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Central retinal vein occlusion (CRVO) is a signifi-
cant retinal vascular disorder that leads to severe 

vision loss among adults worldwide [1]. The preva-

lence varies between 0.37 and 1.0 per 1000 individu-
als, depending on the population studied [2]. CRVO 
is known to occur due to the shared adventitial sheath 

ABSTRACT
OBJECTIVE: This study aims to evaluate the changes in posterior segment parameters that affect visual prognosis in pa-
tients with central retinal vein occlusion (CRVO).

METHODS: This retrospective study included 58 eyes of 58 CRVO patients. Best-corrected visual acuity (BCVA), intraocular 
pressure, central macular thickness (CMT), hyperreflective foci (HRF), ellipsoid zone (EZ) loss, disorganization of retinal inner 
layers (DRIL), intraretinal cystic changes, posterior vitreous detachment (PVD), and macular superficial and deep vascular 
density (VD), as well as superficial and deep foveal avascular zone (FAZ) areas, were assessed at baseline and 3 months 
follow-up after treatment. The treatments (intravitreal injections and laser) received were recorded.

RESULTS: The mean age was 63.02±9.91 years, 37 (63.8%) were female, and 39 (67.3%) were classified as having 
non-ischemic CRVO. The mean baseline BCVA was 0.64±0.85 logMAR; at 3 months, it improved to 0.39±0.65 logMAR 
(p<0.001). The mean baseline CMT was 478.9±82.6 µm, and at 3 months, it reduced to 288.56±72.39 µm (p<0.001). 
At baseline, HRF in 31% of eyes, EZ disruption in 44.8% of eyes, DRIL in 17.2% of eyes, intraretinal cysts in 55.2% of 
eyes, and PVD in 43.1% of eyes. A significant decrease in BCVA was observed in patients with EZ loss (p<0.001), while 
the presence of intraretinal cysts had significant impact on CMT (p=0.007). Furthermore, a statistically significant neg-
ative correlation was observed between foveal and superior VD in both the superficial and deep capillary plexus (SCP, 
DCP) and changes in BCVA (logMAR). In contrast, a positive correlation was found between superficial FAZ area and 
BCVA (logMAR). Additionally, a statistically significant positive correlation was noted between foveal VD in both the SCP 
and DCP and changes in CMT.

CONCLUSION: The study emphasizes the importance of structural and vascular changes in predicting functional outcomes 
and suggests the utility of optical coherence tomography (OCT) and OCT angiography in early visual prognosis and treatment 
planning.

Keywords: Central retinal vein occlusion; disorganization of retinal inner layers; ellipsoid zone; hyperreflective foci; intraretinal cystic changes; macular 

vascular density; posterior vitreous detachment
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of the artery and vein at the level of the lamina cribro-
sa, which leads to compression of the vein by the ar-
tery and subsequent intraluminal thrombosis, often 
as a result of atherosclerotic changes in the artery [3]. 
Based on the extent of ischemic involvement, CRVO 
is classified into ischemic and non-ischemic forms [4]. 
Non-ischemic CRVO is considered a milder form 
compared to ischemic CRVO, with less severe loss of 
visual acuity [4].

The most common symptom associated with 
CRVO is vision loss [5]. The primary cause of vi-
sion loss in CRVO patients is macular edema (ME), 
though other factors such as neovascularization, neo-
vascular glaucoma, and retinal ischemia can also con-
tribute [6]. In the management of ME secondary to 
CRVO, intravitreal anti-vascular endothelial growth 
factor (VEGF) injections are most commonly used. 
Additionally, intravitreal steroids (triamcinolone and 
dexamethasone) may be used, and although less com-
mon, grid laser therapy can also be applied [6, 7]. Vi-
sual prognosis in patients with CRVO-related ME is 
influenced by factors such as initial visual acuity (VA), 
ischemia, and the presence of systemic conditions like 
hypertension, diabetes mellitus (DM), and hyperlip-
idemia. However, studies have reported varying results 
regarding the relationship between central macular 
thickness (CMT) and visual prognosis [8-10]. More-
over, in CRVO patients with ME, changes in the mac-
ula, such as intraretinal cystic alterations, subretinal 
fluid, hyperreflective foci (HRF), loss of the ellipsoid 
zone (EZ), epiretinal membrane (ERM) formation, 
and posterior vitreous detachment (PVD) may also 
be observed [11-13].

