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ABSTRACT
Background:  As the prevalence of type 2 diabetes mellitus rises, so do its attendant, micro vascular complications. Besides, diabetic retinopathy, 
patients with diabetes are prone to developing corneal endothelial damage, keratoepitheliopathy in the form of recurrent corneal erosions, 
persistent epithelial defects, and superficial keratitis. 
Objectives: To find out the correlation between Diabetes mellitus and Central corneal thickness (CCT).  
Material and Methods: It was a hospital based, Case-Control study. A total of 100 patients, 40-70yrs of age, participated in the study, of whom 50 
were diabetic and 50 were non-diabetic. Consenting patients of age 40-70yrs was done, attending Ophthalmology OPD of medical college in 
Lucknow, who did not have any corneal pathology were divided into two groups – diabetic and non-diabetic. After thorough local and systemic 
examination, the central corneal thickness was measured using Ultrasound pachymetry. 
Results: Mean CCT was thicker in diabetic group (575.53μm) when compared to non-diabetic group (560.40μm). The difference between the 2 
groups was significant (p<0.001). Mean CCT in diabetic patients was 575.53±7.8μm. Mean duration of diabetes was 9.53±1.9 yrs. The correlation 
between CCT and duration of diabetes was not significant (p=0.158). 
Conclusion: The CCT in diabetic patients was thicker compared to CCT in non–diabetics. Therefore, diabetes can increase the CCT but there is no 
significant correlation between duration of diabetes and CCT.
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INTRODUCTION:
Corneal endothelium plays a major role in maintaining the optical 
transparency of the cornea. Extrinsic factors, such as genetics, race, 

1-6and age,  or intrinsic factors, such as trauma, intraocular surgery, 
3,7-10ultraviolet radiation, infection, etc,  are responsible for maintaining 

the structural and functional integrity of the corneal endothelium. 

Diabetes mellitus is one of the most common non-communicable 
diseases globally. At the ocular level, main indicators of diabetes are 

11retinopathy, cataract and glaucoma .Diabetic keratopathy is a frequent 
disease that entails several alterations, especially in the epithelium and 
endothelium, like punctate epithelial keratopathy, recurrent corneal 
erosions and persistent epithelial defects. Diabetic keratopathy can 
cause alterations in all layers of cornea especially the endothelium like 
decrease in endothelial cell density and hexagonality, as well as 
increased polymegathism, pleomorphism and central corneal 

12-13thickness . As the prevalence of type 2 diabetes mellitus rises, so do 
14its attendant, microvascular complications.  Besides, diabetic 

retinopathy, patients with diabetes are prone to developing corneal 
endothelial damage, keratoepitheliopathy in the form of recurrent 
corneal erosions, persistent epithelial defects, and superficial 

15-17keratitis.

Central corneal thickness measurements are vitally important for the 
diagnosis, treatment and management of various ocular conditions. 
Corneal pachymetry measures corneal thickness, a sensitive indicator 
of endothelial physiology that correlates well with functional 

18 measurements. Techniques for measuring central corneal thickness 
include optical pachymetry, ultrasound pachymetry, confocal 
microscopy, ultrasound biomicroscopy, optical ray path analysis or 
scanning slit  corneal topography and optical coherence 

19tomography .Ultrasound pachymetry is the current standard for 
20corneal thickness measurement .

Although morphological and physiological changes in the corneal 
endothelium, in patients with diabetes, have been documented, most of 
the studies had small sample size, and no such changes were reported 

21-26from the large population-based sample.  

AIMS AND OBJECTIVES:
The aim of this study was to measure the central corneal thickness in 
diabetic and non-diabetic individuals using ultrasound pachymetry 
and to evaluate the correlation between central corneal thickness and 
diabetes.

MATERIAL AND METHODS: 
This study was designed as a case-control study conducted in 
Department of Ophthalmology of Era's Lucknow medical college, for 
duration of 1 year. Individuals aged 40-70 years attending Eye OPD 
were included. Exclusion criteria included patients with history of 
intraocular surgery, trauma, contact lens wear and receiving treatment 
for any topical or systemic diseases, patients with underlying ocular 
pathology and those who refused to give consent. 

