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ABSTRACT

Objective: To determine the anatomical variations in central corneal thickness (CCT) and its association with
anterior chamber depth (ACD) in patients with type 2 Diabetes Mellitus and to compare them with non-diabetics.
Study Design: Descriptive Cross-sectional study

Place and Duration of Study: This study was conducted at the Eye OPD and ward of Ruth Pfau Civil Hospital
Dow University of Health Sciences, Karachi from January, 2019 till June 2019 for a period of six months.

Materials and Methods: There were 100 patients in the study, among which 50 were diabetics and 50 were non-
diabetics. After written consent and history, patients were selected according to inclusion and exclusion criteria. The
CCT, and ACD measurements were estimated with the help of Optical Biometer AL Scan Nidek (non-contact
method). The comparison of mean CCT and ACD was done between diabetics and non-diabetics.

Results: The difference of CCT was found statistically significant (p value 0.01), whereas comparison of ACD
among diabetes and non-diabetics was statistically insignificant (p value 0.22).

Conclusion: The present study showed that CCT was increased in patients with type 2 Diabetes Mellitus as
compared to non-diabetics with more than 5 year of duration. However no significant changes and correlation were
found between CCT and ACD on optical biometry.
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INTRODUCTION

The cornea is convex, clear, avascular transparent
refracting part of the eye, accounting for approximately
70% (42 of the 58.6 D) of the total refractive power of
eyeball, the average dioptric power is 43-45 D. Its
horizontal diameter is 11.7 mm and vertical is 10.6 mm
anteriorly while posteriorly it is circular and is about
11.7 mm! Corneal hydration and high degree of
myopia can affect central thickness % 2. Normal value of
CCT (central corneal thickness) globally varies from
population to population.
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In European population, the mean CCT was found to be
549 pm, in Asians, it was 518.3 um and in Pakistanis, it
was 503.96 um*>¢, Normal values of ACD (anterior
chamber depth) in Europeans were found to be
3.52+0.28 mm9, where as in Asians 2.9 mm
respectively. In Pakistani population the measurement
of ACD in emmetropic (normal) eye was, 3.19 +0.28
mm "8,

T2DM (type 2 diabetes mellitus) is a metabolic disorder
characterized by high glucose level. It is caused when
the pancreas cannot produce adequate insulin or the
resistance of body to insulin occurs, both resulting in
raised blood glucose levels®. About 382 million people
are diagnosed with T2DM all over the world. It is a
common cause of blindness and can lead to diabetic
retinopathy as well as keratopathy. A component of
diabetic  polyneuropathy is keratopathy  which
significantly affects the vision in T2DM patients.
Diabetes can also develop corneal abnormalities and
changes in intraocular pressure (IOP) 1° According to
American Diabetic Association (ADA), people with
diabetes mellitus are 40% more likely to suffer from
glaucoma and 60% more likely to suffer from cataract
than people without diabetes. Thicker corneas, its
anatomical changes and association of T2DM can be
seen in different studies™'.
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The changes in the morphology and metabolism of
endothelium of cornea in patients with T2DM are
observed in many studies, and the association of
diabetes with thicker cornea and other anatomical
changes has been observed earlier'?. Literature shows,
many diabetic patients have thicker corneas, less cell
density and hexagonality with irregular corneal
endothelial cells to be significantly associated with
duration of diabetes!®. Variation in the thickness of
cornea is observed in different populations and races.
Its measurement is an important parameter and an
indicator of corneal health status and refractive
surgeries are sometimes dependent on it**. CCT is also
reported to be associated with duration of diabetes
where patients with more than ten years duration of
diabetes are more likely to have increased CCT.
Anterior chamber is a space bounded anteriorly by
posterior surface of cornea and posteriorly by pupil and
iris, filled with a clear fluid the aqueous humor'®. The
depth of the anterior chamber of the eye varies between
1.5 and 4.0 mm, averaging 3.0 mm. It is deepest
centrally and contains approximately 250 ul of
aqueous humor. It tends to become shallower at older
age and in hypermetropic eyes'é. Determining the ACD
is important in estimating the risk of narrow angle
glaucoma. There are various method of measuring
ACD, including examination through a slit lamp,
ultrasound and Scheimpflug photography. As depth
decreases below 2.5 mm, the risk for close angle
glaucoma increases. Decrease in anterior chamber
depth has also been reported to be associated with the
duration of diabetes'’.

