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ABSTRACT

Background: Choroidal thickness [CT] is associated with many ocular conditions.
Different generations of optical coherence tomography [OCT] are important for
clinical application.

Objective: This study aimed to evaluate the effect of myopia on CT by the use of
enhanced depth imaging [EDI] OCT and correlate the measured data with both the
axial length [AL] and the refraction.

Patients and Methods: A Cross-sectional study included 80 adult patients of both sexes.
The patients were divided into 4 groups: [G1, control]: 20 emmetropic subjects.
[G2]: 20 myopic patients with refraction up to -6 D. [G3]: 20 myopic patients with
refraction >-6 D up to -10 D and [G4]: 20 myopic patients with refraction > -10 D.
Spectralis OCT has been utilized in assessing CT in subfoveal region, 500, 1000 and
1500 um temporal and nasal to fovea.

Results: A highly statistically significant variation existed among groups considering
AL and refraction with G4 having higher values and G2 and G1 having lower
values. Regarding CT, the highest value was found in G1 and 2, followed by G3, but
the lowest value was found in G4. There was significant positive correlation
between refraction in all patients and their AL [p< 0.001], and significant negative
correlation appeared between refraction and AL in all patients regarding their all
measures of CT [nasal, temporal and subfoveal] [p < 0.001].

Conclusion: Myopia with different degrees caused a decrease in CT compared to its
thickness of healthy eyes, with marked thinning in advanced myopia.

Keywords: Axial length; Choroid thickness; Myopia; Enhanced depth imaging.
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INTRODUCTION

One of the commonest etiologies of visual
impairment is high myopia. It affects about one
[t Choroid

percent of population

imaging includin optical ~ coherence
tomography [OCT] ™. This technique has been
improved by involving enhanced depth
imaging [EDI], leading to improved images of

is the  choroid, making the measurement of CT more

structure that shows the earliest changes in
high myopic eyes. New studies have
highlighted choroid being involved in changes
that occurs in high myopia .

One of the most important parameters that
can detect the changes in myopic eyes is the
choroidal thickness [CT] B! Many facilities
have been developed in the field of choroidal

accurate, simple and safe .
THE AIM OF THE WORK

The current study was conducted to measure
CT in myopic eyes using [EDI] OCT and
correlate the measured data with both the axial
length [AL] and refraction.
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PATIENTS AND METHODS

Type of the study: A cross-sectional study
comprised 80 cases of both sexes, for one year.

Patients were classified into 4 groups:
Group 1 [G1, control]: included 20 emmetropic
subjects, Group 2 [G2]: included 20 myopic
patients with refraction up to -6 D, Group 3
[G3]: included 20 myopic patients with
refraction >-6 D up to -10 D, and Group 4
[G4]: included 20 myopic patients with
refraction > -10 D.

Inclusion criteria: Age above 18 years old,
emmetropic subjects as control group, axial
myopic patients having good fixation and
phakic eyes with different degrees of myopia.

Exclusion criteria: Patients with diabetes
and proliferative retinopathy, astigmatism more
than -2 D, retinal hemorrhage, retinal
detachment, epiretinal membrane, choroidal
neovascularization, amblyopia, or macular
hole, high intraocular pressure [I0OP] [above 21
mmHg], media opacity as significant cataract
and corneal pathologies, and patients with
other ocular pathology causing vision loss
other than high myopia.

Methods

After meeting all inclusion criteria, the
patients were evaluated by full history taking,
complete clinical evaluation, entire ophthalmic
examination comprising: visual acuity, non-
cycloplegic refraction, slit lamp biomicro-
scopic examination of both anterior and
posterior segment with +90 D lens, 10P, and
fundus examination with indirect ophthalmo-
scope.

Axial Length measurement: Measurement
of AL was enabled by the usage of IOL Master
700 [Carl Zeiss Meditec AG, Jena,
Germany]. In high myopia with posterior
staphyloma, AL was evaluated by A-scan
ultrasonography. Before this technique, we
anaesthetized cornea by 1 drop of tog)ical
benoxinate HCI with 0.4 % concentration .

Optical coherence tomography: All cases
have been examined by Choroidal mode EDI-

OCT [Heidelberg Spectralis OCT; Heidelberg
Engineering, Heidelberg, Germany] after
mydriasis by Tropicamide 0.5% eye drops. The
adequate time to prevent effect of diurnal
variation on CT is from 9 AM to 12 PM [
Capturing OCT scan was achieved by the use
of a single line scan which was taken
horizontally through the macula at 180° and
getting the camera close to the patient’s eye till
the image has been inversed and choroidal
mode was obtained; subsequently the image
has been taken after being clear enough and
having signal with high intensity. Subfoveal
CT [SFCT] and predefined locations [500um,
1000um, 1500um nasal and temporal to the
fovea] were perpendicularly measured from
hyperreflecting outer border of retinal pigment
epithelium [RPE] to sclero-choroidal interface
[SCI].

