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ABSTRACT

Introduction: Myopia or short sightedness, is that form of 
refractive error wherein parallel rays of light come to a focus 
in front of the sentient layer of the retina when the eye is at 
rest; the eye is thus relatively too large, and the condition is 
the opposite to that of hypermetropia. Aims and objectives 
of the research were to find out whether there is a correlation 
between axial length, intraocular pressure and central corneal 
thickness in myopic eye and to find out whether the degree of 
myopia can be correlated with axial length, intraocular pres-
sure and central corneal thickness in myopic eye.
Material and Methods: A prospective study was conducted 
in Silchar Medical College and Hospital, Assam for 1 year. 
Total of 200 eyes of 100 myopic patients attending the Out-
patient department of Ophthalmology were included in the 
study.
Result: Overall mean (SD) myopic refractive error was found 
to be -4.41±3.23D with range of -1.00 D to -17.00 D. The 
overall mean axial length was 24.06±1.74 mm. The overall 
mean intra ocular pressure in the patient was found to be 
15.50±2.00 mm of Hg with range of 12-20 mm Hg. The over-
all mean (SD) central corneal thickness in myopic eyes was 
found to be 0.509±0.026 mm.
Conclusion: The effect of myopia on the axial length, the in-
traocular pressure and the corneal thickness are interrelated 
and are important determinants of myopia.

Keywords: Axial length, Intraocular pressure, Central corne-
al thickness, Myopia

INTRODUCTION
When Nero (Nero Claudius Drusus Germanicus, The Roman 
Emperor, 37AD68AD) watched Rome burn, the chances 
are he was seeing a blurred picture through narrowed lids, 
as contemporary historians tell us his eyes were "dull and 
weak." Since he committed suicide at 31 yrs of age, it is not 
likely that the weakness was presbyopia; thus Nero is the 
most infamous of myopes.1

Myopia or short sightedness, is that form of refractive error 
wherein parallel rays of light come to a focus in front of the 
sentient layer of the retina when the eye is at rest; the eye is 
thus relatively too large, and the condition is the opposite to 
that of hypermetropia.2 Myopia is measured by the spheri-
cal power in diopters of the diverging lens needed to focus 
light onto the retina, which can be expressed as the spherical 
equivalent or refraction in the least myopic meridian.3,4 My-
opia is one of the most common refractive error.Normally 
the total refractive power of the eye, which is the additive 
power of the cornea and lens modified slightly by the depth 
of the anterior chamber, maintains a relationship with axial 
length of the globe such that their overall impact renders the 
refractive state of the eye to be emmetropic.

Myopia results when there is an excess of corneal power or 
lens power or both or when the axial length of the globe is 
longer than that which is compatible with the total refractive 
power of the eye.Myopia may be simple or pathological. In 
simple myopia the refractive changes are brought about by 
variations within the optical system, an increased Curvature 
of the cornea or the lens surface, a high refractivity of the 
lens, or a greater axial length of the globe.5 Simple myo-
pia is considered as physiological error not associated with 
any disease of the eye. Poor vision for distance, asthenopic 
symptoms, half shutting of the eyes are the usual complains 
and prominent eyeballs,deep anterior chamber, slightly large 
and sluggishly reacting pupils, normal fundus, refractive er-
ror usually not exceeding -6 to -8 D are found on examina-
tion.
Pathological myopia is that type of myopia which is accom-
panied by degenerative changes occurring particularly in the 
posterior segment of the eye. It is usually associated with 
lengthening of the antero-posterior length of the eyeball. The 
presenting symptoms are defective vision, muscaevolitantes, 
and night-blindness. The signs are prominent eyeball, large 
cornea, deeper anterior chamber, slightly large pupil with 
sluggishly reacting to light. The fundus changes are large 
and pale optic discs, myopic crescent, degenerative changes 
in retina, choroids, macula and fovea (eg.Foster-Fuch's spot, 
cystoid degeneration)posterior staphyloma, degenerative 
changes in vitreous.6

