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Purpose: To investigate the differences in anterior scleral thickness (AST) among the refractive statuses of Chinese
adults aged 18-35.

Methods: This study recruited 170 Chinese participants (mean age, 24.06 + 2.78 years), including myopes (spherical
equivalent refraction [SER] —1.00 to —12.75 diopters [D]; n = 134), emmetropes (SER £ 0.75 D; n = 36), and AST (superior,
inferior, nasal, and temporal), which were investigated via swept-source optical coherence tomography. Semiautomated
custom-designed software measured the scleral thickness from the scleral spur to 5 mm along four meridians.
Results: The mean axial length and spherical equivalent refractive error were 25.12 + 1.44 mm and —3.93 + 3.09 D,
respectively. The anterior sclera was thickest in the inferior region and thinnest in the superior region (753.9 + 88.7 um
versus 613.6 £ 58.4; p <0.001). The AST in the temporal meridian was significantly thicker than that in the nasal meridian
(727.5 £ 60.8, 690.9 £+ 55 pm; p < 0.001). There were no significant variations in AST in the myopes and emmetropes
along the five latitude lines. AST along the inferior meridian at the 4-mm (r 2 = 0.0992; p < 0.001) and 5-mm (r 2 =
0.0888; p < 0.001) locations decreased significantly with increasing myopia.

Conclusion: With increased myopia, AST at the 4-mm and 5-mm locations showed significant thinning in the inferior
meridian. The results indicate that AST, especially along the inferior meridian, may act as a biologic marker to monitor

the progression of myopia.

Myopia currently affects approximately 30% of the
world’s population. By 2050, myopia will affect up to 50%
of the Earth’s population. Accordingly, it is progressively
becoming a public health concern worldwide [1]. Eyes with
myopia, especially high myopia characterized by longer axial
lengths, are likelier to enable pathologic changes such as
myopic maculopathy, retinal detachment, myopic choroidal
neovascularization, and myopic optic neuropathy. These
diseases are closely associated with exacerbated myopia [2,3].
Although the underlying pathogenesis of myopia remains
elusive, numerous studies have indicated the significant
role of the sclera (particularly at the posterior pole) in the
development of myopia. The sclera is a fibrillar viscoelastic
tissue that plays an important role in ocular shape and size. It
has been reported that with the development of myopia, the
sclera undergoes remodeling and thinning [4,5]. In animal
studies, posterior segment scleral thinning and changes in
collagen fiber diameter and organization have been found in
the development of myopia [5,6]. As in all species examined,
numerous studies have indicated that the posterior segment
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sclera becomes thinner according to the degree of myopia in
humans [7,8].

The introduction of anterior segment optical coherence
tomography (AS-OCT), especially swept-source anterior
segment optical coherence tomography (SS-AS-OCT), has
allowed us to observe cross-sectional images of the anterior
sclera and measure its thickness in vivo. SS-AS-OCT has
a higher penetration capacity of light signals, providing
excellent repeatability and reliable measurement results.
Researchers have begun to investigate the anterior scleral
structure and thickness in myopia [9-11]. However, regional
variations in the anterior and posterior segments have not
been investigated, and disparate longitudinal studies have
drawn disparate conclusions. Pekel et al. observed no
significant differences between high myopia and emme-
tropic healthy controls in a cross-sectional comparative study
[11,12]. Buckhurst and Read found that anterior scleral thick-
ness (AST) was significantly greater in men, while no signifi-
cant variations were found in refractive error or ethnicity
[12]. Interestingly, Dhakal et al. found that with greater
myopia, the anterior scleral thickness became thinner in the
inferior meridian than in the other three (superior, nasal, and
temporal) meridians [13]. The controversial results may be
due to racial differences, selection bias resulting from the
sectionalization of refractive error, age range differences, and
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aspects of the chosen meridians (nasotemporal or temporal
meridians only). In addition, the resolution of the instruments
might have contributed to these divergent findings. The
higher the resolution and deeper the scan of the instruments,
the more precise the measurement. The second-generation
SS-AS-OCT (CASIA 2; TOMEY), with the wavelength
centered on 1,310 nm and 50,000 A-scans per second scan
rate, can reach a maximum depth of 13 mm, which is much
more powerful than the first generation [14]. In our study,
we aimed to investigate the anterior scleral thickness across
meridians (i.e., superior, inferior, nasal, and temporal) and
five latitude lines (i.e., SNIT1, SNIT2, SNIT3, SNIT4, and
SNITS5) in emmetropes and different degrees of myopia using
new-generation SS AS OCT.

