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Purpose: This study aimed to explore the macular structures and vascular characteristics of more myopic (MM) and contralateral eyes with highly myopic anisometropia.
Methods: Comprehensive ophthalmic examinations were performed for 33 patients with highly myopic anisometropia. Macular structures (total retinal layer [TRL], ganglion cell and inner plexiform layer [GCIPL], inner nuclear layer [INL], outer retinal layer [ORL], nerve fiber layer [NFL], choroidal layer [CHL]) and vascular characteristics (superficial vascular complex density [SVD], deep vascular complex density [DVD], choriocapillaris perfusion area [CCPA]) were assessed using swept-source optical coherence tomography (SS-OCT) and OCT angiography (OCTA). Macular structures and vascular characteristics of each subregion were compared to those of the Early Treatment of Diabetic Retinopathy Study (ETDRS).
Results: With highly myopic anisometropia, the thicknesses of the TRL, GCIPL, INL, and ORL in MM eyes were smaller than those in contralateral eyes in at least one quadrant of the perifoveal and parafoveal circles (all p < 0.05), with no changes in the foveal and temporal quadrants of perifoveal regions (all p > 0.05). A thicker NFL (p = 0.018) was found in MM eyes than in contralateral eyes in the superior perifoveal quadrant. The CHL (all p < 0.05) in MM eyes was thinner in all regions than in the contralateral eyes according to the ETDRS. There were no statistical differences in the SVD, DVD, and CCPA of MM and contralateral eyes (all p > 0.05).
Conclusion: All retinal layers, except the NFL, tended to be thinner in all subregions, except the temporal perifoveal and foveal quadrants in MM eyes, and choroidal thickness was thinned in all areas.
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INTRODUCTION
Myopia has become a global public health concern and will affect approximately 50% of the global population by 2050, and high myopia will affect approximately 10% of the global population (Holden et al., 2016). High myopia is associated with a lengthening of the axis length (AL), changes in the retinal and choroidal structures, and microcirculation. Macular degeneration with high myopia is a major risk of vision loss and leads to irreversible vision damage and significant economic and social consequences (Naidoo et al., 2019; Ohno-Matsui and Jonas, 2019). Therefore, knowledge of the structures and vascular characteristics of the macula can assist with the analysis of the changes in the macular region occurring with high myopia and allow for the exploration of the pathogenesis of macular degeneration.
Optical coherence tomography (OCT) is widely used for clinical examination of macular retinal morphology (Breher et al., 2020). Several studies have compared the changes in retinal thickness with myopic severity; however, those studies evaluated few layers of the retinal structure or reported inconsistent conclusions. Several studies have found that as the AL increases with high myopia, the peripheral area becomes thinner and the fovea remains the same (Jonas et al., 2016; Del-Prado-Sanchez et al., 2021). Lim et al. (Lim et al., 2005) found that the mean thickness of the macula does not change with myopic severity, but that the parafovea retina becomes thinner and the fovea becomes thicker. Liu et al. (Liu et al., 2015) reported that some layers of the retinal thickness were thicker in the high myopia group than in the control group with normal eyes. Choroidal thinning can predict myopia progression (Fontaine et al., 2017; Jin et al., 2019). Because of its greater penetration, swept-source OCT (SS-OCT) has been widely used during retinal and choroidal thickness studies (Dastiridou et al., 2017). Using SS-OCT and OCT angiography (OCTA), several researchers have conducted qualitative and quantitative studies of the retinal and choroidal vascular characteristics of patients with myopia (Fan et al., 2017; Mo et al., 2017); however, the results have been controversial. Yang et al. (Yang et al., 2020) concluded that macular blood density tends to decrease in patients with high myopia without significant degenerative lesions. However, Mo et al. (Mo et al., 2017) showed that the retinal blood flow density was not altered in patients with high myopia.
The varying results of previous studies may have occurred because of the different study populations or magnifications caused by the AL, which are not routinely corrected using commercially available instruments. Therefore, we corrected for ocular magnification using the AL in our study. Moreover, the variability in the results of these studies may be related to factors such as AL, age, sex, and segmentation method (Wang et al., 2021). To more accurately evaluate the changes in macular structures and vascular characteristics caused by the AL with high myopia, patients with highly myopic anisometropia were recruited for our study to minimize some variables, such as environment, heredity, age, sex, and other factors, that may affect the results.