Optical coherence tomography (OCT) is an imag-
ing technique that allows for the assessment of macular 
thickness and structural changes in these patients. At the 
same time, OCT angiography (OCTA) enables non-in-
vasive, practical, and rapid evaluation of the macular su-
perficial and deep vascular structures without needing 
dye. In this study, it was aimed to evaluate the impact of 
baseline macular structural and vascular changes on the 
change in VA at the 3-month follow-up in patients with 
CRVO-related ME.

MATERIALS AND METHODS

This cross-sectional study was conducted by obtaining 
data from patient records of patients with CRVO at 
the Ophthalmology Department of Kartal Dr. Lut-

fi Kirdar City Hospital between February 2018 and 
March 2024. The study adhered to the principles of 
the Helsinki Declaration, and ethical approval was 
obtained from the Kartal Dr. Lutfi Kirdar City Hos-
pital Scientific Research Ethics Committee (date: 
28.08.2024, number: 2024/010.99/7/19). Patients 
treated for ME secondary to CRVO and followed for 
at least 3 months were included in the study. CRVO 
diagnosis was confirmed through fundus examination, 
color fundus photography, fluorescein fundus angiog-
raphy (FFA), and OCT. Exclusion criteria included 
patients with pathological myopia (greater than 8 di-
opters), significant media opacities, a history of retinal 
diseases other than CRVO, ocular trauma, optic nerve 
disorders or glaucoma, uveitis, prior vitreoretinal sur-
gery or macular grid laser treatment, and poor OCT 
and OCT angiography image quality (signal strength 
index lower than 50).

Demographic characteristics, systemic disease his-
tory, the affected eye with CRVO, presence of ischemia, 
best corrected visual acuity (BCVA), intraocular pres-
sure (IOP) measured with the Goldman applanation 
tonometer, pachymetry, detailed biomicroscopic ante-
rior and posterior segment examinations, FFA, OCT, 
and OCTA images, as well as the treatment modalities 
applied for CRVO-related ME, were obtained from 
the patient records. After measuring BCVA using the 
Snellen chart, evaluations were made by converting 
to the logarithm of the minimum angle of resolution 
(logMAR). Only the eye affected by CRVO was in-
cluded in the study for patients with unilateral CRVO, 
while for patients with bilateral CRVO, one eye was 
randomly selected. All FFA images (Canon CF-1®, Ja-
pan) of CRVO patients in the study were evaluated, 
and based on the presence of ischemia (wider than 10 
disc diameters), patients were classified into ischemic 
or non-ischemic CRVO groups [5].

Highlight key points

•	 Rectal biopsy remains the gold standard for the diagnosis of 
Hirschsprung Disease.

•	 In cases where the rectal biopsy is not full-thickness, demon-
strating the absence of ganglion cells with the addition of 
Calretinin and S-100 staining methods in addition to the 
classical H&E staining method is diagnostic of Hirschsprung 
Disease.

•	 Immunohistochemical evaluation together with H&E is suffi-
cient to make the diagnosis, regardless of the patient’s age 
and biopsy amount.
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Treatment was initiated in patients when the CMT 
measured by OCT exceeded 250 μm and/or when sig-
nificant intraretinal cysts or subretinal fluid were ob-
served due to CRVO. Decisions for retreatment or con-
tinuation of therapy were based on a >50 μm increase in 
CMT since the last visit, a significant increase in intra-
retinal cysts, insufficient response to previous treatment, 
or a loss of two or more lines of VA on the ETDRS scale. 
Patients whose ME resolved after treatment and showed 
no signs of reactivation, or those who did not respond 
to treatment, were monitored for potential complica-
tions without further intravitreal therapy. Intravitreal 
bevacizumab (IVB) was used as the primary treatment. 
Patients evaluated as ischemic on FFA were treated with 
peripheral scattered laser photocoagulation.

