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Background: Macular oedema is one of the important signs in patients with diabetic retinopathy which progresses to
complete blindness. Therefore, early diagnosis of the disease can prevent the progression of disease. Methods: This
comparative study was conducted on 200 eyes of 100 diabetics and non-diabetics each. Subjects were divided into five
groups according to the International Clinical Diabetic Retinopathy Disease Severity Scale. In each stage, macula was
assessed for the presence or absence of Clinically Significant Macular Oedema (CSME) by using Optical Coherence
Tomography (OCT) method. Results: The maximum percent of patients are present in the age group of 50-60 years. The
maximum and minimum percent of patients in both the genders are diagnosed in the stage 3 and stage 4 retinopathy
respectively. The mean Central Macular Thickness (CMT) in the study group was 291.0+63.0 microns and the mean CMT
in the control group was 216.5+11.7 microns. Central macular thickness was seen to increase progressively with increasing
stages of diabetic retinopathy. A statistically significant difference in mean CMT of controls when compared with each of
the diabetic subgroups independently was observed. Conclusion: Macular thickening increased with increasing stages of
diabetic retinopathy without evidence of any clinically significant macular oedema. It can be used as a good indicator to

monitor such diabetic individuals.
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Coherence Tomography (OCT) has been used in the

diagnosis and treatment of a variety of macular
disease& This technique shows strong correlation
between central foveal thickness and visual acuity.
OCT is used to quantitatively measure macular
thickness for diagnosis and management of macular
oedema and also to detect subclinical macular
thickening in Diabetic Retinopath).

Despite its extensive clinical use, there is only
limited literature on the distribution and assdoias

of OCT measured retinal thickness regularly in @hit
ethnic groups. Normative statistics in general
populations is necessary to allow pathological

ABSTRACT

INTRODUCTION

Diabetic retinopathy is one of the important causes
of blindness in adults. Macular oedema is one ef th
important sign in patients with diabetic retinopath
which progresses to complete blindness. Therefore,
early diagnosis of the disease can prevent the
progression of disea&®.The metabolic control and
initiation of medical treatment can prevent the
complications of disease and also plays an impbrtan
role in postponement of potential visual
compromise. The incidence of macular oedema is

high and present in about 10% of diabetics. As
compared to type 1, retinopathy occurs more
frequently in type 2 diabetes mellitus.
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The main factors which control visual acuity are
central foveal involvement, peri-foveal capillary
blood flow velocity, severity of peri-foveal cajitly

occlusion and retinal thickness at the central dove
A new non-invasive imaging modality Optical

changes to be related, recognized and categorized.
Prior studies on macular thickness dimensions in
persons with diabetes obtained using OCT and other
instruments such as the retinal thickness analyser
have stated variable findin§f5.Some studiés>®
informed significantly thinner peri-central macular
thickness in patients with stage 1 Diabetic
Retinopathy. The hypothesis behind this is that in
earlier stage neuronal loss causes significantitingn

in macular region. In contrast to this, some stidie
found that the macula in subjects with diabetes
without Diabetic Retinopathy was thicker (by more
than 40um) than that in non-diabetic controls. The
Singapore Indian Eye Study of Indian population
residing in Singapore, it was found that macular
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thickness did not differ significantly between
diabetics and non-diabetitk.

Central macula is the most sensitive retinal area
accountable for variations in visual acuity. In
diabetics, collapse of inner blood retinal bartéads

to outpourings, seepage and gathering of lipid
exudates within the retinal layers leading to maicul
oedema. This is considered as the foremost cause of
diminished vision in diabetic retinopathy. Thus,
galuation of central macular thickness is important

Due to lacunae in the literature in Indian popolati

the study was conducted to assess the changes in
central macular thickness in diabetics with différe
stages of retinopathy and in non-diabetic controls.

