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ABSTRACT

Purpose: To investigate the ganglion cell–inner plexiform layer (GCIPL), ganglion cell complex (GCC), and choroidal thickness 
change by swept-source optical coherence tomography (OCT) in fellow eyes of cases with unilateral branch retinal vein occlusion 
(BRVO).

Materials and Methods: This retrospective and observational study was performed on 32 patients who had been newly diagnosed 
with unilateral BRVO. Measurements were obtained using the swept-source OCT Triton device (Topcon Corp., Tokyo, Japan). The 
thicknesses of the peripapillary retinal nerve fiber layer, GCIPL, GCC, and choroidal thickness changes in the patients’ fellow eyes were 
compared with the values of the age- and sex-matched healthy control group.

Results: The means of the GCIPL central, GCC central, GCC superior, and GCC temporal values of the fellow eyes of the BRVO 
cases were significantly higher than those of the control group (p = 0.037, p = 0.004, p = 0.021, and p = 0.038, respectively). In all 
the sector analyses of choroidal thickness, statistically lower results were observed in the fellow eyes of the BRVO patients compared 
to the control group (p < 0.05). Mean central macular thickness increased from the time of diagnosis to the first- and sixth-month 
measurements, and the sixth-month value was significantly higher than the initial one (p = 0.013).

Conclusion: The fellow eyes of unilateral BRVO patients showed inner retinal structural differences compared to the eyes of healthy 
subjects. Subclinical retinal changes and changes in choroidal thickness may develop in the fellow eyes of BRVO cases during follow-
up.
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The relatively high prevalence of this disease calls for the 
reduction of risk factors and the protection of the fellow 
eye.

Superficial and deep retinal hemorrhages, retinal edema, 
venous dilatation, venous sheathing, optic disc hyperemia, 
and optic disc edema are among the retinal findings of 
RVO.1 The condition is divided into the subtypes of branch 
retinal vein occlusion (BRVO) and central retinal vein 

Introduction

Retinal vein occlusion (RVO) is a common disease 

of retinal vascular abnormalities that can cause visual 

impairment.1 It is a retinal vascular disorder characterized 

by retinal venous system obstruction associated with 

hypertension, coagulation abnormalities, diabetes mellitus, 

hyperlipidemia, and smoking.2  The prevalence of RVO has 

been previously reported to be between 0.3% and 1.6%.3 
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occlusion (CRVO).4 These two subtypes can be classified 
into nonischemic and ischemic depending on the amount 
of retinal capillary perfusion. Clinical symptoms and 
prognosis depend on the subtype of RVO and the presence 
of neovascularization, which may develop due to ischemia.5 

Optical coherence tomography (OCT) is a noninvasive 
test that uses interferometry to provide high-resolution 
images for macula and retinal nerve fiber layer (RNFL) 
analysis.6 These images are useful in the assessment of 
retinal morphology. In addition to choroidal thickness, 
ganglion cell–inner plexiform layer (GCIPL) and ganglion 
cell complex (GCC) can be measured objectively by swept-
source OCT (SS-OCT). Various studies have been conducted 
on the inner retinal layer thicknesses and topographic 
distribution of RVO cases.7–10 However, limited study has 
been published examining retinal morphological changes 
in the fellow eyes of BRVO patients who have been newly 
diagnosed and started treatment.11 In the present study, we 
aimed to evaluate the macular GCIPL, GCC, peripapillary 
RNFL (pRNFL), and choroidal thickness profiles of the 
fellow eyes of unilateral BRVO cases and the eyes of 
healthy controls using SS-OCT. 

Materials and Methods

Subjects and clinical data

This retrospective case–control study was conducted 
on patients newly diagnosed with unilateral BRVO after 
detailed examination at the Department of Ophthalmology, 
Faculty of Medicine, S***** University, from June 2018 
to June 2021. The study examined the fellow eye not 
affected by RVO. In total, 32 patients were included in the 
research. The protocol used conformed to the guidelines 
of the Declaration of Helsinki and was authorized by 
S***** University’s Institutional Review Board and Ethics 
Committee (protocol no. 2021/375). All the participants 
gave written informed consent.

