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Introduction

Branch retinal vein occlusion (BRVO) is the second most 
common type of retinal vascular disorder after diabetic 
retinopathy. Both inflammation and increased vascular en-
dothelial growth factor (VEGF) levels play important roles 
in the pathogenesis of macular edema (ME) secondary to 

BRVO. ME occurs as a result of blood retinal barrier (BRB) 
deterioration and increased vascular permeability (1–6). ME 
is the leading cause of vision loss due to BRVO (7, 8). If ME 
persists, alterations formed in the macula can result in per-
manent loss of vision. The treatment options for eyes with 
vision loss due to ME associated with BRVO are focal laser 
photocoagulation, intravitreal steroid injection, repeated 
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doses of intravitreal anti-VEGF, and vitreoretinal surgery. Be-
vacizumab, ranibizumab, and aflibercept are the 3 anti-VEGF 
agents used in the treatment of ME. Although repeated treat-
ment with anti-VEGF therapy is primarily preferred, in some 
cases, an insufficient response to treatment or rebound ME 
can be seen. There are some studies in the literature on the 
subject; however, these studies did not compare continued 
use of the same anti-VEGF treatment (9, 10). 

The aim of this study was to compare the efficacy of 0.7-mg 
intravitreal dexamathasone implants (Ozurdex; Allergan plc, 
Dublin, Ireland) with continued anti-VEGF (0.5 mg ranizumab) 
treatment in patients with ME secondary to BRVO who were 
poor responders to at least 6 anti-VEGF injections.

Methods
In this retrospective case control series, the medical records 
of patients from a single hospital who were acknowledged to 
have resistant ME secondary to BRVO between January 2014 
and June 2016 were reviewed. Patients who had received at 
least 6 anti-VEGF injections (0.5 mg ranibizumab) within 6 
months for ME associated with BRVO were included. Pa-
tients who had demonstrated inadequate anatomical (cen-
tral macular thickness [CMT] >350 μm with spectral domain 
optical coherence tomography [OCT]) and visual (visual 
gain <3 lines) responses to at least 6 anti-VEGF treatments 
and who had subsequently undergone a dexamethasone im-
plant were included in the study as Group1. Patients with 
an insufficient anatomical response to at least 6 anti-VEGF 
treatments but had risk or predisposition for cataract, glau-
coma, or central serous retinopathy and instead continued 
to pursue the same anti-VEGF treatment were included as 
Group 2 (anti-VEGF group). Insufficient visual and anatom-
ical response to prior therapy was defined as any persisting 
or increasing ME observed using the Heidelberg Spectralis 
spectral domain OCT system (Heidelberg Engineering Inc., 
Heidelberg, Germany) by an expert retinal specialist (E.E).

The exclusion criteria were missed regular follow-up vis-
its, any ocular disease other than BRVO, any ocular surgery 
12 months before ME treatment, chronic disease other than 
hypertension, age under 18 years, cataract development dur-
ing follow-up that could affect the level of visual acuity, and 
supplementary laser treatment within 6 months of the fol-
low-up period. 

The inclusion criteria were a minimum age of 18 years 
and resistant ME secondary to BRVO. 

Written informed consent was obtained from all of the 
study patients before treatment, and the study was performed 
in compliance with the tenets of the Declaration of Helsinki.

Study Treatment
All of the patients were evaluated over 4 visits: A baseline 
assessment was performed before intravitreal therapy, and 2, 
4, and 6 months after the initiation of intravitreal therapy. At 

each visit, best corrected visual acuity (BCVA) measurements 
using a standardized Early Treatment Diabetic Retinopathy 
Study chart at 4 meters, slit-lamp biomicroscopy, fundus ex-
amination, intraocular pressure measurement using Goldman 
applanation tonometry, and OCT imaging were conducted.