MATERIALSAND METHODS

This comparative study was conducted in the
Department of Ophthalmology in Teerthanker
Mahaveer Medical College & Research Centre. It
was conducted on 200 eyes of 100 diabetics and
non-diabetics each. Patients with non-fasting péasm
glucose>200 mg/dL were identified as suffering
from diabetes mellitus. Subjects were divided into
five groups according to the International Clinical
Diabetic Retinopathy Disease Severity S¢4le.

test done in last 3 months was recorded for thayst
group. If not done, then non-fasting venous blo
sample was investigated at the hospital laborat
for biochemical testing of HbA1C.

Statistical analysis: Statistical analysis was do
using the chi-square test, Student’s t-test and o
way analysis of variance (ANOVA). The correlatio
between central macular thickness and best codres
visual acuity was determined by Pearso
correlation coefficients. P value <0.05 is consder
as statistically significant.
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RESULTS

The maximum percent of patients are present in the
age group of 50-60 years. The patients are mainly
diagnosed at stage 1 retinopathy with maximum of
38% in the age group of 50-60 years followed by
28% in 40-50 years [Table 1].

The maximum and minimum percent of patients in
both the genders are diagnosed in the stage 3 and
stage 5 retinopathy respectively. In stage 2 atieb4
percent of female patients are less as compared to
males [Figure 1].

Table 1: Demographic analysis (Age in years) of the

1. Diabetics with no apparent Retinopathy (Stage 1)

2. Diabetics with Mild Nonproliferative Diabetic

Retinopathy (Stage 2)

3. Diabetics with Moderate Nonproliferative

subjects.

Diabetic| Stagel StageP Stage3 Stage4 Stgge5
20-30 - 2 1 - -

30-40 6 7 10 - -

40-50 9 16 28 1 -

50-60 12 22 38 9 2

60-70 32 18 11 11 5

Diabetic Retinopathy (Stage 3)

4. Diabetics with Severe Nonproliferative Diabetic
Retinopathy (Stage 4)

5. Diabetics with Proliferative Diabetic Retinopath
(Stage 5)

In each stage, macula was assessed for the presence
or absence of Clinically Significant Macular
Oedema (CSME). Subjects with any coexisting
macular pathology or history of retinal laser or
intraocular surgery were excluded. The subjects
were informed about the study. Demographic data
was recorded for each subject as per protocol. All
cases underwent complete ophthalmological
examination including best corrected visual acuity,
anterior segment examination and posterior segment
examination was performed using a +90 dioptre lens.
OCT scanning was performed using Zeiss Cirrus HD
— OCT 500. Macular thickness measurements were
obtained after pupil dilatation using tropicamidia 1
and phenylephrine hydrochloride 2.5%. The OCT
software generated a topographical map of the
macula as defined by the Early Treatment of
Diabetic Retinopathy Study (ETDRS). Foveal or
central macular thickness is defined as the average
thickness in the central 1 mm diameter. The fovea
was measured thrice and average was calculated.
The result of glycosylated haemoglobin (HbA1C)

The mean Central Macular Thickness (CMT) in the
study group was 391.0+63.0 microns and the mean
CMT in the control group was 216.5+11.7 microns.
A statistically significant difference was obseniad

the mean central macular thickness between the two
groups (p<0.05) using unpaired Student’s t-test. On
comparing CMT among the various stages of
retinopathy, subjects in the stage 5 group showed
maximum CMT (513.5£29.9um) while minimum
CMT was seen in stage 1 retinopathy group
(251.3+20.81m).

Stage 5 -

Stage 4

u females
Stage 3

mmales

Stage 2

Stage 1 '

“ -
Figure 1. Demographic analysis (Gender) of the
subjects.
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Table 2: Central macular thickness in different stages

of retinopathy.

