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Introduction:
Central cnorneal thickness is an essential tool 
in the assessment and management of corneal 
disease. Its alteration may be indicative of dif-
ferent pathologies,1 Corneal thickness is also 
implicated in the measurement of intraocular 
pressure (IOP) or when planning corneal refrac-
tive surgery.2,3 Factors infl uencing the thickness 
of the corneal  pachymetry include the time of 
day, patient age, the use of contact lenses or the 
presence of any corneal degeneration.4 Th e in-
fl uence of refractive error on corneal thickness 
has not yet been clearly established.5-7

Myopia is one of the most common eye disor-

ders worldwide. It aff ects around 25% of the 
population in the West and over 80% in some 
Asian regions.8 Changes related to myopic eyes 
include elongated axial length (AL) and stretch-
ing of the retina, choroid and sclera.9 Some stud-
ies concluded that eyes with myopia have more 
fl att ened corneas, deeper anterior chambers and 
major white-to-white corneal diameters when 
compared with low-myopic, emmetropic and 
hyperopic eyes.10 Myopic individuals may have 
a higher incidence of primary open angle glau-
coma (POAG).11 In addition, a thin CCT  might 
be a risk factor for the progression of POAG.12 
Th us, if myopia is correlated with CCT, CCT 
might be connected with the higher incidence 
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of development and progression of glaucoma in 
myopic individuals.

Th e aim of this study is to compare the CCT in 
Myopic and Emmetropic patients aged between 
18-55 years, seen in an Ophthalmology out-pa-
tients department in an urban area of Pakistan.

Materials and methods: 
Th is was a cross sectional  study of patients pre-
senting to the Ophthalmology Department of  
Liaquat National Hospital, Karachi from August 

2016 to February 2017. Sample size was calcu-
lated from WHO calculator, total sample size 
was 205-patients  considering  mean SD of  CCT 
in myopic group 527.7μm (SD 0.35)  margin of 
error 4.8% and confi dence interval  95%.

Verbal informed consent  from all patients were 
obtained for collection of data. Only Myopic 
and emmetropic  patients within the age group 
between 18 to 55-years of both gender were 
included in this study. All those suff ering from 
corneal pathologies, ocular diseases, trauma and 
with systemic diseases were excluded. Th e study 
was initiated aft er gett ing approval from Ethics 
review committ ee of Liaquat National Hospital 
Karachi.

All demographic information like name, age, sex 
was recorded and a detailed history was taken. 
All participants went through standard eye ex-
amination which included measurement of 
vision by using Snellen chart and slit lamp ex-
amination to exclude ocular diseases and other 
corneal pathologies. All this information was 
collected on a specially designed proforma (at-
tached in the end). CCT was measured by us-
ing an ultrasonic Pachymeter in an upright po-
sition. All readings were taken in the morning 
to eliminate the eff ect of diurnal variation. Five 
readings of CCT were obtained from each eye 
but the reading of right eye was used for analy-
sis. All values were recorded, but the minimum 
value of corneal thickness for each eye was  used 
for analysis. All data collection was done by 
researcher herself. Data was then entered and 
analyzed on  statistical package for the social sci-
ences soft ware (SPSS, version 21). Quantitative 
variables (i.e. age and central corneal thickness) 
were presented as mean and standard devia-
tion. Qualitative variables (i.e. gender, myopia 
and emmetropia) were presented in terms of 
frequency and percentages. To compare the sig-
nifi cance between both groups and comparison 
of mean CCT between both group independent 
sample t-test was applied. P-value ≤0.05 were 
considered as signifi cant.

Results: 
Of 205-patients the results showed that there 

Table 1: Frequency of patients according to gender (n=205)

Frequency (n) Percentage%
Male 125 61

Female 80 39

Total 205

Table 2: Descriptive statistics of age groups (n=205)

≤ 35 years (n=108) > 35 years (n=97)

Mean±SD 25.34±6.01 45.17±5.66

95%CI 24.19–26.48 44.03–46.31

Median (IQR) 24.00 (10) 45.00 (10)

Range 17 18

Minimum 18 37

Maximum 35 55

Table 3: Frequency of patients according to diagnosis group (n=205)

