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Purpose: To investigate variations in choroidal thickness and morphology in the eyes of Chinese adults with anisometropic myopia
and their relationship with myopia.

Methods: This study included 107 adults (aged 17-50 years) with myopia and normal visual acuity. Based on interocular differences
in spherical equivalent (SE), participants were categorized into an anisometropia group (> 1 diopter, [D], N = 33) and a control group
(< 1D, N = 74). Optical coherence tomography was used to measure ocular biometry and choroidal thickness at seven horizontal
regions, extending from nasal (N) to temporal (T). These regions included the subfoveal region, 0.5 mm (T/NO0.5), 1.5 mm (T/N1.5),
and 2.5 mm (T/N2.5) from the subfoveal. A proposed fitting curve equation described the choroidal curvature.

Results: Binocular choroidal thickness exhibited a decreasing trend from temporal to nasal regions, with slight thickening in the
subfoveal region compared to choroidal thickness at T0.5 and NO.5 in both groups (P < 0.01). In the anisometropia group, lower
myopic eyes had greater choroidal thickness than those with higher myopia (P < 0.05). Fitting curve analysis revealed that eyes with
lower myopia exhibited greater choroidal curvature than those with higher refractive power within the anisometropia group (P =
0.021). Additionally, choroidal thickness at parafoveal locations positively correlated with SE and negatively correlated with axial
length in all eyes (P < 0.05).

Conclusion: In adults with myopia, choroidal thickness shows a decreasing trend from temporal to nasal region and is negatively
correlated with myopia degree. Morphological flattening in anisometropic eyes suggests choroid remodeling for axial adaptation
elongation.
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Introduction

Myopia has emerged as a significant global public health challenge, with epidemiological projections suggesting that
over half of the global population will be affected by 2050, accompanied by potentially severe complications, and
threatening vision.! The development of myopia is closely associated with excessive axial elongation, which displaces
the retinal behind the focal plane of the eye. Although the mechanisms underlying this process are not fully understood,
existing epidemiological research highlights a strong correlation between environmental and genetic factors related to
myopia.>® However, even with identical environmental exposures and genetic backgrounds, patients may exhibit

asymmetric ocular structures and corresponding refractive errors, such as anisometropia.
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Previous studies on anisometropia or unilateral myopia have identified significant discrepancies in ocular structures,
including crystalline lens morphology,® corneal biomechanics,” and choroidal thickness.® Among these, the choroid,
a vascular layer, plays a crucial role in delivering nutrients to the retina and the sclera.” Evidence suggests that the choroids
tend to thin during refractive development and ocular growth.* '° Recent longitudinal and cross-sectional studies have revealed
significant differences in choroidal thickness and morphology, particularly curvature, between anisometropic eyes.'®''
Alongside its role in perfusion and blood flow, the choroid is hypothesized to influence myopia development.'*'*> However,
these child-based studies primarily involving children may also be associated with or confounded by other ocular diseases, such
as inherited retinal disease, amblyopia, and strabismus.>'*'> The significant discrepancy in choroidal thickness between
anisometropic and strabismic amblyopic eyes, their fellow eyes, and age-matched controls warrants further investigation to
determine whether this discrepancy arises from amblyopia itself or variations in refractive error.>'® Furthermore, although prior
studies have predominantly concentrated on choroidal thickness, the role of choroidal curvature in asymmetric myopia
progression or in stable adult eyes free from genetic and environmental confounders remains inadequately elucidated.

In this study, we aimed to investigate choroidal thickness and curvature in adults with a stable refractive status but myopic
anisometropia, free from detectable ocular diseases, to explore potential differences in the choroid associated anisometropia.
Additionally, we examined interocular variations in choroidal thickness and morphology, comparing these metrics with those
of normal participants to elucidate the relationship between myopia development and choroidal changes.

Methods

Participants

This cross-sectional study was conducted at the Eye & ENT (EENT) Hospital of Fudan University and included 107
adult participants who visited the hospital between July 2024 and November 2024. Exclusion criteria included a history
of ocular diseases, such as retinal diseases, amblyopia, or strabismus, and any systemic illnesses. The quality of all
images was independently verified by two doctors (Y. B. and Z. Z). This study adhered to the principles of the
Declaration of Helsinki and received approval from the Ethics Board of the EENT Hospital of Fudan University.

