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Abstract
Objective. To evaluate the safety and efficacy of intravitreal Bevacizumab in treatment of 
non-ischemic macular edema secondary to retinal vein obstruction (RVO).
Materials and Methods. A 2-year-retrospective study was performed on 26 patients 
hospitalized for non-ischemic macular edema secondary to RVO. All the patients underwent 
a complete ophthalmologic exam, with best corrected visual acuity (BCVA) testing, fundus 
photography, fluorescein angiography (FA) and macular thickness measurement by optical 
coherence tomography (OCT). Reevaluation was performed monthly for VA, OCT, and 
ophthalmoscopy and, at every 3 months, by FA. A standard protocol of 0.05 ml intravitreal 
Bevacizumab injection was applied. Further administrations were performed according to 
clinical evolution. 
Results. The medium follow–up period was of 9,7 months (6-20 months). There were no 
significant complications following the procedure. The number of intravitreal Bevacizumab 
injections varied from 2-5/ patient. All the patients experienced an improvement in 
VA and a significant regression of macular edema. The smallest number of intravitreal 
Bevacizumab injections and the best visual prognosis were observed in cases with branch 
retinal vein obstruction (BRVO) and early presentation (p<0.05). 
Conclusions. As a pathogenic therapy, intravitreal Bevacizumab is a safe, repeatable 
procedure and it may be considered an effective and lasting treatment for non-ischemic 
macular edema secondary to RVO. Intravitreal Bevacizumab should be included in the 
therapeutic protocol of RVO, both for early and delayed presentations.
Keywords: intravitreal, Bevacizumab, retinal vein obstruction, macular edema
Abbreviations: RVO = retinal vein obstruction, BRVO = branch retinal vein obstruction, 
CRVO = central retinal branch obstruction, BCVA = best corrected visual acuity, FA = 
fluorescein angiography, OCT = optical coherence tomography

Introduction

Retinal vein obstruction (RVO) is a major 
cause of visual impairment in patients over 50 
years old and secondary macular edema is a 

frequent associated condition with an immediate 
impact upon the visual acuity. Until the past years, 
grid laser photocoagulation has been the standard 
of care for treatment in RVO. However, poor vision 
persists despite the photocoagulation treatment 
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in many patients, and its use is not recommended 
until 3 months after the development of RVO [1]. 
The pathogenesis of this condition is thought 
to involve both the retinal vein compression 
and the damage to the vessel wall, possibly 
leading to thrombus formation at sites in which 
retinal arterioles cross retinal veins. As elevated 
intraocular levels of VEGF have been demonstrated 
in patients with retinal vein occlusions, there is 
a strong basis for the hypothesis that anti-VEGF 
agents may be benefic [2,3].

Purpose 

The present study aims to evaluate the 
safety and efficacy of “off label” use of intravitreal 
Bevacizumab in the treatment of non-ischemic 
macular edema secondary to RVO.

Materials and methods 

A 2-year-retrospective study was performed 
on 26 patients admitted for retinal vein obstruction 
and treated with intravitreal Bevacizumab. All the 
patients underwent a complete ophthalmologic 
exam, best corrected visual acuity (BCVA) testing, 
fundus photography, fluorescein angiography (FA, 
VisuCam Zeiss) and central macular thickness 
measurement (Cirrus HD-OCT, Zeiss). A standard 
protocol of 0.05 ml intravitreal Bevacizumab 
injection was applied, using topical anesthesia, 
under strict antiseptic rules in the Operation 
Room. Further administrations were performed 
according to the clinical evolution, but not earlier 
than one month after the previous injection. The 
efficacy of the treatment was assessed in terms of 
VA, central macular thickness measured by OCT 
and decreased leakage in angiofluorography (FA).