Data Collection and Analysis: We used
Statistical Package for the Social Sciences
[SPSS] wversion 20 [SPSS Inc., Chicago,
Illinois, USA], to statistically analyze data. For
quantitative variables, we used the mean *
standard deviation. To compare between
groups, A one-way analysis of variance
[ANOVA] test was used. But in order to
compare between multiple variables, Post Hoc
test: Tukey's test was used. If the expected
count in any cell < 5, Fisher’s exact and Chi-
square tests were done. The relationship
between two variables has been estimated by
Pearson's correlation coefficient [r] test. [P-
value] <0.05 donating significant, and >0.05
donating insignificant.

Ethical considerations: All procedure
performed in the study were in accordance with
the medical ethics committee of Al-Azhar
University. All participants have signed a
written informed consent after full explanation.

RESULTS

Demographic data of studied groups [age
and sex]

No statistically significant variations were
found between groups regarding both age and
sex [P value was 0.200 and 0.246 respectively]
as illustrated in Table [1].
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Axial Length [mm] of the studied groups

The AL showed a statistically significant
difference between groups as p-value was <
0.001. The highest value was found in group 4
[29.85+1.44], followed by group 3 [26.81%
1.09], while the lowest measurement was found
in group 2 [25.13 £ 1.13], and group 1 [23.44 +
0.42] [Figure 1].

Refraction of the studied groups

The refraction showed a significant
variation between groups with p-value <0.001.
The highest value was found in group 4 [-
14.89+3.76], followed by group 3 [-7.98 =
1.16], while the lowest one was found in group
2 [-3.30 = 1.51] [Figure 2A].

Nasal CT in the studied groups

A statistically significant variation was
recorded between groups according to the
measures of nasal CT at 500, 1000 and 1500
with p-value < 0.001. The maximum value was
present in group 1 and 2 while the minimum
value was in group 3 and 4 [Figure 2B].

Subfoveal CT in the studied groups

The variation between groups as regard the
subfoveal CT was statistically significant with
p-value <0.001. The maximum value was in
group 1 and 2 [315.95 + 62.69 and 279.15 +

83.46], followed by group 3 [198.93+£74.63],
while the minimum value was in group 4
[98.92 £ 50.10] [Figure 2C].

Temporal CT in the studied groups

There was a statistically significant change
between groups according to the measures of
temporal CT at 500, 1000 and 1500 [p<0.001].
The highest measurement was represented by
group 1 and 2 while the lowest value was in
group 3 and 4 [Figure 2D]. Our findings were
illustrated in figure 3 showed that the SFCT
was thickest in emmetropic eyes [figure 3a]
and eyes with low myopia [figure 3b], whereas
the nasal CT was the thinnest. In moderate
[figure 3c] and advanced myopic eyes [figure
3d], the thickest CT was in the temporal
location whereas the thinnest in nasal region.

Correlation between both AL and refraction
with CT in all patients

There was a positive correlation between
refraction in all patients and their AL [p<
0.001. There was a negative -correlation
between AL in all patients and their measures
of CT “nasal, subfoveal and temporal”, with p-
value less than 0.001. Also, a negative
correlation was found between refraction in all
patients and their measures of CT “nasal,
subfoveal and temporal”, with p-value [p-value
<0.001] as illustrated in Table [2].

Table [1]: Demographic data of the studied groups

Demographic data Group 1 Group 2 Group 3 Group 4 Test
[n=20] [n=20] [n=20] [n=20]
Age [years] Mean £ SD = 28.20+5.60 @ 32.40 £10.57 & 32.45£12.58 @ 35.20+10.94 F=1.585 0.200
Sex Female 10 [50.0%] 11 [55.0%] 12[60.0%] = 6[30.0%] @ x*=4.153 0.246
Male 10 [50.0%] 9 [45.0%] 8 [40.0%] 14 [70.0%] '
Axial Length [mm]
35 ~
30 -
25 - I
20 -
15 -
10 -
5 .
0
Group 1 Group 2 Group 3 Group 4

Figure [1]: Axial Length measurements in all studied group
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Refraction 400 - B
) A 350 -
T i[ T T Sm i
54 250 B Group 1
200 -
150 Group 2
-10 - 100 - N Group 3
15 50 - B Group 4
0 -
2p 500 1000 1500
Groupl Group2 Group3 Group4 Masal
Subfoveal 00 7 _ D
C 350 -
400 -
300
350 .
200 - 250 1 B Groupl
200 +
250 - Group 2
150
200 100 BGroup3
150 - ol
100 50 - B Group4
50 - 0 1
0 - : : : 500 1000 1500
Growp 1 Group X2  Group 3 Group 4 Temporal

Figure [2]: Comparison between groups according to refraction, nasal CT, subfoveal, and
temporal CT

