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/ ABSTRACT \

Background: Central corneal thickness (CCT) is an essential tool in the assessment and management of corneal disease.
CCT has thus become very important for the interpretation of intraocular pressure and prerefractive procedure assessment;
however little is known about its distribution within a population with wide range of refractive errors. Therefore the objective
is to study the correlation of CCT with a broad range of refractive errors in rural population of Haryana. Methods:
Prospective analysis of patients with refractive error presenting to the Ophthalmology outpatient services were included as
cases. Age and sex matched emmetropic subjects were included as controls. Both cases and controls were undertaken for
CCT measurements by ultrasonic pachymetry. Results: A total of 187 eyes as cases, 101 as controls. Among cases, 122
eyes myopic (Group- 1) (Mean CCT= 531.80+37.83 u) and 65 hypermetropic (Group- 2) (Mean CCT=549.661+45.66 ).
The results shows that the central corneal thickness was decreased in the myopic eyes in comparison to the normal eyes
which was statistically significantly (p=0.001). However in the hypermetropic group, no correlation was found between
central corneal thickness and degree of hypermetropia. Conclusion: This study provides pilot data of CCT in different
types of refractive errors in our set of rural population which helps us in understanding the variation of CCT with refractive

errors.
wwords: Central corneal thickness (CCT), Refractive error. /

INTRODUCTION

CCT has become very important for the
interpretation of intraocular pressure and pre-
refractive procedure assessment. However, little is
known about the distribution of CCT in a particular
population with wide range of refractive errors. The
study was undertaken to determine the correlation of
central corneal thickness in the rural population of
Haryana with a broad range of refractive errors.

Central corneal thickness (CCT) is an important
indicator of health status of cornea. It serves as an
essential tool in the assessment and management of
various corneal diseases.™

CCT determines the corneal rigidity which
consequently impacts the accuracy of intraocular
pressure measurement by applanation tonometry.
Various studies have shown that thicker corneas with

greater rigidity may offer greater resistance to MATERIALS AND METHODS
applanation leading to artificially high intraocular
pressure.”4 With the advent of various corneal
refractive procedures, CCT values have gained
enormous importance in the pre-operative evaluation
of patients, influencing whether or not to perform the
surgery, the type of recommended procedure, and
the rate of postoperative complications.> Thus,

After obtaining approval from by the institutional
ethical committee, patients in the age group of 5-35
years presenting to the outpatient services of
Department of Ophthalmology and children referred
from Paediatrics OPD of BPS Government Medical
College for women, Khanpur Kalan, Sonepat over a
period of 2 months (July 2017 to August 2017) were
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Dr Ruchi Dabas, A detailed ophthalmic examination was undertaken.
Assistant Professor, Best corrected visual acuity was  documented
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BPS Government Medical College for Women, uniocularly under standard conditions by Snellen’s

Khanpur Kalan, Sonepat, chart. Those with refractive error in the range of £5
Haryana, India. diopters were included. Those with history of any
ocular trauma or ocular surgery, any systemic
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disorders affecting corneal integrity, history of
contact lens use, and IOP > 21 mm of Hg were
excluded. Age and sex matched emmetropes visiting
the outpatient services of department were included
as controls. Both cases and controls were undertaken
for measurement of CCT by ultrasonic pachymetry
(Pachette 3 TM DGH 555, DGH Technology Inc,
PA) under topical anesthesia after taking written
informed consent. An average of 5 readings were
taken and recorded in microns (p). Quantitative data
was recorded as mean+SD and analyzed using SPSS
and paired-t test.

RESULTS

A total of 187 eyes were taken as cases and 101 eyes
as controls.

Table 1: Shows mean CCT of cases and controls.

Group | Subgroup Number CCT (u£S.D)
of patients

Cases Myopic 122 531.80+37.83

Groupl | 1A- Myopic (<2D) 71 535.61+41.33
1A- Myopic (<2D) 51 526.51+31.99

Group2 | Hypermetropic 65 549.66+45.29
2A- Hypermetropic | 49 549.84+48.31
(<2D
2B- Hypermetropic | 16 549.13+35.53
(2D

Controls 101 547.68+30.98

Among cases, 122 eyes were myopic (group-I)
(mean CCT - 531.80+37.83u) and 65 eyes were
hypermetropic  (Group-Il) ( mean CCT -
549.66+45.23j1). The mean CCT in controls was
547.68+30.98 . Details of CCT in cases and
controls and the respective subgroups are given in
[Table 1].

The results shows that the central corneal thickness
was decreased in the myopic eyes in comparison to
the normal eyes which was statistically significantly
(p=0.001). On further analysis in different
subgroups, it was observed that the central corneal
thickness decreases as the degree of myopia
increases which was found to be statistically
significant (p=0.001) as shown in [Table 2].
However in the hypermetropic group, no correlation
was found between central corneal thickness and
degree of hypermetropia.

Table 2: Comparison of groups and subgroups.

Group P-Value
Controls vs. Myopia 0.001
Controls vs. Hypermetropia 0.738
Myopia vs. Hypermetropia 0.005
Controls vs. Myopia <2 0.030
Controls vs. Myopia>2 0.001
Low Myopia vs. High Myopia 0.192
Controls vs. Low Hypermetropia 0.742
Controls vs. High Hypermetropia 0.886
Low Hypermetropia vs. High | 0.957
Hypermetropia

DISCUSSION
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Various studies have been undertaken regarding
correlation of central corneal thickness and refractive
errors but results have been variable. Also
demographic and ethnic variations do occur in
different groups of population. The purpose of our
study was thus to obtain a pilot morphological data
of CCT in correlation to refractive error in our set of
rural population.

