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Abstract

Background: OCT has evolved over the past decade as
one of the most important ancillary testsin ophthalmic practice.
OCT makesiit possible to obtain noninvasive, rapid, objective,
high-resolution, cross-sectional imaging of the retina, the
(RNFL) and the optic nerve head and also permits direct, real-
time imaging of ocular pathology that previously could not
be visualized using traditional methods.

Aimof Study: The purpose of this study isto evaluate the
relationship between retinal nerve fiber layer thickness (RNFL)
in myopia versus hypermetropia.

Patients and Methods: A comparative study included a
total of 68 eyes divided into 45 eyes with errors of refraction
and 23 emmetropic eyes in the period from March 2020 to
September 2020 (Myopic eyes above -4 D, hypermetropic
eyes above +4D).

Results: The results found in our study showed that there
was statistically significant difference in RNFL thickness
between myopic eyes, hypermetropic eyesin comparison to
emmetropic eyes. RNFL thickness decreases in myopic eyes
in the whole thickness and in all quadrants except in temporal
guadrant, while RNFL thickness increases in hypermetropic
eyesin the whole thickness and in all quadrants except in
temporal quadrant.

Conclusion: Our study is comparing the peripapillary
RNFL thicknesses of myopic eyes versus hyperopic eyes. We
have shown that peripapillary RNFL thickness differed with
refractive status of the eye being thinner in myopic eyes and
thicker in hyperopic eyes.

Key Words: Retinal nerve fibres layer — Myopia — Hyper-
metropia.

Introduction

VARIOUS methods are being used to assess and
image the retinal nerve fiber layer (RNFL), includ-
ing fundus photography, scanning laser polarimetry,
Heidelberger retinal tomography (HRT) and optical
coherence tomography (OCT) [1].
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The OCT is amodern non-invasive imaging
method which measures the peripapillary RNFL
thickness in all quadrants in noncontact manner
[2]. The latest spectral domain optical coherence
tomography (SD-OCT) provides high axial scan-
ning resolution (10um) which makes RNFL meas-
urements reliable and reproducible.

Age, gender, ethnicity, axial length, size of the
optic disc and refractive status of the eye are
different factors which have been reported to affect
the RNFL thickness [3].

The relationship of the RNFL thickness with
refractive error has been extensively investigated
in adults [4] and in children [4] . Different studies
have shown racial differencesin RNFL thickness

[5].

It istherefore important to investigate whether
any correlation exists between RNFL measurements
and the refractive error in our population.

The current study is planned to determine the
relationship between refractive error and the RNFL
thickness measured by OCT in our clinical setting.

Aim of the work:

The purpose of this study isto evaluate the
relationship between retinal nerve fiber layer thick-
ness (RNFL) in myopia versus hypermetropia.

Patients and M ethods

A comparative study was conducted at Ain
Shams University Hospital between March 2020
to September 2020 following the approval of the
research ethical committee of Ain-Shams Univer-
sity. 45 Eyes with errors of refraction and 23
emmetropic eyes divided into 3 groups: Group A:
Myopic (above -4 D), Group B: Hypermetropic.
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(above +4D) and Group C: Emmetropic were en-
rolled in the study and consent form was explained
to all participants and signed a written consent.
Inclusion Criteriawere; (1) Willingness to partic-
ipate; (2) Subjects 18 years old and above will be
included and divided into 3 groups: 18-30 years,
30-40 years, Above 40 years; (3) Clear optical
media. Exclusion Criteriawere; (1) Presence of
ocular pathology; (2) Any medical disease prevents
patients from positioning on the device; (3) Eyes
with amblyopia; (4) History of ocular trauma; (5)
Glaucoma and previous laser; or (6) Retinal therapy.

All patients were subjected to Medical & oph-
thalmic history taking followed with a complete
ophthalmological examination. Visua acuity: Un-
corrected VA (UCVA) & best corrected VA (BCVA)
using snellen charts was examined.

All patients underwent examination of anterior
segment then Fundus examination using it lamp
biomicroscopy (TOPCON series number 642338;
Tokyo, Japan) & 90 diopter lens (volk 90D) non-
contact lens was used with stereoscopic dlit lamp
bio microscopy to evaluate the posterior segment
of each subject. Both pupils of each subject were
fully dilated. Posterior segment was evaluated to
detect presence or absence of any abnormalities.
The macular area was meticulously examined.

An OCT of 33 yearsold female.

Table (1): RNFL thickness in emmetropic subject.