Data Collection and Group Classification

Participants underwent a comprehensive evaluation, including demographic data such as age, sex, and medical history.
Refractive errors were assessed using autorefraction and manifest refraction, with the spherical equivalent (SE)
calculated as SE = spherical + 1/2 cylinder. Based on interocular differences in SE, participants were categorized into
two groups: the anisometropia group (SE differences > 1D) and the control group (SE differences < 1D). In this
classification system, the eye with a higher or lower refractive error is referred to as the higher or lower myopia eye,
respectively.

Ocular biometry parameters were measured using an optical coherence tomography (OCT) device (Colombo IOL 2,
Motive, Jiangxi, China), including axial length (AL), central corneal thickness (CCT), anterior chamber depth (ACD),
lens thickness (LT), mean keratometry (Kmean), white-to-white ratio (WTW), pupil diameter (PD), retinal thickness (RT)
and choroidal thickness.

The device demonstrated the ability to identify and measure choroidal thickness at seven specific locations within the macular
region. A standardized dissection procedure was illustrated in Figure 1. Measurements were obtained along the horizontal
meridian, with the fovea as the central reference point, extending 3 mm temporally and nasally. Measurements were adjusted for
axial length using the instrument’s integrated correction algorithm. The instrument automatically generated corresponding
choroidal images at these points. Based on these measurements, choroidal thickness was recorded at positions 0 (subfoveal),
0.5 mm, 1.5 mm, and 2.5 mm from the fovea in both temporal (T) and nasal (N) regions. These measurements were labeled as
subfoveal choroidal thickness (SFCT), T/NO.5 (fovea), T/N1.5 (parafovea), and T/N2.5 (perifovea), respectively.'>!”

Fitting Curve for Choroidal Curvature Measurement
The fovea was automatically identified using OCT, and the foveal region was marked with a straight line, which served as the
reference point in ImageJ software (NIH, Bethesda, MD, USA). A Cartesian coordinate system was then established, with the
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Figure | Choroidal thickness measurement. (A and B) The standardized dissection of the choroid and measurement of choroidal thickness are performed. (C) The fitting
curve depicts choroidal curvature metrics by analyzing the thickness in seven regions. (D) The choroid is flattened to the superior interface. The A, B and D derived from
the same participants.

X-axis representing the horizontal distance from the fovea at seven points above it, and the Y-axis representing choroidal
thickness (Figure 1C). A quadratic function was fitted to the choroidal thickness data at these seven points using Microsoft
Excel (Microsoft Corp., Redmond, WA, USA). This analysis produced three parameters (A, B, and C), defined by the
following equation:

Choroidal thickness = A x distance®+ B x distance + C
Or

B\? B?
Choroidal thickness = Ax (dzstance + ZA) +C— a4

Where parameter A represents the overall morphological steepness of the quadratic function fit to the choroidal profile,
parameter B determines the position of the vertex of the parabola. The vertex position, calculated as -B/(2A), corresponds
to the theoretical location of the thickest point of the choroid. Parameter C indicates the fitted SFCT. The goodness of fit
was evaluated using the coefficient of determination (R?). Additionally, the point-specific gradient of the choroidal

thickness profile was calculated as:

Gradient =2 x A x distance + B

which represents the instantaneous gradient of the choroidal thickness profile, given by the quadratic function.

Statistical Analysis

All statistical analyses were conducted using R software (version 4.3.2). Results are expressed as means =+ standard
deviation [range]. A values were calculated by subtracting the refractive error of the higher myopia eye from that of the
eye with lower myopia. Paired sample t-tests were performed to compare interocular metrics, while independent sample
t-tests were used to compare ocular metrics between the higher and lower myopic eyes in the control and anisometropia
groups. Choroidal thickness at each region, A values, and curvature parameters (A, B, C, and R?) were analyzed using
paired sample t-tests, within the monocular contiguous region and interocular corresponding regions. Pearson’s
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correlation coefficient was employed to assess relationships between choroidal thickness and ocular metrics. Statistical
significance was defined as P<0.05.