Injection Procedure
The study eye was anesthetized with topical and subcon-
junctival anesthetics and prepared according to standard 
clinical practice for intravitreal injection. In Group 1, a 0.7-
mg dexamethasone implant was inserted into the vitreous 
cavity through the pars plana using a customized, single-use, 
22-G applicator. In Group 2, 0.5 mg ranizumab/0.5 mg/mL 
(Lucentis; Novartis International AG, Basel, Switzerland) was 
inserted into the vitreous cavity through the pars plana using 
a customized, single-use, 30-G needle. Patients were treated 
with topical 0.5% moxifloxacin 4x daily starting 3 days before 
the day of the procedure, and for 3 days after the procedure.

Outcome Measures
The primary outcome measurement of this study was the 
change in BCVA. The secondary outcomes were changes in 
the CMT value and any complications experienced.

Statistical Analysis
Visual acuity was measured using the logarithm of the mini-
mum angle of resolution (logMAR). The statistical evaluation 
was performed using repeated measures analysis of variance, 
paired-samples t-test, independent samples t-test, and Pear-
son’s correlation analysis using IBM SPSS Statistics for Win-
dows, Version 20.0. (IBM Corp., Armonk, NY, USA). P values 
of less than 0.05 were considered statistically significant.

Results

Ninety eyes of 90 patients were evaluated retrospectively. 
Group 1 and Group 2 comprised 52 and 38 patients, re-
spectively. The mean age of the entire study population was 
63.27±8.6 years: In Group 1 the mean age was 62.5±9.07 
years and in Group 2 the mean age was 64.36±7.86 years 
(p=0.306). Forty patients were female and 50 patients were 
male (Table 1).

Table 1. Demographic data of the patients

  Group 1 Group 2

Patient count 52 38

Mean age (years) 62.5±9.07 64.36±7.86

Female 23 17

Male 29 21

Phakic 38 27

Pseudophakic 14 11
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In Group 1, the mean baseline BCVA of patients before 
dexamethasone implant therapy was 0.71±0.75 logMAR, 
which improved to 0.53±0.62 logMAR at month 2 (p<0.001), 
0.67±0.72 logMAR at month 4 (p=0.325), and 1.03±0.83 
logMAR at month 6 (p=0.001). In Group 2, the mean base-
line BCVA was 0.73±0.83 logMAR, which improved to 
0.68±0.83 logMAR at month 2 (p=0.12), 0.698±0.81 logMAR 
at month 4 (p=0.270), and 0.76±0.80 at month 6 (p=0.546). 
The change in BCVA from baseline to month 6 was signifi-
cantly better in the anti-VEGF group (p=0.021) (Fig.1). In the 
dexamethasone group, the rate of a BCVA gain of ≥3 lines at 
months 2, 4, and 6 was 9.6%, 1.9%, and 1.9%, respectively. In 
the dexamethasone group, the rate of a stable BCVA (gain 
of <3 lines or loss of <3 lines) at months 2, 4, and 6 was 
90.3%, 96.1%, and 78.8%, respectively. The rate of a BCVA 
loss of >3 lines in the dexamethasone group at months 2, 4, 
and 6 was 0%, 2%, and 19.3%, respectively. In the anti-VEGF 
group, the rate of a BCVA gain ≥3 lines at months 2, 4, and 6 
was 0%, 0%, and 2.6%, respectively. In the anti-VEGF group, 
the rate of a stable BCVA result (gain of <3 lines or loss of 
<3 lines) at months 2, 4, and 6 was 100%, 100%, and 94.7%, 
respectively. 

The baseline CMT measurement in Group 1 and Group 
2 was 588±176 μm and 545±165 μm, respectively (p=0.248). 
The mean CMT of the patients in Group 1 changed to 
308±132 μm at month 2 (p<0.001), 450±195 μm at month 4 
(p<0.001), and 510±190 μm at month 6 (p<0.001).The mean 
CMT of the patients in Group 2 changed to 486±162 μm at 
month 2 (p<0.001), 516±168 μm at month 4 (p<0.001), and 

528±171 μm at month 6 (p=0.037). The change in BCVA 
from baseline to month 6 was significantly better in Group 
1 (p=0.01) (Fig. 2).