The present study was done in order to establish a
relevant local population data, to assist in future
comparisons and decision making about corneal health.
The aim of this study in the given contest therefore was
to examine the effects of diabetes type 2 on CCT and
ACD, and to compare these with non-diabetic controls.

MATERIALS AND METHODS

It was a clinical cross-sectional study. The data was
collected from Eye OPD and ward of Ruth Pfau Civil
hospital Dow University of Health Sciences, Karachi.
Total number of 100 patients were included, among
which 50 were diabetics and 50 were non-diabetics.
After written consent and history, patients were selected
according to inclusion and exclusion criteria. The CCT,
and ACD measurements were estimated with the help
of Optical Biometer AL Scan Nidek (non-contact
method). The subjects with history of intraocular
surgery, trauma, corneal opacity, uveitis, contact lens
users and topical steroid drops users were excluded. All
data were collected and recorded at Ruth Pfau Civil
hospital, DUHS.

RESULTS

The mean comparison of CCT (um) was done between
non diabetic and diabetic subjects. Mean CCT of non-

diabetic control was 497.60+£34.32 um and of diabetic
patients was 514.58+30.99 um. Independent two tailed
sample t-test at alpha 0.5 was used to compare the mean
differences of CCT between two groups. P-value 0.01
was statistically significant as shown in Table 1 and
Figure 1.

Table No.1: Comparison of Central Cornel
Thickness and Anterior Chamber Depth between
Type 11 Diabetics and Non Diabetics

Parameters Diabetic Non-Diabetic P-
95% (n=50) (n=50) value

Central Mean | SD | Mean SD
Corneal
Thickness | 514.58 | 30.9

(km) 9

497.60 | 34.32

0.01*

Anterior 3.09 |0.27| 317 0.43
Chamber 0.22
Depth
(mm)

SD- Standard deviation. considered

significant

P-value<0.05 was

520 +
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Figure No.l: Showing mean central corneal
thickness between Diabetic and Non Diabetic groups

The comparison of mean ACD (mm) was done between
non diabetics and diabetics. Mean ACD of non-diabetic
individuals was 3.17+0.43mm and of diabetic patients
was 3.09£0.27 mm. P-value= 0.22 was statistically
insignificant as shown in Table 1 and Figure 2.
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Figure No.2: Mean anterior chamber depth between
Diabetics and Non Diabetics
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Pearson’s correlation analysis was performed between
CCT and ACD in diabetic patients. A negative trend
was observed in correlation analysis between CCT and
ACD among diabetic patients. There was 3.8% negative
correlation of ACD with CCT, found statistically non-
significant with p-value 0.794 as shown in Figure 3.
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Figure No.3: Correlation analysis of Central corneal
thickness with Anterior chamber depth in diabetic
patients. (ACD- Anterior chamber depth, CCT-
Central corneal thickness)

DISCUSSION

In this study, we have compared ocular parameters like
CCT and ACD bhetween diabetics and non-diabetic
controls. Increased CCT is a common manifestation of
diabetic keratopathy, a manifestation of an altered state
of corneal metabolism. Despite the fact that duration of
disease had adverse effects but uncontrolled diabetes
can have these effects earlier on cornea’®. In our study,
the CCT was found to be significantly greater in
diabetics than non-diabetics, p-value=0.01. Similar to
our study in 2017, QU Islam and Jahangir S found that
CCT was significantly higher in diabetics than non-
diabetics (512+32.68 vs 498+28.93 um) and
(567+15.37 vs 532+9.4 um) respectively'®. Gupta M et
al, in 2016 found significant increase in CCT of
diabetics®.

