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ABSTRACT

Background: Diabetic Retinopathy is due to the microangiopathy changes in the retinal precapillary
arterioles, capillaries and venules. Diabetic Maculopathy is the leading cause of blindness in Diabetic
Retinopathy. Retinal ischemia and edema are the two major intraretinal components of Diabetic
Maculopathy. Visual loss is caused by the breakdown of blood retinal barrier, which leads to increase
in the extracellular fluid within the retina, resulting in distortion of the retinal architecture. However,
Diabetic Retinopathy has an unpredictable evolution and control of this disease is challenging. Hence,
with timely detection and treatment, proper follow up and Diabetes Mellitus care, visual loss can be
prevented.

This study is done to compare Diabetic Maculopathy among Non-Proliferative and Proliferative
Diabetic Retinopathy patients. Thus, leading to early treatment and prevention of blindness due to
Diabetic Maculopathy.

Objective: Comparison of Diabetic Maculopathy among Non-Proliferative and Proliferative Diabetic
Retinopathy in Type 2 diabetic patients.

Methodology: Non-Proliferative and Proliferative Diabetic Retinopathy patients were prospectively
enrolled. All the participants in the study were interviewed using a wellstructured proforma. Patient’s
details including age, sex, type and duration of diabetes, treatment history were recorded. Complete
Ocular examination was done including Best corrected visual acuity (BCVA), Anterior segment
examination using Slit lamp Retinoscopy, Intraocular pressure measurement using Applanation
Tonometer, Amsler Grid, Posterior segment examination includes dilated fundus examination with
indirect Ophthalmoscope and Slit lamp biomicroscopy using +90D. Fundus Photography will be taken
for documentation using canon fundus camera. Statistical analysis was performed using SPSS
software.

Results: This prospective study was conducted in the Department of Ophthalmology at Vinayaka
Missions Medical College, Karaikal. On approval by ethical committee, 100 Diabetic Retinopathy
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patients were recruited after obtaining informed consent. According to ETDRS Classification patients
were recruited in two groups. 50 patients were in non-proliferative and 50 patients were in
proliferative Diabetic Retinopathy group. The maximum number of patients belonged to the age group
of 51-60 years ie.34 patients (68%) in NPDR Group and 61-70 years ie.21 patients (42%) in PDR
group. Females outnumbered males i.e. 26 patients (52%) in NPDR group and 30 patients (60%) in
PDR group. The results of the study showed that 21 patients (68%) in NPDR Group had developed
Diabetic Maculopathy when compared to PDR Group ie.10 patients (32%) and which was found to
be statistically significant. The results of the study also showed that within NPDR group, severe
NPDR patients i.e. 10 patients (47%) developed Diabetic Maculopathy when compared to Mild and
Moderate NPDR patients.

Conclusion: The results of the study showed that 21 patients (68%) in NPDR Group had developed
Diabetic Maculopathy when compared to PDR Group ie.10 patients (32%). The results of the study
also showed that within NPDR group, severe NPDR patients i.e. 10 patients (47%) developed Diabetic
Maculopathy when compared to Mild and Moderate NPDR patients. Since, the prevalence of Diabetic
Maculopathy is increasing nowadays in both NPDR and PDR patients, it is advisable to undergo
fundus examinations periodically at regular intervals to detect the Diabetic Maculopathy at the
earliest. Early treatment with photocoagulation can stabilize the visual acuity and prevent further
visual loss. So, it is recommended that diabetic patients should have regular retinal examinations
through a dilated pupil within 3—5 years of diabetes and follow-up yearly.

Keywords: Diabetic Maculopathy, Non-Proliferative Diabetic Retinopathy, Proliferative Diabetic
Retinopathy

Introduction

Blindness is one of the most feared complications of Diabetic Retinopathy but also preventable.
Diabetic Maculopathy is the common causes of blindness in the world due to Diabetic Retinopathy.
It Contributes 4.8% of the 37 million cases of blindness throughout the world. In NIDDM (Type II
diabetic mellitus), for the patients with duration of more than 5 years, 40% of those taking insulin and
24% of those not taking insulin have retinopathy. These rates increase with increased duration of
diabetes.