Figure [3]: EDI-OCT for CT

Table [2]: Correlation between both AL and refraction with CT for all patients
All patients AL Refraction

r P-value r P-value
AL 0.926 <0.001**
Refraction 0.926 <0.001**
500 Nasal -0.723 <0.001** -0.679 <0.001**
1000 Nasal -0.746 <0.001** -0.709 <0.001**
1500 Nasal -0.740 <0.001** -0.684 <0.001**
Subfoveal -0.715 <0.001** -0.664 <0.001**
500 Temporal -0.706 <0.001** -0.655 <0.001**
1000 Temporal -0.662 <0.001** -0.620 <0.001**
1500 Temporal -0.647 <0.001** -0.586 <0.001**

r-Pearson Correlation Coefficient; **p-value <0.05 significant;
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DISCUSSION

Detection of the retinal diseases such as
myopia has been facilitated by the
measurement of CT using OCT. Previous
researches recorded a high relationship existed
between myopia and CT in children and adults.
These studies have documented that thinner CT
was found in high myopic eyes than in normal
eyes ¥ But these studies did not correlate
other factors such as AL .

This study aimed to measure CT in myopic
eyes using EDI-OCT and correlate the
measured data with both the AL and the
refraction.

Regarding age and gender, our study
showed insignificant variations among groups
as P value was 0.200 and 0.246 respectively.

The present work illustrated that in eyes
with low myopia, SFCT was the thickest, while
nasal CT was the thinnest similar to normal
eye. On the other hand, temporal CT in
moderate and advanced myopia was thickest.

This goes in line with El-Shazly et al. 1%
who divided their patients into 2 groups: G1
involved 240 myopic eyes whilst G2: included
60 normal eyes. EDI-OCT imaging of choroid,
and AL measurement were done to all patients.
They measured the CT at five locations;
subfoveal and upper, lower, temporal, and
nasal to the fovea. They found that CT showed
significant decreasing in myopic group
comparing with normal group and the lowest
CT was found in the nasal regions with
descending pattern with increasing the degree
of myopia. On the other hand, the highest CT
was changeable regarding the grade of myopia
where in low myopia, it was found in the
subfoveal region, in moderate myopia, it was
found in temporal region, in high myopia it
was in lower region, and in the upper region in
advanced myopia. Regarding AL, it was found
that a significant negative correlation existed
between AL and CT in variable regions.

Our study was in accordance with Zang et
al. ™ whose research provided a geographical
map of CT around the macular region. It was

conducted on 20 myopic subjects not suffering
from any other ocular pathology. Myopia was
divided into: Low myopia [20 eyes]: of < 3
diopters [D], moderate myopia [10 eyes]:
ranged from -3 and -6D, and high myopia [10
eyes]: of > 6D. The 3D OCT images of the
choroid were segmented into superior, inferior,
nasal and temporal quadrants, from which the
CT was measured. The CT showed rapid
decline in the nasal direction. A little alteration
occurred in CT towards the temporal direction.

Also, the study of Hoseini-Yazdi et al. 2
included 27 cases were classified into 2 groups:
G1 was emmetropes [n = 14], while 13 cases
were myopes. CT was measured in the macular
and extra-macular regions using OCT. They
compared both groups and found that the
maximum value of CT was superior and the
minimum in the nasal region. Myopia produced
a thinner choroid than that of normal eyes in
macular region, whilst, this variation declined
towards the periphery.

The present work showed a positive
correlation between refraction in all patients
and their AL, with p-value less than 0.001. A
negative correlation was found between AL in
all patients and their measures of CT “nasal,
subfoveal and temporal”, with p-value <0.001.
Also, a negative correlation was reported
between refraction in all patients and their
measures of CT “nasal, subfoveal and
temporal”, with p-value less than 0.001.

This was in accordance with Teberik and
Kaya ™ whose prospective study included 65
individuals divided into: high myopic patients
[30 patients] and 35 healthy subjects. OCT was
used for choroidal imaging in the nasal,
temporal and subfoveal region. They found that
there was a significant lower value for
subfoveal CT in high myopic group than
control group [p < 0.001]. Choroid was
thinnest at the nasal 1,500 um location in both
groups. CT was inversely proportional to AL
and age in high myopic eyes.

Also, Flores-Moreno et al. ™ studied 120
eyes with high myopia and 96 normal
eyes. They found that in high myopic patients,
the thickest choroid was in the temporal region
[134 um], followed by the subfoveal region
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[130 pm], while the thinnest was in nasal
location [68 um]. These results markedly
differed from the healthy eyes. Also, they
found that CT declined about 25.9 um for each
additional millimeter to AL in high myopic
patients.

Conclusion: The thinnest CT was found in
high myopic eyes even in different subgroups.
There was a positive correlation between
refraction and their AL while a negative
correlation between AL and their measures of
CT and between refraction and their measures
of CT.
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