Similar findings were reported by Mathebula SD et al.
in 2015 where the mean central corneal thickness of
diabetic patients was reported to be 567.14 pum whereas
that of non-diabetic individuals was 531.14 pm?.
Briggs S et al. in 2016 also reported central corneal
thickness to be significantly higher in diabetics than in
non-diabetics (539.7433.6 pm vs. 525.0+45.3 um,
p=0.003). He also found the association of increased
CCT with the duration of diabetes more than 10 years?.
Similarly, Storr-Paulsen A et al. in 2014 found diabetic
subjects to have greater central corneal thickness than
non-diabetic subjects (538 versus 546 um, p < 0.05)%.
Contrary to our finding O. Touzeau in 2004 did not find
significant correlation of CCT with T2DM.?

The association between diabetes and ACD has been
reported earlier. In our study the comparison of ACD
between diabetics and non-diabetics was found to be
insignificantly decreased with p value 0.22. Similar to
our study Huseynova T et al. in 2016 did not find any
significant difference in the anterior chamber depth of
diabetics and controls (p>0.05)%. Okomoto F, in 2000
found non-significant difference in ACD of diabetics
and non-diabetics (3.32mm vs 3.31mm). % Contrary to
our findings Agrawal & Premnath G in 2015 reported
that in patients with controlled diabetes the mean ACD
was 2.96+0.21 mm as against 2.50+0.32 mm of patients
with poorly controlled diabetes (p<0.0001)%.

Decrease in ACD has also been reported to be
associated with the duration of diabetes. Agrawal &
Premnath G in 2015 also reported that the mean
anterior chamber depth of patients with >5 vyears
duration of diabetes was 2.59+0.42 mm compared to
2.74+0.33 mm of patients with less than 5 years
duration of diabetes (P=0.056). The mean ACD of
patients with >5 vyears duration of diabetes was
decreased as compared to patients with less than 5 years
duration of diabetes 2 Das S et al. in 2017 also
concluded that ACD decreases with longer duration of
diabetes?”. Likewise, Costa L et al. in 2015 found
diabetic patients to have narrow anterior chamber than
healthy controls?®. The results of above studies are not
similar to our study.

In present study the Pearson’s correlation analysis was
performed between CCT and ACD in diabetics and
non-diabetics. A negative correlation was observed
between CCT and ACD with non-significant p-
value=0.794 in diabetic patients. Slezkina | et al. in
2014, found ACD to be negatively associated with CCT
in diabetic patients (p<0.05) 7. Suraida AR and
associates in 2018, found ACD to be significantly
narrow when they performed the correlation between
the considered ocular factors in diabetic patient?.
Premnath and associates in 2018 found that diabetic
patients with more than five year duration and poor
glycemic control had narrow anterior chamber with
increased CCT?%,

The present study was done in order to establish a
relevant local data to assist in future comparisons and
decision making about corneal health. Changes in
corneal thickness in type Il Diabetes Mellitus patients
has prognostic value in different refractive surgeries.
This study will provide the useful data about variation
in different ocular parameters among type Il Diabetes
Mellitus patients which can help in assessing early
manifestation of diabetic keratopathy that may become
a problem leading to visual impairment. It is
recommended that diabetic patients should undergo
routine laboratory investigations for blood glucose level
and ocular examination including assessment of corneal
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structure for early detection and prevention of diabetic
keratopathy.

CONCLUSION

We found increased CCT in patients with type 2
Diabetes Mellitus as compared to non-diabetics with
more than 5 year of duration. However no significant
correlation was found between CCT and ACD on
optical biometry. Early diagnosis and screening the
diabetic patients from local population and advising
them for better control of diabetes will be helpful to
prevent the ocular manifestation and visual impairment
This study will provide a useful addition to the research
data benefiting the clinical health professionals.
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