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ABSTRACT:
Background: Myopia is characterized by blurring of objects viewed at a distance, and is commonly the result of abnormal
elongation of the eyeball — which causes the refractive image formed by the cornea and the lens to fall in front of the
photoreceptors of the retina. Imaging modalities such as optical coherence tomography (OCT) can aid in the diagnostic
dilemma by measuring retinal nerve fiber layer (RNFL) thickness, which differs significantly between glaucoma patients and
controls. Hence; the present study was undertaken for assessing RNFL thickness in myopic patients using Spectral Domain
OCT (SD-OCT). Materials & methods: A total of 20 high myopic patients and 20 low myopic patients were enrolled in the
present study. Complete demographic and clinical details of all the patients were recorded. All patients were subjected to a
comprehensive ocular examination. Visual acuity was measured using Snellen chart, read at a distance of 6m. Axial length
and anterior chamber depth was measured. OCT- RNFL was done to measure retinal nerve fibre layer thickness. The data
was collected and entered into the patient proforma. SPSS software was used for assessment of level of significance.
Results: Mean RNFL average thickness among the patients with high myopia and low myopia group was 88.45 and 99.58
respectively. Significant results were obtained while comparing the mean RNFL average thickness among the patients of the
severe myopia group and low myopia group. Conclusion: From the above results, the authors concluded that mean RNFL
thickness is significantly reduced among patients with increasing grades of myopia.
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INTRODUCTION

Myopia is characterized by blurring of objects viewed
at a distance, and is commonly the result of abnormal
elongation of the eyeball — which causes the refractive
image formed by the cornea and the lens to fall in
front of the photoreceptors of the retina. The
underlying biological cause of myopia is unknown,
and there is no widely accepted means of prevention
or cure."?

The pathophysiology of myopia is multifactorial and
is not yet completely understood. There are proofs
that multiple genetic variations and environmental and
lifestyle factors play an important role in the etiology
of this disease. Family linkage analysis, genome-wide
association studies, and next-generation sequencing
studies as well as a high correlation among
monozygotic twins compared to dizygotic twins show
that myopia has a genetic component.’

The exact pathogenic mechanisms of myopia remain
unclear. Recent evidence suggests that myopia is
likely to result from the combined and interacting
effects of hereditary and environmental factors. Many
factors have been documented for having possible
associations with risks for developing myopia, such as
parental myopia, gender, ethnicity, education,
occupation, income, near-work load, outdoor
activities, lens opacity, and ocular dimensions.*

The morphological appearance of the optic nerve head
in myopia renders the clinical diagnosis and
monitoring of glaucoma progression in myopic eyes
challenging, especially as these eyes may have
concomitant visual field defects mimicking those seen
in glaucoma. Imaging modalities such as optical
coherence tomography (OCT) can aid in the
diagnostic dilemma by measuring retinal nerve fiber

51

International Journal of Research in Health and Allied Sciences [Vol. 7|Issue 1|January — February 2021


http://www.ijrhas.com/

Chauhan S et al. RNFL thickness among females with myopia patients.

layer (RNFL) thickness, which differs significantly
between glaucoma patients and controls. However,
myopic patients may have RNFL abnormalities which
may complicate this interpretation.® Hence; the
present study was undertaken for assessing RNFL
thickness in myopic patients using Spectral Domain
OCT (SD-OCT).

MATERIALS & METHODS
The present study was undertaken with the aim of
assessing the RNFL thickness in myopic patients. A
total of 20 high myopic patients and 20 low myopic
patients were enrolled in the present study. Complete
demographic and clinical details of all the patients
were recorded. Patients with history of any other
systemic illness, or any known drug allergy were
excluded from the present study.
Inclusion Criteria:

e  Patients with myopia more than -0.5D.

e  Patients between 18-40 years of age.
All patients were subjected to a comprehensive ocular
examination. Visual acuity was measured using
Snellen chart, read at a distance of 6m. Axial length
and anterior chamber depth was measured. OCT-
RNFL was done to measure retinal nerve fibre layer
thickness. The data was collected and entered into the
patient proforma. SPSS software was used for
assessment of level of significance.