Optical Coherence Tomography
In this study, CMT measurements were obtained using 
a Swept Source Optical Coherence Tomography (SS-
OCT) device (Topcon, Japan). A total of seven scans were 
analyzed, including the scan passing through the foveal 
center, as well as three B-scans located immediately above 
and below the fovea (Fig. 1). These scans were used to as-
sess the presence of HRF, EZ disruption, disorganization 
of the retinal inner layers (DRIL), intraretinal cysts (small, 
medium, and large in size), and PVD. Hyperreflective foci 
were described as small focal hyperreflective materials, less 
than 30 μm in size, distributed across all retinal layers in 
an OCT scan, with reflectivity similar to that of the retinal 
nerve fiber layer, and without causing shadowing in the un-
derlying layers [14]. EZ disruption was defined as the loss 

Figure 1. Optical coherence tomography images of the macula.
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of hyperreflective signal representing these layers. DRIL 
was defined as the inability to delineate the boundaries be-
tween the ganglion cell-inner plexiform layer complex, the 
inner nuclear layer, and the outer plexiform layer within 
a central 1000 µm region [15]. Only images with a signal 
strength of 7 or higher were evaluated for each participant.

Optical Coherence Tomography Angiography
OCTA images were obtained from a 6 × 6 mm² region 
centered on the macula using the DRI OCT Triton Plus 
(Topcon, Japan) (Fig. 2A, B). En-face OCTA images were 
analyzed to evaluate the superficial capillary plexus (SCP) 
and deep capillary plexus (DCP), with automated layer 

Figure 2. (A) Superficial vascular plexus, (B) Deep vascular plexus.

ILM+0.0 µm ~ IPL/INL+15.6 µm
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segmentation performed using Topcon’s IMAGEnet soft-
ware. For the SCP, vessel density (VD) was defined as the 
proportion of the area occupied by vessels located between 
2.6 µm and 15.6 µm posterior to the internal limiting mem-
brane. For the DCP, VD was measured as the percentage 
of the area occupied by vessels between 15.6 µm and 70.2 
µm below the inner plexiform layer. The device automati-
cally focused on two concentric circles, with radii of 1 mm 
and 6 mm centered on the fovea, and capillary density in 
both the superficial and deep plexuses was calculated across 
five distinct regions: foveal, superior, inferior, temporal, and 
nasal. The foveal avascular zone (FAZ) area was manually 
delineated and measured by the same researcher.

Statistical Analysis
Statistical analyses were performed using IBM SPSS Sta-
tistics 26.0 (Armonk, New York: IBM Corp., 2019). De-
scriptive statistics included percentages and frequencies 
for grouped data, as well as means, standard deviations, 
medians, maximum and minimum values, and quartiles 
(25th–75th percentiles) for continuous data. Prior to com-
parisons, the Shapiro-Wilk test indicated that the contin-
uous data did not meet the assumptions of normality. The 
Mann-Whitney U test was employed for comparisons be-
tween two independent groups, while the Kruskal-Wallis 
H test was utilized for comparisons among more than two 
independent groups. The Spearman rank correlation coef-
ficient was used to assess relationships between continuous 
variables. A significance level of p <0.05 was established.

RESULTS

A total of 58 eyes from 58 patients with CRVO were 
included in the study. The mean age of the patients was 
63.02±9.91 years, and 37 (63.8%) were female. Accord-
ing to the results of FFA, 39 patients (67.3%) were clas-
sified as having non-ischemic CRVO. The mean num-

ber of IVB injections administered for treatment was 
2.81±4.18 (range: 1–3). Laser treatment secondary to 
ischemia was applied to 17 patients. The IOP of the 
patients was within normal limits, and those with per-
sistently elevated IOP despite medical treatment were 
excluded from the study. Demographic characteristics of 
the patients are presented in Table 1.

