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ABSTRACT

Objectives: Central corneal thickness (CCT) measurement is important in the estimation of intraocular pressure (I0OP).
It is also important when decision has to be made regarding refractive surgery. Studies conducted to determine the
relationship between myopia and CCT have produced debatable outcomes. While some studies have found a
negative correlation between CCT and the degree of myopia, many others have reported no significant correlation
between the two. We attempt to study the relationship between them among patients attending the Ophthalmology
department of a tertiary care hospital in Pakistan.

Methodology: This cross-sectional study was conducted at the department of Ophthalmology, PAF Hospital, E9
Islamabad. The study was conducted over a period of four months, from March to June, 2024. Fifty participants were
enrolled using non-probability, consecutive sampling. The central corneal thickness was measured and compared in
myopic and emmetropic patients.

Results: Out of total 100 eyes, 50 were myopic while the other 50 were emmetropic. There was a statistically
significant difference between the corneal thickness of myopic and emmetropic eyes. (P=0.009). CCT was found to
be thinner in myopic patients. However, no correlation was seen between CCT and the degree of myopia (P=0.055).
Our study found no significant relation between CCT and age or gender.

Conclusion: There was a statistically significant difference between the mean CCT of emmetropes and myopes, with
myopic eyes having thinner corneas. However, no significant difference was seen in the CCT according to the degree
of myopia.
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Introduction
Worldwide, the most common cause of reversible

loss of vision is the presence of a refractive error and
it is highly prevalent in Pakistan as well-* Myopia, or
nearsightedness, is a type of refractive error that can
be caused by various reasons. The excessive
elongation of the eyeball is one of the most
important reasons. Both environmental and genetic
factors have also been recognized to cause myopia

and its progression.? Spectacles and contact lenses
are commonly used to correct this condition, along
with different types of refractive surgery.® There is
also an association of myopia with several other
ocular complications such as cataract, glaucoma,
retinal detachment, optic disc anomalies and most
importantly maculopathy.* People with a refractive
power of <-3 diopters are categorized as low
myopes, those with a refractive power of between -
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3 to -6 diopters as moderate myopes, and those with
a refractive power of >-6 diopters as high myopes.®
Along with the alarming increase in the prevalence
there has

of myopia, subsequently been a

considerable increase in the number of laser
refractive procedures performed for the correction
of myopia. These laser procedures involve the
removal of a certain amount of the corneal tissue
and thereby causes a reduction in its thickness. The
normal range of the central corneal thickness (CCT)
is usually between 537um and 550um and in order
to undergo safe refractive surgery, the patient must
have a thickness of at least 500um.® A cornea that is
thin is a recognized risk factor for post refractive
complications such as corneal haze, ectasia and an
overall poor postsurgical result.” Another issue with
a thinned cornea is the error in the estimation of the
intraocular pressure (IOP). A thin cornea leads to an
underestimation of the IOP and thus can lead to the
underdiagnosis of glaucoma or worsening of its
progression. A positive correlation was also found
between the IOP and CCT in different studies.®
Hence, the central corneal thickness (CCT) is a major
factor in determining the type of refractive surgery
that a patient with myopia should undergo.’

Studies conducted to determine the relationship
between myopia and CCT have produced debatable
While some studies have found a

negative correlation between CCT and the degree of

outcomes.

myopia, many others have reported no significant
correlation between the two. Due to the increase in
burden of myopia followed by refractive surgery in
Pakistan and because of the contradictory results of
studies conducted on the association between CCT
and myopia, we attempt to study the relationship
between them among patients attending the
Ophthalmology department of a tertiary care
hospital in Pakistan.

Methodology

This cross-sectional study was conducted at the

department of Ophthalmology, PAF Hospital, E9

Islamabad. The study was conducted over a period
of four months, from March to June 2024, after the
approval of the ethical committee. Calculation of the
sample size was done with the help of WHO
calculator ® and 50 participants (100 eyes) were
enrolled using non-probability, consecutive
sampling. Participants were of both the genders,
aged 10-65 years, and were diagnosed as having
myopia. Participants younger than 10 and older than
65 years of age were excluded from the study, as
were those who had history of any ocular surgery or
trauma, presence of any anterior or posterior
segment pathology, who were current user of any
topical medication and uncooperative patients with
physical or mental limitations.