Other varieties are curvature myopia, index myopia, and 
traumatic myopia.
Etiologies of myopia have been attributed partially to hered-
itary and partially to environmental factors and both are be-
lieved to have a substantial impact on the magnitude of the 
myopic problem. In majority of cases, myopia is axial and 
it is certain in higher degree. That is due to an increase in 
the anterior-posterior diameter of the eye.2 It has been stated 
that per millimeter change in axial length, the refractive state 
of the eye varies by 3 diopters and per millimeter change in 
radius of curvature of the cornea the refractive change is 6 
diopters.7
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Intraocular pressure is the pressure maintained inside the 
eyeball in normal condition which is exerted by the vol-
ume of solid and liquid contents of the eye and elasticity 
of its coat. The normal range of the intraocular pressure in 
human is 10-20mm Hg. Myopia is considered to be a risk 
factor for primary open angle glaucoma. Myopes tend to 
have slightly higher intraocular pressure as compared to  
emmetropes.
The normal cornea has a central thickness of approximate 
0.52mm and peripheral thickness of approximate 0.67mm.8 
In myopia there is enlargement of the globe which is associ-
ated with corneal thinning. Myopic cornea is 0.018mm thin-
ner than the normal. Optical treatment of myopia constitutes 
prescription of appropriate (concave) lenses, contact lenses; 
meanwhile surgical treatment of myopia is becoming more 
popular nowadays. LASIK (Laser in-situ Keratomileusis) 
is one of the most popular and effective surgical techniques 
used especially to correct myopia. Corneal thickness is an 
important factor for refractive surgeries such as RK, PRK 
and LASIK. LASIK is a refractive surgery in which central 
corneal thickness is reduced by excimer laser.9,10 Correc-
tion of high myopia usually causes loss of corneal thickness 
which may induce corneal ectasia. Hence, central corneal 
thickness is an important determinant in myopia.
The axial length, the intraocular pressure and the central 
corneal thickness are interrelated and are important deter-
minants of myopia. As the myopia is more common and uni-
versal, it is necessary to know the correlation of these factors 
in myopic eyes, which will increase our understanding, and 
knowledge and its further management.
In the present study an attempt has been made on the group 
of myopic patients attending the Department of Ophthal-
mology, Silchar Medical College and Hospital, Assam, to 
evaluate whether there is a correlation between axial length, 
intraocular pressure and central corneal thickness in myop-
ic eyes and whether the degree of myopia can be correlated 
with axial length, intraocular pressure and central corneal 
thickness in myopic eyes.	

MATERIAL AND METHODS

A total of 100 subjects visiting Department of Ophthalmol-
ogy, Silchar Medical College and Hospital, Assam, were 
included in the study (based on inclusion and exclusion cri-
teria), for the period of 1 year. Study was conducted after 
due approval of ethical committee. Patients were informed 
about the study and written consent was taken prior to their 
inclusion in the study.
Criteria for selection of cases: Patients with equal and 
more than 1 diopter of myopic refractive error (refraction 
in the least myopic meridian) and age group of 5 years and 
more were selected in this study.
Sample calculation: The Assumed Population Prevalence 
(P) = 25%11, CI 95%, Precision of +/- 0.09, Sample Size was 
estimated at 100.
Exclusion criteria: Congenital or acquired ocular anoma-
lies; History of surgery or trauma; Systemic or other ocular 
diseases of the posterior segment of eye.
The cases were evaluated in detail by History taking; Ocular 

examination; Visual acuity testing with Snellen’s chart; Re-
tinoscopy and post mydriatic test; Keratometry; A - scan bi-
ometry ( Axial length measurement); Tonometry (Goldman 
applanation tonometer); Pachymetry (Central corneal thick-
ness measurement) and Fundus examination.

STATISTICAL ANALYSIS
Microsoft excel, Student t-test were used for statistical cal-
culations and P value was corrected with Bonferonni adjust-
ment where required. P value less than 0.05 was taken as 
statistically significant.

