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Abstract

Aim: To investigate the variation in average retinal thickness in macular region in otherwise normal
young myopic subjects by using optical coherence tomography (OCT). Methods: One hundred and thirty
ophthalmologically normal men 20 to 24 years of age with myopia (spherical equivalent, - 0.25 to -14.25
D) underwent examination of one randomly selected eye. Tests performed were - Visual acuity, BCVA
with refraction, slit lamp examination, IOP by applanation tonometry, gonioscopy, A-scan ultrasound,
fundus examination, visual field testing by HFA, and optic disc photography. Exclusion criteria were
visual acuity better than 6/9, previous intraocular surgery, intraocular pressure >21 mm Hg or other
ocular diseases. Three horizontal transfixation and three vertical transfixation OCT scans of 6 mm each
were conducted on each eye by a single investigator. Neurosensory retinal thicknesses was measured,
and the overall average, maximum, and minimum retinal thicknesses were analyzed. Results: The average
retinal thickness of the macula does not vary with myopia. However, the parafovea was thinner and the

fovea thicker with myopia.
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Introduction

Optical coherence tomography (OCT) is a newer
noninvasive technique which can easily be used for
the measurement of retinal thickness and RNFL
thickness or foveal thickness by using time delays in
the reflected or backscattered light by utilizing the
principle of interferometry [1,2]. It is increasingly
being used in a clinical practice as well as researches
for imaging the lesions located in the macula, such
as increased macular thickness in diabetic macular
edema [3]. OCT also has a role to play in the clinical
assessment of glaucoma, as studies have proved
macular as well as peripapillary thinning that occurs
in glaucomatous eyes [4-6].

The prevalence of myopia is continuously
increasing in East Asia. This trend has been well
documented in Taiwan [7] and Singapore [8].
Estimation of the proportion of this refractive error
in the young population of Singapore ranges from
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about 30% to 65%. According to the histopathologists
Yanoff and Fine [11], in pathological myopia
(generally greater than-6.00 D), the retinal thinning
occurs and it degenerates, mostly at the posterior
pole. These changes in the retina with increasing
myopia and axial length can be studied easily by
retinal thickness measurements on OCT. The purpose
of our study was to investigate the variation in
macular retinal thickness in otherwise normal young
myopic subjects by using optical coherence
tomography (OCT).

Aim

To investigate the variation in macular retinal
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thickness in otherwise normal young myopic
subjects by using optical coherence tomography
(OCT).

Material and Methods

A prospective observational study was carried out
on 130 myopic eyes; with the varying degrees of
myopia. Cases were randomly selected from the
patients attending Ophthalmology OPD, PDVVPF's
Medical College.

Inclusion Criteria

Subjects attending Ophthalmology OPD for
refraction and did not have any other ocular
abnormality apart from optic disc and
peripapillary changes associated with myopia.

=

Exclusion Criteria
Best corrected visual acuity worse than 6/9.
Previous intraocular or refractive surgery.
IOP greater than 21 mm Hg.

LS.

Gonioscopic findings: angle closure, evidence of
pseudoexfoliation, uveitis, or pigment dispersion
syndrome.

5. Corneal or media opacities, retinal disease or
neurologic conditions that could affect visual
fields.

6. Inaddition, a history of glaucoma in a first-degree
relative and a history of glaucoma or any other
optic neuropathy were excluded.

7. Inan earlier conducted studies, correlation with
automated static perimetry was performed and
the results were available [12].

After informed consent was signed, all
participants underwent the following examinations:

* Visual acuity (BCVA),

¢ Slit lamp biomicroscopy

* Subjective refraction

* Goldmann applanation tonometry

* Gonioscopy

* Automated refraction

* Ophthalmoscopy - Direct and 90D

* Ultrasonic A Scan Biometer (APPASAMY)

*  Humphrey (central 24-2 threshold) visual field
examination.

* CMT was assessed in all patients using spectral
domain OCT (3D OCT maestro).

* Pupils were dilated to at least 5-mm diameter
during the OCT examination.

* Alleyes axial lengths and refractive errors were
recorded.

* Scan length was adjusted to 6 mm before
scanning, to allow for correction of scan size.

* Retinal thickness was measured automatically
with the retinal thickness algorithm built into
version 4.1 of the OCT software, which
automatically determines the anterior and
posterior borders of the ILM and RPE respectively.

