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Background: Myopic choroidal neovascularization (CNV) can cause vision loss but responds well to early Anti-VEGF
treatment Optical coherence tomography (OCT) is essential for diagnosing and monitoring CNV and Wet Age-Related
Macular Degeneration (AMD). The aim of this work was to compare OCT features between myopic CNV and wet AMD
patients and to investigate the relationship between OCT features and visual acuity in both conditions.

Methods: This prospective cross sectional study non-interventional comparative study was carried out on 48 eyes from
48 patients, divided into two groups: a myopic CNV group (>18 years, —5.00 to —10.00 diopters, recent active CNV
confirmed by OCT and fundus exam) and a wet AMD group (>50 years, recent active neovascular AMD with exudative
features on OCT), with all patients having clear ocular media for adequate imaging.

Results: In the Myopic NV group, cystoid edema showed a moderate positive correlation with central choroidal thickness
(r = 0.404, P=0.050). Other retinal findings showed weak or no correlation. In contrast, the Wet AMD group displayed
weak or non-significant correlations between retinal and choroidal findings, with no significant associations, suggesting
that retinal characteristics have little influence on choroidal thickness in this group.

Conclusions: The significant choroid-retinal correlations in myopic CNV emphasize the choroid's key role, suggesting
routine choroidal thickness measurement in OCT evaluations for macular neovascularization.
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>?*T@QAB%*>@7?" permanent vision loss due to the fast progression of wet

A common and potentially dangerous consequence of
myopia is myopic choroidal neovascularization (CNV) [1].
Without therapy, the long-term visual prognosis for
myopic CNV is exceedingly dismal. Myopic CNV is best
treated with intravitreal anti-vascular endothelial growth
factor (VEGF) medication, which is also the gold standard
[2]. Multiple studies have shown that myopic CNV is best
treated and detected early on to improve visual outcomes
[3,4].

One non-invasive imaging technique that has been used to
diagnose myopic CNV and track therapy response is
optical coherence tomography (OCT) [5, 6]. The features
shown on OCT have distinguished three stages of myopic
CNV: the active, scar, and atrophic phases [5]. A
degenerative eye illness that gradually damages the
macula over time is known as age-related macular
degeneration (AMD). It is the leading cause of central
vision loss in people aged 50 and up in industrialized
nations, affecting 7-8% of the global population [7]. After
only a few months, there is a high probability of

AMD. Wet AMD in particular can be better diagnosed and
tracked with the use of OCT, a non-invasive imaging
method that produces high-resolution quantitative and
qualitative data [8].

The aim of this work was to compare OCT features
(choroidal thickness, retinal thickness) between myopic
CNV and wet AMD patients 'and to investigate the
relationship between OCT features and visual acuity in
both conditions.
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This prospective cross sectional study non-interventional
comparative study was carried out on 48 eyes from 48
patients, both sexes, the study included two distinct groups
based on specific inclusion criteria: the Myopic CNV
group includes individuals, refractive error between -5.00
and -10.00 diopters (moderate-to-high myopia), recent
clinical diagnosis of active CNV confirmed by OCT and
fundus examination, clear ocular media permitting
adequate OCT imaging and age 18 years or older. Wet
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AMD Group consists of individuals aged over 50 years,
recent clinical diagnosis of active neovascular (wet) AMD
confirmed by OCT and fundus examination, presence of
macular neovascularization (MNV) with associated
exudative features on OCT imaging, clear ocular media
permitting adequate OCT imaging.

Exclusion Criteria were age younger than 18 years,
myopia exceeding -10.00 diopters, significant media
opacity (dense cataract, vitreous hemorrhage, or corneal
opacity) precluding adequate OCT image acquisition, any
previous ocular intervention in the study eye, including
intravitreal  injections, laser photocoagulation, or
photodynamic therapy, concurrent retinal pathology other
than the index condition (diabetic retinopathy, retinal
vascular occlusion, uveitis, glaucoma, or inherited retinal
dystrophy), any systemic disease known to affect retinal
structure or thickness, such as uncontrolled diabetes
mellitus or autoimmune conditions with ocular
involvement and poor OCT image quality with signal
strength insufficient for reliable grading.

