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ABSTRACT

Introduction: Patients with diabetes mellitus are prone to
develop angle closure resulting in glaucoma which is one of the
leading causes of blindness.

Aim: The aim of the present study was to find the impact of
diabetes mellitus on anterior segment parameters in relation to
the duration of the disease and glycaemic control.

Materials and Methods: A total of 100 consecutive diabetic
patients aged 40 years and above were included in the
present observational cross sectional study. After obtaining
informed consent, complete ocular and medical history was
taken, followed by clinical evaluation. Relevant laboratory
investigations were carried out. Anterior Chamber Depth (ACD)
was measured with IOL Master. Central Corneal Thickness
(CCT) and Lens Thickness (LT) were measured using A-Scan
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Biometry and Ultrasound Pachymetry respectively. SAS 9.2
was used for analysis. Microsoft Word and Excel were used to
generate graphs, tables etc. Significance was assessed at 5%
level of significance.

Results: A total of 100 patient’s eyes were studied. Group
analyses in terms of duration of diabetes and glycaemic control
were done. Patients with diabetes more than five years duration
and poor control of the disease had lower mean ACD (p=0.056
and p<0.0001 respectively), high mean CCT (p=0.0094 and
p=0.022 respectively) and high LT (p<0.0001).

Conclusion: The present study showed that diabetic patients
with more than five years duration and poor glycaemic control
had shallower anterior chamber, thicker central cornea and
thicker lens than that of those who had diabetes less than five
years duration and good glycaemic control.
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INTRODUCTION

Eye, undisputedly the most important sense organ of human
being, is one of the greatest gifts from the almighty to mankind and
it is the duty of every health care provider to play every possible
role in preventing any threat to the vision. Diabetes Mellitus
affects every part of the eye and eventually leads to blindness.
It is the leading cause of irreversible blindness throughout the
world [1]. Glaucoma is one of the major causes of blindness and
diabetic patients have increased risk of developing glaucoma
[2]. Glaucoma occurrence is more frequent in around 5% of
patients with diabetes as against 2% in the general population
[3]. Diabetic patients have 1.6-4.7 times higher risk than non-
diabetic patients [4]. Blue Mountains and Beaver Dam Eye studies
found participants with diabetes had two times higher risk to have
glaucoma [5]. However, studies focused on association between
diabetes in Caucasians and open angle glaucoma [5]. Whether
diabetes is also a risk factor for Angle Closure Glaucoma (ACG)
is less clear, and has not been thoroughly investigated. Studies
have shown that diabetes can decrease the ACD [6,7], which can
be a predisposing factor for the development of ACG. Probably
there have been no population based data available in India.
The purpose of the present study was to prove the existence of
correlation between anterior segment parameters and diabetes
mellitus in relation to the duration of the disease and glycaemic
control. Then the, measurement of anterior chamber depth and
lens thickness can be used as a screening tool for detecting angle
closure glaucoma in diabetic patients.

MATERIALS AND METHODS

The observational cross-sectional study was performed in
accordance to the tenets of the Declaration of Helsinki and
cleared by the local Ethics Committee. A total of 100 eyes of
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100 Consecutive diabetic patients aged 40 years and above who
attended the Department of Ophthalmology were included in this
observational cross-sectional study. Around 1000 diabetic patients
are referred to the Department of Ophthalmology in six months;
the sample size calculated was 96 for a 95% confidence level. We
included 100 consecutive patients reported during January 2016
to June 2016.

Exclusion criteria included age less than 40 years, intraocular or
corneal surgery, corneal diseases, uveitis, congenital anomalies
of eye, extreme degrees of refractive error and glaucoma. After
a written informed consent all the eligible patients underwent
complete ophthalmic evaluation including visual acuity, refraction,
external eye examination, and anterior segment evaluation by slit
lamp, intraocular pressure measurement by Goldmann applanation
tonometer, gonioscopy and posterior segment examination. The
ACD was measured using partial coherence laser interferometry
(IOL Master) [Table/Fig-1]. The CCT was measured using ultrasound
pachymetry. The LT was measured using A-scan biometry [Table/
Fig-2]. Al measurements were performed by single trained
personnel. Average of three readings was taken for analysis. For the
sake of uniformity, each eye was measured after the administration
of 1.0% cyclopentolate and 5% phenylephrine eye drops to obtain
maximal pupillary dilation and paralysis of accommodation.
Patients were grouped into different categories based on the
following criteria:

Duration of Diabetes:

e |ess than five years.

e More than five years.

Glycaemic control:

HbA1c <7.0%.
HbA1c >7.0%

e  Controlled:
e Poorly controlled:



Gnaneswaran Premnath and Chokkalingam Shankar, Impact of Duration and Control of Diabetes Mellitus on Anterior Segment Parameters

[Table/Fig-1]: Measurement of anterior chamber depth.

[Table/Fig-2]: Measurement of central corneal thickness and lens thickness.

STATISTICAL ANALYSIS

The statistical spreadsheet software program namely SAS 9.2 was
used for the analysis of the data and Microsoft Word and Excel were
used to generate graphs, tables etc. Descriptive statistical analysis
has been carried out in the present study. Results on continuous
measurements are presented on Mean+SD. Student’s t-test was
applied to find the statistical significance of study parameters

between group differences.

Significance is assessed at 5% level of significance.
Significant figures:
Suggestive significance: p-value 0.05<p<0.10
Moderately significant: p-value 0.01<p

Strongly significant:

RESULTS

A total of 100 right eyes of 100 patients were studied. Patients were
predominantly males and most of them had diabetes less than five
years duration [Table/Fig-3]. Group analyses in terms of duration of

p-value p<0.01

www.jcdr.net

diabetes and glycaemic control were done. The mean age of the
patients was 49.81+8.34.

