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ABSTRACT 
 
Aims: To evaluate the efficacy and safety of intravitreal bevacizumab injections on macular edema 
secondary to retinal vein occlusion. 
Study Design: Retrospective case series. 
Place and Duration of Study: Department of Retina, Beyoglu Eye Training and Research 
Hospital, between July 2012 and July 2013. 
Methodology: Forty two eyes (22 CRVO and 20 BRVO) were included in this study. Follow up time 
was a year for all patients. All patients were newly diagnosed and 3 intravitreal bevacizumab 
injections are used monthly and additional injection is used as needed. Scatter laser 
photocoagulation is used after macular edema disappears in all patients. Macular thickness was 
measured via spectral-domain OCT at baseline, at month 6 and at month 12. 
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Results: The mean age of the patients was 52.4±16.2 years (range 22 – 74 years). The central 
macular thickness improved from 684±196 µm at baseline to 220 ± 102 µm at month 6 (p<0.001) 
and to 214±112 µm (p<0.001) at month 12. Best-corrected visual acuity (BCVA) at baseline 
improved from 1.0±0.4 logMAR to 0.6±0.4 logMAR (p<0.001) at month 12. 
Conclusion: Intravitreal bevacizumab injection is effective to treatment of macular edema 
secondary to retinal vein occlusion. 3 monthly injections and as needed regimen is effective in one 
year follow up time. 
 

 
Keywords: Bevacizumab; retinal vein occlusion; macular edema. 
 

1. INTRODUCTION 
 
Retinal vein occlusion (RVO) is a potential sight 
threatening retinal vascular problem worldwide 
[1]. (RVO) is the second most common cause of 
retinal vascular disease after diabetic retinopathy 
[2]. Macular edema is the main cause for visual 
symptoms in central retinal vein occlusion 
(CRVO) and branch retinal vein occlusion 
(BRVO) [3]. 
 
In RVO, functional and structural changes in the 
retina lead to hypoxia and then lead to up-
regulation of vascular endothelial growth factor 
(VEGF) [4]. Elevated VEGF concentrations have 
been detected in the ocular fluid of patients with 
BRVO and CRVO and it correlate with the 
severity of macular edema [5,6]. 
 
In recent years, the use of intravitreal anti-
vascular endothelial growth factor (anti-VEGF) 
agents, Bevacizumab (Avastin) (Genentech, 
USA), Ranibizumab (Lucentis), have been in 
increasing use in macular edema following a 
retinal vein occlusion [7,8]. Bevacizumab, despite 
not being licenced for use in ophthalmic 
indications, and ranibizumab, are the two most 
commonly used anti-VEGF drugs in ophthalmic 
patients [2,9]. 
 

In this study we aim to present our one year 
result of Bevacizumab treatments for macular 
edema secondary to retinal vain occlusion.   
 

2. MATERIALS AND METHODS 
 
This was a retrospective, nonrandomized case 
series conducted at eye care center in Istanbul. 
Consecutive cases with macular edema 
secondary to either BRVO or CRVO (non-
ischemic) who presented from July 2012 until 
July 2013 were included in the study. 1 years of 
their follow-up is evaluated. The patients with a 
prior history of treatment with laser therapy or 
intravitreal injections were excluded from the 
study. Patients with systemic disease such as 

diabetics, hematologic disorders were excluded. 
All patients were volunteers and informed 
consent was taken from the patients before 
enrollment in the study after fully explaining the 
possible risks and benefits of bevacizumab 
injections. The study was conducted according to 
the declaration of Helsinki. 
 
Detailed history was taken first. BCVA was taken 
with standard Snellen chart. Slit-lamp 
biomicroscope was used for anterior and 
posterior segment examinations. RVO was 
further evaluated to classify the BRVO and 
CRVO. Fundus fluorescein angiogram (FFA) was 
not done in all cases. Central macular thickness 
(CMT) was measured objectively via Spectralis 
spectral-domain OCT (Heidelberg Engineering, 
Inc., Vista, CA, USA) at baseline, moths 6 and 
month 12. The intraocular pressure was 
measured via Goldmann applanation tonometry. 
 
