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Abstract Purpose To determine the relationship

between central corneal thickness (CCT) and myopia

among Saudi adults. Methods In a prospective study,

the CCT of 982 myopic eyes and 158 emmetropic eyes

as a control group was measured using ultrasound

pachymetry at the Eye Consultants Center, Riyadh,

Saudi Arabia. Result The mean myopic spherical

equivalent (SE) was -3.7 ± 2.12 D, range -0.25 to

-15.0 D.The mean CCT of the myopic group was

543.8 ± 35.40 lm, while for the emmetropic group it

was 545.7 ± 27.6 lm. The difference in mean CCT

between the two groups was statistically insignificant

(P = 0.5). There was no correlation between CCT and

the degree of myopic spherical equivalent (r =

-0.014, P = 0.939). Conclusion This clinical study

showed that there was no difference in CCT between

emmetropic and myopic eyes. CCT did not correlate

with the degree of myopia. It seems that the central

cornea is not significantly involved in the process of

myopic progression.
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Introduction

Central corneal thickness (CCT) is an important

indicator of corneal health status. As an estimate of

the corneal barrier and endothelial function, CCT is

an essential tool in the assessment and management

of corneal disease [1]. Moreover, CCT is a measure

of corneal rigidity and consequently has an impact on

the accuracy of intraocular pressure measurement

by applanation tonometry. Numerous studies have

demonstrated that thicker corneas with greater rigid-

ity may offer a greater resistance when subjected to

applanation, resulting in artificially higher intraocular

pressure readings [2–4]. In addition, with the devel-

opment of corneal refractive surgery procedures,

CCT values are of enormous importance during the

pre-operative evaluation of the patients as they

influence the decision whether or not to perform

surgery, the type of recommended procedure, and rate

of postoperative complications [5, 6].

Myopia is a common refractive error especially in

Asian countries undergoing rapid development [7–9].

Myopia prevalence could be as high as 95% in

medical school students [10].

Myopic changes of the eyes include elongated

axial length [7], deeper anterior chamber [11], thinner

retina with lattice changes and higher prevalence of
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retinal detachment [12], decreased choroid circula-

tion [13], as well as decreased scleral thickness and

elasticity [14, 15].

Studies that have attempted to investigate the effect

of myopia on CCT have reported conflicting results.

The aim of this study is to investigate the relationship

between CCT and degree of myopia in Saudi adults

who were being assessed for refractive surgery.

Patients and methods

Saudi patients included in this study were examined

during the year 2006 in the Eye Consultants Center,

Riyadh, Saudi Arabia. The study included a control

emmetropic group of 158 eyes of 79 subjects with

normal visual acuity and spherical equivalent (SE) of

zero. This group consisted of volunteers from the Eye

Consultants Center staff, and patients’ relatives. The

myopic group consisted of 982 eyes of 491 patients

who were recruited from subjects referred to the

refractive surgery clinic for Lasik assessment. The

purpose of the study was explained to all participants

and written informed consent was obtained from all

patients.

The following data were collected from the

preoperative examination: personal details, age, sex,

manifest and cycloplegic refraction, intraocular

pressure measurement, optical path difference scan-

ning system (OPD scan), pentacam corneal

topography (Oculus, Germany), and ultrasound

pachymetry from both eyes.

CCT was measured with an A-scan ultrasound

pachymeter (DGH technology, San Diego, CA,

USA). The pachymeter was pre-calibrated for all

measurements. The ultrasonic velocity was set at

1,640 m/s. Topical anesthesia with Novesin (0.4%

benoxinate hydrochloride) was used. CCT was mea-

sured with patients seated upright. A hand-held probe

was aligned as perpendicular as possible on the

central cornea. Five readings were obtained and

averaged. Pentacam was performed first to avoid any

potential disturbance caused by the corneal contact

involved in ultrasonic pachymetry. All measurements

were taken between 1700 and 2100 hours and were

done by a single observer.

The inclusion criteria included adults 18 years of

age or older, spherical myopia between -0.25 and

-15.0 D; cylinder of 3D or less; a stable refraction

for at least 1 year, and no contact lens use for 2 weeks

in case of soft lenses and 3 weeks for hard lenses

before preoperative examination. Exclusion criteria

included eyes with keratoconus or forme fruste

keratoconus as demonstrated by OPD scan and/or

pentacam. Eyes with suspected corneal dystrophy,

known ocular pathology, or previous ocular surgery

were also excluded.

Statistical analysis

Data were analyzed using SPSS version 11.0 for

Windows. The distributions of CCT measurements

for myopic and emmetropic eyes were inspected

using histograms. For investigating the relationship

between CCT and degree of myopia, the arbitrary

groupings of myopic SE from -0.25 to -6.0 D for

mild to moderate myopia and from -6.1 to -15.0 D

for severe myopia, were used. Student’s t test was

used to compare means from two independent

groups. A P value of less than 0.05 indicated

statistical significance. The correlation between

spherical equivalent and CCT was investigated using

Pearson correlation coefficient and showed in the

Scatter plot.

Results

A total of 982 eyes of 491 myopic patients and 158

eyes of 79 emmetropic controls were recruited. The

majority of patients in the myopic group were

females (60.7%), and the rest (39.3%) were males.

The mean age of the patients was 27.7 ± 6.3 years

(range 18–56 years), median 27 years (Table 1). For

the control emmetropic group, there were 43 (54.4%)

males and 36 (45.6%) females, and the mean age of

the subjects was 30.3 ± 6.7 years (range 19–46

years), the median was 30 years.