The diagnosis of BRVO was made by an experienced retina 
specialist (B. B.) based on an ophthalmoscopic examination 
of the fundus, which demonstrated typical findings, 
including retinal hemorrhage, retinal edema, venous 
dilation, venous sheathing, optic disc hyperemia, and optic 
disc edema. These conditions were objectively confirmed 
by fundus fluorescein angiography. Patients with unilateral 
BRVO were enrolled in the study. OCT measurements 

were taken at the time of diagnosis and at the first-month 
and sixth-month follow-ups; these measurements were 
compared to those of a control group. Our standard 
treatment protocol for BRVO was to administer 3 doses of 
intravitreal bevacizumab to patients monthly. Subsequently, 
intravitreal agent changes were made depending on the 
response and retinal inflammation or ischemic status. In 
addition, autorefractometer output (Tonoref III, Nidec Co. 
Ltd., Aichi, Japan), intraocular pressure (IOP) (mmHg) 
determined by Goldmann applanation tonometry, and best 
corrected visual acuity assessed using the standard Snellen 
eye chart were investigated; demographic data, medical 
history, and ocular history were obtained from the records 
of Selcuk University’s Faculty of Medicine. We included 
patients in whom symptom onset occurred within 72 hours, 
as the onset of BRVO could not be precisely determined.

The exclusion criteria were major systemic diseases (e.g., 
renal abnormalities, liver dysfunction, chronic infections, 
blood dyscrasias, collagen disease, neoplastic disease), 
history of surgical interventions within the past three 
months, and postmenopausal hormone replacement, in 
addition to any sign of ocular disease (e.g., ocular trauma, 
uveitis, and retinal conditions other than BRVO).

Based on the inclusion and exclusion criteria, 32 patients 
diagnosed with unilateral BRVO were enlisted. The control 
group consisted of 36 age- and sex-matched healthy 
individuals who applied with complaints of presbyopia. 
After full ophthalmological examinations, only the right 
eye measurements of the individuals in the control group 
were used in the study. The OCT measurements of the 
fellow eyes of the patients with unilateral BRVO and the 
healthy controls were compared.

The OCT technique

We obtained OCT images with the swept-source deep-range 
imaging OCT Triton device (Topcon Corp., Tokyo, Japan) 
after pharmacological dilatation with 1% tropicamide for 
each subject, repeated three times. All the parameters were 
measured by an experienced operator (F. D. B.) using OCT, 
which operates 100,000 A-scans per second with an axial 
resolution of 8 μm and a lateral resolution of 20 μm in the 
tissue for a wide-angle scan. The image is captured with a 
circular scan of 6 mm in diameter centered on the fovea. 
Swept-source OCT image acquisitions were performed at 
the same time of the day (i.e., between 9:00 and 10:00 a.m.) 
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to reduce the impact of diurnal variation. Swept-source OCT 
demonstrates high intra-device repeatability and typically 
excellent inter-device agreement for retinal layers analysis.12 
The scans were measured again if poor alignment, low signal 
strength (signal strength index <60), blinks (black lines 
across the image), or motion artifacts were observed.

GCIPL thickness was defined as the distance from the 
interface between the nerve fiber layer and ganglion cell 
layer to the interface between the inner plexiform layer 
and inner nuclear layer. GCC was defined as the distance 
between the internal limiting membrane and the interface 
between the inner plexiform layer and inner nuclear layer, 
calculated as the sum of RNFL and GCIPL. All the images 
were inspected, and if automatic segmentation errors or 
foveal centration errors occurred, manual segmentation or 
determination of the foveal center was performed based 
on anatomic features. Retinal thickness map analysis 
describes the numeric averages of the different layers for 
each of the nine areas as defined by the Early Treatment 
Diabetic Retinopathy Study circle. This includes three rings 
of 1-mm (inner), 3-mm (intermediate), and 6-mm (outer) 
diameter centered on the fovea. The measurements were 
obtained from the intermediate ring, which was divided 
into four zones (superior, nasal, inferior, and temporal) and 
calculated automatically. Furthermore, subfoveal choroidal 
thickness and central macular thickness measurements 
were obtained for all the subjects. The thicknesses of the 
pRNFL was determined using the optic disc cube mode, 
and it was analyzed as the average value and four sectoral 
(superior, nasal, inferior, and temporal) values.