Results

General Characteristics

A total of 107 participants were included in the study (Table 1). The anisometropia group consisted of 33 individuals,
with a mean age of 25.36 = 5.93 years, while the control group comprised 74 participants with a mean age of 26.07 +
5.97 years. No significant difference in age was observed between the two groups (P > 0.05). Binocular biometry for
each participant was categorized into higher and lower myopia groups based on interocular differences in SE. Significant
differences in SE and AL were observed between the two eyes in both the control and anisometropia groups (P < 0.001).
When comparing the two groups, higher myopia eyes in the anisometropia group exhibited slightly higher SE values than
those in the control group, but not statistically significant (—6.20 = 2.14 D vs —5.40 = 1.97 D, P > 0.05). This result
aligned with the categorization of anisometropia, where at least one anisometropic eye was expected to have a higher or
lower degree of myopia compared to the control group. However, the differences in SE and AL between the eyes in the
anisometropia group were significantly greater than those in the control group (P < 0.001).

Interocular Comparisons in Ocular Biometry

Discrepancies in binocular biometry within the anterior and posterior segments were further examined (Supplementary
Table 1). A significant reduction in ACD was observed in both groups (P < 0.05). In the anisometropia group, significant
interocular differences were found in SFCT, with the eye having lower myopia exhibiting a thicker SFCT compared to
the eye with higher myopia (268.24 + 67.74 um vs 220.64 + 67.08 um, P < 0.001).

Variations in Choroidal Thickness Across Different Regions

In the perifoveal regions (within a 6-mm diameter), Figures 2A and B illustrated the choroidal thickness at seven specific
locations ranging from the nasal (N2.5) to the temporal (T2.5) regions, and the differences between the two eyes. Overall,
both groups exhibited a decreasing trend in choroidal thickness from the temporal to the nasal side (P < 0.05, for all
regions except T2.5 and T1.5 in the anisometropia group). A slight thickening was observed in the foveal region
compared to T0.5 and NO.5 (P < 0.01), as illustrated in Figures 2A and B with colored asterisks.

The interocular discrepancy in choroidal thickness was compared between the control and anisometropia groups, as
illustrated in Figures 2A and B (black asterisks). In the control group, choroidal thickness in the higher myopic eyes was
significantly greater than that in the lower myopic eyes within the temporal regions (T2.5 and T1.5; both P < 0.05).
Conversely, in the nasal regions (N1.5 and N2.5) the pattern was reversed, with the lower myopic eyes exhibiting greater
choroidal thickness (both P < 0.05). Moreover, the least interocular differences between higher and lower myopic eyes in

Table | Characteristics of Anisometropic Subjects

Control Group Anisometropia Group
Higher Myopia | Lower Myopia Avalue Higher Myopia | Lower Myopia Avalue

N(%male) 74 (32.4%) 33 (30.3%)
Agelyears 26.07+5.97 [17,50] 25.36+5.93 [17,36]
OD: OS(%0D) 52: 22(70.3%) 22: 52(29.7%) 25: 8(75.8%) 8: 25(24.2%)
SE/D —5.40%1.97 —5.03%1.97 —0.36+0.24 —6.20%2.14 —4.37+2.29 -1.83x0.81°

[-10.00,-1.75] [-9.75,-1.00] [0.00,0.75] [-10.75,-2.00] [-9.50,-0.25] [1.00,3.50]
AL/mm 25.80+1.14 25.68%1.15 0.12+0.18 25.97+0.90 25.24+0.93 0.73x0.35%

[22.96,29.18] [23.06,29.04] [-0.23,0.48] [24.13,28.17] [23.40,26.98] [0.06,1.60]

Notes: *the comparison between control and anisometropia group, $ indicate the statistically significance, P<0.001.
Abbreviations: SE, spherical equivalent; AL, axial length; D, diopters.
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Figure 2 Choroidal thickness and interocular differences values within seven regions. (A and B) Interocular comparisons in choroidal thickness in control and anisometropia
groups. (C and D) Interocular differences value of choroidal thickness and comparisons between contiguous regions.

Notes: Data are expressed as the mean * standard errors. Asterisk (black *) without line represents an interocular statistically significant difference. Asterisk (colored *)
with line represents a comparison between contiguous regions. Paired sample t-test. Statistically significant differences are denoted by asterisks; *P<0.05, **P<0.01, and
*#kP<0.001.