* Horizontal and vertical 6-mm scans centered
against the point of fixation of each eye were taken
by the same operator. Three good-quality
horizontal and three good-quality vertical scans
were retained for analysis.

Two points of maximum retinal thickness (RT-
Max) measured on either side of the fovea were
recorded from each scan.

From the direction of the scan, it was also possible
to correspond the point to the area of the macula—
that is, superior, inferior, temporal, or nasal to the
fovea. These were termed RT-Max (sup), RT-Max (inf),
RT-Max (temp), and RT-Max (nas), respectively. The
point of minimum retinal thickness measurement,
which is presumed to correspond to the fovea
(RT-Min), was also recorded.

Results

*  Study Population Details

The average macular retinal thickness (overall)
was 230.9+/- 10.5 m and was not significantly
related to the degree of myopia.

The mean maximum retinal thickness (at the
parafovea) was 278.4+/- 13.0 m, and was not
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correlated to the spherical equivalent.

The mean minimum retinal thickness (at the foveola)
was 141.1 +/- 19.1 m, and this was positively
correlated with spherical equivalent (P 0.0002).

Table 1: Patient data

The retina was thicker at the superior and nasal
parafovea compared to the inferior or temporal
parafovea.

Total Number of Studied 130
Averag age of patient (year +/-SD) 21.2+/-1.1
Range of age in years 19 to 24 years
mean spherical equivalent -5.9+/-35D
range of spherical equivalent -0.25t0 -14.25 D
mean axial length 26mm +/-1.43

Table 2: Spherical Equivalent in study subjects

Spherical Equivalent No. of Study Subjects

-0.25 to -4D 46 (55%)

4to-8D 49 (38%)

Greater than -8 D 35 (27%)

Table 3: Macular Thickness
Macular Thickness Mean SD Spherical Equivalent P
Average thickness (overall) 230.9 (229.1 to 232.7) 10.5 0.11 (0.63 to 0.42) 0.69
RT - max 278.4 (276.1 to 280.7) 13.0 0.23 (0.42 t0 0.88) 0.48
RT-max (SUP) 288.3 (284.8 t0 291.8) 20.2 0.74 (0.15 to 1.63) 0.10
RT-max (inf) 278.4 (275.5 to 281.3) 16.3 0.54 (0.21 to 1.29) 0.16
RT-max (temp) 262.2 (259.6 to 264.8) 14.6 0.26 (0.37 to 0.89) 0.42
RT-max (nas) 284.2 (281.2 to 287.2) 17.1 0.21 (0.58 to 0.99) 0. 60
RT-min 141.1 (137.8 to 144.5) 19.1 1.78 (2.68 to 0.87) 0. 0002

Discussion

This study has shown that in a young healthy
cohort of myopic subjects, overall average macular
retinal thickness does not vary with increasing
myopia or axial length.

This is in agreement with recent reports in which
OCT was used to investigate retinal thickness
variations in myopia [13].

In one another study, chorioretinal overall
atrophy at posterior pole was found to be more
common in eyes with long axial length [14]. We
concluded that this disparity in our findings are
related to the different methods used for the
measurement of retinal thickness, but the method
used by us i.e. OCT results are shown to be highly
reproducible [15] are more sensitive for detection of
subtle and regional variations in retinal thickness as
compared to histological mounts. They are more
susceptible to the shrinkage plus processing artifacts.
One more study [16] showed increased chances of
chorioretinal degenerative changes in the peripheral
fundus in patient with myopia. Unfortunately, it is

not possible to measure accurate peripheral retinal
thickness at present with the tool of OCT. One report
with ultrasound and Fourier analysis had proved
that the midperipheral retina in myopic eyes was
thinner as compared to the emmetropic eyes [17].If
this is the case, then retinal thinning in myopia may
be more common in the peripheral retina. In a similar
study group, Asrani et al [18]. Concluded that an
average retinal thickness at the posterior pole was of
229 micron. These comparable values of mean
macular thickness found in all these studies suggests
that there may not be great variation in average retinal
thickness with age [18,19], though one paper that on
OCT reported macular retinal thinning occurred with
increasing age. 20- The mean thickness of the thinnest
retinal point was 141.1 micron to 19.1 micron, that was
similar to the mean thickness of the foveola of 142 to 18
micron, as measured by Gobel et al [21].

Conclusion

* Averageretinal thickness of the macula does not
vary with myopia.
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* However, the parafovea was thinner and the
fovea thicker with myopia
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