METHODS

Participants: In this study, 176 participants aged 18—35 years
(mean 24.06 + 2.78 years) were recruited randomly between
June 2021 and November 2021 at Wuhan University’s
Zhongnan Hospital. All subjects signed written informed
consent forms. The exclusion criteria included a history or
evidence of systemic or ocular disease, injury, or surgery.
Finally, six participants were excluded due to image quality,
and 170 people were included in the study. The study’s
protocol was performed according to the tenets of the Declara-
tion of Helsinki and was approved by the Ethics Committee of
Zhongnan Hospital of Wuhan University (No. LYL2022010).

Each participant’s objective refraction (ARK-1a;
NIDEK, Gamagori, Japan) and best-corrected visual acuity
(BCVA) were determined to ensure that all participants
had a best-corrected visual acuity of at least logM AR 0.00.
Subsequently, the spherical equivalent refractive (SER) error
was obtained via noncycloplegic subjective refraction, and
subjects were categorized as emmetropes (SER + 0.75 to —0.75
D; age, 24.36 + 3.51 years; n = 36), low myopia (SER <-1.00
to —3.00 D; age, 24.05 = 2.31 years; n = 40), moderate myopia
(SER <-3.25 to —6.00 D; age, 23.87 £ 2.44 years; n = 54),
and high myopia (SER <-6.25 D; age, 24.08 + 2.98 years; n
=40). There was no significant age distinction between these
groups. Detailed ophthalmic examinations were conducted,
including fundus examination, slit-lamp biomicroscopy,
axial length, wide-angle fundus photography, AS-OCT, and
spectral domain optical coherence tomography (SD-OCT).
Axial length measurements were taken with an IOL Master
700 (Carl Zeiss Meditec, La Jolla, CA), and wide-angle
fundus photography was performed with an Optos Daytona
Ultrawide field fundus camera (SLO; Optos, Daytona, UK).
Subfoveal choroidal thickness (SFCT) was measured using
SD-OCT (HRA + OCT Spectralis, Heidelberg Engineering,
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Heidelberg, Germany). AST was measured using second-
generation SS AS OCT (CASIA 2; TOMEY).

Image acquisition: Scleral cross-sectional images were
acquired using SS-AS-OCT. Before the examination, four
fixed superior, inferior, nasal, and temporal location markers
were placed externally, and the correct head position of each
patient was ensured. All subjects were asked to focus on the
four fixed locations external to the instrument, while the
imaging plane angle was altered to match the meridian during
the scan. The raster scan protocol (16 B-scans with a width of
4 mm) was performed to obtain AST information. The scan
line along the horizontal and vertical meridians (temporal,
nasal, superior, and inferior) passed accurately through
the central cornea to ensure consistency in obtaining AST.
Simultaneously, the subject gazed fixedly at a suitably located
target for approximately five seconds (Figure 1). The raster
scan was performed in the same region for all repeated image
acquisitions. Only quality images (signal > 50% of maximum
strength, without imaging distortions or artifacts) were
adopted. SFCT was performed using SD-OCT. A horizontal
B-scan running through the fovea was conducted in enhanced
depth imaging (EDI) mode to obtain high-resolution OCT
images. All examinations were performed by two skilled
operators at 10—12 AM to avoid potential diurnal variations
in ocular parameters.