The study was done after approval from the Ethical
Committee of the Faculty of Medicine, October 6
University, Cairo, Egypt (approval code: 06U-ERC-0033).
An informed written consent was obtained from the
patients.

All patients were subjected to OCT Imaging within one
week of Clinical Diagnosis with macular thickness map
6x6 mm and radial long scans to macular area with both
vitreoretinal and retino-choroidal modes.
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All enrolled patients underwent a comprehensive
ophthalmic examination within one week of their clinical
diagnosis of CNV. The examination protocol included the
following assessments:

Best-corrected visual acuity was measured using the
Snellen chart and subsequently converted to the logarithm
of the minimum angle of resolution (logMAR) for all
statistical analyses, manifest refraction was performed in
all patients and with spherical equivalent refractive error
recorded in diopters for the myopic NV group.

Slit-lamp biomicroscopy with a 90-diopter condensing
lens was performed to assess the anterior segment and
posterior pole. Intraocular pressure was measured by
Goldmann applanation tonometry. Dilated fundus
examination was carried out by an experienced retinal
specialist to evaluate the macular region, optic disc,
vitreous, and peripheral retina. Fundus photography was
obtained to document baseline macular findings.
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Spectral-domain OCT imaging was performed for all
participants within one week of their clinical diagnosis,
using the Topcon Swept Source OCT. Imaging was
performed through a dilated pupil following instillation of
1% tropicamide mydriatic drops. Images with significant
artifacts, motion, or segmentation errors were repeated.

Two complementary scanning protocols were employed.
First, a macular volume scan was obtained using a 6 x 6
mm centered on the fovea. This provided the macular
thickness map from which Central foveal thickness (CFT)
and 1-mm parafoveal retinal thickness measurements in
the nasal and temporal sectors. Second, enhanced depth
imaging OCT (EDI-OCT) was performed using the same
device. Radial long scans centered on the fovea were
acquired in both the vitreoretinal and retino-choroidal
modes. EDI-OCT allows reliable visualization of the
choroid-scleral interface even in eyes with thin choroids,
making it particularly suitable for the myopic NV group.
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All OCT images were independently analyzed by two
experienced retinal specialists who were masked in the
clinical diagnosis. Discrepancies between graders were
resolved by consensus review with a third senior retinal
specialist. The following quantitative and qualitative
parameters were systematically recorded:
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CFT was defined as the distance in micrometers between
the internal limiting membrane (ILM) and the outer
boundary of the retinal pigment epithelium (RPE) at the
central 1-mm subfield, as calculated automatically by the
device software. Parafoveal retinal thickness was
measured at the 1-mm nasal and 1-mm temporal sectors of
the early treatment diabetic retinopathy study (ETDRS)
grid.

Central choroidal thickness (CCT) was measured
manually using the built-in caliper tool from the EDI-OCT
scans. It was defined as the perpendicular distance in
micrometers from the outer border of the RPE-Bruch's
membrane complex to the inner surface of the choroid-
scleral interface, measured at the subfoveal point on the
horizontal B-scan passing through the foveal center.