Classification
The most widely used classification is the Early Treatment for Diabetic Retinopathy
Study Classification (ETDRS)

NPDR (Non proliferative Diabetic Retinopathy)

It is characterized by presence of retinal hemorrhages, exudates and configurational changes in veins.
The severity of retinopathy is further classified as

a. Mild NPDR (At least one microaneurysm)

b. Moderate NPDR (Soft exudates, venous beading & IRMAs (Intraretinal microvascular
abnormalities)

C. Severe NPDR (Any one of the following)

1) Hemorrhages and microaneurysms in all 4 quadrants ii) Venous beading in 2 or > quadrant iii)
IRMA in atleast 1 quadrant

d. Very Severe NPDR (Any 2 or more of the criteria for Severe NPDR)

PDR (Proliferative Diabetic Retinopathy)
It is composed of NVD (New Vessels on Disc) or NVE (New vessels elsewhere), Vitreous or Pre-
Retinal hemorrhages and Fibrous Tissue Proliferation.

1. Early PDR (New vessels on disc or elsewhere)
2. High risk PDR
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1) NVD > 1/3-1/2 Disc area ii) NVD & vitreous or pre-retinal hemorrhages iii) NVE > 5 disc area
and vitreous or pre-retinal haemorrhages.

3. Advanced PDR (Extensive vitreous hemorrhages preclude grading and presence of retinal
Detachment in the macula)

Classification of Diabetic maculopathy by fundus fluorescein angiography (FFA)
* Exudative Maculopathy/CSME (Focal edema and Diffuse edema), Ischemic maculopathy and mixed
maculopathy.

CSME (Clinically Significant Macular Edema)

1. Thickening of the retina < 500 microns from the center of the macula.

2. Hard exudates at or within 500 microns from the center of macula, ifassociated with thickening of
the adjacent retina.

3. A zone of retinal thickening, 1 disc area or larger in size, a part of which is within 1 disc diameter
from center of macula.

Pathogenesis of Diabetic retinopathy
Hyperglycemia

J

Intracellular sorbitol accumulation
Free radicals
Glycated end products
Disruption of ionic channel function
Protein kinase C activation

Direct effect on retinal cells Microangiopathy Hematological &
(Damage to capillary wall)  Rheological changes
Intra retinal hemorrhages Edema & Exudates  Microvascular occlusion
Ischemia
IRMA

Neovascularization — Fibrosis

Eibrosis — Traction
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Pathogenesis of Diabetic maculopathy

The most common cause of impairment of vision in Diabetic Retinopathy is due to macular edema.
The deterioration of vision is due to macular edema, presence of hard exudates in the macula and
hemorrhages in the macula. The increased vulnerability of macula in particular is due to abundance
of Henle's layer in the macula which are more hydrophilic, relative a vascularity when compared to
the rest of the retina, which limits fluid absorption, thin basal lamina which offers little protection
against any biochemical effects and exudates are common in the macula because the Outer Plexiform
Layer at the macula has large potential interstitial space between cells.

Management

Complete Ocular examination including Best corrected visual acuity (BCVA), Anterior segment
examination using Slit lamp Retinoscopy, Intraocular pressure measurement using Applanation
Tonometer, Amsler Grid, Posterior segment examination includes dilated fundus examination with
indirect Ophthalmoscope and Slit lamp biomicroscopy using +90D should be done. Fundus
fluorescein angiography (FFA) and Optical coherence tomography (OCT) is the mandatory
investigations needed for confirmation of the diagnosis, documentation of the various lesion, deciding
about the management and follow up. Good Glycemic Control is the mainstay of treatment.
Depending on the severity of the retinopathy intravitreal injections, pan retinal photocoagulation
(PRP) or surgical approaches (Vitrectomy) can be done.

Aim of the study
Comparison of Diabetic Maculopathy among Non-Proliferative and Proliferative Diabetic
Retinopathy in Type 2 diabetic patients.

Methodology

Ethics approval: With prior approval from our institutional ethical committee, this study was
conducted in the department of ophthalmology at Vinayaka Missions Medical College, Karaikal.
Informed consent was taken from all participating patients. Patients were explained in their vernacular
language and were informed that they could drop out of the study at any point. An informed written
consent was obtained from the patients.

Study population: Study population included 100 patients diagnosed with Diabetic retinopathy (50
Non proliferative and 50 Proliferative Diabetic Retinopathy patients) who attended the
Ophthalmology out-patient department at Vinayaka Missions Medical College, Karaikal.

Study design: This study is a prospective, Comparative case study conducted in Vinayaka Mission
Medical College, Karaikal.

Inclusion criteria: Patients of both sexes ageing more than 35 years with Non-insulin dependent
Diabetes mellitus having Non Proliferative and Proliferative Diabetic Retinopathy were included in
the study. According to ETDRS classification 50 patients in Non Proliferative Diabetic Retinopathy
group and 50 patients in Proliferative Diabetic Retinopathy.