Image analysis: Only data from the right eye were selected
for statistical analysis. The thickness profile from the
central line was extracted and analyzed to ensure the same
anterior eye region. The scleral thickness was measured
manually using preinstalled OCT software. The scleral
thickness was defined as the vertical distance between the
outer and inner scleral boundaries on the B-scan images.
Following previous studies using AS-OCT to measure AST,
we defined the deep episcleral blood vessel plexus, which
presents as a low reflectivity region in the scan, as the outer
boundary [10,11,13,15,16]. The inner boundary is a distinct
demarcation between scleral tissue with high reflectivity
and ciliary—choroid body tissue. The position of the scleral
spur, according to a previously defined standard, was a slight
protrusion of the sclera into the anterior chamber [13]. The
scleral thickness was measured vertically from the scleral
spur to discrete points of 1 mm, 2 mm, 3 mm, 4 mm, and
5 mm on the outer boundary in four meridians (superior,
inferior, nasal, and temporal) separately (the method used by
Imanaga et al.) [17] (Figure 2). Due to extraocular muscle
insertion at locations approximately 6 mm posterior to the
scleral spur, measurements beyond 5 mm were excluded
from the analyses. The vertical distance between the outer
border of the retinal pigment epithelium (RPE) and the inner

230


http://www.molvis.org/molvis/v30/229

Molecular Vision 2024; 30:229-238 <http://www.molvis.org/molvis/v30/229>

© 2024 Molecular Vision

Posterior Scleral Boundary

Figure 1. AS-OCT images.s A: AS-OCT image of the anterior scleral scanning protocol. A 16° x 4° volume B-scan with 21 lines was
conducted to obtain images of the anterior temporal sclera. B: A B-scan of the anterior temporal sclera with anatomic landmarks labeled.
C: A B-scan with semi-automated segmentation, delineating the anterior scleral boundary (marked in blue), the posterior scleral boundary
(marked in green), the anterior conjunctiva boundary (marked in red), and the scleral thickness (marked in amaranth).

border of the posterior sclera at the fovea was defined as the
subfoveal choroidal thickness. OCT images with insufficient
quality (a signal strength < 70) or in cases where the interface
of RPE and chorioscleral were not distinctly distinguished
were eliminated from the analysis. All measurements were
made manually by one experienced technician, for whom
the subjects’ basic information was masked. Twenty anterior
scleral images were selected randomly to evaluate interob-
server and intraobserver variability in AST. For intraobserver
variability, the observer (CSC) measured the same images
one week after the initial measurements. To determine
interobserver variability, the same images were measured
independently by two observers (XQ and CSC).

Statistical analysis: IBM SPSS Statistics 22.0 (IBM Corp.,
Armonk, NY) was used to conduct the statistical analysis,
and MS Excel 2018 (Microsoft Corporation) was applied to
plot the graphs. The Shapiro—Wilk test was used to assess
whether the average AST along the four meridians and five
latitude lines was normally distributed. Four (superior, infe-
rior, nasal, and temporal) repeated-measures ANOVA with
the Bonferroni post-hoc test were performed separately. Simi-
larly, repeated-measures ANOVAs were performed to eval-
uate five latitude lines (i.e., SNIT1, SNIT2, SNIT3, SNIT4,
and SNITS). The Dunnett method was used to adjust p-values
involving a post-hoc test. To investigate whether the AST
slopes in each of the four meridians and five latitude lines

Figure 2. Measurement protocol of scleral thickness. The scleral thickness is measured vertically 1-5 mm posterior to the scleral spur.
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were significantly different, a linear regression analysis
was performed according to SER error. Pearson correlation
analysis was used to analyze the correlation between axial
length and scleral thickness in the superior, inferior, nasal,
and temporal directions. P values < 0.05 were considered
statistically significant.