The intravitreal bevacizumab (Avastin, 
Genentech) was given in a dose of 1.25 mg/0.05 
ml under topical anesthesia. Injection site was 
3.5 - 4 mm from superior temporal limbus for all 
cases. Topical ciprofloxacin eye drop four times 
a day used for a week after the injections. 
Intraocular pressure control and slit-lamp exam 
are done after a day and a week from each 
injections. 
 
Snellen visual acuity was converted to Log MAR 
for visual outcome analysis. The data was 
analyzed in SPSS version 20.0 (SPSS Inc. 
Chicago, IL, USA). Paired t-test was used for 
statistical analysis and p-value of less than 0.05 
was considered to be statistically significant. 
 

3. RESULTS AND DISCUSSION 
 
The age ranged from 22 – 74 years with the 
mean age of 52.4±16.2 years. There were 18 
males and 24 females. The mean CMT was 
684±196 µm (range 420 – 844) at baseline. 32 
patients had 3 injections, 8 patients had 4 
injections, and 2 patients had 5 injections. The 
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mean CMT decreased to 220±102 µm (range 
186 – 248) at month 6 (p<0.001) and to 214±112 
µm (range 188 – 240) at month 12 (p<0.001). 
BCVA at baseline improved from 1.0±0.4 
logMAR to 0.6±0.4 logMAR at month 12 
(p<0.001). CMT was significantly decreased at 
month 6 and month 12. (Fig. 1) Also BCVA 
increased significantly at month 12. 

 
Fig. 1. The average CMT at baseline, at month 

6 and month 12 
 
In our series of 42 cases, the macular edema 
and visual acuity significantly improved without 
any ocular or systemic adverse effects at the one 
year follow up. The mean age of our patients was 
52.4±16.2 years. This mean age of the patients 
with RVO was similar to some previous studies 
[10]. However, some other studies reported older 
mean ages [11]. The average number of 
intravitreal bevacizumab injections in our series 
was 3.3±0.6 injections and none of the cases 
had recurrent macular edema at month 12. An 
additional injection was given if macular 
thickness is over than 350 microns.  
 
Fig. 2 shows an OCT scans of one the case.  
 
Previous studies from other countries have 
similar findings regarding a significant reduction 
in CMT and BCVA improvement following the 
use of intravitreal bevacizumab injections for ME 
secondary to RVO [12-14]. Abegg et al. [12] 
reported that visual acuity was significantly better 
4 to 6 weeks after bevacizumab treatment and 
the gain in visual acuity was accompanied by a 
significant decrease in retinal thickness from 
454±117 µm to 305±129 µm. In another study, 
Gutiérrez et al. [13] reported that the mean 
BCVA improved from 1.32±0.24 logMAR at 
baseline to 0.8±0.15 logMAR (p=0.0003) at the 
6-month follow-up and the CMT improved from 
615±116 µm to 420±72 µm. Manayath et al. [14] 
present similar successful results in 2009.  
 

 
 

Fig. 2. OCT scans. Before (A) and after the 
injections (B) 

 
None of our patients had any adverse reactions. 
Some other studies reported adverse reactions 
such as raised intraocular pressure, intraocular 
inflammation and endophthalmitis [13,15]. This 
favourable adverse effect profile is also better 
than triamcinolone with one study reported that 
26% of cases experienced an increase in 
intraocular pressure [16]. Hirashima et al. [17] 
compared bevacizumab alone or combined with 
macular laser photocoagulation for the treatment 
of macular edema secondary to BRVO. 
Niederhauser et al. [18] presented their results of 
bevacizumab and ranibizumab treatments of 
macular edema due to retinal vein occlusions. 
They reported that both treatments improved the 
visual acuity and the central foveal thickness at 3 
months and a further improvement was not 
measured if the treatment was prolonged to 6 
months [18]. They added that there were no 
significant differences measured between 
bevacizumab and ranibizumab [18]. 
 
The main limitation of the study is that there was 
no control group in order to make outcome 
comparisons. Also case series was small and 
follow-up time was only a year. 
 
We presented our results and although the 
present study confirms the previous findings from 
other countries, it is important to demonstrate 
similar efficacy within the Turkish population. 
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4. CONCLUSION 
 
Intravitreal Bevacizumab is an effective and safe 
for the treatment of macular edema secondary to 
retinal vein occlusion. Central macular thickness 
and visual acuity improves in first year of the 
treatment. 
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