Exclusion criteria: Patients with Hypertensive Retinopathy, hazy media due to dense cataract,
Glaucoma, Uveitis, Corneal opacities or irregularities, Ocular infections and any other major medical
problems

Data collection: Patient’s details including age, sex was recorded. Complete Ocular examination
including Best corrected visual acuity (BCVA), Anterior segment examination using Slitlamp
biomicroscopy, Retinoscopy, Intraocular pressure measurement using Applanation Tonometer and
Posterior segment examination includes dilated fundus examination with Slitlamp biomicroscopy
using +90D, Amsler grid and fundus Photography was taken for documentation using canon fundus
camera.
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Data management and statistical analysis: Collected data was entered into the Microsoft Excel
sheet and the statistical software SPSS version 25 was used to analyze the data. The data were
presented in percentages and proportions using tables and charts. Using suitable statistical tests,
associations were calculated, and a p-value of <0.05 was considered statistically significant.

Results
Graph 1: Gender distribution of patients studied

¥ Female ¥ Female

® Male ® Male

NPDR PDR

Out of 50 patients in NPDR Group majority i.e. 26 patients (52%) were females and only 24 patients
(48%) were males. In PDR Group also majority i.e. 30 patients (60%) were females and only 20
patients (40%) were males.

Graph 2: Age distribution of patients studied
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Out of 50 patients studied in NPDR Group, maximum number of patients belonged to age group of
51-60 years i.e. 34 patients (68%), followed by the age group 61- 70years i.e. 14 patients (28%) and
Only 2 patients (4%) belonged to the age group of 41-50 years of age.Out of 50 patients studied in
PDR Group, maximum number of patients belong to age group of 61-70 years i.e. 21 patients (42%),
followed by the age group of 51-60 years, i.e. 14 patients (28%) and 71-80 years of age i.e. 12 patients
(24%). Only 3 patients (62%) were in 41-50 years of age group. The P value was found to be less than
0.001.

Vol. 32 No. 05 (2025): JPTCP (696-706) Page | 700



A Comparative Study Of Diabetic Maculopathy Among Non Proliferative And Proliferative Diabetic Retinopathy

Patients

Table 1: Type of Diabetic Retinopathy (According to ETDRS Classification)

Type of Diabetic Retinopathy | No. of patients Percentage
PDR 50 50.0
Mild NPDR 19 19.0
Moderate NPDR 16 16.0
Severe NPDR 15 15.0
Total 100 100%
Table 2: Diabetic Retinopathy in relation to Duration of Diabetes
Crosstab
DIABETIC RETINOPATHY GROUPS Total
PDR MILD MODERATE |SEVERE
NPDR NPDR NPDR
Count |0 12 3 0 15
1-5 Years % 0.0% 63.2% 18.8% 0.0% 15.0%
Count |3 7 9 6 25
6-10 Years % 6.0% 36.8% 56.2% 40.0% 25.0%
Count |10 0 4 9 23
11-15 Years | % 20.0% |0.0% 25.0% 60.0% 23.0%
Count |23 0 0 0 23
16-20 Years | % 46.0% |0.0% 0.0% 0.0% 23.0%
Duration | Above20 [ oot 14 2 0 0 4
( Years) Years % 28.0% |0.0% 0.0% 0.0% 14.0%
Count |50 19 16 15 100
Total % 100.0% | 100.0% 100.0% 100.0% 100.0%

Pearson Chi-Square =105.684* p=0.001

The above table depicts that out of 100 patients, 50 patients (50%) were in PDR group and remaining
50 patients (50%) were in NPDR group. In the duration of diabetes of 1 to 5 years, no one having
PDR and15 patients (30%) having NPDR. In the period of 6-10 years 3 patients (6%) having PDR
and 22 patients (44%) having NPDR. In the period of 11-15 years, 10 patients (20%) having PDR and
13 patients (26%) having NPDR and with 16-20 years of duration 23 patients (46%) having PDR and
above 20 years of duration 14 patients (28%) having PDR. Which was found to be statistically
significant i.e. p<0.05.
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Table 3: Diabetic Maculopathy in relation to duration of diabetes of patients studied

DURATION OF DIABETES

MACULOPATHY

1-5YRS | 6-10YRS | 11-15YRS | 16-20 YRS | >20 YRS | TOTAL

u| o §2) () 12] [) @ [) §2] () )

5 8 5| 8 5| 8 5|8 5|8 | ¢ |8

— c = C = c - c = C [} [
WITH g8 g 8 2|8 2|8 2|8 = 3
MACULOPATHY g g g g g N

0 0% |15/60% |8 |35% |6 |26% 2 | 14% |31 |31%
WITHOUT . . . . . .
MACULOPATHY | 15| 100%] 10| 40% | 15| 65% | 17| 74% 12 [ 86% | 69 | 69%
Total 15| 100%| 25| 100%| 23 | 100% | 23 | 100% | 14 | 100%| 100 | 100%

The chi-square statistic is 15.2067**. The p-value =0 .004.