RESULTS

A total of 170 adults with a mean age of 24.06 + 2.78 years
(range 18-35 years) were enrolled. The mean axial length
and SER error were 25.12 £ 1.44 mm and —3.93 £+ 3.09 D,
respectively. The mean SFCT values were 341.74 + 15.25 um
(emmetropes), 312.69 = 14.66 um (low myopic), 236.24 +
9.06 um (moderate myopic), and 204.97 + 11.84 pm (high
myopic; Table 1). The tests of interobserver and intraob-
server variation both showed good repeatability of the AST
measurements (ICC > 0.98 and ICC > 0.976, respectively).
The CV was <9.4% for all AST parameters (Table 2).

The average thickness profile of the sclera along four
meridians and five latitude lines is illustrated in Table 3.
Repeated measures ANOVA showed that the AST varied
significantly along the four meridians and the five lati-
tude lines (p < 0.001). The AST was thinner in the nasal
meridian than in the temporal meridian (690.9 + 55 versus
727.5 £ 60.8 um; p < 0.001), but thinner in the superior
meridian than in the inferior meridian (613.6 = 58.4 versus
753.9 + 88.7 um; p < 0.001). The average AST was thickest
at the 1-mm latitude line (SNIT1: 719.2 + 59.6 um) and thin-
nest at the 5-mm latitude line (SNIT5: 688.6 = 60.9 um). The
average AST was thickest at the 3-mm latitude lines (SNIT3:
720.4 + 50.8 um) in emmetropes and thickest at 1 mm lati-
tude lines in myopes (SNIT1: 720.1 + 58.6 pm).
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Significant differences in the averaged AST were found
to be associated with myopia along the inferior meridian (p
< 0.001; Table 4). At i4, the mean scleral thickness in the
orthopeadic group was higher than that in the severe myopia
group (p = 0.006, adjusted by DUNNETT), and the same
trend was observed at i5 (p = 0.0031, adjusted by DUNNETT;
Figure 3). Linear regression analysis was further performed
between the inferior meridian and the degree of refractive
error, revealing significant scleral thinning with increasing
degrees of myopia only at 4-mm (r 2 = 0.0992; p < 0.001) and
S5-mm (r 2 = 0.0888; p < 0.001) locations from the limbus, and
the maximum changes were at the 5-mm locations (Figure 4).
The AST along the five latitude lines revealed no significant
distinctions in myopes and emmetropes. In addition, there
was no correlation between axial length and scleral thick-
ness in the superior, inferior, nasal, and temporal directions
(Appendix 3).

DISCUSSION

This study is the first to investigate AST in vivo along
four meridians and five latitude lines in emmetropia and
myopia using SS AS-OCT in young Chinese adults. Both the
interobserver and intraobserver reliability of AST measure-
ments was good. Our study provides quantitative evidence of
asymmetric scleral thickness both along the vertical meridian
(inferior AST thicker than superior) and along the horizontal
meridian (temporal AST thicker than nasal). The average
AST is thickest at 1-mm latitude lines and thinnest at 5-mm
latitude lines. Moreover, with increased myopia, the AST was
significantly reduced at the 4-mm and 5-mm locations along
the inferior meridian.

TABLE 1. DEMOGRAPHIC AND OCULAR CHARACTERISTICS OF THE STUDY PARTICIPANTS.

Variables Mean+SD
Ages (years) 24.06+2.78
Axial length (mm) 25.12+1.44
SEM refractive error (D) —3.93+£3.09
Emmetropes —0.15+0.33
Low myopic —2.16+0.70
Moderate myopic —4.46+0.76
High myopic —8.37£1.72
Subfoveal CT (um) 271.58+95.29
Emmetropes 341.74+15.25
Low myopic 312.69+14.66
Moderate myopic 236.24+9.06
High myopic 204.97+11.84

SE, spherical equivalent; CT, choroid thickness.
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TABLE 2. REPRODUCIBILITY OF AST MEASUREMENTS (N=20 SUBJECTS) AT 1-5 MM FROM THE SCLERAL SPUR.