Statistics

SPSS Statistics (v. 26.0; IBM, Chicago, IL, USA) was 
used for statistical analysis. The means and standard 
deviations of the quantitative OCT variables were 
measured. The normality of each variable was evaluated 
using the Kolmogorov–Smirnov test. Categorical data 
were compared among groups using Pearson’s chi-square 
test. Independent samples tests were used for variables 
with normal distribution, while the Mann–Whitney U test 
was employed for variables with abnormal distribution 
to compare the means among groups. The statistical 
difference among dependent groups was first assessed 
with the Friedman test. When examining the difference 
between two dependent groups, the t test was used for data 
obtained from a normal distribution, while the Wilcoxon 
signed ranks test was employed for data not obtained from 

a normal distribution. We applied an adjusted p value with 
the Bonferroni correction to prevent type 1 error in the 
comparison of dependent groups. The odds ratios (OR) with 
95% confidence intervals were examined by regression 
analysis. Receiver operating characteristic (ROC) curve 
analysis and area under the curve analysis were performed 
to investigate the predictive ability of different parameters 
in the visual outcomes. The cut-off value was obtained 
from the ROC curve, and sensitivity and specificity were 
determined for the OCT parameters. A p value below 0.05 
was deemed statistically significant.

Results

The patient group consisted of 32 subjects; 53.1% (n 
= 17) were male, and 46.9% (n = 15) were female. The 
healthy control group comprised 36 individuals; 52.8% (n 
= 19) were male, and 47.2% (n = 17) were female, with a 
mean age of 59.97 ± 14.96 years. Of the patients, 59.4% 
were diagnosed with BRVO in their right eyes and 40.6% 
in their left eyes. In the patient group, the prevalence of 
hypertension was 43%, and the prevalence of diabetes 
mellitus was 21%. No statistical difference was observed 
between the patient group and the control group based 
on demographic characteristics (Table 1). The frequency 
of hypertension in the patient group differed according to 
gender and was significantly higher in women (Fisher’s 
exact test = 0.031).

The statistical difference between the OCT parameters 
of the patient and the control group at the time of BRVO 
diagnosis is presented in Table 2. Average IOP showed no 
statistical difference between the control group and the 
fellow eyes of the BRVO patients (p > 0.05). The means ​​
of the fellow eye GCIPL central, GCC central, GCC 
superior, and GCC temporal values ​​ of the BRVO cases 
were found to be statistically significantly higher than 
those of the control group (p < 0.05). The measurements 
of GCIPL superior and all the sectors of the choroidal 
thickness were significantly lower than those of the control 
group (p < 0.05). The central macular thickness (CMT) and 
pRNFL values showed no statistical difference. When the 
differences in measurement taken at the time of diagnosis 
were examined based on gender, the GCIPL central value 
was found to be statistically significantly higher in men 
(p = 0.039), while the average pRNFL was observed to 
be statistically significantly higher in women (p = 0.007). 
No statistical difference was found in other parameters 
according to gender.
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Table 1: Demographic data of study subjects.

RVO group Control Group      P-value

Mean age ± SD (years) 65.71 ± 11.53 59.97 ± 14.96 0.084 t

Male/female ratio 17 / 15 19 / 17 0.977 X²

Hypertension (n) 14 10 0.805 X²

Diabetes mellitus (n) 7 7 0.169 X²
tIndependent sample t test / X²Chi-squared test. SD: standart deviation
RVO Retinal vein occlusion 

Table 2: OCT parameters of study participants

Variables
The fellow eyes of the RVO 

cases (1) Control Group (2) (1) vs (2)

Mean ± Sd Median Mean ± Sd Median P

GCIPL-central (µm) 57.96 ± 13 55.5 52.05 ± 10.09 51.5 0.037 m

GCIPL-superior (µm) 86.68 ± 10.5 87 94.41 ± 7.55 92.5 0.035 t

GCIPL-nasal (µm) 89.18 ± 8.94 89.5 92.44 ± 8.99 94 0.14 t

GCIPL-inferior (µm) 83.09 ± 12.65 83 86.61 ± 13.79 89 0.279 t

GCIPL-temporal (µm) 80.31 ± 11.66 82 85.08 ± 7.92 85 0.051 t

GCC-central (µm) 80.34 ± 48.76 166 60.86 ± 12.87 59.5 0.004 m

GCC-superior (µm) 125.71 ± 40.87 119 124.33 ± 10.24 125.5 0.021 m

GCC-nasal (µm) 123.71 ± 25.64 121 121.63 ± 7.25 122.5 0.472 m

GCC-inferior (µm) 120.56 ± 37.58 111.5 117.83 ± 13.83 119 0.248 m

GCC-temporal (µm) 110.09 ± 32.89 103.5 109.36 ± 7.17 109 0.038 m

Choroidal thickness-central (µm) 217.46 ± 64.85 218.5 286.08 ± 67.21 275 0.0001 t