The baseline BCVA of the CRVO patients was 
0.64±0.85 logMAR, whereas at the 3-month follow-up, 
BCVA improved to 0.39±0.65 logMAR (p<0.001). The 

Table 1.	 Demographic characteristics of patients with CRVO

Parameters (n=58) Mean±SD / %

Age (years) 63.02±9.91

Gender (female, %) 63.8

Lateralite (right, %) 53.4

Ischemic status (non-ischemic, %) 67.3

Diabetes mellitus (%) 48.3

SD: Standard deviation.

Table 2.	Baseline clinic, OCT, and OCTA parameters of 
patients with CRVO

Baseline characteristic Mean±SD/ %

BCVA (logMAR) 0.64±0.85

IOP (mmHg) 16.8±55

Corneal Pachymetry, (µm) 540.0±30.4

CMT (µm) 478.9±82.6

RNFL (µm) 102.2±20.5

SCP (%)

Foveal 21.85±7.03

Superior 37.47±6.39

Inferior 38.16±6.33

Temporal 38.24±4.79

Nasal 38.15±5.62

DCP (%)

Foveal 20.55±8.65

Superior 37.34±5.28

Inferior 37.73±6.03

Temporal 38.61±4.88

FAZ µm2

Nasal 39.55±4.87

Superficial 985.342±858.993

Deep 1865.910±332.645

The presence of HRF, (%) 31.0

The presence of EZ disruption, (%) 44.8

The presence of DRIL, (%) 17.2

The presence of Intraretinal Cyst, (%) 55.2

The presence of PVD, (%) 43.1

BCVA: Best corrected visual acuity; CMT: Central macular thickness; DRIL: 
Disorganization retinal inner layer; DCP: Deep capillary plexus; EZ: Elipsoid 
zone; FAZ: Foveal avascular zone; HRF: Hyperreflective foci; IOP: Intraocular 
presuure; PVD: Posterior vitreus detachment; RNFL: Retinal nerve fiber layer; 
SCP: Superficial capillary plexus.
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initial CMT of the patients was 478.9±82.6 µm, which 
decreased to 288.56±72.39 µm at the 3-month follow-up 
(p<0.001). Changes in BCVA and CMT at the 3-month 
follow-up after IVB treatment were statistically signifi-
cant. The VD of the SCP, and DCP, along with the su-
perficial and deep FAZ areas from the initial examina-
tion, are presented in Table 2. Analysis of the baseline 
OCT images revealed the following findings: HRF in 
18 (31%) eyes, EZ disruption in 26 (44.8%) eyes, DRIL 
in 10 (17.2%) eyes, intraretinal cysts in 32 (55.2%) eyes, 
and PVD in 25 (43.1%) eyes (Table 2). When assessing 
the impact of these baseline OCT changes on BCVA and 
CMT at the 3-month follow-up, it was found that only 
patients with EZ disruption had a statistically significant 
decrease in BCVA compared to those without (p<0.001). 
Additionally, a statistically significant increase in CMT 
was observed in patients with intraretinal cysts compared 
to those without (p=0.007) (Table 3).

The correlation between baseline SCP, and DCP VD, 
as well as superficial and deep FAZ areas, with changes in 
BCVA and CMT, was analyzed. A statistically significant 
negative correlation was observed between foveal and supe-
rior VD in both the SCP and DCP and changes in BCVA 
(logMAR). Specifically, foveal and superior SCP VD were 
negatively correlated with BCVA (logMAR) changes 
(rho=-0.354, p=0.008; rho=-0.294, p=0.028, respective-
ly), while foveal and superior DCP VD also showed signif-
icant negative correlations with BCVA (logMAR) changes 
(rho=-0.436, p=0.001; rho=-0.341, p=0.010, respective-
ly). Moreover, a significant positive correlation was found 
between foveal VD in both the SCP and DCP and chang-
es in CMT (rho=0.455, p<0.001; rho=0.411, p=0.002, 
respectively). A significant positive correlation was found 
between the superficial FAZ area and BCVA (logMAR) 
(rho=0.425, p=0.001). Additionally, a statistically signifi-
cant positive correlation was observed between foveal VD 
in the SCP and DCP and changes in CMT (rho=0.455, 
p<0.001; rho=0.411, p=0.002, respectively) (Table 4).