The mean number of anti-VEGF treatments administered 
to patients in Group 2 in the 6-month follow-up period was 
5.05±0.83.

No serious ocular adverse events were observed. Phakic 
status and the presence of serous macular detachment were 
not correlated with the mean reduction of CMT. The mean 
baseline intraocular pressure (IOP) was 14.5±1.34 mmHg, 
the mean IOP was 15.6±2.4 mmHg at month 2, 15.5±2.05 
mm Hg at month 4, and 15.8±2.26 mmHg at month 6 in 
the dexamethasone group. Uncontrolled IOP elevation due 
to dexamethasone implantation was not observed in any 
patient. No other complications (cataract, glaucoma, etc.) 
were found during the 6-month follow-up.

Discussion

In our study, 1 dexamethasone implant led to an effective de-
crease in the mean CMT in cases of resistant ME associated 
with BRVO, but this did not correlate with the mean BCVA 
improvement. We also found that a single dexamethasone 
implant application had no significant adverse effects. It is 
widely thought that VEGF secretion as a result of ischemia 
plays a major role in the development of ME associated with 
BRVO. In the BRAVO (Branch Retinal Vein Occlusion) and the 
CRUISE (Central Retinal Vein Occlusion) studies, repeated 
intravitreal anti-VEGF therapy was shown to be effective in 
the treatment of ME associated with BRVO (11–13). How-
ever, there are also cases of ME resistance despite repeated 

Figure 1. Change in LogMAR; 1) Baseline logarithm of the minimum angle 
of resolution (logMAR) vision; 2) LogMAR vision at the second month 
of treatment; 3) LogMAR vision at the fourth month of treatment 4) 
LogMAR vision at the sixth month of treatment; * statistically significant.
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intravitreal anti-VEGF therapy. In the BRAVO study, approx-
imately 30% of patients did not achieve 20/40 or better vi-
sion with repeated intravitreal anti-VEGF therapy (11). This 
study analyzed patients who had resistant ME secondary to 
BRVO. Steroids are effective in the treatment of ME associ-
ated with BRVO by inhibiting inflammation and stabilizing the 
BRB. Dexamethasone is a potent steroid and an intravitreal 
dexamethasone implant was used to treat BRVO-related ME. 
Thus, the cause of ME secondary to BRVO may be the role 
of both vascular changes and inflammation in BRVO. There-
fore, to understand which pathophysiology plays a dominant 
role, we compared anti-VEGF and dexamethasone implant 
treatments for resistant ME secondary to BRVO.

Ramezani et al. (14) compared intravitreal injections of 
bevacizumab (IVB) and triamcinolone acetonide (IVT) and 
reported significant visual improvement in the IVB group 
compared with the IVT group. This improvement was seen 
4 months after the initiation of treatment. We preferred 
dexamethasone implants because IVT is a short-acting drug. 
Pielen et al. (9) compared anti-VEGF intravitreal injections 
followed by dexamethasone implants, dexamethasone im-
plant followed by anti-VEGF, and dexamethasone implants 
alone. However, the authors did not mention the type of 
anti-VEGF. The intravitreal injection interval may be differ-
ent in prolonged anti-VEGF treatment, according to the type 
(15, 16). In our study, only ranizumab was used as an anti-
VEGF agent. Also, contrary to the study of Pielen et al., the 
anti-VEGF group in our study never received steroids. Chi-
quet et al. (17) compared dexamethasone implants and anti-
VEGF (bevacizumab or ranizumab) treatment for naive ME 
secondary to BRVO. They reported better visual recovery 
in the dexamethasone group than in the anti-VEGF group 
at the third month of treatment. Nevertheless, no signifi-
cant visual and anatomic differences were seen in the long 
term. In contrast to that study, we reviewed resistant ME 
and used only a single type of anti-VEGF. However, similarly 
to Chiquet et al., we saw significant visual improvement 2 
months after dexamethasone implantation. Alshahrani et al. 
(18) reported dexamethasone implant results used in the 
treatment of refractory ME in retinal vascular disease of an 
improved visual acuity from 20/160 to 20/80 at 1 month and 
20/60 at 3 months (p<0.05). Unlike our study, the authors 
compared resistant ME secondary to BRVO with resistant 
diabetic ME.