G:78373%H,'@%>" (707D, 3,029

The following structural features were assessed on each B-
scan and recorded as present or absent: cystoid macular
edema (intraretinal cystic spaces ), diffuse intraretinal
edema (generalized retinal thickening without discrete
cysts), subretinal fluid (optically clear space between the
photoreceptor layer and the RPE), epiretinal membrane (a
hyperreflective band anterior to the ILM), hyperreflective
foci (discrete hyperreflective dots within the outer retinal
layers), ellipsoid zone integrity (intact versus disrupted),
drusen (sub-RPE deposits), double RPE sign (a flat
irregular elevation of the RPE-Bruch's membrane
complex), pigment epithelial detachment (dome-shaped
elevation of the RPE), and pachyvessels (abnormally
dilated outer choroidal vessels of the Haller layer with
overlying inner choroidal attenuation, identified on EDI-
OCT). CNV was classified according to the international
consensus nomenclature proposed by Spaide et al. [9] into
three types: Type 1 MNV (neovascularization situated
beneath the RPE, formerly termed occult CNV), Type 2
MNV (neovascularization located in the subretinal space
above the RPE, formerly termed classic CNV), and Type 3
MNV (intraretinal neovascularization, formerly termed
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retinal angiomatous proliferation or RAP). Classification
was based on the anatomical position of the neovascular
complex relative to the RPE on high-resolution B-scans.
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Software developed by SPSS Inc. (PASW statistics for
Windows version 26. Chicago: SPSS Inc.) was used to
analyze the data. Numbers and percentages were used to
describe the qualitative data. After determining if the data
was normally distributed using the Kolmogorov-Smirnov
test, quantitative information was reported using the
mean+tstandard deviation. We used a significance level of
0.05 to evaluate the outcomes. When necessary, we
compared qualitative data between groups using chi-
square, Fisher exact, or Monte Carlo tests. When the data
did not follow a normal distribution, the Mann Whitney U
test was employed to compare the two groups under
investigation. In order to compare two separate groups

with data that did not follow a normal distribution, the
student t test was employed. When two continuous or
ordinal variables do not follow a normal distribution,
Spearman's rank-order correlation can be used to find the
magnitude and direction of their linear relationship.
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This flowchart clearly outlines the participant selection
process, showing 50 individuals initially assessed for
eligibility, with two excluding based on inclusion criteria.
After randomization, 48 participants were allocated into
two intervention groups (24 each for Myopic NV and Wet
AMD). Both groups had no participants lost to follow-up,
and all 24 participants from each group were analyzed
without exclusions. The diagram provides a clear overview
of the study's methodological approach and participant
progression. Figure 1

[ Enrollment ]

Assessed for eligibility (n=50)

Excluded (n=2)

+ Not meeting inclusion criteria (n=2)
> + Declined to participate (n=0 )

+ Other reasons (n=0 )

| Randomized (n= 48 ) |

Y L Allocation | 4

Allocated to intervention (n= 24 ) Myopic NV
group
+ Received allocated intervention (n= 24)

v L Follow-Up )

Allocated to intervention (n= 24) WET AMD
group
+ Received allocated intervention (n=24 )

Lost to follow-up (n=0 )

v Analysis
L

Lost to follow-up (n=0 )

J

Analysed (n=24 )
+ Excluded from analysis (n=0 )

Analysed (n=24)
+ Excluded from analysis (n=0)

J5F:-0,'K9'Flow diagram illustrating the enrollment, allocation, follow-up, and analysis phases of the study, detailing the
distribution and analysis of participants in the Myopic CNV and Wet AMD groups'

The Myopic NV and Wet AMD groups showed no
substantial differences in age and visual acuity. Wet AMD
had more cystoid oedema and pachy vessels, with
substantial differences (p = 0.029 and P = 0.004). No other

retinal or examination findings, such as diffuse intraretinal
oedema or epiretinal membrane, showed substantial
differences across the groups. Table 1
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*7L8,'K9'Demographic data, visual acuity diffuse intraretinal oedema, subretinal oedema, cystic oedema and examination
findings among studied groups'

Data expressed as median (min-max), Mean + SD and
number (%), z: Mann Whitney U test t: Student t test, Chi-
Square test, FET: Fisher exact test. *: substantial P<0. 05.
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RPE: Retinal Pigment Epithelium

The Wet AMD group exhibited significantly higher central
foveal and CCT compared to the Myopic NV group (P<

0.005). However, no substantial differences were observed
in CNV types, Imm nasal, or Imm temporal
measurements between the two groups. These results
highlight that Wet AMD was associated with greater
choroidal and foveal thickness, whereas other retinal
factors were similar across both groups. Table 2

*7L8,'09'Comparison of choroidal neovascularization, central foveal thickness findings and choroid findings among

studied groups’
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Data expressed as mean + SD or as number (%). t: Student
t test, MC; Monte Carlo test, *: substantial P<0. 05. CFT:
Central Foveal Thickness

The correlation analysis in the Myopic NV group reveals
several associations between retinal findings and CCT,
with a few significant results. Cystoid edema
demonstrated a moderate positive correlation with CCT,
suggesting that the presence of cystoid edema may
influence choroidal thickness in this group. Additionally.