RESULTS
Out of 100 patient 51 were male and 49 were female. Overall 
mean (SD) myopic refractive error was found -4.41±3.23D 
with range of -1.00 D to -17.00 D.
The overall mean axial length was 24.06±1.74 mm. Axial 
length of male was greater than that of the Female but it was 
not statistically significant. Older age group was seen to have 
lesser axial length than younger age group. It was found that 
axial length was more in high degree than that of low degree 
of myopic eyes. There was statistically significant negative 
correlation of axial length with myopic error.
The overall mean intra ocular pressure in the patients was 
found to be 15.50±2.00 mm of Hg with range of 12-20 mm 
Hg. Intraocular pressure of Male was greater than that of the 
Female but it was not statistically significant. There was pos-
itive significant correlation of age and intraocular pressure. 
There was statistically significant negative correlation of in-
tra ocular pressure with myopic error.
In the study the overall mean(SD) central corneal thickness 
in myopic eyes was found to be 0.509±0.026 mm. Central 
corneal thickness of Male was greater than that of the Fe-
male but it was not statistically significant. In the study it was 
found that the central corneal thickness was greatest in 15-24 
years and was lowest in 5-14 years. Central corneal thick-
ness was found less in high degree myopia (0.479±0.022 
mm) than that of moderate (0.518±0.017 mm) and low de-
gree (0.518±0.022 mm) myopia.

DISCUSSION
The mean age of the patients was 28.48±12.29 years, range 
6-54 years. Overall mean (SD) myopic refractive error was 
found -4.41±3.23D with range of -1.00 D to -17.00 D. Mean 
myopic refractive error in male was -4.46±3.42 D where as 
in female it was found to be -4.35±3.05 D.
In the current study overall mean axial length was found to 
be 24.06±1.74 mm (range 21.01 to 31.53). It was 24.15±1.80 
in male and 23.96±1.67 in female. Meanwhile, it is well 
agreed that women tend to have a shorter axial length.12

In the current study it was seen that the mean axial length 
in older (45-54 years) age group was 23.38±0.72 mm which 
was less than that (24.86±1.89) of the younger group (5-14 
years). Older people were likely to have shorter axial length 
than young participants.13

It was found in the present study that the axial length was 
more in high degree than that of low degree myopic eye (Ta-
ble - 1).
The Difference in mean axial in the three groups (low degree, 
moderate degree and high degree) was found statistically sig-
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nificant. There were also found statistically significant neg-
ative correlation (correlation coefficient r= -0.823878331, p 
value <0.001) of axial length with myopic error. The refrac-
tive status of the eye is mainly dependent on the axial length. 
In general, the higher the myopia is, the longer the eyeball.14 
There were also similar significant correlation of the axial 
length with myopia was found in previous studies as per with 
present study. [Shu-wen Chang et al (2001).15

In the current study the overall mean intra ocular pressure 
in myopia found was 15.50±2.00 mm of Hg (range 12-20 
mm Hg). The mean intra ocular pressure in myopic eye was 
similar to that of the present study in most of the previous 
studies. Becker et al. in their study reported a mean intra 
ocular pressure of 15.35mm Hg.16

