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Abstract 
Optical coherence tomography provides a high-resolution imaging of ocular tissues to improve 

the diagnosis and management of diabetic retinopathy by producing reliable, reproducible and 

objective retinal images especially in diabetic macular edema that can clearly only be detected 

with OCT. It enhances the ability to exactly diagnose diabetic macular edema, epiretinal 

membranes, vitreomacular or vitroretinal traction. OCT also helps in visualising 

morphological changes of the retina in diabetic retinopathy. It demonstrates that macular 

edema which is a complex clinical entity with various morphology. With the OCT, structural 

changes and quantitative assessment of macular edema have become feasible as determined 

with retinal thickness and volume. 

 

 

Introduction 
There is vast increase in patients of diabetes across the 

world according to WHO (World Health Organization). The 

number of diabetics will increase from more than 422 

million persons to 552 million expected number in the year 

2030.3,4 Most commonly found ocular complication in 

diabetics is Diabetic retinopathy (DR) which ultimately 

leads to blindness. Therefore, for screening work and early 

diagnosis & treatment few objective & reproducible tests 

are needed for proper assessment of diabetic retinopathy, & 

to record any macular thickness & other significant changes 

in them. 

The most common and important sign in diabetic 

retinopathy patients is Macular oedema which leads to 

blindness in near future. Therefore, there is a need of early 

diagnosis of such condition, thereby the disease can be 

avoided.6 The metabolic control & start of medical 

treatment can reduce the complications of disease & also 

play a vital role in post-ponement of potential visual 

compromise. There is high incidence of macular oedema & 

it is evident in 10% of diabetics. Diabetic retinopathy is 

commonly seen in type 2 diabetes mellitus in comparison to 

type 1 diabetes mellitus.7 

New studies have shown that neurological degeneration 

imparts vital role in the pathogenesis of diabetic-

retinopathy.8 Regulation of blood flow & neural activity 

have significant interaction and is considered to be involved 

in the patho-physiologic mechanism of diabetic retinopathy, 

& is considered as neurovascular coupling.9,10 

Optical coherence tomography (OCT) is required for 

quantitative analysis of retinal architecture & gives detailed 

scans of retinal structure with a high resolution, retinal 

thickness, choroid &optic disc morpho-metry.11 OCT 

images can be used to qualitative assessment of pathological 

changes in retina, which can also make quantitative 

measurements, in vivo.12,13 Spectral Domain OCT is being 

used to evaluate  retinal vessel diameter in recent trends.14,15 

OCT plays  important  role to be considered as good tool for 

screening, diagnosis &treatment for assessment & 

evaluation of diabetic retinopathy.11 

The main purpose for conduction of this study was to 

determine whether diabetes affects the macular thickness, 

with the aim to compare central macular thickness in normal 

and diabetic patients without diabetic retinopathy. 

 

Materials and Methods 
Minimum age of respondents in present study was 30 years 

and maximum age was 55 years. A written informed 

consent was obtained from all the participants. Participants 

were divided into three groups: 1. With diabetes mellitus 

more than 5 years 2. With diabetes less than 5 years and 3. 

Normal and healthy individuals. 

The inclusion criteria in the diabetes group were age 

between 30 and 55 years, without microvascular or 

macrovascular complications of DM and with oral or 

subcutaneous treatment of hyperglycemia. Healthy control 

subjects did not have any diagnosed ocular disease, 

diabetes, or other systemic disease. 

Subjects with cardiovascular pathology, renal failure, 

diabetic neuropathy or glycosylated hemoglobin (HbA1c) > 

86 mmol/mol (10%), were excluded from the study. We also 

excluded eyes with diabetic retinopathy, previous laser 
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photocoagulation, history of ocular surgery, ocular diseases 

that could cause degeneration (glaucoma, uveitis or retinal 

disease including retinal vein occlusion and age related 

macular degeneration) and refractive error of more than 3.00 

spherical diopters and 1.00 cylindrical diopters. Patients 

with blurred ocular media intraocular pressure > 21 mmHg 

abnormal perimetry and inadequate pupil dilatation were 

excluded. 

All the participants passed a screening examination that 

included a full medical history, physical examination, blood 

sampling (for glycosylated hemoglobin), best corrected 

visual acuity measurement, slit lamp biomicroscopy, IOP 

measurement.  

Statistical analysis was done using SPSS 20.0 software. 

Descriptive statistical data were described as mean and 

categorical data and were presented as percentages. Total 

retinal thickness in every quadrant was recorded for the DM 

and healthy groups. The P value ˂ 0.05 was considered 

statistically significant. 

 

Results 
A total 101 participants were in the study out of which 51 

were with diabetes and rest 50 were without diabetes. 25 

had diabetes for less than 5 years duration and 26 had 

diabetes for more than 5 year duration. Comparison of 

central macular thickness in normal and diabetic patients 

without diabetic retinopathy was done by applying proper 

tests. 54 were female participants and 47 were male 

participants. 