Some important potential complications secondary to 
a dexamethasone implant are cataracts, glaucoma, and en-
dophthalmitis (19). Studies have demonstrated that the 
most common adverse effect in patients who underwent 
a dexamethasone implant was an increase in IOP (20, 21). 
Capone et al. (20) reported that although an increase in IOP 
of more than 10 mmHg was seen in 32.6% of patients, only 

1.7% required incisional glaucoma surgery. The results of the 
GENEVA (Global evaluation of implantable dexamethasone 
in retinal vein occlusion with macular edema) study indicated 
that dexamethasone implants were effective in the treat-
ment of macular edema secondary to BRVO, and that the 
percentage of eyes receiving IOP-reducing medication had 
increased approximately 24% in the dexamethasone implant 
treatment groups by day 180 (22). However, the GENEVA 
study did not report any superiority of dexamethasone im-
plant treatment compared with other treatment models, 
such as anti-VEGF. In the present study, although we had 
52 patients who underwent dexamethasone implant treat-
ment, none of our patients needed surgery for glaucoma. In 
addition, we used a single type of anti-VEGF treatment as 
a control group; therefore, we believe our study was more 
specific. Wessel et al. (23) reported that during 20.3 weeks 
of follow-up after repeated injections of dexamethasone for 
the treatment of BRVO, only 1 (12.5%) patient developed 
significant cataracts. In their study, the patients received an 
average of 2.9 total injections. This indicates that a single 
implantation at an early stage does not lead to a significant 
progression to a cataract; however, repeated long-term in-
jections significantly increases the risk of cataract progres-
sion. In our study, a statistically significant improvement in 
BCVA and CMT was observed in the dexamethasone group 
in the second month follow-up examination. Although ME 
had increased at the fourth-month examination it still rep-
resented an improvement from baseline values. There was 
no significant difference in the BCVA level measured before 
treatment and at month 4.

We did not reevaluate these effects because there are 
many studies about the long-term effects of dexamethasone. 
There are also many studies about dexamethasone implants 
and BRVO; however, our study had the largest series of pa-
tients and is the first to compare dexamethasone implant 
therapy with a single type of anti-VEGF therapy in resistant 
ME secondary to BRVO.

The primary limitation of this study is its retrospective 
design. Also, as this was a case control study, we could not 
randomize the patients for 2 drugs. We continued anti-VEGF 
therapy for resistant ME only when a patient was at risk for 
adverse effects of dexamethasone like glaucoma. Another 
limitation is that the anti-VEGF group underwent 3 consec-
utive injections but the dexamethasone group received only 
1 injection. Strengths of our study include the large sample 
size and the fact that this was a single-center study. All of the 
patients underwent the same procedures performed by the 
same specialists.

To conclude, in our study, the CMT of the dexametha-
sone group improved to near-normal levels, and the BCVA 
did not reach near-normal levels at 2 months. This may be 
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due to functional changes in the retina and permanent dam-
age caused by long-lasting ME. Single-dose dexamethasone 
implant therapy had no clinical adverse effects. However, in 
long-term follow-up (>2 months), single-dose dexametha-
sone could not sustain the BCVA and CMT improvement 
as well as continued anti-VEGF therapy. After 2 months of a 
dexamethasone implantation, it may be beneficial to switch 
to anti-VEGF therapy to maintain BCVA and CMT.
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