However, other retinal findings such as diffuse intraretinal
edema, subretinal edema, and hyperreflective foci showed
weak or no substantial correlation with choroidal thickness
(P > 0.05). The findings for double RPE sign, pachy
vessels, and CFT also did not reach statistical significance,
further emphasizing that only cystoid edema demonstrated
meaningful relationships with CCT. This suggests that
choroidal thickness in the Myopic NV group may be
primarily influenced by cystoid edema, while other retinal
characteristics have a lesser impact. Table 3

*7L8,"'Z9'Correlation between choroid and retinal findings among studied cases in myopic NV group’
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%?MC'3-<, ; %: Eg
%J*"RXDS ; - _8,?257
KDD'=7278'RXDS ; = —8;;1;
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r: Spearman correlation coefficient, *: substantial P<0.05.
CFT: Central Foveal Thickness, CNVM: Choroidal
Neovascularization

The correlation analysis between choroidal findings and
retinal findings in the Wet AMD group reveals several
weak or non-significant associations. Specifically, none of
the retinal findings showed a significant correlation with
CCT. For example, diffuse intraretinal edema, subretinal
edema, cystoid edema, and other findings such as
hyperreflective foci, drusen, and epiretinal membranes all
had relatively low Spearman correlation coefficients,

indicating weak or no correlation with CCT (r values
ranged from -0.126 to 0.349, with p-values above 0.05).
The lack of significant correlations suggests that, in the
Wet AMD group, these retinal characteristics may not
strongly influence or be influenced by choroidal thickness.
Similarly, factors like choroidal neovascularization
(CNVM) type and CFT also exhibited weak or no
correlation with CCT, further supporting this observation.
This study highlights that while there were some
correlations, none reach statistical significance, suggesting
that other factors may be influencing choroidal changes in
Wet AMD cases. Table 4

*7L8,'PY Correlation between choroid and retinal findings among studied cases in wet AMD group
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r: Spearman correlation coefficient, *: substantial P<0. 05. CFT: Central Foveal Thickness, CNVM: Choroidal
Neovascularization.

%72,'K9'Q,3'$F,'10,873, 1'SCA'%72,2\'I5F:0,'K

R%S
J5F:-0,'K9"Wet Age-related AMD group case (A) A-74 -yrs wet age-related AMD, diffuse intraretinal edema and pachy
vessels, (B) Wet Age-related AMD, 44 yrs,’
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J5F20,'09'RA) Myopic CNV ,53 yrs, thin Choroid, (B) Myopic CNV, 57 yrs'
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Myopic CNV is a frequent and sight-threatening
complication of pathologic myopia with a poor long-term
visual prognosis when left untreated [1]. Intravitreal anti-
VEGF therapy is currently the established first-line
treatment for this condition [2], and multiple studies have
demonstrated that earlier diagnosis and prompt initiation
of treatment are associated with significantly better visual
outcomes [3].

CCT was dramatically different across the two groups,
with the myopic NV group measuring compared to the wet
AMD group, a highly substantial difference. This was the
most powerful finding of the study and reflects the
opposing choroidal pathophysiology underlying each
condition.

Our value for the myopic NV group sits within the range
consistently reported for myopic CNV in the literature.
Ahn et al. [10] measured a mean sub foveal CCT of 47.6 +
24,7 pm in 60 myopic CNV eyes, while Hsu et al. [11],
reported baseline values of approximately 50 to 80 um
depending on visual outcome subgroup, and Wang et
al.[12] confirmed progressive choroidal thinning across
the spectrum from low myopia to high myopia to myopic
CNV using image binarization techniques. All three
studies agree that CCT in myopic CNV falls well below
100 um generally, consistent with our mean of 88 um. For
the AMD group\

Within the myopic NV group, two significant correlations
were identified. CCT showed a positive correlation with
cystoid oedema, suggesting that eyes with relatively
thicker choroids within this myopic group were more
likely to develop cystoid macular changes . All other
correlations were not significant.