Abbreviations: SF, subfoveal region; ChT, choroidal thickness; T0.5/1.5/2.5: temporal region 0.5/1.5/2.5 mm away from the subfoveal region; N0.5/1.5/2.5: nasal region 0.5/
1.5/2.5 mm away from the subfoveal region.

the control group were observed in NO.5 (—=0.60 + 4.20 pm), rather than the foveal region (4.97 + 4.34 um). Partial
statistically significant discrepancies in A values for the contiguous region were depicted in Figure 2C.

In contrast, the anisometropia group showed significant differences in choroidal thickness at all seven locations (all
P <0.05, Figure 2B). These differences increased progressively from T2.5 to NO.5, peaking at NO.5, and then decreased
from NO.5 to N2.5. The smallest and largest interocular differences occurred at T2.5, and NO.5, respectively. Within the
temporal regions, significant A values between the two eyes were identified when comparing T2.5 to T1.5 and T1.5 to
T0.5 (both P < 0.05, Figure 2D). These findings suggested that the interocular differences in choroidal thickness followed
a generally decreasing trend, with the nasal perifoveal region (fovea to N0.5 region) serving as a turning point.

Table 2 showed the factors associated with choroidal thickness. For all subjects, choroidal thickness at specific
locations was positively correlated with SE and negatively correlated with AL in both higher and lower myopic eyes. The
A values of choroidal thickness were positively correlated with differences in SE but negatively correlated with
differences in AL. Moreover, as age increased, A values between the higher and lower myopic eyes tended to increase
in the perifoveal regions (T0.5, C, and NO.5; all P < 0.05).
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Table 2 Effect of Myopia Degree on the Various Regions of the Choroidal Thickness

Metrics

Choroidal thickness (um) Age (years) SE (D) AL (mm)

* P value r P r P
Higher myopia eye T2.5 —0.043 0.661 0.267 | 0.006 | —0.251 | 0.009
TI5 —0.004 0.967 0.337 | 0.000 | —0.305 | 0.001
TO0.5 0.020 0.841 0.323 | 0.001 | —0.295 | 0.002
SF 0.020 0.835 0.282 | 0.003 | —0.274 | 0.004
NO.5 0.015 0.881 0.265 | 0.006 | —0.252 | 0.009
NI1.5 0.024 0.809 0.171 | 0.079 | —0.172 | 0.077
N2.5 0.007 0.946 0.079 | 0.417 | —0.127 | 0.191

Choroidal thickness (um) Age (years) SE (D) AL (mm)

r P r P r P
Lower myopia eye T2.5 —0.068 0.484 0.240 | 0.013 | —0.295 | 0.002
TI.5 —0.108 0.267 0.299 | 0.002 | —0.345 | 0.000
T0.5 —0.128 0.189 0.287 | 0.003 | —0.331 | 0.001
SF —-0.118 0.227 0.258 | 0.007 | —0.311 | 0.001
NO.5 —0.124 0.203 0.256 | 0.008 | —0.298 | 0.002
NI.5 —0.093 0.340 0.251 | 0.009 | —0.256 | 0.008
N2.5 —0.096 0.326 0.197 | 0.042 | —0.220 | 0.023

Choroidal thickness (um) Age (years) ASE (D) AAL (mm)

r P r P r P
Intraocular differences | T2.5 0.031 0.753 0.219 | 0.024 | —0.312 | 0.001
TI.5 0.139 0.152 0.401 | 0.000 | —0.444 | 0.000
TO0.5 0.213 0.028 | 0.495 | 0.000 | —0.487 | 0.000
SF 0.207 0.033 0.537 | 0.000 | —0.507 | 0.000
NO.5 0.204 0.035 0.527 | 0.000 | —0.487 | 0.000
NI1.5 0.154 0.113 0.375 | 0.000 | —0.318 | 0.001
N2.5 0.114 0.244 0.230 | 0.017 | —0.174 | 0.073

Notes: #: Pearson’s correlation coefficients.Bold indicates statistical significance.

Abbreviations: SE, spherical equivalent; AL, axial length; D, diopters; SF, subfoveal region; T0.5/1.5/2.5: temporal region 0.5/1.5/2.5mm
away from the subfoveal region; N0.5/1.5/2.5: nasal region 0.5/1.5/2.5mm away from the subfoveal region; Avalue, indicates the
differences between higher and lower myopia eyes, Avalue= higher myopic metrics- lower myopic metrics.