Table 3.	Comparison between the presence of baseline 
posterior segment characteristic and BCVA, and CMT at 3 
months in the patients with RVO

No Yes p

HRF

BCVA (logMAR) 0.34±0.45 0.39±0.47 0.705

CMT (µm) 281.47±82.10 283.00±86.00 0.726

EZ disruption

BCVA (logMAR) 0.33±0.48 0.54±0.42 0.007

CMT (µm) 285.13±86.25 278.31±79.70 0.902

DRIL

BCVA (logMAR) 0.35±0.45 0.49±0.48 0.322

CMT (µm) 278.80±77.04 296.50±108.27 0.692

Intraretinal cyst

BCVA (logMAR) 0.34±0.49 0.40±0.44 0.558

CMT (µm) 244.96±82.33 309.72±72.24 <0.001

PVD

BCVA (logMAR) 0.39±0.48 0.37±0.44 0.778

CMT (µm) 277.39±77.32 287.64±90.00 0.489

DM

BCVA (logMAR) 0.37 ±0.50 0.50±0.37 0.601

CMT (µm) 277.41±75.33 290.84±96.79 0.917

BCVA: Best corrected visual acuity; CMT: Central macular thickness; RVO: 
Retinal vein occlusion; DRIL: Disorganization retinal inner layer; DM: Diabetes 
mellitus; EZ: Elipsoid zone; HRF: Hyperreflective foci; PVD: Posterior vitreus 
detachment.

Table 4.	Correlations between baseline posterior segment 
parameters and the changes of BCVA and CMT between 1 and 
3 months in patients with RVO

BCVA (logMAR) CMT

Spearman’s 

rho

p Spearman’s 

rho

p

SCP (%)

Foveal -0.354** 0.008 0.455** <0.001

Superior -0.294* 0.028 0.029 0.830

Inferior -0.170 0.209 0.147 0.279

Temporal -0.238 0.077 0.042 0.758

Nasal -0.158 0.245 0.056 0.684

DCP (%)

Foveal -0.436** 0.001 0.411** 0.002

Superior -0.341* 0.010 0.056 0.682

Inferior -0.168 0.216 0.234 0.083

Temporal -0.206 0.127 0.131 0.334

Nasal -0.249 0.064 0.026 0.852

FAZ µm2

Superficial 0.425** 0.001 -0.080 0.557

Deep 0.190 0.160 0.159 0.243

*: P<0.05; **: P<0.01; BCVA: Best corrected visual acuity; FAZ: Foveal avas-
cular zone; CMT: Central macular thickness; RVO: Retinal vein occlusion; SCP: 
Superficial capillary plexus; DCP: Deep Capillary Plexus.
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DISCUSSION

The goal of treatment for ME due to CRVO is to achieve 
both anatomical and functional improvement in the mac-
ula, with a reduction in ME and an improvement in VA. 
However, a reduction in CMT does not always correlate 
with an increase in VA [8, 16-19]. Several ocular and ex-
traocular prognostic factors influence VA in CRVO-re-
lated ME. Ocular factors include baseline VA, disease 
duration, frequency of intravitreal treatment, presence of 
baseline intraretinal hemorrhage (especially in the fove-
al region), ischemia, changes in the a and b waves of the 
ERG, alterations in retinal sensitivity on microperimetry, 
and changes in OCT and OCTA images. Extraocular 
factors include age, sex, smoking history, systemic diseas-
es, red blood cell distribution, mean platelet volume, and 
hematocrit [8]. To the best of our knowledge, this study is 
the first to examine the impact of both OCT and OCTA 
findings at baseline on BCVA after 3 months of treat-
ment in CRVO patients. In this study, statistically signif-
icant improvements in BCVA and reductions in CMT 
were observed at the 3-month follow-up. The presence of 
EZ disruption was identified as a poor prognostic factor 
for BCVA, while intraretinal cysts were associated with 
poorer outcomes in CMT. Furthermore, a statistically 
significant negative correlation was observed between 
foveal and superior VD in both the SCP and DCP and 
changes in BCVA (logMAR). In contrast, a positive cor-
relation was found between the superficial FAZ area and 
BCVA (logMAR). Additionally, a statistically significant 
positive correlation was noted between foveal VD in both 
the SCP and DCP and changes in CMT.

