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ABSTRACT: 
AIM: comparison between the central corneal thickness (CCT)and corneal endothelial 

structure in type II diabetics and non-diabetic control patients. 

METHODS: this observational study was performed in Diwanyia teaching hospital in 

which 350 persons ( 190 type II diabetic patients and 160 control subjects) were included. 

Specular microscopy and pachymetry were used to measure endothelial cell density, 

hexagonality, size, coefficient of variation as well as corneal thickness. Independent tests 

were used to compare variables between diabetics and controls. 

RESULTS: Endothelial cell density in the diabetic group (2459± 244 cells/mm2) was 

significantly lower than that in the control group (2720± 129 cells/mm2,). The central 

corneal thickness (CCT) was higher in diabetics (541 ±32.8 micrometer) in comparison to 

control group (524±44.2 micrometer). 

CONCLUSION: Type II diabetes causes a significant alteration in the state of the cornea 

including reduction in endothelial cell density and increased central corneal thickness. 

Keywords: type 2 diabetes, corneal endothelial cells, central corneal 

thickness, diabetes duration and control 

 

Introduction: 

Diabetes mellitus (DM) consider as a 

major health concern in the industrialized 

world and a rapidly progressive problem for 

developing countries, where urbanization is 

producing changes that increase the risk 

factors for the disease. By 2025, nearly 75% 

of all diabetic patients will be located in 

developing countries1. Patients with DM are 

prone to different micro and macrovascular 

complications e.g diabetic retinopathy as 

well as they often develop corneal 

abnormality (Diabetic keratopathy) which 

is a frequent disease that entails several 

alterations, especially in the comeal 

epithelium and endothelium, like punctate 

epithelial keratopathy, recurrent comeal 

erosions and persistent epithelial defects. 

Diabetic keratopathy result in 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 

comeal thickness . Reduced corneal 

endothelial cell density and swelling of the 

cornea are indicators of comeal 

dysfunction3,4. Alterations on the 

endothelium can cause a deficient pumping 

function, and possibly endothelial 

thickening and folds. From the clinical 

perspective, diabetic keratopathy is 

interesting due to its associated nuisances, 

since they may become more severe in 
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contact lens holders, and translates into a 

decreased comeal transparency and 

fluctuation of vision5. It was found that 

diabetic eye disease associated with longer 

disease duration and difficulty in 

controlling glucose levels6. 

The purpose of this study was to 

investigate the effect of type II diabetes 

mellitus on comeal endothelial density, 

morphology and central comeal thickness 

by comparing those patients with normal 

people at Diwanyia teaching hospital. 

Informed consent conforming to the tenets 

of the Declaration of Helsinki (1975), as 

revised in Edinburgh 2000, was obtained 

from all participants. 

Statistical analysis: 

For the analysis of data, we depend on 

SPSS 16. unpaired t-tests was used for the 

comparisons of age and mean central 

corneal thickness(CCT), endothelial cells 

density (ECD) between diabetic patients 

and cont. Table 1 demographics of study 

participants 

 

Results: 
The study was conducted in at 

ophthalmology unit in Diwanyia teaching 

hospital where 350 persons were randomly 

selected to participate in this study. they 

were divided into two groups, first group 

consist of 190 patients with diabetes and the 

second group,160 persons as control. The 

mean age of the participants was 58_+11.5 

years. There was no statistically significant 

difference between the age of the two 

groups. The duration of diabetes in our 

participants was 15+_6.7 years.One 

hundred persons  with diabetes for less than 

10 years while ninety subjects had diabetes 

over ten years. Endothelial cell density was 

less (about 2495+_244)in patients with 

diabetes in comparsion  to healthy control  

where the cell density was  higher 

(about2720_+125).Between diabetec 

patients with duration of less than ten years 

and those with duration of more than ten 

years ,the difference in CCT was 

statistically not significant (about 

13micrometer),however ,the mean ECD of 

diabetics with duration more than ten years 

was less by 182 cell/mm2 when compared 

those with disease duration of less than 10 

years.   

 

 
Table 1 demographic of study participants 

 Control Diabetics 

Patients (no) 160 190 

Age 52±12 53±11 

Gender (male/female) 82/78 118/72 

 

Table 2 age distribution of study participants 

Age group (years) Diabetics 

No of patient % 

Control 

No of subject % 

30-40 32 16.85% 27 16.8% 
40-50 40 21% 36 22.5% 

50-60 52 27.4% 41 25.6% 
60-70 40 21% 34 21.3% 

>70 26 13.7% 22 13.8% 
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Table 3 A comparison of age-matched mean± standard deviation (SD) values 

between diabetic patients and age matched healthy control subjects 
 Control group 

Mean± SD 

Diabetic 

patients 

Mean ±SD 

P value 

CCT 

(micrometer) 
524±44.2 541±32.8 0.01 

ECD 2720±129 2495±244 0.0001 

                         CCT central corneal thickness. ECD endothelial cell density 

 

Discussion: 

There are several anatomical and 

physiological factors responsible for the 

corneal transparency. One of the major 

participants in this feature is the corneal 

endothelium. The evaluation of the 

thickness and density of this layer is 

valuable in wide range of disorders e.g. dry 

eye disorders, contact lens related 

problems, glaucoma and diabetes.AS well 

as, the status of cornea affects the outcome 

of different ocular surgeries such as cataract 

surgery, corneal transplant, refractive 

surgery and vitrectomy. 

The presence of polymegathism, 

pleomorphism and reduction in endothelial 

cell density in type 2 diabetic patients 

manifest that DM affect corneal 

endothelium. 

It is proposed that the accumulation of 

sorbitol into the cells result in endothelial 

cells swelling. The Krebs cycle slow down 

with consequent reduction in ATP 

production which is necessary for 

endothelial pump. This eventually results in 

morphological and permeability changes in 

the cornea. Ocular changes in patients with 

DM are well reported in different studies . 

According to our results, CCT and ECD 

measurements obtained in type 2 diabetic 

subjects were different from control subject. 

In the present study, endothelial cell density 

was significantly lower and central corneal 

thickness higher in patients with type2 DM 

than in normal subjects. This is in 

accordance to the CCTs reported in the 

previous study on type 2 DM patients 

without retinopathy but inconsistent with 

reports by Inoue et al where noncontact 

devices were utilized in assessment of 

central corneal thickness12.13The changes in 

endothelial cell density found in our 

patients agree with those of other studies 

including the report on children with 

diabetes mellitus showing significantly 

reduced endothelial cell density14.  

Didenko et al reported that corneal 

abnormalities occur in 73.6% of adult 

patients with DM. These reports together 

with the age-matched control data in our 

study imply that changes in these 

parameters are not a result of aging but are 

largely due to diabetes. It was observed that 

duration of diabetes had significant impact 

on endothelial cells density which was 

absent on correction for the effects of age. 

we found in this study that endothelial cell 

density was less in those with duration of 

diabetes more than ten years in comparison 

to patients with less than ten years duration 

of diabetes. This supports Lee et al. report 

that ECD was lower and CCT was higher 

with longer duration of diabetes. 

Conclusion: 

This study reveal that an increase in central 

corneal thickness and decrease in 

endothelial cell density is present in early 

stages of diabetes. 

Diabetic patients had a higher statistically 

significant average central corneal 

thickness and less ECD than non-diabetics. 

These changes increase with the longer 

duration of the disease. Further, it is 

recommended to study the  correlation of 
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blood sugar level and HbA1c along with the 

above mentioned parameters. 
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