Choroidal thickness-superior (µm) 208.81 ± 61.38 210 297.83 ± 71.98 295 0.0001 t

Choroidal thickness-nasal (µm) 210.81 ± 67.78 222 263.77 ± 72.11 260 0.003 t

Choroidal thickness-inferior (µm) 214.59 ± 71.18 202.5 284.86 ± 69.96 271 0.0001 t

Choroidal thickness-temporal (µm) 215.96 ± 55.51 212.5 282.75 ± 58.89 280.5 0.0001 t

Central macular thickness (µm) 247.96 ± 28.98 244.5 242 ± 21.94 240.5 0.339 t

pRNFL-average (µm) 107.46 ± 19.61 107.5 108.83 ± 9.33 109 0.279 m

pRNFL-superior (µm) 131.12 ± 16.78 123 133.47 ± 13.03 131 0.519 t

pRNFL-nasal (µm) 77.18 ± 16.23 74 84.61 ± 19.98 83 0.1 t

pRNFL-inferior (µm) 133.31 ± 19.48 136.5 137.33 ± 20.26 141.5 0.409 t

pRNFL-temporal (µm) 75.68 ± 17.88 72.5 79.94 ± 13.93 78.5 0.078 m
mMann-Whitney u test / tIndependent sample t test. Sd: standard deviation.
The p value in bold is statistically significant (p <0.05).
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The dependent group analysis of the fellow eyes of the patients 
diagnosed with BRVO at the time of admission (month 0), 
month 1, and month 6 is presented in Table 3. The GCIPL 
central and temporal values were significantly higher at the 
sixth-month follow-up compared to month 0 and month 1 (p 
< 0.05). The mean CMT increased from the time of diagnosis 
to months 1 and 6, and the sixth-month value was statistically 
significantly higher than the initial value (p = 0.013).

In the hypertension-adjusted logistic regression analysis, 
GCIPL-central (p = 0.037; OR:0.951), GCIPL-superior (p 
= 0.049; OR: 1.065), GCC-central (p = 0.012; OR: 0.955) 
and all the sectors of the choroidal thickness (p < 0.05 for 
each) were significantly associated with BRVO. In this 
model, GCC-superior (p = 0.973) and GCC-temporal (p 
= 0.988) did not show any significance when adjusted for 

hypertension. In the diabetes-adjusted logistic regression 
analysis, GCIPL-central (p = 0.049; OR:0.954), GCIPL-
superior (p = 0.047; OR: 1.064), GCC-central (p = 0.014; 
OR: 0.955) and all the sectors of the choroidal thickness 
(p < 0.05 for each) were significantly associated with 
BRVO. In this model, GCC-superior (p = 0.872) and GCC-
temporal (p = 0.933) did not show any significance when 
adjusted for diabetes.

ROC curve analysis was performed to analyze the specificity 
and sensitivity of the OCT parameters in distinguishing 
the fellow eyes of the BRVO patients from the healthy 
controls; the cut-off value was also determined (Table 4). 
The measurements of all the sectors of choroidal thickness 
showed significant p values (p < 0.05).

Table 3: Changes in OCT parameters of the study group

Variables
0.month (a) 1.month (b)  6.month (c) (a) vs (b) (b) vs (c) (a) vs (c)
Mean ± Sd Mean ± Sd Mean ± Sd P P P

GCIPL-central (µm) 57.96 ± 13 56.56 ± 13.65 85.65 ± 11.2 0.552 0.0001 0.0001
GCIPL-superior (µm) 86.68 ± 10.5 86.46 ± 9.49 84.78 ± 11.20 0.892 0.361 0.32
GCIPL-nasal (µm) 89.18 ± 8.94 89.71 ± 10.94 84.78 ± 10.25 0.767 0.023 0.027
GCIPL-inferior (µm) 83.09 ± 12.65 86.06 ± 10.27 81.78 ± 9.30 0.177 0.013 0.594
GCIPL-temporal (µm) 80.31 ± 11.66 81.50 ± 8.60 91.03 ± 7.74 0.418 0.0001 0.0001
GCC-central (µm) 80.34 ± 48.76 67.18 ± 18.24 72.78 ± 21.42 0.175 0.181 0.722
GCC-superior (µm) 125.71 ± 40.87 114.90 ± 19.61 116.87 ± 14.47 0.657 0.321 0.991
GCC-nasal (µm) 123.71 ± 25.64 119.81 ± 17.68 120.93 ± 9.25 0.516 0.083 0.346
GCC-inferior (µm) 120.56 ± 37.58 114.25 ± 14.05 116.00 ± 18.34 0.517 0.626 0.53
GCC-temporal (µm) 110.09 ± 32.89 103.84 ± 10.61 108.06 ± 14.18 0.359 0.177 0.317