After taking consent and history from the patients,
their refraction was carried out by the same
optometrist. Patients were given a glasses
prescription with which their visual acuity was 6/6 in
both their eyes. The prescription was then recorded.
Central corneal thickness was then measured by the
optical biometer (NIDEK Optical Biometer AL Scan).
Subjects were asked to sit with their chin up and
their forehead touching the forehead bar, lateral lid
canthus was aligned with the engraved lines on the
device. They were asked to look at the fixation
target. Multiple images were captured by the device
and it measured the CCT. Three consecutive
readings were taken and an average CCT was
recorded. Refraction and CCT measurements were
taken by the same optometrist as there was no
possibility of bias. All the data was then recorded on
a structured questionnaire. The collected data was
entered and then analyzed using SPSS version 26. All
the quantitative variables, such as age and CCT was
shown as mean and SD, whereas frequency and
percentage were used to show qualitative variables
like gender and myopic status. A p value £ 0.05 was

considered significant.

Results
In this study we examined 100 eyes of 50

participants including both males (52%) and females
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(48%) of the ages between 12-64 years with a mean
age of 25.27 + 10.50 years. 50 eyes were myopic
while the other 50 were emmetropic. Myopes were
further divided into low (44%), moderate (44%) and
high (22%) according to their spherical equivalence.
The central corneal thickness measured ranged
between 445 um to 599um with a mean of
535.66um + 32.22um. The mean CCT in the
emmetropic group was 544.04um * 31.970um
whereas it was 527.28um + 30.537um in the myopic
group. There was a statistically significant difference
between these two means (P=0.009) and so CCT was
found to be thinner in myopic patients. However, no
correlation was seen between CCT and the degree of
myopia (P=0.055). Our study found no significant
relation between CCT and age or gender, P=0.587
and P=0.915 respectively.

Table I: Mean central corneal thickness in each group

Refractive Frequency | Mean Standard

Error CCT Deviation

Emmetrope 50 544.04 31.970

Low myope 22 522.91 22.579

Moderate 22 530.50 | 37.186

myope

High myope 6 531.50 | 32.223

Total 100 535.66 | 32.223
Discussion

Throughout the world, different studies conducted
have revealed different results and conclusions. A
study was carried out in a school in Malaysia which
compared the central corneal thickness in low and
moderate myopes. Their conclusion was that the
difference between the 2 groups was not
significantly different. The values in both groups
were similar. Low myopic group CCT was 552.16 +
27.17 um, while the moderate myope group CCT
was 552.05 + 43.02 um. The P value was 0.99.° Our

study also showed no difference between the

groups of myopia. Similarly, the results from an

Indian study including 70 subjects showed
comparable results for the measurement of CCT in
low, moderate and high myopic groups. The mean
values of CCT were 521.62 um, 561.78 um and
562.88 um respectively.The study conducted by
Shobita et al

difference. There was no correlation seen between

had also shown no significant

the CCT and myopic error. (Pearson r = 0.129,
P=0.065).!

In a Nigerian study, the investigator measured the
central corneal thickness of 80 myopic and 80
emmetropic eyes. There was a significant difference
between both the study groups (P=0.001). The mean
CCT was found to be 530.34+49.00um in the myopic
group while it was 533.82+38.03um in the control
group. However, when the means were compared
between the different degrees of myopia and CCT,
no correlation was found (r=0.0, r2=0.0, Cl= 0.45-
0.45).12 In another study, the investigator concluded
that there was no significant difference between the
CCT measured in myopes and emmetropes. They
had also subdivided the myopic group according to
severity and found no difference in those groups.?
A study that was also carried out in Pakistan, in a
tertiary care hospital, showed that there was no
statistically significant difference between the CCT
measured in myopic patients compared to the
emmetropic group. The mean CCT of the control
group was 522.30um with a standard deviation of
129.563um, while the mean CCT of the myopic
group was 515.18um with a standard deviation of
+28.972 um. * Another Chinese study showed that
the central corneal thickness was significantly
thicker in patients with high myopia (P=0.004).
Different studies have found different results
regarding the association between CCT and myopia.
There may be several different reasons for this. For
instance, central corneal thickness measurements
show diurnal variation. There are also differences in
the CCT that occur due to hormonal changes such as
in pregnancy as well. The use of contact lenses can
also lead to a difference in the CCT measurements.
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In this study, we found that there was a statistically
significant difference (P=0.009) between the mean
CCT of myopes and emmetropes. However, no
correlation was seen between the different degrees
of myopia (P=0.055). This study is not free of
limitations, notably due to performing this study on
only two devices so the results may differ if other
devices are used. Secondly, the results may also vary
according to the presence and degree of cataract of
patients  undergoing  biometric  calculation.
Therefore, a similar study should be conducted
which should include and classify patients with
cataract along with their postoperative refractive

status.

Conclusion
There was a statistically significant difference

between the mean readings of the AL measured by
the
biometer,

IOL master and applanation ultrasound

both the devices cannot be used
interchangeably.