Male | Female According to According to
Duration of Diabetes Control of Diabetes
tere Less than
than HbA1c >7.0% | HbA1c <7.0%
5 years
5 years
No.of | 7g 22 24 76 56 44
patients

[Table/Fig-3]: Distribution of patients.

The mean ACD of patients with diabetes more than five years was
less when compared to the mean ACD of patients with less than
five years duration which was statistically significant (p=0.056).
Mean CCT of patients with diabetes more than five years duration
was 550+24.65 pm as against 537+29.41 ym of patients with
less than five years duration which was statistically significant
(p=0.0094). Mean LT of patients with diabetes more than five years
duration was more when compared to the mean LT of patients
with less than five years duration which was statistically significant
(p<0.0001) [Table/Fig-4].

In patients with controlled diabetes the mean ACD was more than
that of patients with poorly controlled diabetes which was statistically
significant (p<0.0001). Poorly controlled diabetic patients had
thicker central corneas (543+27.69 um) than well controlled patients
(637+30.01 pm) which was statistically significant (p=0.022). Poorly
controlled diabetic patients had thicker lens (4.27+0.60 mm) than
well controlled patients (4.15+0.35 mm) which was statistically
significant (p<0.0001) [Table/Fig-5]. The present study showed
that diabetic patients with more than five years duration and poor
glycaemic control had shallower anterior chamber, thicker central
cornea and thicker lens than that of those who had diabetes less
than five years duration and good glycaemic control.

DISCUSSION

Diabetes mellitus is associated with increased corneal thickening
and enhanced endothelial cell permeability [8]. Covalent cross-
linking bonds caused by accumulation of end products of advanced
Maillard reaction is thought to result in corneal biomechanical
changes and thickening of cornea [8]. Diabetes Mellitus affects
corneal biomechanics and various biometric parameters of the
eye [9,10].

Studies have found that diabetic patients have shallower anterior
chamber, thicker central cornea and lens [6,7]. Though, in diabetic
patients, acute hyperglycaemic status does not cause any significant
changes in anterior chamber parameters, but when compared to
non diabetic patients they are found to have significant changes
in ocular biometrics [11]. Saw SM et al., in the Tanjong Pagar
Survey stated that Singapore Chinese population with diabetes had

[Table/Fig-4]: Impact of diabetes on anterior segment parameters.

ACD: Anterior chamber depth; CCT: Central corneal thickness; LT: Lens thickness; SD: Standard deviation; p-value: Probablility value

Test used: Student t-test

ACD CCT LT
Diabetes Duration n p-value p-value p-value
Mean (mm) SD Mean (um) SD Mean (mm) SD
Less Than 5 Yrs 76 2.74 0.33 537 29.41 4.05 0.38
0.0561 0.0094 <0.0001
More Than 5 Yrs 24 2.59 0.42 550 24.65 4.76 0.50

[Table/Fig-5]: Anterior segment parameters according to control of diabetes.

HbA1c: Glycated haemoglobin; ACD: Anterior chamber depth; CCT: Central corneal thickness; LT: Lens thickness; SD: Standard deviation; p-value: Probablility value

Test used: Student t-test

ACD CCT LT
Diabetes control n p-value p-value p-value
Mean (mm) SD Mean (um) SD Mean (mm) SD
Controlled
(HbA10<7.0%) 44 2.96 0.21 537 30.01 4.15 0.35
<0.0001 0.0225 <0.0001
Poorly controlled
(HbA1c>7.0%) 56 2.50 0.33 543 27.69 4.27 0.60
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shallower anterior chambers and thicker lenses than those without
diabetes [6]. In a study which involved 150 canine eyes, ACD was
significantly reduced in eyes with diabetic cataracts compared with
eyes with non cataractous eyes (p<0.05) but not in other eyes [12].

Increasing LT and decreasing ACD with increasing duration of
diabetes have been confirmed in a population based twin study [13].
In Insulin dependent diabetes mellitus patients, statistically significant
positive correlation between the duration of diabetes and LT and
a negative correlation between the duration and ACD were found
among all zygosity groups [13]. Probably, there have been no Indian
studies done on the impact of diabetes with respect to duration of
diabetes and glycaemic control.

Many studies have found that central corneas of diabetic patients
were thicker when compared to those of non-diabetic patients
[14-18]. Ozdamar Y et al., found no significance in central corneal
thickness in respect to the level of glycosylated haemoglobin and
disease duration [19]. However, Lee JS et al., had found that the
central corneal thickness was significantly correlated with diabetic
duration. Patients with diabetic duration of over 10 years had
more corneal morphological abnormalities when compared with
the normal subjects. The mean corneal thickness was significantly
higher in diabetic patients of over 10 years duration than for those
with diabetes of less than 10 years duration [20]. The present study
also found strong significance in CCT in respect to disease duration
(p=0.0094) and glycaemic control (p=0.0225).

LIMITATION

In view of the prevalence of diabetes, it would have been better
if the sample size was higher. We had calculated the sample size
based on the number of diabetic patients visiting the department of
ophthalmology.

CONCLUSION

The present study has found statistically significant difference in
the ACD, CCT and LT of diabetic patients in respect to duration of
disease and glycaemic control. Though, the duration of diabetes
cannot be reversed, the importance of glycaemic control has to be
reiterated. Since, shallower anterior chamber can be a predisposing
factor for developing angle closure glaucoma, measurement of
anterior segment parameters such as ACD, CCT and LT can be
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used as screening tool for diabetic patients particularly in those who
have poor glycaemic control and longer duration of disease.
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