In the study by Hoeh et al. [20], a moderate correla-
tion was observed between CMT and BCVA in patients 
with BRVO treated with IVB, whereas no correlation 
was found between CMT change and BCVA in CRVO 
patients. Similarly, Spaide et al. [21] did not find a sig-
nificant correlation between CMT and BCVA in CRVO 
patients treated with intravitreal ranibizumab. However, 
Qu et al. [22] reported a significant correlation between 
CMT and BCVA in CRVO patients. In our study, it was 
not observed a statistically significant difference between 
CMT and BCVA in the early stages following IVB treat-
ment for CRVO. The differences in the studies may be at-
tributed to variations in the drug and treatment regimens 
used, as well as extraocular factors. Additionally, patholo-
gies such as intraretinal cysts, serous macular detachment, 
or changes in macular and vascular structures that lead to 
an increase in CMT may influence BCVA outcomes.

In the study by Tang et al. [16], which investigat-
ed the response to intravitreal conbercept treatment 
in RVO patients with ME, they found that a baseline 
presence of HRF>20 was associated with poor BCVA. 
HRF may represent retinal pigment epithelium or leu-
kocytes triggered by retinal inflammation or intraretinal 
accumulations resulting from lipoprotein exudation due 
to damage to the blood-retina barrier [17]. Tang et al. 
[16] suggested that a high number of HRF might indi-
cate prolonged inflammation, which could lead to irre-
versible damage. In contrast, Darabus et al. [11] noted 
that HRF located primarily in the outer retina could be 
a prognostic factor for poor BCVA, while no significant 
correlation was found between HRF in the inner retinal 
layer and BCVA. They hypothesized that HRF forma-
tion in the inner retinal layer, triggered by inflammation, 
migrates to the outer retinal layers as inflammation be-
comes chronic, and therefore, HRF in the outer retina 
may reflect chronic inflammation and impact BCVA 
[11]. In our study, no significant effect of baseline HRF 
presence on BCVA after IVB treatment was found. We 
attribute this finding to the fact that HRFs in our study 
cohort were primarily located in the inner retinal layers 
and were fewer in number.

Chan et al. [18] have suggested that EZ disruption 
in RVO patients is predictive of BCVA at 1 year, with 
a 100 µm improvement in EZ disruption leading to a 
1-line increase in BCVA at 1 year. Tang et al. [16] found 
that baseline EZ disruption showed a negative correla-
tion with BCVA at baseline, 1 month, and 3 months, 
and reported a 0.03 logMAR improvement in BCVA for 
every 100 µm of improvement in EZ at 3 months. They 
attributed this to the structural changes in photorecep-
tors that lead to the loss of visibility and suggested that, 
as long as there is no permanent cell loss, anatomical re-
covery in the EZ and subsequent improvement in visual 
function could occur with the resolution of inflamma-
tion after treatment. Similarly, our study found that pa-
tients with EZ disruption had significantly lower BCVA 
at 3 months compared to those without EZ disruption. 
We attribute this finding to the critical role of the photo-
receptor layer in visual function.

Chan et al. [18] have reported that improvement in 
DRIL during the first 3 months is a predictor of 1-year 
BCVA and that a 190 µm reduction in DRIL during the 
first 3 months leads to a 1-line improvement in BCVA 
at 1 year. Babiuch et al. [19] found that patients without 
baseline DRIL showed a greater improvement in BCVA 
at 6 months and that the length of DRIL was a predictor 
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of BCVA at 12 months. However, Darabus et al. [11] 
found no correlation between DRIL and changes in 
BCVA. In our study, while patients with DRIL showed 
lower BCVA at 3 months after IVB treatment, it was not 
observed a statistically significant difference. We believe 
that the impact of DRIL on BCVA may depend more 
on the length and progression of DRIL rather than its 
mere presence.