Intra-observer Session Mean + SD Cv ICC (95% CI)

AST1 Session 1 818.7+66.8 8.07% 0.988 (0.969—-0.996)
Session 2 820.7+67.5

AST2 Session 1 790.5+63.5 8.29% 0.98 (0.949-0.992)
Session 2 793.7+65.7

AST3 Session 1 811.6+71.1 8.62% 0.989 (0.971-0.995)
Session 2 807.9+£70.4

AST4 Session 1 812.6+53.9 6.67% 0.981 (0.953-0.992)
Session 2 809.2+55.6

AST5 Session 1 784.7+£73.3 9.31% 0.989 (0.973-0.996)
Session 2 787.1£75

Inter-observer Mean + SD ()% ICC (95% CI)

AST1 Observer 1 818.7+£66.8 8.67% 0.987 (0.967—-0.995)
Observer 2 826+72

AST2 Observer 1 790.5+63.5 8.45% 0.986 (0.965-0.994)
Observer 2 796.7£67.3

AST3 Observer 1 811.6£71.1 8.84% 0.99 (0.976-0.996)
Observer 2 816.5£72.2

AST4 Observer 1 812.6+53.9 6.38% 0.979 (0.948-0.992)
Observer 2 807.2+50.5

ASTS Observer 1 784.2+73.2 9.29% 0.976 (0.938-0.991)
Observer 2 790.7£74.9

SD=standard deviation; CV=coefficient of variation; ICC=intraclass correlation coefficient; 95% CI=95% confidence interval.

Numerous studies have demonstrated consistent results
that the AST is thickest at the scleral spur [4,11,18,19]. More-
over, the AST was measured vertically from the scleral spur to
the 1-, 2-, 3-, 4-, and 5-mm locations (Figure 2). The location
at 1 mm approached the scleral spur. Consequently, the AST
at the scleral spur was not included in the current study. The
sclera was thickest in the inferior meridian and thinnest in the
superior meridian. Similar results were reported by Norman
et al., who used a three-dimensional MRI to investigate the
scleral thickness of 11 enucleated eyes [19]. Buckhurst et al.
and Dhakal et al. used AS-OCT to measure AST along the

horizontal and vertical meridians in Caucasians and Indians,
which corroborates our results [9,13]. The AST along each
meridian varies in diverse studies. Read et al. [11] (included
< -8.00 D) and Dhakal et al. [13] (included < -27.25 D) both
showed thinner AST (thinner by >100 um) compared with our
study. Thus, the range of myopia may not be the reason for
such differences in scleral thickness, and other factors, such
as the role of ethnicity in myopia, may play a role. Disparities
in eye shape have been identified among different ethnicities.
Oliveira et al. reported that the temporal scleral thickness was
thinner in Caucasians than in non-Caucasians [20].

TABLE 3. A ST FOR FOUR MERIDIANS (SUPERIOR (S), INFERIOR (I), NASAL (N), TEMPORAL (T)) AND FIVE LATITUDE
LINES (SINT1, SINT2, SINT3, SINT4, SINTS) AND DISTANCE (1-5 MM) FROM THE SS (MEAN = SD mm).

AST at distances from SS (mm)

Meridians 1 y) 3 | 3 Average
Superior 628.5+61.5 625.6+£54 .4 625.6+58.1 601.6+73.7 586.7+91.4 613.6+58.4
Inferior 810.6+76.9 788.9+65.7 803.4+70.4 779.7+£70.9 755.2+89.4 753.9+88.7
Temporal 751.6+88 699.7+66 741.5£70.6 753.3£71.4 739.5+£87.5 727.5+60.8
Nasal 694.2+73.5 698.7+58.5 705.9+60.3 687.4+68.4 677.2+78.7 690.9+£55
Average 719.24+59.6 703.1+52.1 719+£52.9 705.3+£52.1 688.6+60.9 706.4+97.7
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TABLE 4. AST wiTH DIFFERENT SER ERROR ALONG FOUR MERIDIANS (SUPERIOR-S, INFERIOR-I, NASAL-N, TEMPORAL-T).