Sample size was 100 patients - 50 diabetics: 50 non-diabetics. 
Complete medical history, detailed local and systemic examination 
was done. CCT was measured using ultrasound pachymetry. Data was 
analysed using SPSS 17. Comparison between the different 
parameters was done using student t-test, Pearson correlation 
coefficient and Chi-square test. p-value<0.05 was considered 
significant.95% confidence limit was used.

RESULTS:
Mean CCT of 50 diabetic patients was 575.53 μm and that of non-
diabetics was 560.40 μm. Mean CCT was thicker in diabetic groups 
when compared with the non-diabetics. The difference of the mean 
CCT between the 2 groups was found to be significant (p<0.001). 
Mean CCT was almost higher in males (570.67μm) than females 
(556.75μm) and the small difference was not significant (p=0.176). No 
correlation was found between CCT and gender. Mean CCT in diabetic 
patients were 575.53μm. Mean duration of diabetes was 9.53 yrs. We 
found no correlation between the CCT and duration of diabetes.The 
patients who had diabetes ≥ 10 years had higher CCT compared to 
those who had diabetes <10 years. This finding was not statistically 
significant (p=0.095).

Table 1: Mean central cornel thickness (CCT) amongst diabetics 
and non diabetics

Table 2: CCT and duration of Diabetes Mellitus
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Groups Total no. 
of cases

Mean 
CCT(µm)

Std. 
Deviation

p-value 95% CI

Diabetic 50 575.53 42.33 <0.001 8.5-23.56
Non diabetic 50 560.40 21.56

Variable No. of cases Mean Pearson's 
correlation

P-value

CCT 50 575.53 0.125 0.158

Duration of diabetes 50 9.53
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Table 3: CCT and Gender variation

Table 4: Association of CCT with duration of diabetes

DISCUSSION:
Diabetes reduces the activity of Na+K+ATPase of the corneal 
endothelium and this causes the morphological and functional changes 

27of diabetic cornea . Mean CCT of 50 diabetic patients were 575.53μm 
and that of non-diabetics were 560.40μm.The mean CCT was thicker 
in diabetic groups when compared with the non-diabetics. The 
difference between the 2 groups was statistically significant when 
analysed by t-test (p<0.001).Most studies and the present study 
showed that diabetic eyes had increased CCT when compared to non-

28,29,30,31diabetic subjects .M O Zengin et al postulated that endothelial 
pump function disturbance due to reduction of Na+K+ATPase activity 

28,32results in an increase in stromal hydration . N McNamara et al stated 
that CCT changes were due to hyperglycaemic effect on the cornea 
which directly inhibits the corneal endothelial pump. Other possible 
mechanisms that may account for the swelling differences between 
diabetics and non-diabetic subjects included reduced corneal lactate 
production and increased endothelial pump function during corneal 

33hypoxia  Intracellular accumulation of sorbitol, which acts as an 
osmotic agent leads to swelling of the endothelial cells. The Kreb's 
cycle slows down with a consequent reduction in ATP production 
which is necessary for endothelial pump function. This eventually 
results in morphological and permeability changes in the cornea.

Limitations of study:
Further more elaborate study considering corneal changes in Diabetes 
Mellitus can be done involving multiple parameters and more than one 
centre.

CONCLUSION:
On the basis of this study it is concluded that an increase in central 
corneal thickness is present in early stages of diabetes. Diabetic 
patients exhibit a greater statistically significant average central 
corneal thickness than non-diabetics. Further, it is recommended to 
complement CCT findings with a parallel study of the corneal 
endothelium in these patients in order to assess whether there is a 
correlation between corneal thickness and conditions of the 
endothelium. Correlation with blood sugar level and HbA1 can also be 
measured along with the above mentioned parameters.
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Gender Total no. Mean CCT Std deviation p-value
Males 55 570.67 35.57 0.176

Females 45 556.75 30.68

Duration of Diabetes in 
years

CCT χ2 p-value
<570µm ≥570µm

<10 30 25 3.96 0.095
≥10 20 25
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