Choroidal thickness-central (µm) 217.46 ± 64.85 220.96 ± 67.31 217.34 ± 72.40 0.506 0.405 0.978
Choroidal thickness-superior (µm) 208.81 ± 61.38 224.43 ± 76.83 213.50 ± 69.01 0.026 0.036 0.384
Choroidal thickness-nasal (µm) 210.81 ± 67.78 218.40 ± 72.46 204.03 ± 70.33 0.241 0.043 0.202
Choroidal thickness-inferior (µm) 214.59 ± 71.18 213.37 ± 68.03 213.62 ± 74.27 0.859 0.935 0.89
Choroidal thickness-temporal (µm) 215.96 ± 55.51 216.50 ± 63.40 210.03 ± 62.50 0.906 0.122 0.199
Central macular thickness (µm) 247.96 ± 28.98 253.03 ± 25.81 263.03 ± 36.20 0.465 0.11 0.013

pRNFL-average (µm) 107.46 ± 19.61 102.96 ± 9.04 104.15 ± 9.67 0.126 0.056 0.535
pRNFL-superior (µm) 131.12 ± 16.78 131.09 ± 15.46 129.87 ± 15.68 0.985 0.391 0.367
pRNFL-nasal (µm) 77.18 ± 16.23 79.28 ± 12.29 78.21 ± 13.52 0.363 0.305 0.557
pRNFL-inferior (µm) 133.31 ± 19.48 131.21 ± 19.65 136.59 ± 19.71 0.477 0.069 0.065
pRNFL-temporal (µm) 75.68 ± 17.88 71.65 ± 8.36 72.09 ± 8.37 0.037 0.404 0.093

Variables were first examined with the Friedman test.
Statistical difference for parameters that showed significant distribution between dependent groups was analyzed with paired-samples 
t-test.
Statistical difference for parameters that did not show significant distribution between dependent groups was analyzed with Wilcoxon 
Signed Rank Test.
P value < 0.016 in bold was considered statistically significant with Bonferroni correction.
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Conclusion

RVO is the most common retinal vasculopathy after 
diabetic retinopathy, and it occurs due to the disruption 
of retinal venous circulation.13 The risk factors of 
cardiovascular diseases are highly associated with RVO.14 
Patients diagnosed with RVO need to be examined for 
cardiovascular health because their fellow eyes may also be 
affected by this condition. In the literature, the probability 
of developing RVO in the fellow eye of a patient presenting 
with unilateral RVO is reported to be 5% for CRVO and 
10% for BRVO.15 Structural and electrophysiological 
changes have also been found in the unaffected fellow eyes 
of RVO cases.8,16,17 This study aimed to determine whether 

there were any changes in the OCT parameters of the 
fellow eyes of newly diagnosed unilateral BRVO patients 
and obtain information for the early detection of possible 
retinal pathologies.

OCT examination is now widely used to detect macular 
morphological changes and quantify macular thickness 
in various retinal diseases.18 Typical macular findings in 
RVO cases are the presence of intraretinal cystoid spaces, 
which are responsible for increased macular thickness. 
Vitreous macular adherence, epiretinal membranes, 
lamellar macular holes, intraretinal exudates, and retinal 
hemorrhages are common retinal phenomena that can 

Table 4: The results of cut-off values for OCT parameters differentiating the fellow eyes of RVO acquired by ROC analysis

Variables AUC (%95 CI) Cut-off value p value Sensitivity 
(%)

Specificity  
(%)