Meridians Thickness Emmetropes Low myopic Moderate myopic High myopic P value
Superior 1 mm 623.3+68.7 620.5+46.4 631.7+64.9 637+64.1 0.42491
2 mm 621.5+£58.1 626.1£51.8 619.8+£50.4 636.6+58.9

3 mm 617.6+56.7 623.3+51.7 616.3+£53.7 647.7+67
4 mm 598+66.5 600.5+75.7 593+62.5 617.5£90.2
5 mm 599.9+89.6 573.5+86.9 581+81.3 595.4+109.5
Inferior 1 mm 807.9£72 805.9+72.9 810.2+794.5 818+84.1 <0.0001
2 mm 794+61.6 788.7£61.5 785.1+69 789.6+70.4
3 mm 819.9+59.5 801.1+80.4 796.3+£66.7 800.4+73.8
4 mm 809.1+71.2 786.6+73 777.6+68.5 749.3+61.3
5 mm 794.1+83.2 755.8+94.1 750.6+84 725.2+£87.9
Temporal 1 mm 727.3+£82.4 760.9£74.5 746.8+85.3 767.8£107 0.6504
2 mm 698.8+75.6 695.3+50.7 701.9+67.7 702.1+69.8
3 mm 736.4+81.5 742.94+66.2 738.1+68.2 749.1+69.5
4 mm 751.6+72.1 749.3£76.1 751.3+£70.4 761.7£69
5 mm 740+78.5 738.7+89 731.6+82.8 750.4+101.3
Nasal 1 mm 700.3£79.2 685+56 685.9+73.5 708.1£83 0.3308
2 mm 701+54.4 695.8+58.4 692+62.2 708.7£57.5
3 mm 707.5+55.3 700.5£59 704.6+59.1 711.6+68.9
4 mm 693.8+55 686.6+69.8 678.8+£69 693.8+77.5
5 mm 688.6+61 675£75.5 673.1+85.3 674.8+88

The averaged AST at each of the five latitude lines
(i.e., SNIT1, SNIT2, SNIT3, SNIT4, and SNITS5) showed
significant variations in myopes compared with emme-
tropes. Interestingly, the averaged AST is thickest at 3-mm
latitude lines in emmetropes, while it is thickest at 1-mm
latitude lines in myopes. A previous study demonstrated that
AST changes with accommodations at 1 and 3 mm posterior
to the scleral spur are more significant in myopes, which can
be explained by regional variations in ciliary body thickness
and distinct scleral responses to these biomechanical forces
between emmetropes and myopes [21]. This finding suggests
that the averaged AST at latitude lines, especially at 1- and
3-mm locations, can vary in emmetropes and myopes. The
AST along the nasal, temporal, and superior meridians exhib-
ited no significant differences in emmetropes and myopes
in our study, which accords with other studies [9,11,12]. In
contrast, significant changes were observed along the infe-
rior meridian. Dhakal et al. reported significantly thinner
AST in the eyes of myopes compared to emmetropes along
the inferior meridian [13], which is consistent with our
study. Meanwhile, Dhakal et al. further observed marked
changes from the scleral spur to 3-mm locations, while
notable changes were found at the 4- and 5-mm locations in
the current study. This divergence could be because of the

range of myopes (< -27.25 D in Dhakal et al.’s study versus
<-12.25 D in this study), the different measuring methods
(axial AST in Dhakal et al.’s study versus vertical AST in
this study), and the addition of ethnicity (Indian in Dhakal et
al.’s study versus Chinese in this study). With an increased
degree of myopia, AST undergoes thinning only along the
inferior meridian, which may be associated with anatomic
asymmetry in the orbit. The interspace between the orbital
walls and the equatorial plane of the eyeball along the inferior
region is greater than that in the other three regions, which
allows more interspace to expand for the eyeball. Stephan et
al. demonstrated that the distance from the equatorial surface
of the eyeball to the inferior orbital margin was greatest
(7.8 mm in the inferior) by dissecting adult human cadavers
[22]. Atchison et al. also found that in the vertical meridian,
the space was greater than that of the horizontal meridian,
based on the results of MRIs of emmetropia and myopia [23].