RESULTS

In the present study, mean age of the patients with
high myopia and low myopia was 43.5 years and 47.6
years respectively. Mean RNFL average thickness
among the patients with high myopia and low myopia
group was 88.45 and 99.58 respectively. Significant
results were obtained while comparing the mean
RNFL average thickness among the patients of the
severe myopia group and low myopia group.

Table 1: Comparison of RNFL among low and high
myopic patients

RNFL Average thickness High myopia Low myopia
Mean 88.45 99.58

SD 8.12 10.52
t-value -1.455

p- value 0.00 (Significant)
DISCUSSION

Myopia (near-sightedness) is the most common
refractive vision disorder in children. It is

characterized by blurring of objects viewed at a
distance, and is commonly the result of abnormal
elongation of the eyeball — which causes the refractive
image formed by the cornea and the lens to fall in
front of the photoreceptors of the retina.® ° Hence; the
present study was undertaken for assessing RNFL
thickness in myopic patients using Spectral Domain
OCT (SD-OCT).

In the present study, mean age of the patients with
high myopia and low myopia was 43.5 years and 47.6

years respectively. Wang G et al evaluated the effect
of myopia on retinal nerve fibre layer (RNFL)
thickness measurement by using spectral domain
optical coherence tomography (Cirrus HD OCT) and
scanning laser polarimetry with enhanced corneal
compensator (GDx ECC). One hundred and forty-nine
eyes of 149 myopic subjects were recruited and
subdivided into three groups according to their
refractive errors: high myopia group (spherical
equivalent (SE)<-6 D); moderate group (-3
D>SE>—6 D); low group (—0.5 D>SE>-3 D). RNFL
thickness was measured by Cirrus High Definition
(HD) OCT and GDx ECC. Average RNFL thickness
measured with Cirrus OCT correlated significantly
with axial length and SE. No significant correlation
was detected between axial length /SE and RNFL
thickness measured with GDx ECC. Average RNFL
thickness measured with Cirrus HD OCT decreases as
the degree of myopia increases while no such
correlation was detected in GDx ECC.'° Hwang YH et
al investigated the correlation between myopic optic
disc tilt and the characteristics of peripapillary retinal
nerve fiber layer (RNFL) thickness measured by
Cirrus  HD spectral-domain optical coherence
tomography. A total of 255 eyes of 255 healthy young
male participants with various degrees of refractive
errors underwent ophthalmic examinations, including
refractive error, axial length, and optic disc area
measurement. The degree of horizontal/vertical optic
disc tilt was evaluated by cross-sectional images
obtained by the Cirrus HD OCT. The average,
superior, nasal, inferior, and temporal quadrant
thickness and superior/inferior peak locations of the
peripapillary RNFL were also measured with the
Cirrus HD OCT. On the univariate analysis, eyes with
more temporally tilted optic discs (horizontal tilt) had
higher myopia, greater axial length, a thinner average,
superior, nasal, and inferior RNFL, thicker temporal
RNFL, and more  temporally  positioned
superior/inferior peak locations (all P values <0.001).
The degree of inferior optic disc tilt (vertical tilt) was
associated with high myopia and a more temporally
positioned inferior peak location (all P values <0.05).
On multivariate analysis, eyes with more temporally
tilted optic discs had a thicker temporal RNFL and
more temporally positioned superior/inferior peak
locations.™