In a study by Martinet et al. [12], which included 53 
CRVO patients, it was found that 64% of eyes exhibit-
ed ME with intraretinal cystoid changes, while 55% had 
associated serous retinal detachment. They noted that 
the absence of foveal cysts and central retinal pigment 
epithelial changes was associated with improvements in 
BCVA. In CRVO patients, especially the deep vascular 
structures are affected, leading to thickening in the out-
er retina, and the involvement of the inner retinal lay-
ers and the development of cystic changes may occur 
in proportion to the severity of the disease. Brar et al. 
[23] also reported that there was no correlation between 
cyst formation and BCVA, but that the primary cause 
of changes in retinal thickness and disorganization was 
diffuse thickening. In a study on diabetic ME by Arf et 
al. [24], cystoid changes with a horizontal diameter of 
over 600 microns were referred to as cystoid degenera-
tion, and they stated that this condition differed from 
cystoid ME and represented a poor prognostic factor for 
BCVA. In our study, patients with intraretinal cystoid 
changes had a statistically significant increase in CMT, 
but no significant change in BCVA. We suggest that one 
important factor may be the size of the cystoid changes, 
as the horizontal diameter of the cystic changes in our 
study was below 600 microns, which may explain why 
BCVA was not affected.

Waldstein et al. [25] observed that in CRVO pa-
tients, the group with complete PVD had higher baseline 
BCVA, while the changes in CMT varied according to 
the type of RVO. In CRVO patients without PVD, they 
found a more rapid reduction in CMT with the same 
treatment dose. Similarly, Darabus et al. [11], while re-
porting results similar to Waldstein et al. [25] for BCVA, 
found no statistically significant difference in baseline and 
final CMT in CRVO patients, whether with or without 
PVD. In our study, it was not observed a statistically sig-
nificant difference in BCVA and CMT between the PVD 
and non-PVD groups. However, it would be beneficial to 
monitor patients without PVD for the development of 
vitreoretinal interface pathologies during long-term fol-
low-up, to assess their potential impact on BCVA.

Winegarner et al. [26] found that in CRVO-related 
ME cases treated with intravitreal aflibercept, improve-
ments in BCVA were associated with better SCP and 
DCP perfusion. Additionally, they observed a negative 
correlation between SCP and DCP perfusion and ME. 
Specifically, it was believed that vascular density in the 
DCP had a significant impact on BCVA [13]. While the 
SCP is directly connected to retinal arterioles, the DCP 
is linked to venous collaterals [27]. Therefore, the hemo-
dynamic changes associated with RVO primarily affect 
the DCP. In our study, it was observed a statistically sig-
nificant negative correlation between foveal and superior 
VD in both the SCP and DCP and BCVA (logMAR) 
changes and a positive correlation between superficial 
FAZ area and BCVA (logMAR). We hypothesized that 
the reduction in vascular structures, due to ischemia, af-
fects synaptic transmission in retinal layers, leading to a 
negative impact on BCVA. Moreover, a statistically sig-
nificant positive correlation between foveal VD in the 
SCP and DCP and CMT changes was found, and this 
suggests that, particularly in patients with more intense 
ischemia in the foveal region, atrophic changes may de-
velop more prominently than macular edema.

This study has several limitations. These include its 
retrospective design, the relatively small sample size, and 
the short follow-up duration. However, the study aimed 
to observe the short-term effects of IVB treatment on 
macular anatomical and vascular structures in CRVO-re-
lated ME and their impact on BCVA. Additionally, the 
lack of quantitative measurements of structural chang-
es and the failure to assess long-term outcomes of both 
structural and vascular parameters of the macula before 
and after treatment are other limitations of this study.

Conclusion
The success of treatment for ME due to CRVO should 
not only be assessed by anatomical but also functional 
outcomes. CMT alone may not be a reliable predictor 
of changes in BCVA. Monitoring these patients with 
repeatable, fast, and non-invasive imaging techniques 
such as OCT and OCTA allows for a comprehen-
sive evaluation of the macula, considering not only its 
thickness but also its structural and vascular aspects. 
This approach may help in understanding the early 
visual prognosis in CRVO patients, thereby facilitat-
ing the development of treatment protocols aimed at 
achieving both anatomical and functional improve-
ments in the macula.
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