It was seen in the current study that the mean intraocular 
pressure increases with the age. The study conducted by 
Abdulla MI and Hamdi M17 also agreed that the intraocular 
pressure increases in the older myopes. 
In the present study the mean intraocular pressure was found 
less in low degree (14.69±1.92 mm Hg) of myopic eye 
than that of moderate (16.12±1.64 mm Hg) or high degree 
(16.27±2.07 mm Hg) myopia, which was statistically signif-
icant. There were also found statistically significant negative 
correlation (Correlation Coefficient r=-0.222104148,p value 
<0.05) of intra ocular pressure with myopic error. Though 
there was no such type of correlation seen while degree of 
myopic error was considered. Abdulla MI and Hamdi M17 
had similar observation in their studies.
In the current study the overall mean central corneal thick-
ness in myopic eye was found to be 0.509±0.026(range of 
0.442-0.578 mm). The mean value in the current study was 
lower than the value of most of the past studies for myopic 
eye except that of Nazim Yacoub Mohamed et al.18 whose 
values were lower than our value. It was difficult to com-
ment whether the mean central corneal thickness was thin-
ner than normal population as no control was recruited in 
the current study. Central corneal thickness was higher in 
males (0.510±0.031 mm) than females (0.508±0.020 mm) 
but was statistically significant. In the current study it was 
found that the mean central corneal thickness was greater in 
15-24 years age group (0.527±0.016 mm) and lowest in 5-14 
years age group (0.497±0.033 mm).
In the present study the mean (SD) central corneal thickness 
was found less in high myopia (0.479±0.022 mm) than that 
of moderate (0.518±0.017 mm) and low degree (0.518±0.022 
mm) myopia. The difference in the mean central corneal 
thickness in between low degree and high degree and be-
tween moderate degree and high degree were found statisti-
cally significant however between low degree and moderate 
degree it was not significant. Statistically significant positive 
correlation (correlation coefficient, r=0.6398762, p value 
<0.001) were also found between central corneal thickness 
and myopic error. While the degree of myopia was consid-

ered, the correlation was found to be stronger on shifting 
from low degree to high degree.
The effect of myopic error on central corneal thickness has 
been reported by many investigators but results are conflict-
ing. Some found that myopic subject have a thicker [Kunert 
et al. 200319] others a thinner central corneal thickness [ 
Von Bahr (1948)20] While yet others found no correlation 
between central corneal thickness and myopia [Ehlers and 
Tanaka et al. 199621].
In the current study it was found that the axial length was not 
correlated with the intraocular pressure(correlation coeffi-
cient, r=0.13246706, p value>0.01),while degree of myopia 
was considered negatively correlated in low degree(corre-
lation coefficient,r=-0.223532526, p-value<0.01) but not 
correlated in moderate degree (correlation coefficient, r=-
0.070705173, p-value>0.10) and high degree (correlation 
coefficient, r=0.069433832, p value > 0.10) Lee AJ et al, 
(2004)22 also found that the intraocular pressure was not cor-
related with the axial length (r=0.030). On the other hand 
Parssinen (1990)23 found positive correlation between IOP 
and axial length among the boys.
In the current study it was found that the intraocular pres-
sure was not correlated with the central corneal thickness, 
though positive value was found (Correlation Coefficient, r 
=0.016554215, p-value >0.10). While degree of myopia was 
considered, though positive values were found in all groups 
of myopia, but it was again statistically insignificant. The 
correlation Coefficient was 0.176762006 (p-value >0.05) in 
low degree, 0.178167601 (p-value >0.1) in moderate degree 
and 0.237887392 in high degree (p-value >0.1) respective-
ly, the correlation of the intraocular pressure and the central 
corneal thickness has been reported by many investigators, 
majority of them found positive correlation.
Foster PJ (1998)24 in a Mongolian population aged 10-87 
years found significant positive correlation between intraoc-
ular pressure and the central corneal thickness. Andrew J. 
Morgan et al. (2002)25 found that IOP was correlated signifi-
cantly with central corneal thickness (r = +0.374, p = 0.010), 
such that a change of 10 micro meter in Central Corneal 
Thickness was equivalent to a 0.30mmHg change in meas-
ured IOP.
On the other hand Nemesure B et al. (2003)26 in there study 
among the predominantly black population found the in-
traocular pressure was not associated with Central Corneal 
Thickness in this population.
Roomasa Channa et al. (2009)27also reported no statistically 
significant correlation between Central Corneal Thicknes-
sand IOP (r = 0.158, p = 0. 12). In the present study it was 
found that the axial length was negatively correlated with 
the central corneal thickness (Correlation Coefficient, r = 
-0.430533391, p-value <0.001). While degree of myopia was 
considered it was also negatively correlated in high degree 
(Correlation Coefficient, r=-0.48585669 p-value <0.001). 
But in low degree it was positively correlated (Correlation 
Coefficient, r= 0.288438522p-value <0.01) and in moder-
ate degree it was not correlated (Correlation Coefficient, r = 
0.12916611, p-value>0.10). Shu-wen Chang et al. (2001)28 
also found that the cornea tend to be thinner in eyes with 
longer axial length. 