Out of 31 patients with Diabetic Maculopathy, Majority of 15 patients (60%) developed Diabetic
Maculopathy in 6-10 years duration of diabetes, followed by 8 patients (35%) in 11- 15 years of
diabetes and 6 patients (26%) in 16-20 years of diabetes. Only 2 patients (14%) developed Diabetic
Maculopathy in more than 20 years of duration of diabetes.

Table 4: Diabetic Maculopathy distribution in two groups of patients studied

DIABETIC MACULOPATHY * group Cross tabulation
Group Total
PDR NPDR
DIABETIC With Patients 10 D1 31
MACULOPATHY Maculopathy |percentage 32.26%  167.74%  131.00%
Without Patients 40 29 69
Maculopathy |, @ entage 57.97%  42.03%  169.00%
Patients 50 50 100
Total
Percentage 100.00% [100.00% {100.00%

Pearson chi-square = 5.657* p=0.02

The above table depicts that, out of 100 patients studied 31 patients having Diabetic Maculopathy.
Among the 31 Diabetic Maculopathy patients, 21 patients (68%) were in NPDR group and 10patients
(32%) in PDR group. Chi square value was 5.657 which was statistically significant p<0.05, which
shows that NPDR group patients developed Diabetic Maculopathy more than PDR group.

Vol. 32 No. 05 (2025): JPTCP (696-706) Page | 702



A Comparative Study Of Diabetic Maculopathy Among Non Proliferative And Proliferative Diabetic Retinopathy
Patients

Graph 3: Diabetic Maculopathy distribution within NPDR group of patients studied
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Out of 50 patients in NPDR group, 21 patients having Diabetic Maculopathy. Among the 21 Diabetic
Maculopathy patients, 10 patients (48%) belong to Severe NPDR group 7 patients (33%) belong to
Moderate NPDR group and 4 patients (19%) belong to Mild NPDR group, which shows that in NPDR
group, maximum number of patients with Severe NPDR developed Diabetic Maculopathy when
compared to Mild and Moderate NPDR group. And p value is found to be significant

Table 5: Visual acuity on presentation in Diabetic Maculopathy patients studied

TYPE OF RETINOPATHY (WITH MACULOPATHY EYE (WITHOUT MACULOPATHY EYE
Mild NPDR 4 6/24 -6/12 (IN ALL 4 EYES) 6/9-6/6 (IN ALL 4 EYES)
Moderate NPDR 7 6/36 —6/12 (IN ALL 7 EYES) 6/12-6/6 (IN ALL 7 EYES)
Severe NPDR 10 6/60 — 6/24 (IN ALL 10 EYES) 6/18-6/9 (IN ALL 10 EYES)
>6/60 (IN ALL 10 EYES) 6/60-6/24 (IN ALL 10 EYES)
PDR 10

The chi-square statistic is 29.0118. The p-value is < 0.00001.

Out of 4 patients in the Mild NPDR group, Diabetic Maculopathy eye has 6/24-6/12 visual acuity
when compared to normal eye i.e. 6/9-6/6.0ut of 7 patients in the Moderate NPDR group, Diabetic
Maculopathy eye has 6/36-6/12 visual acuity when compared to normal eyei.e.6/126/6.0ut of 10
patients in the Severe NPDR group, Diabetic Maculopathy eye has 6/60-6/24 visual acuity when
compared to normal eye i.e.6/18-6/9.0ut of 10 patients in the PDR group, Diabetic Maculopathy eye
has less than 6/60 visual acuity when compared to normal eye i.e.6/60-6/24. Hence, there is a drop of
two Snellen lines between normal eye and Diabetic Maculopathy eye in all groups. And also found to
be statistically significant.

Table 6: Treatment for T2DM in relation to Diabetic Maculopathy patients studied

Treatment
for T2DM With maculopathy without maculopathy | Total

Patients Percentage | Patients Percentage | Patients Percentage
Insulin 9 29.0% 20 29.0% 76 76.00%
OHAS 22 71.0% 49 71.0% 24 24.00%
Total 31 100.0% 69 100.0% 100 100.00%
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Out of 31 patients with Diabetic Maculopathy, majority of 22 patients were on treatment with Oral
Hypoglycemic Agents and only 9 patients were on treatment with insulin. Out of 69 patients without
Diabetic Maculopathy, majority of 49 patients were on treatment with Oral Hypoglycemic Agents and
only 20 patients were on treatment with insulin.