In the present study, Mean RNFL average thickness
among the patients with high myopia and low myopia
group was 88.45 and 99.58 respectively. Significant
results were obtained while comparing the mean
RNFL average thickness among the patients of the
severe myopia group and low myopia group. Salih PA
conducted a study to investigate the influence of
myopia on peripapillary retinal nerve fiber layer
(RNFL) thickness using Cirrus optical coherence
tomography (OCT) in normal eyes. Ninety-eight eyes
of normal participants with various degrees of myopia
were recruited in this study. The RNFL thickness was
measured with high-definition (HD), spectral-domain
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Cirrus OCT. The association between RNFL thickness
and its spherical equivalent was evaluated with linear
regression analysis. Results showed that the RNFL
thickness was 119.2£16.8 pm, 117.1£16.8 pum,
75.9+16.1 pm, and 64.9+9.8 pum in the superior,
inferior, temporal, and nasal quadrants, respectively,
with an average thickness of 94.3+£8.6 um. The mean
RNFL thickness was thinner in highly and moderately
myopic eyes compared with low myopic eyes. A
significant linear correlation was found between the
spherical equivalent and the RNFL thickness in the
superior and inferior quadrants, and the average
RNFL thickness.’? Wang X et al determined the
characteristics of RNFL thickness changes in patients
with both primary open-angle glaucoma (POAG) and
high myopia (HM). Twenty-two eyes with POAG and
HM (spherical equivalent (SE) between -6.0 and -12.0
D) were evaluated, and 22 eyes with HM were used
for comparison. Characteristic retinal nerve fiber layer
(RNFL) thickness profiles in patients with POAG and
HM were examined using optical coherence
tomography (OCT). RNFL thickness was significantly
lower in all but the nasal quadrant in patients with
POAG and HM, compared to patients with only
HM.B

CONCLUSION

From the above results, the authors concluded that
mean RNFL thickness is significantly reduced among
patients with increasing grades of myopia.

REFERENCES

1. Lin LL, Shih YF, Hsiao CK, Chen CJ. Prevalence of
myopia in Taiwanese schoolchildren: 1983 to 2000.
Ann Acad Med Singapore. 2004;33:27-33.

2. Jain IS, Jain S, Mohan K. The epidemiology of high
myopia: Changing trends. Indian J Ophthalmol.
1983;31:723-8.

10.

11.

12.

13.

Schweitzer KD, Ehmann D, Garcia R. Nerve fibre layer
changes in highly myopic eyes by optical coherence
tomography. Can J Ophthalmol. 2009 Jun;44(3):e13-6.
Chen SJ, Lu P, Zhang WF, Lu JH. High myopia as a
risk factor in primary open angle glaucoma. Int J
Ophthalmol. 2012;5(6):750-753.

Murthy GVS, Gupta SK, Ellwein LB, Mufioz SR,
Pokharel GP, et al. Refractive error in children in an
urban population in New Delhi. Invest Ophthalmol Vis
Sci. 2002;43:623-631.

Morgan 1G, Rose KA. Myopia and
educational performance.Ophthalmic
2013;33:329-338.

Chen H.Parents attitudes and expectations regarding
science education: comparisons among American,
Chinese-American, and Chinese families. Adolescence.
2001;36:305-313.

Morgan IG, Ohno-Matsui K, Saw SM. Myopia. Lancet.
2012;379:1739-48.

Pan CW, Ramamurthy D, Saw SM. Worldwide
prevalence and risk factors for myopia. Ophthalmic
Physiol Opt. 2012;32:3-16

Wang G, Qiu KL, Lu XH, Sun LS, Liao XJ, Chen HL,
Zhang MZ. The effect of myopia on retinal nerve fibre
layer measurement: a comparative study of spectral-
domain optical coherence tomography and scanning
laser polarimetry. British Journal of Ophthalmology.
2011; 95(2): doi: 10.1136/bjo.2010.200923

Hwang YH, Yoo C, Kim YY. Myopic optic disc tilt and
the characteristics of peripapillary retinal nerve fiber
layer thickness measured by spectral-domain optical
coherence tomography. J Glaucoma. 2012;21:260-5.
Salih PA. Evaluation of peripapillary retinal nerve fiber
layer thickness in myopic eyes by spectral-domain
optical  coherence  tomography. J  Glaucoma.
2012;21:41-4.

Wang X, Wang X, Gu YS, Huang Z. Retinal nerve fiber
layer in primary open-angle glaucoma with high myopia
determined by optical coherence tomography and
scanning laser polarimetry. Chin Med J (Engl).
2013;126(8):1425-9.

international
Physiol  Opt.

53

International Journal of Research in Health and Allied Sciences [Vol. 7|Issue 1|January — February 2021