Relatively few studies have evaluated the macular structures and vascular characteristics associated with highly myopic anisometropia. This study aimed to investigate the differences in macular structures and vascular characteristics of more myopic (MM) and contralateral eyes with highly myopic anisometropia.
METHODS
Subjects
This observational, cross-sectional study included 66 eyes of 33 patients with highly myopic anisometropia from May 2021 to February 2022 at the Eye Hospital of Tianjin Medical University. All examinations were conducted according to the tenets of the Declaration of Helsinki and were approved by the Ethics Committee of the Eye Hospital of Tianjin Medical University. Written informed consent was obtained from all subjects.
Biomechanical parameters
We recruited patients with highly myopic anisometropia for our study. All patients underwent a comprehensive eye examination. Complete anterior and posterior examinations were performed using a slit lamp biomicroscope (TSL-5; Gaush, Wenzhou, China). Best-corrected visual acuity (BCVA) and refractive status were examined by an experienced optometrist using a phoropter (VT-10; Topcon, Japan). A non-contact tonometer (CT-1; Topcon, Japan) was used to measure intraocular pressure. Fundus photographs were obtained using mydriatic fundus photography (CR-2, Canon, Japan). A non-contact biometer (Lenstar LS-900; Haag-Streit AG, Berne, Switzerland) was used to measure the AL. Refractive errors were converted into standard errors (SEs). The SE algorithm included the spherical diopter plus half of the cylindrical diopter.
Myopic anisometropia is a condition in which the refractive state of both eyes is asymmetrical, usually because of differences in the AL of the two eyes. The eyes develop two different states at a spherical equivalent refraction (SER; sphere +1/2 cylinder) of ≥1.00 D between the two eyes (O'Donoghue et al., 2013). Therefore, our inclusion criterion was a diagnosis of highly myopic anisometropia. The SER of both eyes was ≤–6.00. The SER difference between the MM and contralateral eyes was ≥1 D. The difference in the eye AL was ≥0.3 mm. The exclusion criteria were as follows: visual acuity examination using the Snellen eye chart, BCVA <20/25; highly myopic fundus changes other than tessellated fundus appearance or diffuse chorioretinal atrophy changes, such as patchy atrophy, neovascularization, or traction retinopathy; eye diseases other than high myopia, such as glaucoma or other vitreoretinal diseases; systemic disease causing retinal and choroidal changes, such as diabetes; and history of ophthalmic surgery or trauma. The signal strength of the OCT/OCTA image was <6. The images were not centered on the central fovea.
Swept-source optical coherence tomography (SS-OCT)/OCT angiography image acquisition and analysis
The SS-OCT/OCTA system (VG200S; SVision Imaging, Henan, China) was used during this study to quantify the macular structures and vascular characteristics of all enrolled eyes. This device was equipped with an SS laser and an eye tracking device that eliminated eye movement artifacts. The central wavelength was 1,050 nm (full width range, 990–1,100 nm), and the scan rate was 200,000 A-scans per second. The axial and lateral resolutions of the OCT tool were 5 and 13 μm, respectively.
Macular intraretinal thickness, choroidal thickness, retinal vascular density, and choriocapillaris perfusion area (CCPA) were obtained using a raster scan protocol and 512 A-scans × 512 B-scans. The scan cube was 6 mm × 6 mm and was centered on the fovea. The scan depth was 6 mm. Bennett’s formula was used to adjust the image magnification caused by AL. According to the grid of the Early Treatment of Diabetic Retinopathy Study (ETDRS), macular images are classified into three concentric circles centered on the fovea. The 1-, 3-, and 6-mm diameters comprised the foveal, parafoveal, and perifoveal circles, respectively. The parafoveal and perifoveal circles are further subdivided into four subfields: superior, temporal, inferior, and nasal subfields (Figure 1A).
[image: Figure 1]FIGURE 1 | (A) Macular regions according to the Early Treatment of Diabetic Retinopathy Study. 1: central foveal circle; 3: parafoveal circle; 6: perifoveal circle; T: temporal; N: nasal; S: superior; I: inferior. (B) Segmentation of five intraretinal layers and choroidal layer. Using SS-OCT/OCTA, the cross-sectional image was centered on the fovea retina during the horizontal scan and segmentation of the intraretinal and choroidal layers was performed. NFL: nerve fiber layer; GCIPL: ganglion cell layer and inner plexiform layer; INL: inner nuclear layer; ORL: outer plexiform layer and outer nuclear layer and photoreceptor layer and retinal pigment epithelium (RPE)/Bruch’s membrane complex layer; CHL: choroid layer.