Choroidal Morphology Fitting

Choroidal morphology was illustrated by comparing thickness metrics in specific regions. To further clarify overall
morphology, a quadratic fitting curve was applied to depict the entire choroidal profile. Table 3 and Figure 3
presented the overall choroidal morphological characteristics derived from quadratic function fitting, revealing
a distribution pattern where the choroid was thicker in the central regions and thinner in the periphery (R* >
0.85). The symmetry axis of the choroidal profile was located in the temporal region, away from the foveal region,
representing the thickest value of the choroid as determined by the fitting curve. In the control group, choroidal
curvature was similar between lower and higher myopia eyes (—6.38 = 4.22 vs —=5.47 + 4.70, P = 0.079). Conversely,
in the anisometropia group, lower myopia eyes exhibited greater general choroidal curvature than higher ones (—8.1
+ 532 vs =5.24 £ 6.14, P = 0.021). When comparing the less myopic eye between the two groups, significant
flattening in choroidal curvature was observed in the control group (—5.47+4.70 vs —8.1+5.32, P = 0.012). Regarding
gradient metrics, the less myopic eyes in the anisometropia group exhibited a significantly larger gradient in the
peripheral region (P = 0.010, 0.019, and 0.042 for T2.5, T1.5, and N2.5, respectively). Additionally, a significant
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Table 3 Intraocular Comparisons in Morphological Metrics of the Choroid

Metrics Control Group (N=74) Anisometropia Group (N=33) P value*
Higher Myopia | Lower Myopia p* Higher Myopia | Lower Myopia p# Higher | Lower
A —6.38+4.22 —5.47+4.70 0.079 —5.24+6.14 —8.1+5.32 0.021 0.266 0.012
B —25.97%11.55 —19.78+11.62 0.000 —22.38+13.89 —18.95%12.11 0.220 0.166 0.735
C/um 229.65+£59.74 225.81+63.95 0.376 212.38+67.85 261.47+66.24 0.000 0.188 0.010
R? 0.95+0.12 0.92+0.14 0.151 0.89+0.19 0.88+0.18 0.828 0.102 0.198
Gradient
T25 5.92+20.52 7.55%25.07 0.596 3.8+25.66 21.56+27.04 0.002 0.649 0.010
TI5 —6.84x14.11 —3.39+17.28 0.125 —6.67%15.69 5.36+18.09 0.001 0.957 0.019
T0.5 —19.59£10.94 —14.32%12.06 0.002 —17.14%11.64 —10.85%12.26 0.015 0.296 0.174
SF —25.97£11.55 —19.78%11.62 0.000 —22.38+13.89 —18.95%12.11 0.220 0.166 0.735
NO.5 —32.35%13.52 —25.25%13 0.000 —27.61+18.06 —27.05%14.12 0.871 0.136 0.521
NI1.5 —45.11%19.71 —36.18+19.22 0.000 —38.08+28.61 —43.25%21.8 0.344 0.144 0.095
N2.5 —57.87%27.14 —47.11%27.33 0.000 —48.55+40.15 —59.46%31.26 0.159 0.163 0.042
Notes: A, B, C, indicates the values of the fitting quadratic function of each participant, given by the equation: choroidal thickness = Ax distance’2 +

B x distance+ C; R the R square of the fitting curve; Gradient, calculated as: 2 x A x distance + B; #: paired-sample t test between the higher and
lower myopic eyes.*: student t test between higher or lower myopic eyes in two groups.Bold indicates statistical significance.
Abbreviations: SF, subfoveal region; T0.5/1.5/2.5: temporal region 0.5/1.5/2.5mm away from the subfoveal region; N0.5/1.5/2.5: nasal region 0.5/1.5/

2.5mm away from the subfoveal region.

difference in choroidal thickness was observed between lower and higher refractive power eyes in the anisometropia
group (261.47 + 66.24 um vs 212.38 + 67.85 um, P < 0.001).
Choroidal curvature was negatively correlated with SE, but positively associated with AL in both higher and lower

myopic eyes in the control group (both P < 0.05), as shown in Table 4 and Supplementary Table 2. Figure 4 further

showed the linear trend between fitting parameter A in higher myopia eyes in all participants (both P < 0.05). As the

degree of myopia increased, the choroid appeared flatter (an increase value of A, since A is a negative value). These

associations were also observed in gradient metrics in nasal directions (Table 4 and Supplementary Table 3).
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Choroidal thickness = A x distance? + B x distance + C, where A is correlated with choroidal curvature, B is correlated with the symmetry axis or thickness region location

(X distance =-A/(2B), as depicted by the dashed straight line), and C is the subfoveal choroidal thickness given by the fitted function.