We observed that in our study group, the central
corneal thickness was significantly decreased
(p=0.001) in the myopic eyes in comparison to the
normal eyes. On further analysis in different
subgroups, it was observed that the central corneal
thickness significantly decreases as degree of
myopia increases (p=0.001). However in the
hypermetropic group, no correlation was found
between central corneal thickness and degree of
hypermetropia.

Our results are in agreement with various studies
available in literature like Chang et al who in their
study reported that the corneas were thinner in more
myopic eyes in 216 young adults within an averaged
refractive error of -4.17 diopters.’1 The mean corneal
thickness was found to be 533 (SD 29 )um and
corneas were thinner in more myopic eyes.

However, Beijing eye study, Cho and Lam, and
Tong et al did not find any significant correlation
between CCT and refraction in 4439 Chinese, 151
Hong Kong Chinese and 622 Singaporean school
children respectively.®*Y1 Cho and Lam found that
central corneal thickness decreased with increasing
age but not with corneal curvatures or refractive
error. Also in the study by Chen et al. which
included 500 Taiwanese Chinese patients, no
correlation was found between CCT and refraction
error.2

It has been seen that CCT has large spectrum of
distribution which vary among populations of
different ethnic background. Study by Fam et al
reported a mean CCT of 535um in Chinese adult
population.®! The average CCT in the study by
Tahra et al was found to be 544pm (range 414-
659um).123l

Conflicting results have been found in the studies
done to evaluate the correlation between degree of
myopia and CCT. Some found no correlation
between corneal thickness and refractive error while
others reported the association of lower corneal
thickness, steeper cornea, and myopia.[*1%

Rufer et al found significant difference between
young (591+ 41pum) and old (600+39).1¢ Since no
such related studies have been done within our set of
population therefore we tried to find the correlation
between CCT and errors of refraction.

Summary
In our study, CCT in myopic eyes was significantly

less in comparison to emmetropic eyes; while no
correlation was found with the degree of
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hypemetropia. Also this less than normal value of
CCT in myopic subjects is in accordance with the
literature available.

CONCLUSION

Our study provides pilot data of CCT in different
types of refractive errors in our set of rural
population which helps us in understanding the
variation of CCT with refractive errors.

REFERENCES

Mishima S. Corneal thickness. Surv Ophthalmol.1968;13:57—
96

Shah S, Chatterjee A, Mathai M. Relationship between
corneal thickness and measured intraocular pressure in a
general ophthalmology clinic.Ophthalmology 1999;106:2154—
60.

Whiteacre MM, Stein RA, Hassanein K. The effect of corneal
thickness on applanation tonometry. Am J Ophthalmol. 1993;
115:592-6.

Herndon LW, Choudhri SA, Cox T, Damji K, Shield MB,
Allingham R. Central corneal thickness in normal,
glaucomatous, and ocular hypertensive eyes. Arch
Ophthalmol. 1997;115:1137-41.

Pallikaris 1G, Kymionis GD, Astyrakakis NI. Corneal ectasia
induced by laser in situ keratomileusis. J Cataract Refract
Surg. 2001;27:1796-1802.

Binder PS. Ectasia after laser in situ keratomileusis. J Cataract
Refract Surg. 2003;29:2419-29.

Chang SW, Tsai IL, Hu FR, Lin LL, Shih YF. The cornea in
young myopic adults. Br J Ophthalmol. 2001;85:961-70.

Fam HB, How AC, Baskaran M, Lim KY, Chan YH, Aung T.
Central corneal thickness and its relationship to myopia in
Chinese adults. Br J Ophthalmol. 2006;90:1451-3.

Zhang H, Xu L, Chen C, Jonas JB. Central corneal thickness
in adult Chinese: association with ocular and general
parameters. The Beijing Eye Study. Graefes Arch Clin Exp
Ophthalmol. 2008; 246:587-92.

Cho P, Lam C. Factors affecting the central corneal thickness
of Hong Kong Chinese. Curr Eye Res. 1999;18:368-74.

Tong L, Saw SM, Siak JK, Gazzard G, Tan D. Corneal
thickness determination and correlates in Singaporean
schoolchildren. Invest Ophthalmol Vis Sci. 2004;45:4004-9.
Yi-Chun Chen, Toshimitsu Kasuga, Hsin-Jui Lee, Shwu-Huey
Lee, Szu-Yuan Lin. Correlation between central corneal
thickness and myopia in Taiwan. Kaohsiung J Med Sci.2014;
30: 20-24

Tahra Al Mahmoud, David Priest, Rejean Munger, W. Bruce
Jackson.Correlation 111between Refractive Error, Corneal
Power, and Thickness in a Large Population with a Wide
Range of Ametropia. Invest. Ophthalmol. Vis. Sci.
2011;52(3):1235-1242. doi: 10.1167/iovs.10-5449.

Touzeau O Allouch C Borderie V Kopito R Laroche L.
Correlation between refraction and ocular biometry. J Fr
Ophtalmol. 2003;26:355-363.

Ucakhan OO Gesoglu P Ozkan M Kanpolat A. Corneal
elevation and thickness in relation to the refractive status
measured with the Pentacam Scheimpflug system. J Cataract
Refract Surg. 2008;34:1900-1905

Rufer F Schroder A Bader C Erb C. Age-related changes in
central and peripheral corneal thickness: determination of
normal values with the Orbscan Il topography system. Cornea.
2007;26:1-5.

Vel (5), Issue (3)

How to cite this article: Dabas R, Kalra P, Sethi S, Kumar
M. Correlation between Central Corneal Thickness and
Refractive Error: A Pilot Study in Rural Population of
Haryana. Ann. Int. Med. Den. Res. 2019; 5(3):0T04-OT06.

Source of Support: Nil, Conflict of Interest: None declared

v
@D
Q
=
o
S
©)
°
=
—t
>
)
=
o
o
Q
<