 

 

Table 1: Distribution according to HbA1C among patients 

HbAIC Number Mean SD Min Max 

Diabetes < 5 25 0.055 0.006 0.040 0.065 

Diabetes > 5 26 0.069 0.007 0.056 0.080 

Normal 50 0.046 0.005 0.040 0.060 

 

Significant association was found (P<0.05). Mean HbA1C among patients with diabetes more than 5 years (6.9± 0.7%) was 

greater as compared to HbA1C of those with diabetes less than 5 years (5.5 ±0.6%) and normal cases (4.6±0.5%) 

 

Table 2: Distribution of superior central macular thickness among patients 

Superior Number Mean SD Min Max 

Diabetes < 5 50 171.94 26.39 122.00 236.00 

Diabetes > 5 52 228.81 15.10 198.00 252.00 

Normal 100 121.32 14.60 80.00 200.00 

 

Significant association was found (P< 0.05). Mean thickness of diabetic with duration less than 5 years was 171.94±26.3 

while those with diabetes more than 5 years was 238±15.10. Mean superior quadrant thickness at the macula of normal 

patients was 121.32±14.69. Thus diabetics with disease more than 5 years had more superior quadrant central macular 

thickness 

 

Table 3: Distribution of inferior central macular thickness among patients 

Inferior Number Mean SD Min Max 

Diabetes < 5 50 161.64 32.82 83.00 215.00 

Diabetes > 5 52 193.23 15.47 154.00 220.00 

Normal 100 101.55 20.37 60.00 143.00 

 

Significant association was found (P< 0.05). Mean thickness of diabetic with duration less than 5 years was 161.94±32.8 

while those with diabetes more than 5 years was 193.23±15.47. Mean inferior thickness of normal patients was 

101.55±20.37. Thus diabetics with disease more than 5 years had more inferior quadrant macular thickness 

 

Table 4: Distribution of temporal central macular thickness among patients 

Temporal Number Mean SD Min Max 

Diabetes < 5 50 169.78 35.08 69.00 210.00 

Diabetes > 5 52 194.00 17.23 165.00 260.00 

Normal 100 150.19 36.97 69.00 240.00 

 

Significant association was found (P< 0.05). Mean thickness of diabetic with duration less than 5 years was 169.78±35.08 

while those with diabetes more than 5 years was 194.00±17.23. Mean temporal thickness of normal patients was 

150.19±30.97. Thus diabetics with disease more than 5 years had more temporal quadrant macular thickness 
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Table 5: Distribution of nasal central macular thickness among patients 

Nasal Number Mean SD Min Max 

Diabetes < 5 50 172.66 25.39 120.00 205.00 

Diabetes > 5 52 202.04 27.13 156.00 260.00 

Normal 100 151.82 27.91 69.00 200.00 

 

Significant association was found (P< 0.05). Mean thickness of diabetic with duration less than 5 years was 172.66±25.39 

while those with diabetes more than 5 years was 202.04±27.13. Mean nasal thickness of normal patients was 151.82±27.91. 

Thus diabetics with disease more than 5 years had more nasal quadrant macular thickness 

 

Table 6: Distribution of foveal thickness among patients 

Fovea Number Mean SD Min Max 

Diabetes < 5 50 176.20 32.00 112.00 230.00 

Diabetes > 5 52 219.27 14.84 180.00 245.00 

Normal 100 123.13 17.16 90.00 206.00 

 

Significant association was found (P< 0.05). Mean thickness 

of diabetic with duration less than 5 years was 176.32±32 

while those with diabetes more than 5 years was 

219.27±14.84. Mean foveal thickness of normal patients 

was 123.13±17.16. Thus diabetics with disease more than 5 

years had more foveal thickness. 

 

Discussion 
Timely diagnosis and intervention can prevent irreversible 

vision loss due to diabetic retinopathy. Various aetiological 

factors like hyperglycemia and changes in caliber of retinal 

vasculature have been postulated as responsible in 

determining the severity and progression of diabetic 

maculopathy. 

In recent years various studies have established Optical 

Coherence Tomography (OCT) has proven to be an 

invaluable tool in diagnosis and management of diabetic 

maculopathy as it is quick, accurate, non-invasive and easily 

reproducible.16-17 OCT can detect macular oedema, vitreo-

macular traction, taught posterior hyaloid which helps in 

early diagnosis and appropriate intervention in cases of 

diabetic maculopathy. 

Central Macular Thickness (CMT) is known to increase 

in diabetic patients due to increase in vascular permeability. 

Multiple studies have measured central macular thickness in 

diabetic patients but the results are variable with no clear 

correlation between CMT and duration of diasease or vision.   

In this study, we investigated if, Central Macular Thickness 

measured with OCT can detect pre-clinical disease and thus 

identify the subset of patients who are at risk to develop 

clinical maculopathy. Glycosylated Hemoglobin is a 

consistent and predictable marker for long term control of 

blood sugar level in diabetic patients. Other studies have 

shown relationship between HbA1c levels and macular 

volume as well as diabetic macular edema.18-20 In our study, 

comparison of CMT in diabetic patients with normal HbA1c 

level to those with elevated levels of HbA1c revealed a 

statistically significant increase in the latter group possibly 

indicating the role of uncontrolled hyperglycemia in 

vascular deregulation leading to increased permeability. 

Demir et al, in their study did not find significant 

association between increased macular thickness and  

duration of diabetes.1,2 They also did not find increased 

CMT with increased levels of HbA1c, contrary to our study. 

Quadrant (Nasal/ Temporal/ Superior/ Inferior) to quadrant 

comparison of macular thickness also showed increase in 

patients with diabetes more than 5 years those with the 

disease for less than 5 years which in turn was more than the  

control population. The increase in thickness was 

statistically significant (T Test) in each instance. This 

corroborates the hypothesis that duration of disease is an 

important factor for onset of diabetic retinopathy. As none 

of these patients demonstrated clinically evident 

retinopathy, this finding shows that serial measurements of 

CMT in diabetic patients is an important investigation 

which can indicate the trend towards clinical retinopathy if 

progressive increase in thickness is noted. 

Further studies with a larger sample size are needed to 

analyze these results as well as to investigate to correlation 

between CMT and other parameters like visual acuity and 

vascular permeability in pre-clinical retinopathy. 

 

Conclusion 
CMT, as measured on OCT is an effective and non-invasive 

investigation to monitor progress of retinopathy in diabetic 

patients and can help predict onset of clinical retinopathy. 

Additional studies can further establish the relationship of 

CMT measurement to other key parameters in the 

assessment of diabetic retinopathy.  
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