Abbreviations: SF, subfoveal region; ChT, choroidal thickness; Diff., interocular differences; T0.5/1.5/2.5: temporal region 0.5/1.5/2.5mm away from the subfoveal region;
NO.5/1.5/2.5: nasal region 0.5/1.5/2.5mm away from the subfoveal region.
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Disc

Table 4 Correlations Between Fitted Curve Metrics and Myopia Degree in All

Participants

Metrics | Higher SE/D Higher AL/mm | Lower SE/D Lower AL/mm
r* P r P r P r
A —0.263 | 0.006 0.201 | 0.028 | —0.163 | 0.093 0.185 | 0.057
B —0.244 | 0.011 0.186 | 0.055 | —0.11l1 | 0.257 0.161 0.098
C/um 0.295 | 0.002 | —0.275 | 0.004 0.274 | 0.004 | —0.316 | 0.001
Gradient
T25 0.154 | 0.113 | —0.118 | 0.225 0.106 | 0.277 | —0.105 | 0.283
TILS 0.058 | 0.554 | —0.045 0.647 | 0.065 | 0.507 | —0.050 | 0.607
T0.5 —0.155 | O.111 0.118 | 0.226 | —0.039 | 0.688 0.079 | 0.420
SF —0.244 | 0.011 0.186 | 0.055 | —0.111 | 0.257 0.161 0.098
NO.5 —0.284 | 0.003 0.217 | 0.025 | —0.159 | 0.102 0.211 | 0.029
NIL5 —0.300 | 0.002 0.229 | 0.018 | —0.186 | 0.055 0.231 | 0.017
N2.5 —0.297 | 0.002 0.227 | 0.019 | —0.186 | 0.055 0.225 | 0.020

Notes: A, B, C, indicates the values of the fitting quadratic function of each participant, given by the
equation: choroidal thickness = Ax distance”2 + B x distance+ C. Gradient, calculated as: 2 x A x
distance + B; #: Pearson’s correlation coefficients.Bold indicates statistical significance.
Abbreviations: SF, subfoveal region; T0.5/1.5/2.5: temporal region 0.5/1.5/2.5mm away from the sub-
foveal region; N0.5/1.5/2.5: nasal region 0.5/1.5/2.5mm away from the subfoveal region.
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Anisometropia indicates a significant variation in refractive power between the two eyes, which can result from a combination

of genetic factors, environmental influences, and ocular conditions such as amblyopia and strabismus.'®2° Interocular
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asymmetry in axial elongation can lead to discrepancy in choroidal thickness. Examining choroidal thickness and morpho-
logical changes in anisometropic individuals provides a clearer understanding of these relationships while minimizing the
confounding effects of environmental and genetic factors and individual variability. Most existing research on anisometropia
focuses on children, who frequently present with coexisting ocular conditions like amblyopia®' and strabismus.® However,
studies examining adults with anisometropia who have normal vision and ocular health remain limited. In this study, we
analyzed horizontal variations in choroidal morphology and interocular differences in adults with anisometropia, revealing
a trend of decreasing choroidal thickness from the temporal to the nasal side. Additionally, longer axial lengths and higher
refractive errors were associated with thinner but flatter choroids.

In both the anisometropia and control groups, choroidal thickness generally declined from the temporal to the nasal
side, with slight thickening observed in the foveal region (Figures 2A and B). This pattern aligned with previous clinical
studies and likely reflected physiological characteristics.** Tang et al reported that the choroidal vascular layer in mice
was thicker on the temporal side than on the nasal side.”

