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Abstract 

Purpose: The aim of this study is to evaluate the effect of axial 

myopia on the retinal nerve fiber layer thickness and optic 

disc size using spectral domain Optical Coherence 

Topography. Patients and Methods: This study was a cross-

sectional study on 30 myopic eyes of patients aged between 

30-40 years who were coming to the outpatient clinic. The 

patients were recruited from the outpatient clinic of the 

Health Insurance Hospital in Suez. Results: This study found 

that the average, superior and inferior retinal nerve fiber 

layer thickness (RNFLT) significantly decreased with 

increase of the axial length. This study also found a direct 

correlation between axial length (AL) and disc area. 

However, AL was not significantly correlated with RNFL 

thickness in the nasal or temporal quadrant, optic rim area, or 

cup disc ratio (CDR). Conclusion: The study revealed that AL 

had a correlation with RNFLT and that axially myopic eyes 

showed thinner RNFLT than emmetropic eyes. [Magda M. 

Samy, Ayman A. Gaafar, Karim M. Naguib, Menna Allah 

Ali. Studying the Influence of Axial Length on Retinal Nerve Fiber Layer 

Thickness and Optic Disc Size Measurements by Spectral-Domain OCT. Nat Sci 
2020;18(1):143-149]. ISSN 1545-0740 (print); ISSN 2375-

7167 (online). 

http://www.sciencepub.net/nature.19.doi:10.7537/marsnsi180120.19. 
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Introduction 

efractive errors result when there is a mismatch 

between the optical power and the axial length of an 

eye. Theoretically, myopia may result from an eye being 

either too long or its optical components too powerful, 

leading to images of distant objects being formed in front of 

the retina (Ostrin et al., 2015). 

Vision in myopia may be restored using optical 

devices such as spectacles and contact lenses, but high 

myopia is closely linked to potentially visually disabling eye 

diseases. An extensive literature has documented a myriad of 

complications including cataract, glaucoma, myopic macular 

degeneration, retinal holes, and choroidal neovascularization 

(Tano, 2002). 

Notably, myopia has been widely reported to affect the 

size and shape of the optic disc and peripapillary retinal nerve 

fiber layer (RNFL). Diagnosis of glaucoma in myopic patients is 

thus very challenging (Samarawickrama et al., 2007). 

Thorough and accurate understanding of the 

relationship between myopia and the anatomic structures of 

the optic nerve head (ONH) and RNFL is important, 

particularly in light of the two to three times greater risk of 

glaucoma in myopic individuals compared with nonmyopic 
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individuals. However, the influence of myopia on the shape 

and size of the ONH and peripapillary RNFL is still 

uncertain (Melo et al., 2006). 

The retinal nerve fiber is the axon of a retinal ganglion 

cell (RGC), consisting of axonal membranes, microtubules, 

neurofilaments, and mitochondria. It is one of the major 

building blocks of the human visual system, carrying the 

visual information and transferring the signals from cone and 

rod photoreceptors via an RGC to the brain through the ONH 

(Huang, 2006). 

Signal loss caused by nerve fiber defects leads to a 

possible loss of vision at a certain location of the visual field. 

In that sense, investigation and thorough understanding of 

structure and function of retinal nerve fibers, fiber bundles, 

and fiber layers are very important as one of the 

fundamentals of the visual system (Sugita et al., 2015). 

The distribution of the nerve fiber bundles is basically 

radial at the circum-papillary regions (i.e., around the ONH), 

and the striations of fiber bundles from the temporal part of 

the ONH mostly flow into the foveal region where a group of 

striations converge at the foveal center and the others divert 

themselves from the center to reach further distant temporal 

positions (Kocaoglu et al., 2011). 
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 In the superior, nasal, and inferior directions, the fiber 

bundle striations are basically radial and bend toward the 

temporal direction where they flow away from the ONH 

(Sugita et al., 2015). 

 The retinal layer which contains the nerve fiber 

bundles is the RNFL, which is located at the surface of 

retina, posterior to the inner limiting membrane (ILM), and 

anterior to the retinal ganglion cell layer (Hood et al., 2013). 

The thickness of the RNFL ranges from about 10 μm 

(around the fovea) to 400 μm (margin of the ONH) for a 

healthy human eye. In case of glaucoma, the RNFL thickness 

is reduced (Sugita et al., 2015). 

 Optical coherence tomography (OCT) is a 

noninvasive technology that has been extensively used to 

evaluate many diseases of the optic nerve. In most cases, 

scientists have focused their attention on the peripapillary 

RNFL thickness (Barboni et al., 2010). 

 However, OCT can also analyze and measure 

topographic parameters of the ONH, including the disc area, 

neuroretinal rim area and cup-to-disc ratio (Kamppeter et al., 

2006). 

Evaluation of these parameters is essential, since the 

ONH size affects the clinical course of several pathologies of 