Results

The medium follow–up period was of 9,7 
months (6-20 months). The mean age was of 62,3 
years, with limits between 42 and 78 years. Most 
of the patients presented associated risk factors 
for vein thrombosis, such as: arterial hypertension 
(18 cases), ischemic coronary disease (13 cases), 
diabetes (6) and antiphospholipid syndrome 

(2 cases). Only 2 out of the 26 patients had no 
associated pathology. Out of the 26 patients, 9 
presented with central retinal vein obstruction 
(CRVO) and 17 with branch retinal vein obstruction 
(BRVO). The therapy was well accepted by 
the patients and no significant complications 
following the procedure were reported. The 
number of intravitreal Bevacizumab injections 
varied from 2-5/ patient. 

According to the time elapsed from the acute 
event to the initiation of the anti-VEGF therapy, 2 
groups were described: 

- Group A: early presentation (up to 3 
months): 11 patients (4 with CRVO and 7 with 
BRVO)

- Group B: delayed presentation (> 3 
months): 15 patients (5 with CRVO and 10 with 
BRVO)

The evolution of BCVA, macular thickness 
measured by OCT and leakage (FA) before and 
after treatment were analyzed separately for the 
2 groups. The comparative results are presented 
in Table 1: 

Table 1. Initial and final BCVA, central macular 
thickness and FA aspects in patients with early 
presentation (group A) vs. delayed presentation 
(group B)

Initial BVCA Final 
BVCA 

Macular thickness 
(OCT)  

FA/ Observations 

Group A 
Early 
presentation 

0.25 
(0.5-0.025) 

0.52 
(0.12-1) 

Initial: 486 +/ -123 
μm 
Final: 295 ± 136 μm 

 diminished exudation
and retinal edema

 no retinal neovessels
or secondary glaucoma
during follow-up period

Group B 
Delayed 
presentation 

0.09 
(light 
perception-
0.1) 

0.12 
(0.02-
0.25) 

Initial: 687 +/ - 215 
μm 
Final: 423+/ -143 
μm 

 decreased retinal
neovascularization
and macular leakage

 no angle neovessels or
neovascular glaucoma
during follow-up period

In order to assess the anti-VEGF therapeutic 
efficacy, the results underwent statistical analysis 
(Wilcoxon signed-rank test, t-test, SPSS).

One of the parameters investigated in the 
present study was BCVA. The main goal in retinal 
vein thrombosis is the restoration of a good visual 
acuity, which allows the patients to continue 
a normal daily life. The patient immediately 
perceives any change, thus it is a good subjective 
evaluation of the therapeutic efficacy. In Group A, 
BCVA increased from 0.25 to 0.52 after treatment. 
The statistical analysis proved that there was a 
significant improvement of BCVA after the anti 
VEGF therapy (Z=-2,940, p =0,003).
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Table 2. Wilcoxon Signed Ranks Test applied to pre 
and post-therapeutic BCVA in group A

For group B, BVCA increased from 0.09 
before treatment to 0.12. The improvement was 
also statistically significant (Z=-2,789, p=0,005). 
However, BCVA remained below 0.1 in the 
majority of the cases.

 The statistical analysis showed significant 
differences between the 2 groups in terms of 
recovery of the BCVA. The vision was much better 
improved in patients with early presentation 
(U=6, p=0,001, Z=-3,976). This observation can be 
explained by the fact that after chronic ischemic 
alterations and neovessels appears, the anti VEGF 
therapy increases BCVA, but the restoration of a 
useful vision is less probable. 

Table 3. Wilcoxon Signed Ranks Test applied to 
compare the visual improvement between group A and 
group B after intravitreal Bevacizumab therapy

N Mean 
Standard 
deviation Minimum Maximum 

Post-therapy BCVA 26 .2850 .21971 .00 .68 
Moment of presentation (<3 
months=1; after 3 months=2) 

26 1.58 .504 1 2 

Ranks 
Moment of 
presentation 
(<3 months=1; 
after 3 
months=2) N Mean Rank Sum of Ranks 

Post-therapy BCVA 1 11 21.00 231.00 
2 15 8.00 120.00 
Total 26 

Statistical Testb 
Post-therapy BCVA 

Mann-Whitney U .000 
Wilcoxon W 120.000 
Z -4.286
Asymp. Sig. (2-tailed) .000 
Exact Sig. [2*(1-tailed Sig.)] .000a 
a. Not corrected for ties.
b. Grouping Variable: Moment of presentation (<3 months=1; after 3 months=2)