Groups Stage| Stage 2| Stage3 Stage|4 Stage 5
1

CMT 251.3 | 257.1+1 | 289.5+3 | 298.7+1 | 313.5+2

(microns | +20.8 | 9.5 9.4 1.9 9.9

)

MeanzS

D

Central macular thickness was seen to increase

progressively with increasing stages of diabetic

retinopathy. It was observed that there was
statistically significant difference of CMT betwee
these groups (p value <0.05) as depicted in Table
To look for the probability of difference in CMT i
each subgroup when compared independently
other subgroups, a statistically significant difiece
in mean CMT of controls when compared with ea
of the diabetic subgroups independently w
observed as shown in Table 3 (p<0.05).
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Table 3: Probability of group differences (CMT).

GROUPS Control Stage 1 Stage 2 Stage 3 Stage 4 e Stag

Control - - <0.05 <0.05 <0.05 <0.05

Stage 1 - <0.05 <0.05 <0.05 <0.05

Stage 2 - - <0.05 <0.05 <0.05

Stage 3 - - - - <0.05

Stage 4 - - <0.05

Stage 5 - - -
DISCUSSION abnormalities in diabetic subjects with early diake

The leakage and collection of lipid exudates within
the retinal layers leads to macular oedema. Thes is
major cause of decreased vision in Diabetic
Retinopathy. Hence, assessment of thickness of
central macula is important. OCT is used to
guantitatively measure macular thickness for
diagnosis and management of macular oedema and
also to detect subclinical macular thickening in
Diabetic Retinopath{}**?

In our study we found that the mean CMT in
diabetics was more than that in controls and the
difference was statistically significant (p<0.05).
Also, CMT is directly proportional to increasing
stage of the disease. These results are similar to
those observed in previous studies done by various
researchers. The increase in macular thickness in
diabetics as compared to nondiabetic controls ean b
iluminated by looking at the pathophysiology of
Diabetic Retinopathy. Alterations in glucose
metabolism lead to changes in the capillary wéils o
retinal vessels. This leads to breakdown of blood
retinal barrier causing haemorrhages and seepage of
exudates, which in turn present as detectableatetin
thickening in OCT%!

In contrast to our study, few researcH&re
reported early macular thickening in diabetic eyes,
however, the difference was not statistically
significant. In certain patients they observed
significantly higher macular thickness in diabetics
without clinical retinopathy when compared with
controls.

In a study conducted by Oshitari €t%in Japan in
2009, it was seen that central macula in earlyestag
of DR was significantly thinner than controls. This
was explained by the neuronal abnormalities due to
diabetes including retinal ganglion cell death and
axonal degeneration. These neuronal alterations
were hypothesised to precede the vascular

and thus were responsible for thinner macula in
diabetic patients.

On comparing mean CMT in different DR
subgroups, it was found to be progressively
increasing with increasing stage of DR. The mean
CMT values in different subgroups of our subjects
are comparable with previous studfég” This
increased macular thickness with progressively
increasing retinopathy can be explained by
alterations in vascular permeability of peri-foveal
and macular capillaries in diabetics eyes. In our
study, there was a statistically significant diffiece

in mean CMT when comparing no DR with mild
NPDR and mild NPDR with moderate NPDR. But,
no significant difference in mean CMT between
moderate NPDR and severe NPDR was observed.
This could be because of small number of cases in
severe NPDR subgrotf!

Our study showed statistically significant diffecen

in mean CMT in stage 5 group as compared with
other groups as shown in previous studies. This
difference can be because of leaking
microaneurysms or diffusion from capillary
incompetent areas lead to the collection of
intraretinal fluid in the macular aré&d.

Thus, our study suggests that changes in macular
thickness can be detected by OCT despite normal
findings in slit lamp biomicroscopy. These patients
are candidates for more frequent and more detailed
follow up as they are likely to develop CSME.

CONCLUSION

Macular thickening increased with increasing stages
of diabetic retinopathy without evidence of any
clinically significant macular oedema. It can bedis
as a good indicator to monitor such diabetic
individuals. Besides this, vision-threatening macul
oedema can be detected earlier.
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