Degree of myopia Axial length (in mm)
Low Degree(≤3 D) 23.16±1.14
Moderate Degree(-3D to -6D) 23.77±0.88
High Degree(≥6 D) 26.40±1.70

Table–1: Axial length and degree of myopia



Das, et al.	 Correlation Between Axial Length, Intraocular Pressure and Central Corneal Thickness

International Journal of Contemporary Medical Research  
Volume 3 | Issue 4 | April 2016   | ICV: 50.43 |	 ISSN (Online): 2393-915X; (Print): 2454-7379

1144

CONCLUSION
The effect of myopia on the axial length, the intraocular pres-
sure and the corneal thickness has been reported by many 
investigators and these are interrelated and are important de-
terminants of myopia. Based on our findings, it can be con-
cluded that the myopic refractive error and the axial length 
seem to have a significant correlation as such that with the 
increase of myopic refractive error there was increase of the 
axial length and it was evident in all the degrees of myopia.
The myopic refractive error and the intra-ocular pressure 
seem to have a significant correlation as such that with the 
increase of myopic refractive error there was increase of the 
intra-ocular pressure, however there was no such type of cor-
relation seen while the degrees of myopia was considered. 
The intra-ocular pressure also correlated with the age of the 
patient as such that with the increase of age there was in-
crease of the intra-ocular pressure.
The myopic refractive error and the central corneal thick-
ness seem to have a significant correlation as such that with 
the increase of myopic refractive error there was decrease of 
the central corneal thickness. While the degrees of myopia 
were considered, this correlation was found to be stronger on 
shifting from low degree to high degree.
The intra-ocular pressure did not seem to have any correla-
tion with the axial length and the central corneal thickness in 
myopic eyes.
There seem to have a significant correlation between the ax-
ial length and the central corneal thickness in higher degree 
of myopia, as such that more the axial length thinner the cen-
tral corneal thickness.

REFERENCES
1.	 Visual optics and Refraction A clinical approach, Da-

vid D. Michaels, MD, 2nd edition, printed in the USA, 
the CV Mosby company St. Louis, Toronto, London, 
1980:520.

2.	 Duke-Elder's Practice of Refraction, revised by David 
Abrams, 10th edition, New Delhi, Elsevier; 2002:53-64.

3.	 Curtin B. Topics to be considered when establishing 
standards for clinical myopia studies. ActaOphthalmol-
Suppl: 1988;185:61-2.

4.	 Angle J, Wissmann DA. The epidemiology of myopia. 
Am J Epidemiol 1980;11:220-8.

5.	 Duke-Elder, System of Ophthalmology, vol V, Opthal-
mic optics refraction, published: St. Louis (USA) C. V 
Mosby company: 1970;267:301-355.

6.	 A. K Khurana, Aruj K Khurana Anatomy, Physiology 
and Diseases of The Eye, 4th edition, New Age Interna-
tional (P) Ltd., New Delhi 2007:32-36.

7.	 Parsons' Diseases of the eye: RamanjitSihota, Ra-
dhikaTandon, 20th edition. New Delhi; Elsevier; 71-74, 
181-184.

8.	 Anthony J. Bron, Ramesh Tripathi, Brenda J. Tripathi, 
Wolff's Anatomy of the Eye and orbit 8th edition, Lon-
don; Chapman and Hall; 1997; 6-7,211-232,233-307.