The horizontal scans of the macular tomography map for each subject were selected to segment the intraretinal and choroidal layers (CHLs) into five subfields, and the thickness of each subfield was calculated using built-in software. The total retinal layer (TRL) thickness was moved perpendicularly to the inner edge of the internal limiting membrane (ILM) and the outer edge of the retinal pigment epithelium (RPE)/Bruch’s membrane complex. The nerve fiber layer (NFL) thickness was moved perpendicularly from the inner to the outer edge of the nerve fiber layer. The ganglion cell-inner plexiform layer (GCIPL) thickness was moved perpendicularly from the inner edge of the ganglion cell layer to the outer edge of the inner plexiform layer (IPL). The inner nuclear layer (INL) thickness was moved perpendicularly from the inner to the outer edge of the INL. The thickness of the outer retinal layer (ORL) was measured from the inner edge of the outer plexiform layer (OPL) to the outer edge of the RPE/Bruch’s membrane complex. The CHL thickness was distanced perpendicularly from the outer edge of the RPE/Bruch’s membrane complex to the inner surface of the choroidoscleral border (Figure 1B). The retinal superficial vascular complex was automatically defined by the system as vessels observed 5 μm above the ILM to one-third of the interface of the GCIPL. Furthermore, the retinal deep vascular complex was automatically defined by the system as one-third of the interface of the GCIPL to 25 μm below the inner edge of the OPL. Additionally, the choriocapillaris was automatically defined by the system as the vasculature from 10 μm above to 25 μm below the RPE/Bruch’s membrane complex (Figure 2).
[image: Figure 2]FIGURE 2 | The values of the microcirculation parameters were calculated automatically by the system. The top en face images are intensity projections of the regions selected by the blue lines in the bottom images. (A) The retinal superficial vascular complex was automatically defined by the system as microvessels found 5 μm above the inner limiting membrane to one-third of the interface of the ganglion cell layer and inner plexiform layer (GCIPL). (B) The retinal deep vascular complex was automatically defined by the system as one-third of the interface of the GCIPL to 25 μm below the lower border of the outer plexiform layer. (C) The choriocapillaris was automatically defined by the system as the microvasculature from 10 μm above the RPE-Bruch’s membrane complex to 25 μm below it.
Statistical analyses
Statistical analyses were performed using SPSS software (version 26.0, SPSS, IBM, Chicago). The normality of the data was tested using the Kolmogorov–Smirnov normality test. All continuous variables are expressed as mean ± standard deviation (SD). Paired t-tests were used to compare continuous variables of normal distributions between MM and contralateral eyes for ocular biometrics. Continuous variables non-normally distributed between the two groups were compared by Wilcoxon’s rank-sum tests. Statistical significance was set at p < 0.05.
RESULTS
Demographics
A total of 33 (16 men and 17 women) subjects with highly myopic anisometropia were included in this study. The subjects’ average age was 30.15 (SD, ± 2.16) years. The SER of the MM eyes was –11.80 ± 3.39 D, which was lower than that of the contralateral eyes (–9.88 ± 3.22 D, p < 0.001). The AL of the MM eyes (28.23 ± 1.51 mm) was significantly longer than that of the contralateral eyes (27.45 ± 1.44 mm) (p < 0.001) (Table 1).
TABLE 1 | Demographic and clinical characteristics of participants with highly myopic anisometropia
[image: Table 1]Comparison of the intraretinal and choroidal layer thicknesses
The thicknesses of the nine different regions in each intraretinal and CHL are summarized in Table 2. The MM and contralateral eyes were also compared. No significant difference in the central foveal circle parameters of the GCIPL, INL, ORL, and NFL were observed (all p > 0.05). The TRL, INL, and ORL became thinner in the parafoveal circles in the MM eyes than in the contralateral eyes (all p < 0.05). The TRL, GCIPL, INL, and ORL became thinner in the perifoveal circles in the MM eyes than in the contralateral eyes (all p < 0.05), with no significant changes in the temporal quadrants of the perifoveal circles (all p > 0.05). The NFL was thicker in the MM eyes than in the contralateral eyes in the superior perifoveal quadrant (p = 0.018). The choroidal thickness in the MM eyes was thinner than that in the contralateral eyes in all areas according to the ETDRS (all p < 0.05) (Table 2).