All patientsin the study underwent OCT inves-
tigation: The OCT scanner is afully computerized
instrument that acquire and analyze cross-sectional
tomograms of ocular tissue. These high depth
resol ution cross-sectional images of retina are
obtained through noninvasive, non contact low
coherence interferometry and may be useful for
identifying, monitoring and quantitatively assessing
macular and retinal disease.

Satistical analysis:

Data were collected, revised, coded and entered
to the Statistical Package for Socia Science (IBM
SPSS) version 23. The quantitative data with par-
ametric distribution were presented as mean, stand-
ard deviations and ranges. Also qualitative variables
were presented as number and percentages. The
p-value was considered significant as the following:
p-value >0.05: Non significant (NS), p-value <0.05:
Significant (S), p-value <0.01: Highly significant
(HS).

The Following 3 cases are examples of subjects

from our 3 study groups:

* Case 1 isasubject from the control group (em-
metropic subjects).

* Case 2 is a subject from the myopic group.

* Case 3 is asubject from the hypermetropic group.

Autorefraction
Age
SPH. CYL AXIS SE

33 0.00 -0.50 79 -0.25

WHOLE INF. SUP.

RNFL thickness
NASAL TEMP.

116 140 170 73 80

Fig. (1): OCT of RNFL thickness in emmetropic subject.
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An OCT of 18 yearsold female.
Table (2): RNFL thickness in myopic patient.
Autorefraction RNFL thickness
Age
SPH. CYL AXIS SE WHOLE INF. SUP. NASAL TEMP.
18 —4.50 -1.25 122 -5.25 86 98 103 59 85
Fig. (2): OCT of RNFL thicknessin myopic patient.
An OCT of 57 yearsold male.
Table (3): RNFL thickness in hypermetropic patients.
Autorefraction RNFL thickness
Age
SPH. CYL AXIS SE WHOLE INF. SUP. NASAL TEMP.
57 +4.25 -1.00 71 +3.5 93 114 127 64 68

Fig. (3): OCT of RNFL thickness in hypermetropic patients.
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Results

Our study included atotal of 23 eyes of control
group with amean age of 52.30 years * 14.77 and
45 eyes of patients group with amean age of 53.62
years £ 17.71.

The mean age of emmetropic subjects was
52.304+ 14.766, mean age of myopic patients was
51.520 +18.782 and mean age of hypermetropic
patients was 56.250+ 16.348. Thisis shown in Table
(3) and Figs. (1-3). There was no statistically
significant difference between emmetropic, myopic
and hypermetropic patients regarding age and sex.

Regarding RNFL thickness findingsin errors
of refraction, there was statistically significant
increase in whole, INF, SUP in hypermetrope than
in emmetrope and myope with p-value = 0.004,
0.002 and 0.007 respectively while no statistically
significant difference found between them regard-
ing nasal and temporal.

We found that there isincreasein RNFL thick-
ness in hypermetropic eyesin all quadrants except
temporal quadrant with mean whole thickness
range 111.20+55.17, mean inferior quadrant thick-
ness range 141.85+69.52, mean superior quadrant
thickness range 138.80+78.01, mean nasal quadrant
thickness range 83.10+56.70 and mean temporal
quadrant thickness range 79.05 +28.27. In myopic
eyes there was decrease in RNFL thicknessin all
quadrants except that of temporal quadrant with
mean whole thickness range 86.80+30.47, mean
inferior quadrant thickness range 101.16 +39.50,
mean superior quadrant thickness range 98.04 +
39.51, mean nasal quadrant thickness range (62.60 +
25.44) and mean temporal quadrant thickness range
79.05+28.27.

The relation of pRNFL thickness and spherical
equivalent for phakic eyes are presented in Table
(6) with increasing myopic refractive error the
PRNFL thickness decreases, so, we found that
there is statically significant association between
error of refraction and RNFL thickness.

Table (4): Demographic, characteristics and RNFL thickness

parameters of all the studied subjects.

No. = 68
Sex:
Female 29 (42.6%)
Male 39 (57.4%)
Age:
Mean * SD 53.18+16.67
Range 18-80
Age 18-30 7 (10.3%)
Age 30-40 5 (7.4%)
Age above 40 56 (82.4%)
SPH:
Mean + SD -0.18+4.39
Range -12-6.75
CYL:
Mean + SD -1.44+1.36
Range —6-0.75
AXIS
Mean + SD 88.46+3 8.69
Range 0-179
SE:
Mean + SD -1.16+4.47
Range -13.75-5.75
Emmetrope 23 (33.8%)
Myope 25 (36.8%)
Hypermetrope 20 (29.4%)
WHOLE:
Mean + SD 96.71+37.55
Range 38-332
INF:
Mean + SD 119.97+49.81
Range 16-410
UP:
Mean + SD 114.47+53.01
Range 12-456
NASAL:
Mean + SD 72.37+37.84
Range 11-300
TEMP:
Mean + SD 76.50+35.70
Range 26-299
IOP:
Mean + SD 13.66+2.30
Range 10-21

Table (5): Comparison between control group and patients group regarding age and sex of the studied patients.