GCIPL-central (µm) 0.647 (0.516-0.779) 53.5 0.037 62 36

GCIPL-superior (µm) 0.343 (0.210-0.477) 92.5 0.027 34 50

GCIPL-nasal (µm) 0.365 (0.230-0.500) 90.5 0.056 43 63

GCIPL-inferior (µm) 0.387 (0.250-0.523) 87 0.109 40 58

GCIPL-temporal (µm) 0.384 (0.247-0.520) 86.5 0.1 34 44

GCC-central (µm) 0.706 (0.581-0.830) 62.5 0.004 68 30

GCC-superior (µm) 0.337 (0.203-0.471) 124.5 0.021 31 55

GCC-nasal (µm) 0.449 (0.311-0.588) 120.5 0.472 53 52

GCC-inferior (µm) 0.418 (0.274-0.563) 117.5 0.248 43 52

GCC-temporal (µm) 0.354 (0.216-0.491) 112.5 0.038 34 33

Choroidal thickness-central (µm) 0.230 (0.117-0.342) 246.5 0.0001 31 66

Choroidal thickness-superior (µm) 0.175 (0.077-0.274) 242.5 0.0001 31 69

Choroidal thickness-nasal (µm) 0.299 (0.174-0.425) 231 0.005 31 69

Choroidal thickness-inferior (µm) 0.233 (0.117-0.349) 245.5 0.0001 25 75

Choroidal thickness-temporal 
(µm) 0.202 (0.095-0.310) 247.5 0.0001 31 75

Central macular thickness (µm) 0.594 (0.457-0.731) 241.5 0.185 65 44

pRNFL-average (µm) 0.424 (0.284-0.563) 108.5 0.28 43 58

pRNFL-superior (µm) 0.175 (0.077-0.274) 132 0.863 53 44

pRNFL-nasal (µm) 0.299 (0.174-0.425) 77.5 0.055 43 61

pRNFL-inferior (µm) 0.233 (0.117-0.349) 140.5 0.193 34 58

pRNFL-temporal (µm) 0.202 (0.095-0.310) 75.5 0.078 40 55

The p value in bold is statistically significant (p<0.05).
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be examined with OCT devices.19,20 An SS-OCT device 
produces high-resolution images of the macula and provides 
diagnostic and therapeutic data. In the literature, there are 
studies examining fellow eye OCT changes. In the study 
conducted by Maltsev et al.,17 the presence of paracentral 
acute middle maculopathy in the fellow eyes of RVO cases 
was reported more commonly than healthy individuals. 
This condition, which consists of changes in the inner 
nuclear layer and outer plexiform layers of the retina, was 
found to be related to RVO. In another study, pRNFL was 
assessed via OCT examination in 79 unilateral RVO cases, 
and a decrease in pRNFL thickness in the fellow eyes of 
such cases was reported compared to the control group.8 
In the study conducted by Shin et al.,9 on the unaffected 
fellow eyes of 83 RVO patients, significant thinning was 
found in the mean pRNFL and GCIPL thickness compared 
to the healthy control group. Thus, it can be inferred that 
there may be subclinical retinal changes in the other eyes 
of RVO cases.

Several studies have shown that diabetic patients 
experience thinning of the retinal macular thickness before 
the onset of diabetic retinopathy, especially in the layers 
that form the GCC complex.21–23 In hypertensive patients 
without retinopathy, thinning of GC-IPL and pRNFL has 
been well known compared to controls.24,25 In regression 
analyses, adjusted for hypertension and diabetes, we found 
that GCC-superior and GCC-temporal values ​​did not 
yield significant results in fellow eyes of BRVO compared 
to the control group. However, we observed that GCIPL 
and GCC central values, as well as choroid thickness 
measurement, were still significantly different. The inner 
layers of the retina are very sensitive to hypoxia, especially 
the ganglion cell layer. One study showed that even in 
cases of mild hypoxia, no changes were observed in the a 
wave during a retinal electroretinogram test examination, 
while changes in the b wave were reported.26 Animal model 
experiments have shown that in cases of retinal ischemia, 
the outer layers of the retina are affected after the inner 
layers.27 Possible microvascular changes and hypoxia due 
to RVO may cause harmful effects on the inner layers of the 
retina. In our study, significant decreases were observed in 
the GCIPL and GCC superior sectors of the other eyes of 
BRVO cases compared to the healthy controls. Similarly, 
in a study that used OCT, it was reported that there was 
thinning in the inner retinal layers in the fellow eyes of 