TABLE 2 | Comparison of the regional thickness of each retinal layer and choroidal layer of more myopic and contralateral eyes.
[image: Table 2]Comparison between retinal vascular density and choriocapillaris perfusion area
There was no statistical difference in the SVD, DVD, and CCPA of the MM and contralateral eyes in all areas according to the ETDRS (all p > 0.05) (Table 3).
TABLE 3 | Comparison of the retinal vascular density and choriocapillaris perfusion area of more myopic and contralateral eyes.
[image: Table 3]Correlation between AL and macular structures
Non-parametric correlation analysis was used to explore the correlation between AL and macular structures. Spearman’s rank-order correlation coefficient was also calculated. AL was significantly correlated with the thickness of TRL, GCIPL, INL, ORL, NFL, and CHL (all p < 0.05) (Table 4).
TABLE 4 | Analysis of correlations between the regional thickness of each retinal layer, choroidal layer, and axis length
[image: Table 4]DISCUSSION
The current study compared the changes in the intraretinal thickness, choroidal thickness, retinal vascular density, and CCPA of every subregion according to the grid of the ETDRS of highly myopic anisometropia. This study provides a new perspective for exploring alterations in macular structures and vascular characteristics with different degrees of high myopia. Furthermore, the effects of age, sex, environment, and genetics on macular structures and vascular characteristics of different individuals were excluded.
During our study, the TRL layers of the MM eyes were thinner in the perifoveal and parafoveal regions than in the contralateral eyes with highly myopic anisometropia. The TRL thickness was negatively correlated with AL. Using animal models of myopia, histological and in vivo OCT studies have demonstrated retinal thinning in myopic eyes, mainly caused by decreased areal cell density (Abbott et al., 2011). Furthermore, studies of the thickness of the retina in humans have demonstrated that the retina thinned in highly myopic eyes. Salehi et al. (Salehi et al., 2022) concluded that retinal thickness in the high myopia group was thinner than that in the emmetropia group in the parafoveal and perifoveal regions. Zhao et al. (Zhao et al., 2015) compared the retinal thickness with different severities of myopia and showed that the thickness of the retina became significantly thinner as the severity of myopia increased in the parafoveal and perifoveal regions. Our study also revealed that the TRL thickness in MM eyes was thinner than that in the contralateral eyes in most regions of the parafoveal and perifoveal rings. Hence, we hypothesized that the thickness of the retina thinned with the increase in the AL with high myopia.
Our study found that the GCIPL, INL, and ORL contributed the most to the total retinal thinning with the increased AL with high myopia. The GCIPL, INL, and ORL thicknesses were negatively correlated with AL. The same conclusions have been found during animal studies of myopia; ganglion cells and the inner and outer nuclear layers of the retina have been shown to decrease with the increase in AL with myopia (Zi et al., 2020). Moreover, as the AL increased with high myopia, the retinal thickness changes varied in different regions. Our study showed that more quadrants and layers were thinned in the MM eyes than in the contralateral eyes in the perifoveal regions, followed by those in the parafoveal regions, with no change in the foveal and temporal perifoveal regions. We hypothesized that retinal thinning is more pronounced in the peripheral zone as the AL increases; however, the peripheral temporal retina is unaffected. Some studies similar to ours also concluded that as the AL increased, retinal thickness decreased outside the foveal macular region with high myopia; furthermore, the retinal thickness also decreased in the perifoveal or parafoveal region, but not in the foveal region (Ikuno and Tano, 2009; Yamashita et al., 2013; Moon et al., 2021). This is probably because the population we studied had high myopia. There are significant regional differences in retinal growth that maintain the cellular density of the posterior pole, which is significantly important for maintaining BCVA (Lee et al., 2021). Moreover, with increased AL, the eye morphology mostly exhibits a longitudinal oval shape with a predominantly dilated posterior pole. Therefore, we hypothesized that layers of the intraretinal structures were subjected to greater strain in the posterior pole (nasal side of the macula), and the temporal side is less affected (Lee et al., 2021). Animal studies have also shown that temporal retinal thickness is less affected as the eye axis grows (Abbott et al., 2011).