References

1. Akhter W, Yousafzai E, Rana AM, Anwar S. Refractive
Errors: Prevalence and Pattern among Rural
Population of Islamabad, Pakistan. J Islamabad Med
Dent Coll. 2020 Jun 29;9(2):103-8.
https://doi.org/10.35787/jimdc.v9i2.326

2. Shahzad MA, Khan HA, Arshad MS, Sharjeel M, Yasin
N, Jahangir S, et al. Knowledge, Perspectives and
Practice Patterns of Eye Care Providers in Pakistan
Regarding Myopia. Pak J Med Health Sci. 2022 Mar
26;16(3):746-50.
https://doi.org/10.53350/pjmhs22163746

3. Haarman AEG, Enthoven CA, Tideman JWL, Tedja MS,
Verhoeven VIM, Klaver CCW. The Complications of
Myopia: A Review and Meta-Analysis. Investigating
Opthalmology Vis Sci. 2020 Apr 29;61(4):49.
https://doi.org/10.1167/iovs.61.4.49

4. lJiang JY, Ong K. Variability of Central Corneal
Thickness Measurements-Comparing Zeiss I10L
Master and Tomey Corneal Specular Microscope.
Asia-PacJ Ophthalmol Phila Pa. 2019 Aug;8(4):275-9.
https://doi.org/10.1097/ap0.0000000000000243

5. B.SreenivasS,C.M.R,K.R.V, M.R. S, Gopi A. A cross-
sectional study of association between ocular
pressures and different grades of myopia in young

10.

11.

12.

13.

14.

15.

adults. Biomedicine. 2022 Nov 14;42(5):1065-8.
http://dx.doi.org/10.51248/.v42i5.1803

Kotb M, Eissa SA. Correlation Between Myopic
Refractive Error, Corneal Power and Central Corneal
Thickness in the Egyptian Population. Clin
Ophthalmol. 2021  Apr;Volume  15:1557-66.
https://doi.org/10.2147/0OPTH.S304693

Divya K, Ganesh Mr, Sundar D. Relationship between
myopia and central corneal thickness — A hospital-
based study from South India. Kerala J Ophthalmol.
2020;32(1):45.
https://doi.org/10.4103/kjo.kjo_95_19

Zhou P, Wang DD, Fan L, Yang L, Zhao MW. Thin
Central Corneal Thickness May Be a Risk Factor for
Myopia Progression in Children. Gatzioufas Z, editor.

J Ophthalmol. 2023 Jan 16; 2023:1-7.
https://doi.org/10.1155/2023/3815863
Syed Mohd Dardin SF, Mohd-Ali B, Mohamad

Shahimin M, Mohd Saman MN, Mohidin N. Corneal
Characteristics of Myopic Malay School Children and
Their Association with Axial Length. Clin Optom
(Auckl). 2024 Apr 4, 16:107-114.
https://doi.org/10.2147/opto.s431608

Pramod M, VK Smitha. Correlation of Central Corneal
Thickness and Corneal Curvature with Refractive
Error in South Indian Population. Journal of
Cardiovascular Disease Research. 2023 14; 10:60-68
Shobita N, Selvam VP, Vinit SJ, Radha J, Vijayraghavan
V, Amal G. Correlation of Central Corneal Thickness
with Refractive Errors and Corneal Curvature in the
South Indian Population.  Acta  Scientific
Ophthalmology. 2021 Mar 4; 4:31-38

Eljah CN, Pedro ECN, Ejimadu CS. Association
between myopia and central corneal thickness
among patients in a tertiary hospital in south-south
Nigeria. Adv Ophthalmol Vis Syst. 2016;5(2):221-223.
https://doi.org/10.15406/a0vs.2016.05.00147
Mostafa A, Mohamed M, Mohamed M. Correlation
between Central Corneal Thickness and Degree of
Myopia. The Egyptian Journal of Hospital Medicine
.2018; 70, Page 109-113.
https://doi.org/10.12816/0042971

Khan SA, Shah M, Sharif A, Ullah S, Imdad A, Khalid A.
Association of Central Corneal Thickness among
Myopic and Emmetropic  Patients  Visiting
Ophthalmology Department of a Tertiary Care
Hospital in Islamabad. JRMC 2023 Apr. 1 [cited 2024
Jul. 16];27(1).
https://doi.org/10.37939/jrmc.v27i1.2033

Wang X, Dong J, Wu Q. Corneal thickness, epithelial
thickness and axial length differences in normal and
high myopia. BMC Ophthalmol. 2015 May 7; 15:49.
https://doi.org/10.1186/s12886-015-0039-6.

J Islamabad Med Dental Coll 2024