unilateral RVO cases compared to the control group.28 In 
the present study, at the time of admission, the GCIPL 
central and GCC central values ​​ of the fellow eyes of the 
BRVO cases were found to be higher than those of the 
control group. While there was a decrease in the GCIPL 
and GCC superior sector means, the increase in the central 
sector was thought to be due to the presence of numerous 
ganglion cells in the foveal region and tissue edema, which 
was potentially due to early ischemic damage. Intracellular 
edema and ganglion cell damage can begin with the release 
of inflammatory cytokines, such as vascular endothelial 
growth factor, nitric oxide, glutamate, and free oxygen 
radicals, which can cause cell membrane harm.29 In the 
study by Shin et al.,9 the average GCIPL thickness of the 
fellow eye in RVO cases was reported to be significantly 
lower compared to the control group. In their study, the 
prevalence of hypertension was 49.4%, which was similar 
to that in our study. However, the prevalence of diabetes 
was 10.8%, which was less frequent compared to our study 
population. In another study, it was reported that subjects 
with diabetes and uncontrolled hypertension presented 
a significantly increased average GCC thickness in the 
fellow eyes.30 It was thought that uncontrolled hypertension 
and diabetic dysregulation might not yield consistent 
results with literature in fellow eye measurements of 
RVO patients. Additionally, microvascular abnormalities 
under hyperglycemia can lead to increased vascular 
permeability and capillary dilation, causing intracellular 
and extracellular edema in the vascular pathophysiology of 
the GCL alterations.31,32 

Choroidal thickness is considered a biomarker for the 
severity and prognosis of RVO disease at the time of 
diagnosis.33,34 In the literature, a significant increase in 
macular choroidal thickness has been reported in the 
affected eyes of RVO patients compared to their fellow 
eyes.35–37 Tang et al.38 found that the choroidal thickness of 
eyes with RVO was significantly higher than that of the 
fellow eyes. However, another study showed no significant 
difference in choroidal thickness between the affected and 
fellow eyes of RVO patients.39 In the current study, the 
mean choroidal thickness of the fellow eyes of BRVO 
patients at presentation was found to be significantly 
thinner compared to that of the control group. On the 
other hand, Chen et al. reported no significant difference 
in overall choroidal thickness between BRVO eyes, fellow 
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eyes, and control eyes.11 However, their studies showed 
that choriocapillaris density in non-affected fellow eyes 
was significantly reduced compared to healthy control eyes 
using SS-OCT angiography  device. Although the exact 
underlying mechanism could not clarify, they thought that 
the choroidal changes were influenced by various systemic 
factors and the blood flow autoregulation of the affected eye. 
Similarly, we hypothesized that BRVO-affected secondary 
blood flow regulation and systemic vascular flow alteration 
resulted in choroidal thickness change of the fellow eye. 
Furthermore, in the ROC analysis, the specificity rates 
were higher for the choroidal thickness parameters. 

In the treatment of diabetic macular edema, a reduction in 
macular thickness in the non-injected eye has been reported 
with unilateral intravitreal bevacizumab injection due to 
possible systemic absorption.40 No studies evaluating the 
effect of bevacizumab on the untreated eye in RVO cases 
have been found in the literature. In our 1-month follow-
up, patients who received the first dose of intravitreal 
bevacizumab according to the determined treatment 
protocol showed no change in fellow eye’s OCT parameters 
compared to baseline. However, we cannot generalize the 
changes in OCT parameters compared to baseline due 
to possible effects of different treatment protocols in our 
6-month follow-ups. It can be inferred that there was not 
the first dose of intravitreal bevacizumab treatment-related 
OCT change in the fellow eye. In standardized treatment 
regimens across different groups, further studies are needed 
to investigate how long-term intravitreal treatments alter 
retinal layers in the fellow eye.

The main limitations of the present study are the small 
number of subjects and the short follow-up period. Diabetes 
laboratory results or systolic/diastolic blood pressure 
measurements could not be included because of retrospective 
design. It was thought that the OCT measurements 
might be affected in patients with uncontrolled diabetes 
or hypertension. Comprehensive prospective studies 
involving long-term follow-up and examining changes in 
the fellow eye, incorporating different treatments for RVO, 
would be useful in understanding morphological changes 
in the other eye of RVO patients and their relationship 
to visual prognosis. A further limitation is that, since the 
control group was generated from ophthalmologically 
healthy individuals who applied to health services, it was 

concluded that there was no significant difference in terms 
of diabetes mellitus and hypertension.

In conclusion, RVO is an important cause of vision loss, 
especially in elderly patients with systemic risk factors. 
Subclinical retinal changes may develop in the fellow eyes 
of BRVO cases during follow-up. These abnormalities may 
contribute to the pathogenesis of RVO and morphological 
changes in such eyes. Examination of both eyes in an RVO 
case is thus essential to protect the fellow eye.
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