We found a thinner GCIPL in MM eyes in the perifoveal region. A longitudinal study examined the changes in the GCILP thickness with the development of the AL with high myopia (Lee et al., 2020) and concluded that the GCIPL thickness of the high myopia group was thinner than of the emmetropes group in all regions, and that the GCIPL thinned with age. A similar conclusion was reported by Lu et al. (Lu et al., 2021), who further discovered that the thickness of the GCIPL was thinner in all regions in the myopic group. Our findings are consistent with those of previous studies; we found that the GCIPL in MM eyes was thinner than that in contralateral eyes. However, the GCIPL was mainly thinned in the perifoveal region during our study. This difference is possibly attributed to the different populations we studied. Previous studies compared the differences in the GCIPL thickness with myopes and emmetropes; however, our study compared the differences between MM and contralateral eyes with highly myopic anisometropia. The difference in the AL of the two groups in previous studies was larger than that observed during our study. During our study, the SE of the MM and contralateral eyes was higher than that of the myopic group observed during a previous study. In contrast, we used SS-OCT during our study, and the image magnification caused by the AL was corrected. Seo et al. (Seo et al., 2017) hypothesized that as the AL elongates, a larger retinal area leads to decreased macular ganglion cell complex density, which is more pronounced in the peripheral region. This may explain why the GCIPL was thinned mainly in the perifoveal region during our study. Experimental myopia models have shown that thinning of the INL and OPL contributes most to retinal thinning with myopic severity, followed by thinning of the photoreceptor cell layer and RPE (Abbott et al., 2011). In vitro studies have also shown thinning of the INL and ORL with AL elongation (Xin et al., 2021). Kirik et al. (Kirik et al., 2021) hypothesized that INL thinning in myopic eyes is caused by atrophy attributable to decreased activation of cells in the intraretinal layers. The INL in the MM eyes was thinner than that in the contralateral eyes in our study, consistent with the results of previous studies. Ye et al. (Ye et al., 2020) concluded that thinning of the deep retinal capillary complex led to thinning of the outer retina. More importantly, structural alterations in the ORL may lead to visual impairment and early visual field defects in patients with pathological myopia (Flores-Moreno et al., 2013; Wu et al., 2020). Therefore, it is important to explore the outer retinal thickness of patients with high myopia. Our findings further validated previous studies that reported thinning of the ORL occurs in many quadrants of the parafoveal and perifoveal regions in MM eyes. Notably, the NFL layer became thicker in the NFL-6S quadrant of the perifoveal layer in MM eyes in our study. The NFL thickness was positively correlated with AL. The thickness of the NFL in the nasal perifoveal quadrant of the macula did not show significant changes; however, it tended to become thicker in the MM eyes than in the contralateral eyes. The parafoveal NFL thickness showed no change in MM eyes compared to that in contralateral eyes, according to the study by Wang et al. (Wang et al., 2021) We suspect that this could be attributed to the growth of the AL with high myopia because the eye extending toward the posterior pole and vitreous can generate both tangential and perpendicular centrifugal forces (Parolini et al., 2021), resulting in an intensive centripetal force on the innermost layer of the retina, such as the ILM and RNFL. This may explain the increased thickness of the NFL in MM eyes in our study. Additionally, a previous study showed that with AL lengthening, the distribution of the RNFL thickness changed, which is related to retinal vascular displacement (Lee and Shields, 2010). With the growth of the AL with high myopia, the optic disc is tilted, the angle of the central retinal arterial trunk is decreased, and the central vascular trunk is stretched directionally to the nasal side of the optic disc (Lee et al., 2018; Lee et al., 2021). We hypothesized that the central retinal arterial trunk dragged the NFL from the nasal side to the temporal side of the optic disc, resulting in temporal thickening of the optic disc. All these changes may pull the NFL layer toward the superonasal area; therefore, we hypothesized that the NFL above the macula and on the nasal side will become thicker.
In addition to retinal thickness, the choroid supplies the outer retina with metabolically necessary substances and oxygen, which have an important role in maintaining normal vision. Choroidal thinning was remarkable in myopia, which preceded retinal thinning, and choroidal thickness was considered a better predictor of pathological alterations in myopic eyes than retinal thickness (Vincent et al., 2013; Jin et al., 2016; El-Shazly et al., 2017; Zhang et al., 2019). We compared nine regions of choroidal thickness of the MM and contralateral eyes with highly myopic anisometropia. Corresponding with previous results, our results showed thinner CHL in the MM eyes than in the contralateral eyes in all areas according to the ETDRS. The choroidal thickness was negatively correlated with AL. We hypothesized that the effect of AL lengthening on choroidal thickness is greater than the effect of AL lengthening on retinal thickness; however, longitudinal studies are required to confirm this.