Control group Patients group

No. = 23 No. = 45 Test value p-value Sig.
Age:
Mean = SD 52.30+14.77 53.62+17.71 —0.306¢ 0.760 NS
Range 28-80 18-80
Age 18-29 1(4.3%) 6 (13.3%) 2.368* 0.306 NS
Age 30-40 5 (21.7%) 5(11.1%)
Age above 40 17 (73.9%) 34 (75.6%)
Sex:
Female 8 (34.8%) 21 (46.7%) 0.879* 0.349 NS
Male 15 (65.2%) 24 (53.3%)

p-value >0.05: Non significant (NS).  p-value <0.05: Significant (S).  p-value <0.01: Highly significant (HS).
*:Chi-squaretest.  «: Independent t-test.
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The previous table shows that there was no
statistically significant difference found between
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control group and patients group regarding age
and sex.

Table (6): Comparison between emmetrope, myope and hypermetrope groups regarding age and sex of the

studied patients.
Emmetrope Myope Hypermetrope } "
No. = 23 No. = 25 No. = 20 Tesvaue  pvaue  Sg.

Age:

Mean + SD 52.304+ 14.766 51.520+ 18.782 56.250% 16.348 0.487+ 0.616 NS

Range 28-80 18-72 18-80
Age 18-30 1(4.3%) 4 (16.0%) 2 (10.0%) 4.099* 0.393 NS
Age 30-40 5 (21.7%) 4 (16.0%) 1 (5.0%)
Age above 40 17 (73.9%) 17 (68.0%) 17 (85.0%)
Sex:

Female 8 (34.8%) 11 (44.0%) 10 (50.0%) 1.042* 0.594 NS

Male 15 (65.2%) 14 (56.0%) 10 (50.0%)

p-value >0.05: Non significant (NS).
*:Chi-square test. »: One way ANOVA test.

The previous table shows that there was no
statistically significant difference found between

p-vaue <0.05: Significant (S).

p-value <0.01: Highly significant (HS).

emmetropic subjects, myopic patients and hyper-
metropic patients regarding age and sex.

Table (7): Relation between age of the studied patients and RNFL thickness in the whole and 4 quadrants.

Age 18-29 Age 30-40 Age above 40 "
No. = 6 No.=5 NO. = 34 Test value p-value Sig.
Whole:
Mean + SD 98.17+16.07 77.00+10.51 100.59+50.02 5.230% 0.073 NS
Range 78-123 61-87 38-332
Inferior:
Mean + SD 126.00+22.36 73.80+33.87 124.74+62.51 6.796% 0.033 S
Range 98-163 16-100 54-410
Superior:
Mean * SD 118.33+26.14 82.20+19.40 120.76£69.65 4.991% 0.082 NS
Range 73-142 63-110 12-456
Nasal:
Mean + SD 81.50+29.36 54.40+ 16.62 72.53+47.28 2.519% 0.284 NS
Range 52-121 32-74 11-300
Temporal:
Mean + SD 67.17+18.08 76.00+33.81 80.29+46.39 0.109% 0.947 NS
Range 36-85 43-133 26-299

p-value >0.05: Non significant (NS).
«:Independent t-test. $: Mann whitney test.

The previous table shows that there was no
statistically significant difference found between
the three age groups regarding RNFL thickness
except INF quardant as there was statistically
significant difference found.

The previous table shows that there was statis-
ticaly significant increase in whole, INF, SUPin
hypermetrope and in emmetrope than myope with

p-vaue <0.05: Significant (S).

p-value <0.01: Highly significant (HS).

p-value = 0.004, 0.002 and 0.007 respectively
while no statistically significant difference found
between them regarding nasal and temporal.

