absent in 61.60% patients. The number and percentile of patients 
with the various types of DR are given in Table 1. 
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Fig. 1. Age and gender distribution of patients with VTDR.
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The total number of patients with VTDR were 125 (8.71%). Figure 1 depicts 
the comparison of age and gender distribution of the VTDR patients among 
diabetics. Among the patients with VTDR, vitrectomy was indicated and advised 
in 26 patients (1.81%).

Discussion
This study documents the number of VTDR patients requiring surgical inter-
vention. With the increasing numbers of patients with diabetes mellitus in the 
world, data on the regional prevalence of DR become important for planning the 
management strategy. Although the initial stages of DR require merely obser-
vation and systemic glycemic control, advanced stages of vision-threatening 
retinopathy require more intensive management.2 The major modalities of 
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managing PDR include retinal photocoagulation, intravitreal anti-VEGF injec-
tions, and, in certain cases, vitreoretinal surgery.4 The infrastructural and human 
resources needed for managing advanced retinopathy are limited. The expenses 
involved in the establishment of the needed resources for screening and manage-
ment of DR are also high. Hence, a reliable estimation of the disease burden 
would help in the proper allocation of the limited resources to ensure optimal 
utilization. Only a small portion of patients would need surgical intervention for 
the management of VTDR, especially in cases of vitreous hemorrhage or retinal 
detachment. The hospital-based setup of our study was a limiting factor in deter-
mining the prevalence of VTDR. However, we felt that data regarding patients 
with VTDR requiring surgical therapy were more likely to be obtained from a 
tertiary care hospital providing vitreoretinal services. 

In our study, DR was seen in 38.4% of diabetic patients. This was marginally 
higher than a 33.9% prevalence in another hospital-based study from Western 
India5 and considerably higher than 20.4% reported in a population-based 
prevalence study in South India.6 However, it was closer to the 45% prevalence 
reported in the South Asian community settled in the United Kingdom by 
Raymond et al.7

PDR was seen in 5.29% of diabetics in this study with NPDR in 33.08% patients. 
The proportion of retinopathy detection was higher than other studies and there 
were more NPDR cases detected in our study.5,6 The difficulty in the detailed 
clinical screening of retinopathy in population-based studies may affect the 
accurate staging, especially of early stages. This factor may affect the prevalence 
values.8 The use of fundus photography and evaluation can overcome this hurdle 
but is expensive for use in developing countries.6 Our study probably was able 
to detect more retinopathy due to a detailed stereoscopic fundus evaluation of 
all patients, as well as the availability of confirmation by a specialist in doubtful 
cases. Poor retinopathy detection and management have been attributed to the 
lack of a specialist retina service.9

Many of the patients visiting our hospital had other systemic diabetic compli-
cations. The presence of retinopathy is known to be higher in the presence of 
coexisting microvasculopathies of other systems.10 Hence, referral from these 
departments may also have accounted for a higher prevalence in our study. 

We found that VTDR was present in 8.71% of the diabetics. Most of the patients 
with VTDR (91.2%) were in the age group of 31 to 70 years and 81.4% were males. 
Nearly 60% of these patients were in the working age group of 25 to 60 years. 
This implies that not only is there a threat of severe visual loss in almost 5.15% 
of all the diabetic patients in our study but that it will affect the potential bread-
winners of their families. DR is known to be the leading cause of preventable 
blindness in the working adult population in the United States as well.11
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Although the total DR percentage in our study is similar to the study by 
Raymond et al., the proportion of VTDR is lesser (8.71% compared with 16% 
noted by Raymond et al.)7 This may be attributed to the exclusion of severe NPDR 
without significant macular edema as vision threatening in our study.

We observed more males presenting with DR (68.57%) as well as VTDR (81.4%) 
compared with females. Other epidemiological studies12,13 and reviews14 have 
also observed a male predominance in DR. 

Among the 125 patients with VTDR, vitrectomy was indicated in 26 patients. 
These accounted for nearly 1.81% of our diabetic study population. The benefits of 
vitrectomy in PDR were initially suggested by the Diabetic Retinopathy  Vitrectomy 
Study (DRVS), and subsequent studies have strengthened this concept.15,16 The 
technological advancements in surgical approach are probably the main factors 
responsible for this improved outcome.16 However, such improved operating 
systems demand more elaborate and stringent operation theatres and surgical 
instruments. 

In recent years, though, there has also been a decline in the rates of vitrectomy 
needed for DR management in some countries, due to an overall decrease in 
advanced stages of diabetic eye disease. This has been achieved due to an exten-
sive and meticulous screening, early detection, and treatment program by these 
countries.17 In addition to this, better dietary habits, lifestyle modification, and 
systemic therapy for glycemic control have probably contributed to lessening the 
rates of end-organ damage due to diabetes, including retinopathy.18

Hence, in countries with fewer resources but a high load of diabetic patients, 
systemic control of the disease by dietary and medical means should be empha-
sized. The improvement of screening programs for early detection of retinopathy 
patients would avoid progression to advanced stages. The use of teleophthal-
mology and telemedicine services can improve this endeavor.19 Referral services 
to tertiary care centers providing integrated and complete care for diabetes and 
its complications can then be facilitated. 
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