OCTA was used during our study to quantitatively evaluate SVD and DVD in the macula. No significant differences between the MM and contralateral eyes were observed. This was in agreement with the results of the study by Yang et al. (Yang et al., 2017), who concluded that the macular vascular density of young, healthy adults was not influenced by the myopic severity. A study by Mo et al. (Mo et al., 2017) concluded that there were no significant changes in the retinal flow density of the macula of highly myopic and emmetropic eyes, which was consistent with our results. We hypothesized that the macular vascular density was not affected by the AL with high myopia. In contrast, a meta-analysis by Wang et al. (Wang et al., 2021) reported that whole superficial vessel density and deep vessel density were lower in HM than in control eyes, but foveal and parafoveal superficial vessel density showed no significant changes in HM compared to control eyes. We speculate that the different segmentation algorithms of OCTA brands led to the discrepancies. Fan et al. (Fan et al., 2017) concluded that the macular deep and superficial retinal vascular densities in the highly myopic group were lower than those in the control group. However, the highly myopic group had worse BCVA than the control group during their study, suggesting that the pathological changes caused by high myopia in their study affected retinal vascular densities. Mo et al. (Mo et al., 2017) also found that the flow density in the macula with high myopia with pathological changes was lower than that with high myopia without pathological changes and emmetropia. We hypothesized that the macular vascular density would decrease with pathological myopia accompanied by visual impairment. One of the exclusion criteria included in our study was BCVA <20/25, as confirmed by the Snellen eye chart. No significant differences in SVD and DVD in the macula between the MM and contralateral eyes were observed in our study. Additionally, during our study, we found no difference in the CCPA of the MM and contralateral groups. Jiang et al. (Jiang et al., 2021) and Wang et al. (Wang et al., 2021) also concluded that there were no significant differences in all sectors of the choroidal capillary layers of the high myopia and non-high myopia groups. Furthermore, Panda-Jonas et al. (Panda-Jonas et al., 2021) found that choriocapillaris thickness and density were not correlated with the AL. Angiographic studies have revealed that the choriocapillaris in highly myopic eyes with patchy atrophy exhibited a significant loss of choriocapillaris structure (Sayanagi et al., 2017). Our study excluded patchy atrophy changes, which might explain the lack of significant changes in the CCPA of the MM and contralateral eyes. Our study confirmed that highly myopic eyes with increased degrees of myopia are characterized mainly by changes in retinal thickness and that the status of the blood supply was unaffected. CHL thickness was significantly thinner in the MM eyes than in the contralateral eyes, but the CCPA did not exhibit any changes. This can explain why extremely thin choroidal thickness in some highly myopic eyes is compatible with good visual acuity (Pang et al., 2015). It is possible that although the choroidal thickness is significantly thinner, the CCPA can remain relatively unchanged, thus allowing the outer retina to receive a relatively adequate blood supply.
Our study has some limitations. First, this was a cross-sectional study. Longitudinal observations of the retinal and choroidal characteristics and the relationship between structure and function would help clarify the pathogenesis of pathological myopia. Second, the sample size was relatively small because of the low prevalence of myopic anisometropia (Afsari et al., 2013). A larger sample size study is required to verify the changes in macular structures and vascular characteristics. Third, because of the critical role of the ORL in the visual acuity of highly myopic eyes, we lacked sufficient specificity for stratification of the outer retina. The segmentation of the outer retina should be more specific in the future. In addition, the study group was rather homogeneous; therefore, further studies should include additional comparison groups with different age, sex, and refraction groups (with homogeneity of all the other factors).
In conclusion, OCTA is effective for the noninvasive and rapid evaluation of structural and vascular changes in HM. The intraretinal thickness, except for that of the RNFL layer, was thinner in the MM eyes than in the contralateral eyes with highly myopic anisometropia. The CHL thickness in the MM eyes was thinner in all regions of the rings according to the ETDRS. There were no statistical differences in the vascular complex density and CCPA of the MM and contralateral eyes. The causal relationship between these changes and the growth of the eye axis with high myopia needs to be further corroborated by longitudinal studies.
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