The previous table shows that there was statis-
tically significant positive correlation found be-
tween S.E and whole, INF, SUP and nasal while
no statistically significant correlation found be-
tween S.E and temporal and 10P.
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Table (8): Comparison between emmetrope, myope and hypermetrope groups regarding RNFL thicknessin the whole

and 4 quadrants.
Emmetrope Myope Hypermetrope ~ :
NoO. = 23 No. = 25 No. = 20 Test valuet p-vaue Sig.
Whole:
Mean = SD 94.87+18.64 86.80+30.47 111.20455.17 11.299 0.004 HS
Range 55-124 38-215 50-332
Inferior:
Mean = SD 121.39+28.99 101.16+39.50 141.85+69.52 12.645 0.002 HS
Range 54-170 16-235 54-410
Superior:
Mean = SD 111.174+27.25 98.04+39.51 138.80+78.01 10.004 0.007 HS
Range 61-170 12-222 66-456
Nasal:
Mean = SD 73.65+25.73 62.60+25.44 83.10+56.70 5.059 0.080 NS
Range 46-161 19-153 11-300
Temporal:
Mean = SD 73.43+17.77 77.28+51.20 79.05+28.27 1.612 0.447 NS
Range 44-123 26-299 36-162
Post Hoc Analysis
Parameters o] P2 P3
Whole 0.450 0.151 0.030
Inferior 0.147 0.165 0.006
Superior 0.377 0.081 0.010

p-vaue >0.05: Non significant (NS), p-value <0.05: Significant (S), p-value< 0.01: Highly significant (HS), : Kruskal Wallistest.

p1: Emmetrope vs Myope.  p2: Emmetrope vs Hypermetrope.

Table (9): Correlation between spherical equivalent (S.E) and
RNFL thickness and |OP.

SE
r p-value
Whole 0.320** 0.008
Inferior 0.427* * 0.000
Superior 0.380** 0.001
Nasal 0.292* 0.016
Temporal 0.039 0.749
10P 0.064 0.605

Discussion

We found that in comparison with emmetropic
eyes; the mean RNFL isthinner in myopes (supe-
rior, inferior and nasal quadrants) with no changes
in temporal quadrant while in hyperopes there was
anincrease in the mean RNFL thicknessin (inferior,
superior and nasal quadrants) with no changesin
temporal quadrant.

Our study showed positive correlation between
spherical equivalent (s.€) mean range (—1.16+4.47)
and peripapillary RNFL thickness, i.e. asthe s.e
decreases, there was thinning of RNFL in most
Ccases.

p3: Myope vs Hypermetrope.

Spoorthy et al. [8] in 2020 who conducted the
study on 90 cases, 36 (40%) myopes, 24 (26.66%)
hyperopes and 30 (33.33%) emmetropes, with
mean RNFL thickness in myopes (90.86 + 10.50
mm), in hyperopes (116+3.6mm) and emmetropes
(120+4.3mm). Mean RNFL is thinner in myopes
than in emmetropes with superior and inferior
quadrants thinning but in contrast to our study
there was no mean RNFL thickness changesin
hyperopes when compared to emmetropes.

Leeetal. [9 in 2015 who conducted the study
on 201 subjects eligible for the study. There were
98 female and 103 male subjects; all were of
Chinese ethnicity. There were 67 (33.1 %) myopic
eyes, 61 (30.1%) emmetropic eyes, and 73 (36.3%)
hyperopic eyes.

The association between myopia and a thinner
RNFL has been well documented in adults although
there are others who have reported differently.

We found that the mean global RNFL in the
myopic group was still significantly thinner than
the other 2 groups (both p 0.0001), but there was
no significant difference in RNFL thickness be-
tween the emmetropic and hyperopic groups
(p>0.05). This suggested that the thinner RNFL in
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the myopic group was attributed to both an older
age as well asrefraction related factors. On the
contrary, hyperopia did not confer a thicker RNFL
as compared with those with emmetropia.

Oner et al. [10] in 2013 found that Mean peri-
papillary RNFL was thinner in the myopic group
than in the control group (96.9+11.9). The RNFLs
were thinner in the superior (118.1 +20.4), inferior
(122.6+16.5) and temporal (62.8+18.7) quadrants;
whereas in contrast to our study it was thicker in
the nasal quadrant (82.2+22.2). Although the RNFL
was thicker in the nasal quadrant (82.2+19.0) in
the hyperopic group; and in contrast to our study
they have found no difference between the hyper-
opic and control groups regarding the mean peri-
papillary RNFL thickness (98.4 £10.2).

Rauscher et al. [11] found a significant strong
associ ation between axial length and the mean
peripapillary RNFL thicknessin superior and infe-
rior quadrants but less strong relationship was
found between SE and RNFL thickness of the both
quadrants in myopic patients. That study included
27 patients and we believe that the sample size
was too small to give areliable result. In another
study including 115 eyes showed that there were
significant correlations between RNFL thicknesses
(inferior, superior and nasal quadrant) and SE.

Kim et al. [12] demonstrated that the eyes with
high myopia had significantly thinner RNFLsin
the non-temporal sectors compared with the eyes
with low myopia, and they showed a significantly
thicker RNFL in the temporal quadrant.
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