9.	 Mcdonald, Onnis R. Excimer laser insitukeratomileusis 
for myopia J-Report surgery 1995: I I(Sappl): S29-S233.

10.	 Guell GL, Muller, A Laser insituKeratomileusis for my-
opia from —7.00 to -18 diopters. J report surgery 1996; 
12:222-228. 

11.	 Sperduto RD, Seigel D, Roberts J, et al. Prevalence of 

myopia in the United States. Arch Ophthalmol 1983; 
101:405-7.

12.	 Warrier S, Wu HM, Newland HS, Muecke J, Selva D, 
AungT, Casson RJ. Ocular biometry and determinants 
of refractive error in rural Mayanmar; The Meiktila eye 
study. Br J Ophthalmology 2008;92:1591-1594

13.	 Wong TY, Foster PJ, Ng TP, Tielsch JM, Johnson GJ, 
Seah SK: Variations in ocular biometry in an adult Chi-
nese population in Singapore: The Tanjongpagar Sur-
vey. Invest ophthalmology visSci 2001;42:73-80.

14.	 Lo Pl, Ho PC, Lau JT, Cheung AY,Goldsschidt E, Tso 
MO, Relationship between myopia and optical compo-
nents- a study among Chinese Hong Kong student pop-
ulation. Yan keXue bao.1996:12;121-5.

15.	 Shu wen chang, I Lun Tsai, Fung Rong Hu, Luke Long 
Kuang Lin, Yung Feng Shih: the cornea in young myop-
ic adults. Br J Ophthalmology 2001:85:916-920.

16.	 Becker B, Shaffer’s RN: Diagnosis and therapy of Glau-
coma Edin 2:73.

17.	 Abdulla MI and Hamdi M: Applataion ocular tension 
in myopia and emmetropia.Br 1.Ophthal. 54;122:1970

18.	 Nazim Yacoub Mohamed, Mohamed Nour Hassan, Na-
dir Ali Mohamed Ali, Kamal HashimBinnawi, central 
corneal thicknessin Sudanese Population. Sud J Oph-
thalmology 2009;1:29-32.

19.	 Kunert KS, Bhartiya P, Tandon R, Dada T, Christian H, 
Vajpayee RB. Central corneal thickness in Indian pa-
tients undergoing LASIK for myopia. J Refract surg 
2003;19:378-379.

20.	 Von Bahr, G. Measurment of the thickness of corneas.
Acta. Ophthalmol 1948;26:247-265.

21.	 Ehlers N, Hansen FK. Further data on biometric corre-
lations of central corneal thickness. ActaOphthalmolS-
cand 1976;54:774—778.

22.	 Lee AJ, Saw SM, Gazzard G, Cheng A, Tan DT:1n-
traocular pressure associations with refractive error and 
axial length in children: Br J Ophthalmol. 2004;88:5-7.

23.	 Parssinen O. Intraocular pressure in school myopia. 
ActaOphthalmologica 1990;68:559-63.

24.	 Foster PJ, Baasanhu J et al. Central corneal thickness 
and intraocular pressure in a mongolian population oph-
thalmology. 1998;105:969-973.

25.	 Andrew J. Morgan; Justine Harper; Sarah L. Hosking; 
Bernard Gilmartin: The effect of corneal thickness and 
corneal curvature on pneumatonometermeasurements. 
Current Eye Research 2002;25:107-112.

26.	 Nemesure B, wusy, Hennis A, Leske CM et al.Corneal 
thickness and intraocular pressure in the Barbadose Eye 
studies. Arch 244.

27.	 Roomasa Channa, Fazia Mir, Azam Ali, Kabir Ahm-
mad, Mahnaz Naveed Shah:Central corneal Thickness 
of Pakistani Adult. JPMA 2009;59:225.

28.	 Shu-wen Chang, I Lun Tsai, Fung Rong Hu, Luke Long 
Kuang Lin, Yung Feng Shih: The cornea in young my-
opic adults, Br J Ophthalmol 2001:85:916-920.

Source of Support: Nil; Conflict of Interest: None

Submitted: 27-02-2016; Published online: 26-03-2016