N Medium 
 Standard 
deviation Minimum Maximum 

Initial BCVA 11 .2500 .07759 .11 .39 
Post therapy BVCA 11 .5200 .09644 .38 .68 

N Mean Rank Sum of Ranks 
Post therapy BVCA - 
Initial BCVA 

Negative Ranks 0a .00 .00 
Positive Ranks 11b 6.00 66.00 
Ties 0c 
Total 11 

a. Post therapy BCVA < Initial BCVA
b. Post therapy BCVA > Initial BCVA 
c. Post therapy BCVA = Initial BCVA

Statistical testb 
Post therapy BCVA - Initial BCVA 

Z -2.940a

Asymp. Sig. (2-
tailed) 

.003 

a. Based on negative ranks.
b. Wilcoxon Signed Ranks Test 



93Romanian Society of Ophthalmology
© 2016

Romanian Journal of Ophthalmology 2016;60(2): 90-95

The final BCVA was better for patients with 
BRVO as opposed to CRVO (p<0.05) inside every 
group. 

Central retinal thickness measured by OCT 
was a non-invazive repeatable test that proved 
to be very important in long-term follow-up of 
the patient with retinal thrombosis. It correlated 
well with visual acuity but also with pathogenic 
processes that developed locally in the ischemic 
retina and led to leakage and microvascularization 
abnormalities. Clinical studies showed a direct 
relation between the levels of VEGF-A in vitreous 
fluids and SD-OCT aspects in patients with RVO 
[2].

Fig. 1 Central macular thickness (Stratus - OCT Zeiss) 
before and after anti-VEGF therapy

A statistically significant decrease of the 
central macular thickness was noticed (p<0.05) 
in both study groups. What should also be 
mentioned is that in group A the value was close 
to normal, a slight retinal atrophy being observed 
in some cases after the remission of the edema. 
Moreover, some degrees of macular edema usually 
persisted and could be well correlated with areas 
of vascular abnormalities and leakage observed 
on FA, in group B.

Fig. 2 Supramacular retinal branch vein obstruction; 
OCT Macular change analysis: significant diminished 
macular edema after treatment

Fundus photography and FA were important 
tools both for diagnosis and for follow-up. FA 
differentiated between the ischemic and non-
ischemic form of retinal vein thrombosis and 
showed the extension of the affected territory, 
leakage, and vessel abnormalities (arterio-venous 
shunts, microaneurysms, duplications, and 
intraretinal neovessels). The pathologic features 
on initial and final FA are presented in Table 4.

Table 4. FA aspects in Group A and Group B

Group A Group B 

Pre treatment Post 
treatment 

Pre 
treatment 

Post 
treatment 

Retinal edema +++ + + +/- 
Exudates, 
hemorrhages 

+++ + + - 

Neovessels _ - + +/- 

Secondary 
neovascular 
glaucoma 

- - - - 

Anti VEGF therapy proved to be associated 
with decreased leakage and neovascularization, 
thus reducing macular edema and preventing a 
severe complication of retinal vein thrombosis: 
secondary neovascular glaucoma (Fig. 3 (a,b,c), 
Fig. 4 (a,b,c,d).

Fig. 3 a) early presentation of BRVO with important 
macular edema, retinal hemorrhage and hard exudates; 
b) FA aspect at admission: leakage, microaneurysms 
and arterio-venous shunts; hypofluorescence areas due 
to mask effect of retinal hemorrhages; c) aspect after 
intravitreal Bevacizumab injection, with significant 
decreased macular edema
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Fig. 4 Partial decrease of leakage and abnormal 
vessel formation in a case of BRVO with delayed 
presentation after intravitreal Bevacizumab: a) initial 
aspect at FA; b) initial aspect at fundus photography 
c) FA after 3 intravitreal Bevacizumab injections; d) 
fundus photography after 3 intravitreal Bevacizumab 
injections

Discussions

 Secondary macular edema related to 
RVO is associated with significant impairment in 
vision-related quality of life. The main directions 
of therapy are laser photocoagulation, anti-
VeGF agents, and intravitreal corticosteroids 
administration, but there is no consensus 
regarding the standard protocol to be used in the 
therapeutic management of this condition.