An increasing number of studies have suggested that
composition and structure changes in the sclera have been
found in experimental animals and in human myopia [24-27].
These tissue-level changes do not mean accelerated scleral
growth. Instead, another distinct mechanism underlies
myopia: scleral remodeling, which involves the rearrange-
ment of existing material. Collagen metabolism is a critical

234


http://www.molvis.org/molvis/v30/229

Molecular Vision 2024; 30:229-238 <http://www.molvis.org/molvis/v30/229>

800 1+ 5
--+--Emmetrope —=— Mild myope

750 4

——Mod myope -----High myope

700 4

650

600 -

550 A

Scleral thickness (um)

© 2024 Molecular Vision

950 1

900 -

Inferior

Superior
3

500

850 1

800 +

750 A

700

650

600 -

Scleral thickness (um)

Nasal

550

v 650

3

900 -

850 +

Temporal

2 3 4 5
Distance from limbus(mm)

1 2 3

2 3 4 5
Distance from limbus(mm)

Figure 3. AST with SER errors along four meridians (superior, inferior, nasal, and temporal). “1” indicates the scleral spur to the 1-mm

coxd

location.

represents statistical significance in SER errors. At i4, the mean scleral thickness in the orthopedic group was higher than in

the severe myopia group (p = 0.006, adjusted by DUNNETT), and the same trend was observed at i5 (p = 0.0031, adjusted by DUNNETT).

factor in scleral remodeling. Curtin et al. found a reduction in
collagen fibril diameter in humans with high myopia [28,29].
We speculate that asymmetries in scleral remodeling could be
another potential effect. In addition, the excitation/inhibition
of receptors (GABA and muscarinic) on the sclera has been
investigated [30,31]. The asymmetric distribution of these
receptors may exist, which would directly or indirectly influ-
ence AST in myopia. The exact mechanism by which AST in
the inferior meridian undergoes thinning with heightening
myopia is unclear. Further research is necessary on possible

asymmetric scleral remodeling and receptor distribution.

An advantage of this study is the modified measurement
approach, which Imanaga used to study scleral thickness (a
vertical thickness metric) in central serous chorioretinopathy
[17]. In addition, second-generation SS AS OCT with better
scanning performance was used to obtain more accurate
results. The relatively narrow range of SER errors is a
limitation of the current study. Future studies that enroll a
wider range of SER errors, especially participants with high
myopia (> -12.25 D) would facilitate the research. However,
in the process of acquiring images, fixation losses might
have occurred and changed the imaged locations. Therefore,
further studies are needed to reduce the impact of such biases.
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In conclusion, compared with the other three meridians,
the inferior meridian (4- and 5-mm posterior to the scleral
spur) with an increasing degree of myopia illustrated signifi-
cant thinning. These findings may indicate that AST plays a
significant role in the progression of myopia, particularly in
the inferior meridian. To verify this hypothesis, further longi-
tudinal studies are needed to compare scleral thicknesses in
stable and progressing myopes across sex, age, and ethnicity
groups.

APPENDIX 1. AST FOR EACH OF THE 4
MERIDIANS INDIVIDUALLY.

To access the data, click or select the words “Appendix 1.”
Mean AST = standard deviation for each meridian from 1 to
Smm anterior-posterior distances from SS.

APPENDIX 2. THE SCHEMATIC DIAGRAM OF
LATITUDE LINES.

To access the data, click or select the words “Appendix 2.”

APPENDIX 3. SUPPLEMENTAL TABLE 1.

To access the data, click or select the words “Appendix 3.”
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