Discussion

Out of 50 patients in NPDR Group majority i.e. 26 patients (52%) were females and only 24 patients
(48%) were males. In PDR Group also majority i.e. 30 patients (60%) were females and only 20
patients (40%) were males. Out of 50 patients studied in NPDR Group, maximum number of patients
belonged to age group of 51-60 years i.e. 34 patients (68%), followed by the age group 61-70 years,
i.e. 14 patients (28%) and Only 2 patients (4%) belonged to the age group of 41-50 years of age. Out
of 50 patients studied in PDR Group, maximum number of patients belong to age group of 61-70
years i.e. 21 patients (42%), followed by the age group of 51- 60 years, i.e. 14 patients (28%) and 71-
80 years of age i.e. 12 patients (24%). Only 2 Patients (62%) was in 4150 years of age group. The P
value was found to be less than 0.001. Among patients with Diabetic Retinopathy ofl to 5 years, no
one having PDR and15 patients (30%) having NPDR. In the period of 6-10 years 3 patients (6%)
having PDR and 22 patients (44%) having NPDR. In the period of 11-15 years, 10 patients (20%)
having PDR and 13 patients (26%) having NPDR and with 16-20 years of duration 23 patients (46%)
having PDR and above 20 years of duration 14 patients (28%) having PDR. which was found to be
statistically significant i.e. p<0.05. Out of 100 patients studied 31 patients having Diabetic
Maculopathy. Among the 31 Diabetic Maculopathy patients, 21 patients (68%) were in NPDR group
and 10patients (32%) in PDR group. Chi square value was 5.657 which was statistically significant
p<0.05, which shows that NPDR group patients developed Diabetic Maculopathy more than PDR
group. Out of 50 patients in NPDR group, 21 patients having Diabetic Maculopathy. Among the
21Diabetic Maculopathy patients, 10 patients (47%) belong to Severe NPDR group, 7 patients (33%)
belong to Moderate NPDR group and 4 patients (19%) belong to Mild NPDR group, which shows
that in NPDR group, maximum number of patients with Severe NPDR developed Diabetic
Maculopathy when compared to Mild and Moderate NPDR group. And p value is found to be
significant. Out of 31 patients with Diabetic Maculopathy, Majority of 15 patients (60%) developed
Diabetic Maculopathy in 6-10 years duration of diabetes, followed by 8 patients (35%) in 11-15 years
of diabetes and 6 patients (26%) in 16-20 years of diabetes. Only 2 (14%) patients developed Diabetic
Maculopathy in more than 20 years of duration of diabetes. Out of 4 patients in the Mild NPDR group,
Diabetic Maculopathy eye has 6/24- 6/12 visual acuity when compared to normal eye 1.e. 6/9-6/6.0ut
of 7 patients in the Moderate NPDR group, Diabetic Maculopathy eye has 6/36-6/12 visual acuity
when compared to normal eye 1e.6/12-6/6.0ut of 10 patients in the Severe NPDR group, Diabetic
Maculopathy eye has 6/60-6/24 visual acuity when compared to normal eye ie.6/18-6/9.0ut of 10
patients in the PDR group, Diabetic Maculopathy eye has less than 6/60 visual acuity when compared
to normal eye ie.6/60- 6/24.Hence, there is a drop of two snellen lines between normal eye and
Diabetic Maculopathy eye in all groups. And also found to be statistically significant. Out of 31
patients with Diabetic Maculopathy, majority of 22 patients were on treatment with Oral
Hypoglycemic Agents and only 9 patients were on treatment with insulin.

Conclusion

Diabetic Maculopathy is the most common cause of visual loss in a patient with Diabetic Retinopathy.
Visual loss is caused by the breakdown of blood retinal barrier, which leads to increase in the
extracellular fluid within the retina, resulting in distortion of the retinal architecture.

The results of the study showed that 21 patients (68%) in NPDR Group had developed Diabetic
Maculopathy when compared to PDR Group ie.10 patients (32%) and which was found to be
statistically significant. The results of the study also showed that within NPDR group, Severe NPDR
patients i.e. 10 patients (47%) developed Diabetic Maculopathy when compared to Mild and Moderate
NPDR patients and which was found to be statistically significant. The results of the study showed
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that 22 patients (71%) on Oral Hypoglycemic Agents had developed Diabetic Maculopathy. Since,
the prevalence of Diabetic Maculopathy is increasing nowadays in both NPDR and PDR patients, it
is advisable to undergo fundus examinations periodically at regular intervals to detect the Diabetic
Maculopathy at the earliest. Early treatment with photocoagulation can stabilize the visual acuity and
prevent further visual loss.

Contflict of interest: None
Source of funding: None
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