Bevacizumab is a very effective anti-
VEGF and intravitreal administration, perfectly 
justified as a pathogenic therapy in cases with 
RVO [1-4]. The early treatment with intravitreal 
Bevacizumab was associated with a greater 
improvement in the visual acuity compared with 
the delayed treatment [5]. The effect proved more 
important than of grid laser photocoagulation 
and longer lasting and associated with fewer 
side effects than intravitreal corticosteroids [5-
7]. Russo et al. found a change of +15.5 letters 
in Bevacizumab treated patients with BCVA 
and +10 letters in grid laser photocoagulation 
(p<0.05), achieved by a mean number of 1.7 
intravitreal injections of Bevacizumab and 1.5 
grid applications [8].

Intravitreal agents have replaced the 
observation in macular edema in central (CRVO) 
and grid laser photocoagulation in branch retinal 
vein occlusion (BRVO). No significant differences 
were found between the Bevacizumab and 
ranibizumab therapeutic effect [9-11]. Epstein 
and colleagues found that CRVO patients treated 
with 1.25 mg Bevacizumab at every 6 weeks 
from baseline gained +16.1 letters, compared 
to +4.6 letters in those treated with sham 

injections followed by Bevacizumab (p<0.05). 
The percentage of BCVA gain of more than 15 
letters was 60% (Bevacizumab) vs. 33.3% (sham/ 
Bevacizumab), respectively (p<0.05) [9,12].

The present study showed that intravitreal 
Bevacizumab was a good treatment option for 
non-ischemic macular edema secondary to 
RVO. The early presentation and BRVO were 
associated with the best visual prognosis, and the 
therapeutic effect was statistically significant in 
all cases. However, the limited number of patients 
and the follow-up period could not allow the 
drawing of conclusions regarding the frequency 
of re-treating and the final visual outcome. 
Further studies, on a long-term follow-up and a 
large number of cases are still needed. Most of 
the patients (24 out of 26), also had associated 
risk factors for thrombosis (diabetes, cardio-
vascular diseases). It is reasonable to think that 
the outcome and the probability of repeating 
the thrombotic event depended on the adequate 
treatment of the associated general pathology.

In a review of literature, the most important 
complications associated with intravitreal 
Bevacizumab were endophthalmitis and systemic 
vascular adverse effects, like cerebral infarction, 
elevated systolic blood pressure, facial skin 
redness, itchy diffuse rash [13-15].  In the present 
study, 2 side effects were reported: a skin rash, 
which resolved spontaneously in less than 24 
hours and one patient who developed a transient 
cerebral accident 4 weeks after the intravitreal 
injection. However, the role of intravitreal 
Bevacizumab in the incidence of adverse events 
remains unclear, taking into account the pre-
existing risk factors encountered in patients with 
RVO. 

Conclusions

As a pathogenic therapy, intravitreal 
Bevacizumab is a safe, repeatable procedure 
and it may be considered an effective and lasting 
treatment for macular edema, due to the leakage 
after retinal vein occlusion. It also proved to be 
useful both for preventing and for treating retinal 
neovascularization in a short and medium term 
follow-up. Factors associated with good recovery 
of VA were the following: early presentation, 
branch retinal vein obstruction, non-ischemic 
macular edema. Though the treatment was most 
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effective in the early presentation, patients with 
delayed presentation also experienced a favorable 
evolution and the regression of neovessels was a 
strong argument for the prevention of secondary 
neovascular glaucoma in these cases. 

Intravitreal Bevacizumab should be 
included in the therapeutic protocol of retinal 
vein obstruction, both for early and delayed 
presentations. Further studies are still necessary 
for long-term evolution.

Disclosure 
None.
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