These findings were biologically plausible and align with
the broader concept of choroidal reserve in myopic CNV.
Hsu et al. [11] found that a thicker baseline CCT predicted
significantly better visual gain after anti-VEGF therapy in
myopic CNV and interpreted this as evidence that a more
preserved choroid represents greater capacity for retinal
recovery following neovascular activity. Eyes in which the
choroid retains more thickness may support more active
neovascularization and thus generate more visible
exudative changes including cystoid oedema, which would
explain the positive correlation we observed. The negative
relationship between CCT and temporal retinal thickness
may reflect the regional geometry of posterior staphyloma
formation in pathologic myopia, in which the most severe
choroidal thinning in the temporal macular region can be
associated with overlying retinal morphological changes
such as early schisis or fluid redistribution [2].

While no published study has reported these exact
correlations in myopic CNV, the mechanistic framework

they suggest was fully consistent with what was known
about the choroid-retina interaction in pathologic myopia.

In the wet AMD group, no significant correlations were
found between CCT and any of the OCT retinal
parameters examined, with all p values ranging from 0.094
to 0.977. This complete absence of significant choroid-
retinal correlations in AMD stands in sharp contrast to the
two significant correlations found in the myopic NV group
and reflects a fundamentally different structural
relationship between the choroid and the retina in these
two diseases. This negative finding was well supported.
Manjunath et al. [13] reported no substantial correlations
across choroidal thickness and visual acuity or treatment
history in their wet AMD cohort. The underlying reason
was pathophysiological: in AMD, neovascularization was
driven primarily by RPE dysfunction, Bruch's membrane
disruption, and complement-mediated inflammation,
processes that do not depend on the baseline choroidal
thickness as their main determinant.

The choroid in AMD was more of a passive structural
bystander than an active participant in disease severity. By
contrast, in myopic CNV the choroid was at the very
center of the pathological cascade: axial elongation
mechanically attenuates it, and the resulting ischemia and
VEGF release drive CNV formation [2].

It was therefore entirely logical that retinal morphological
changes in myopic CNV carry a choroidal signature while
those in AMD do not. The contrast between Tables 3 and 4
may be the most conceptually important finding of this
study, suggesting that CCT -carries different clinical
information in these two diseases and that its measurement
should be interpreted accordingly.

Limitations of the study included that the relatively small
sample size of 24 eyes per group limits the statistical
power of some comparisons, particularly those that
showed clinical trends without reaching formal
significance, the cross-sectional design prevents any
conclusions about causal relationships or longitudinal
changes in retinal and choroidal morphology over time.
Recruitment from a single tertiary center may introduce
referral bias and limit generalizability, standard structural
OCT was used without OCT angiography, which would
have provided richer detail about neovascular flow and
lesion boundaries. and the absence of axial length
measurements in the myopic group was also a limitation,
given its well-known relationship with choroidal thickness
in pathologic myopia.

%@7?% 1 BH>@?#9'

This study confirms that myopic CNV and wet AMD carry
distinctly different OCT structural profiles despite
producing comparable visual impairment at presentation.
Thinner choroid, lower foveal thickness, lower rates of
cystoid oedema, predominant Type II neovascularization,
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and the presence of pachyvessels in 70.8 % of cases
collectively characterize the myopic NV phenotype, while
greater choroidal thickness, higher fluid burden across all
subtypes, mixed neovascularization types, and universal
pachyvessel presence characterize wet AMD. The
significant choroid-retinal correlations found exclusively
in the myopic NV group further highlight the central
mechanistic role of the choroid in this condition. Routine
choroidal thickness measurement should be considered an
essential component of OCT evaluation in any patient
presenting MNV.
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