When comparing SFCT between lower and higher myopic eyes, our findings were consistent with previous research
on anisometropia in children, which similarly reported a reduction in SFCT in the higher myopic eye.'” Furthermore,
interocular differences in choroidal thickness followed a similar decreasing trend in the control group. However, in the
anisometropia group, the largest interocular difference occurred at NO.5, while the smallest difference was observed at
T2.5 (Figure 2D). This interocular difference in choroidal thickness may result from both passive and active adaptations
to surrounding ocular components. During ocular development, the vitreous body expands, inducing passive thinning of
the choroid in the more myopic eye.** Additionally, based on defocus theory, the choroid undergoes asymmetric thinning
as an active response to differing optical signals between the two eyes. This adaptation helps position the retina to
optimize retinal image quality independently for each eye.**

As noted earlier, interocular differences in choroidal thickness were particularly pronounced in the anisometropia group,
with the largest discrepancy observed in the parafoveal region. This phenomenon was interpreted by integrating findings on
choroidal morphology and curvature. In this study, we found that eyes with lower refractive power exhibited greater choroidal
curvature compared to those with higher refractive power in the anisometropia group. Longitudinal studies had demonstrated
that increasing myopia was associated with axial elongation and morphological changes in both the choroid and sclera.'®*
Specifically, as myopia progresses, the choroidal profile tends to flatten, consistent with previous findings.''® This flattening
may reflect morphological remodeling of the choroid as it adapts to axial elongation, a process that plays a pivotal role in
myopia progression and ocular development.'®?° It is noteworthy that changes in choroidal curvature may not solely reflect
adjustments in the choroid itself but may also be closely linked to scleral remodeling. Previous research had shown that in high
myopia, posterior sclera elongation compressed the choroid, further amplifying changes in choroidal curvature.?’” Our gradient
analysis further revealed pronounced nasal choroidal thinning in higher myopia (evidenced by more negative gradient values),
which may correlate with emerging optic disc tilt.*®

We conducted a correlation analysis to validate the relationship between the degree of myopia and choroidal
thickness. Our findings indicated a positive correlation between choroidal thickness and SE at specific measurement
sites, suggesting that higher myopia is associated with a thinner choroid in adults. While this study focused on Chinese
adults, our results aligned with previous clinical studies highlighting the choroid’s crucial role in accelerating ocular
growth and maintaining refractive stability during both childhood and adulthood.>* ' Furthermore, animal studies in
chicks and rhesus monkeys have demonstrated that under form deprivation and hyperopic defocus conditions, the choroid
undergoes significant thinning, which reverses rapidly after lens removal.**>* Additionally, we observed that longer
axial length was associated with thinner choroids, consistent with findings from previous studies.”**>>® However, Jin
et al reported no significant association between changes in AL and choroidal thickness, which may be attributed to
differences in the underlying mechanisms of the development.®” Our study also revealed that interocular differences in
choroidal thickness correlated with interocular differences in SE and AL. Notably, age was negatively correlated with
choroidal thickness, aligning with previous literature.”” Furthermore, we found that with increasing age, interocular
differences in choroidal thickness in the parafoveal region (T0.5, SFCT, N0.5) became more pronounced, potentially
reflecting the cumulative effects of aging on choroidal morphology.
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This study had several limitations. First, we measured the choroidal thickness at only seven sites along the horizontal axis,
which may not fully capture the three-dimensional morphological changes of the entire choroid. This limitation may have
restricted a comprehensive understanding of choroidal structure. Considering the asymmetric characteristics of the choroid,
with the thickest and thinnest areas located in the nasal and temporal regions, respectively, and minimal discrepancies between
the superior and inferior regions, we focused on horizontal characteristics to explore potential interocular differences.*®
Secondly, the instrument used in this study was limited to measuring choroidal thickness and could not directly assess the
blood flow characteristics of the choroid, restricting our ability to explore the relationship between morphological changes and
functional aspects. Future research should incorporate multidimensional imaging techniques and functional assessments to
better elucidate the mechanisms by which the choroid contributes to the onset and progression of myopia. Lastly, our analysis
relied on a quadratic fitting model, which, while providing a clinically interpretable measure of choroidal curvature, may
oversimplify the complex topography of choroidal thinning. Future studies could compare multiple functional forms (eg,
hyperbolic, exponential, or logarithmic models) to better capture potential asymmetries in choroidal morphology.

In conclusion, this study compared choroidal thickness in adults with anisometropia, revealing a decreasing trend in
choroidal thickness along the horizontal axis and a negative relationship between choroidal thickness and the degree of
myopia. Furthermore, the findings indicated that the choroid undergoes morphological remodeling and flattening to adapt
to axial elongation of the eyeball.
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