The mean myopic spherical equivalent was –3.7 ±

2.12 D (range -0.25 to -15.0 D). The distribution of

the myopic SE is shown in (Fig. 1). The spherical

equivalent for males was -3.31 ± 1.79 D and for

females was -4.03 ± 2.25 D (Table 1). The differ-

ence between the two means was statistically

significant (P \ 0.001, student’s t-test).

The histogram for the distributions of CCT in the

myopic and the control emmetropic group are shown
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in Figs. 2 and 3. Both distributions appear similar and

followed approximately the normal distribution curve

with the mean CCT for the myopic group being 543.8

± 35.40 lm and for the emmetropic group 545.7 ±

27.6 lm. The difference in mean CCT between the

two groups were statistically insignificant (P = 0.5,

Student’s t test). In the myopic group, the mean CCT

for males was 544.3 ± 32.4 lm and for females was

544.2 ± 33.5 lm. The difference between the two

mean CCT was statistically insignificant (P = 0.953,

Student’s t test).There was no correlation between

CCT and the degree of myopic spherical equivalent

(r = -0.014, P = 0.939; Pearson’s correlation coef-

ficient) as shown in Fig. 4.

The mean CCT level for eyes with severe myopia

were 546.9 ± 30.6 lm as compared to 543.2 ± 36.1

lm in the eyes with mild to moderate myopia, and the

difference in mean CCT between the two groups was

statistically insignificant (P = 0.203; Student’s t

test). In addition, there was no statistically significant

difference between the mean CCT in the eyes with

severe myopia compared to the eyes in the emme-

tropic group (P = 0.7; Student’s t test).

Table 1 Demographic

features, degree of myopia,

and CCT of the myopic

patients (n = 491)

Numbers Mean CCT (lm) Myopic SE

Sex

Male 193 (39.3%) 544.3 ± 32.4 -3.31 ± 1.79

Female 298 (60.7%) 544.2 ± 33.5 -4.03 ± 2.25

Age (years)

Mean (SD) 27.7 ± 6.3

Range 18–56

Median 27.0

Spherical equivalent

-0.25 to -6.00 D 846 eyes 543.2 ± 36.1

-6.10 to -15.00 D 136 eyes 546.9 ± 30.6

Fig. 1 Histogram showing the distribution of spherical equiv-

alent in the myopic group

Fig. 2 Histogram showing the distribution of central corneal

thickness in the myopic group
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Discussion

The effect of refractive status on CCT has been

reported by many investigators. However, the results

of these reports are conflicting. Some found that

myopic subjects have a thicker [16], others a thinner

CCT [17–20], while yet others found no correlation

between CCT and myopia [21–31] (Table 2). This

study showed no statistically significant difference

between the mean CCT of the myopic and that of the

emmetropic subjects. In addition, no significant

differences were found in CCT mean levels between

different levels of myopia. To the best of our

knowledge, this study is the first to report CCT in

myopic Saudi population.

The eyeball elongates during myopia progression.

This progression not only makes the globe longer but

also makes the sclera thinner [7, 14, 15], involving

the posterior segment more significantly [12, 32]. In

addition to the deepening of the anterior chamber

found in higher myopia [11], there are dimensional

changes in the anterior segment during myopia

progression, but they are less well documented. Goss

and his co workers [33] reported that eyes with

greater vitreous depths tended to have flatter anterior

corneal surfaces.

If the total corneal volume does not increase, we

expect that the corneal stroma will become thinner in

a similar way to the sclera during myopia progres-

sion. However, in our study, we did not find any

statistically significant relationship between the CCT

and presence of myopia. This observation agrees with

Liu’s series [27], where he concludes that the central

corneal pachymetry correlated with the mean manual

keratometric measurement, simulated keratometry,

and intraocular pressure, but no correlation was

noticed between CCT and the myopia in contact lens

wearers. Neither did the CCT correlate with axial

length, age, sex, horizontal corneal diameter, or

refraction in Price’s series [25]. In addition, Cho and

Lam [26] found that CCT decreased with increasing

age but not with refractive error or corneal curva-

tures. According to these observations, we think that

if a stretching mechanism is really active, the

thinning seems to be confined to the sclera only and

does not involve the cornea.

In both Liu’s and Price’s series, the corneal

thickness was measured in contact lens wearers. In

addition, they did not specify the timing when corneal

thickness was measured. Since great individual

variation was noted after wearing contact lenses

[34], this might confound the results. In our study, we

took these factors into consideration. We thus delib-

erately measured the corneal thickness in the period

between 1700 and 2100 hours to avoid the diurnal
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Fig. 3 Histogram showing the distribution of central corneal

thickness in the emmetropic group

Fig. 4 Scatter plot showing the assocation between central

corneal thickness and myopic spherical equivalent. Note that

there is no signifiant association between CCT and the degree

of myopia
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variation in corneal thickness and we excluded those

subjects who wore contact lenses in the 2 weeks prior

to the examination.

The inconclusive results of previous studies

(Table 2) might be explained by any of the follow-

ing: pachymeters with low reproducibility, inexperi-

enced observers, no consideration of diurnal varia-

tion, the influence of contact lenses; genetic and

racial difference in CCT, different criteria for exclu-

sion, lack of highly myopic subjects, and too small

sample size.

This study has a limitation that the axial lengths of

the patients were not measured to differentiate those

with axial myopia from those with index myopia.

However, the study patients were recruited from a

refractive surgery clinic and comprised patients with

myopia who were assessed for LASIK, and such

patients are not expected to have axial length

measurement. Moreover, some investigators showed

no relation between the CCT and axial length [29, 35].

In conclusion, in our study, the CCT of myopic

and emmetropic eyes did not differ significantly. In

addition, there was no correlation between CCT and

the level of myopia. Therefore, it appears that the

growth alterations in the ocular tunics of myopic

subjects do not involve the corneal thickness.
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