Frequency (n) Percentage %

Emmetropia 92 44.9

Myopia 113 55.1

Total 205

Table 4: Descriptive statistics of right eye CCT (μm) (n=205)

Mean ±SD 534.23±34.42

95%CI 529.49 to 538.97

Median (IQR) 533.00 (52)

Range 164

Minimum 466

Maximum 630

Table 5: Comparison of mean right eye CCT according to diagnosis group (n=205)

Mean SD P-Value

Emmetropia (n=92) 529.06 29.96 0.047*

Myopia (n=113) 538.45 37.26
Independent t-test was applied 
*Signifi cant at 0.05 levels
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were 125-male and 80-female patients. Th e fre-
quency distribution was presented in table-1. 
Th e overall mean age of study subjects was 
34.72±11.56 years. Th e age was further strati-
fi ed in 2-groups. Th e frequency and percent-
age of patients among these groups are pre-
sented in table-2. Among 205-study subjects, 
92(44.9%) were presented with emmetropia 
and 113(55.1%) with myopia as presented in 
table-3.

In our study the overall mean right eye CCT of 
study subjects was 534.23±34.42 μm. Th e de-
tailed descriptive statistics of right eye CCT are 
presented in table-4. Stratifi cation with respect 
to diagnosis group was done to compare mean 
right eye CCT by independent t-test. Th e results 
showed that there was signifi cant diff erence in 
mean CCT with diagnosis group (p=0.047). 
Th e detailed result of mean comparison are pre-
sented in table-5.

Discussion: 
Corneal thickness is an important indicator of 
corneal health, so in clinical practice it is of great 
importance to obtain the most reliable corneal 
pachymetry value for each patient. Central Cor-
neal Th ickness (CCT) can aff ect the measure-
ment of Applanation Tonometry. Various meth-
ods have been used in past studies to measure 
central corneal thickness. Th ey include Optical 
Pachymetry, Ultrasound Pachymetry, Orbscan, 
Optical Coherence Tomography (OCT), Laser 
Interfero-metry and Ultrasound Bio-microsco-
py. Ultrasound Pachymetry is considered to be 
the standard of measuring central corneal thick-
ness.13,14

Myopia is one of the most common eye disor-
ders worldwide. It aff ects around 25% of the 
population in the West and over 80% in some 
Asian regions.15 Some studies concluded that 
eyes with myopia have more fl att ened corneas, 
deeper anterior chambers and major white-to-
white corneal diameters when compared with 
low-myopic, emmetropic and hyperopic eyes. 
Myopic individuals may have a higher incidence 
of primary open angle glaucoma (POAG).16 In 
addition, a thin CCT might be a risk factor for 

the progression of POAG.17,18 Both myopia and 
thin CCT are risk factors for POAG. 

We obtained a mean corneal thickness value of 
534.32± 34.42 μm in all patients, Emmetropic 
group was 528.89±30.08 and myopic group 
538.33±37.59. Th is mean is similar to that ob-
tained in other studies19 in Pakistan mean CCT 
was found 531.08, in Spain mean of 544.34 μm 
was found, in Saudi Arabia 543.80 and in Latin 
individuals 546.90 which was lower than that 
reported in an American Caucasian population. 
We should also bear in mind that the use of dif-
ferent pachymeters may also infl uence the fi nal 
CCT value result obtained.

In our study, there were no statistically sig-
nifi cant diff erences in the CCT values with age 
groups, unlike other authorsk20 who reported 
that age was a factor that lowers CCT. However, 
we believe that CCT is not only infl uenced by 
age, but also infl uences IOP, and evidently glau-
coma. Th erefore, we indicate the need to adjust 
the IOP in relation to corneal thickness.21

In contrast to the studies conducted before 
our results showed that there was signifi cant 
diff erence in mean CCT with diagnosis group 
(p=0.047) with high mean CCT value in 
myopes as compared to emmetropic patients 
but more studies are needed to further investi-
gate this relationship.

Conclusion:
Central corneal thickness (CCT) is an impor-
tant factor to rule out diff erent corneal patholo-
gies. Myopic patients are at greatest risk of pri-
mary Open Angle Glaucoma. So central corneal 
thickness needs to be measure in every patient 
especially myopic patients to rule out glaucoma 
at its early stage so that we can prevent patients 
from blindness
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