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Abstract 

Aim: To evaluate the improvement in visual acuity and central macular thickness after 

combination therapy of laser photocoagulation with single intravitreal bevacizumab injection 

in macular edema secondary to BRVO.  

Material & Methods: This was a clinical trial study of 30 patients diagnosed with macular 

edema secondary to BRVO. Group A (n=15) was treated with laser photocoagulation therapy 

in combination with intravitreal bevacizumab injection, while Group B (n=15) was treated 

with laser photocoagulation therapy alone.  

Results: There was no significant difference between the two groups with regard to sex 

(P=1.00). A significant difference in visual acuity between the two groups at 3-month follow-

up (P=0.010) can be observed. No significant difference in macular thickness between the 

two groups was observed (P=0.772).  

Conclusion: Laser photocoagulation combined with a single intravitreal bevacizumab has a 

substantial effect on increasing visual acuity in macular edema secondary to BRVO. 

Keywords: Bevacizumab, branch retinal vein occlusion, grid laser photocoagulation, macular 

edema, vascular endothelial growth factor 
 

Introduction 
Retinal vein occlusion (RVO) is the second most common retinal vascular disease after 

diabetic retinopathy and is estimated to affect 16 million adults worldwide, with a reported 

prevalence of 4.6% in those aged 480 years 
[1-2]

. Following the introduction of intravitreal 

therapies into routine clinical practice, the treatment options for macular edema (MO) 

secondary to RVOs have expanded. The benefits of anti-VEGF therapies (including 

Bevacizumab, Ranibizumab, and Aflibercept) and intraocular steroid depot (dexamethasone 

implant) are well established. All agents with the exception of Bevacizumab are licensed and 

approved by NICE (National Institute for Health and Care Excellence) 
[3-6]

. Although the 

results from pivotal studies using monotherapy are promising, the need for an average of nine 

injections in the first year is challenging for service provision as well as patient compliance 

and clinic attendances 
[7-8]

. 

Administration of the anti-VEGF agent bevacizumab is expected to reduce macular edema 

and reinstitute visual outcome 
[9-10]

. 

Studies to investigate the use of anti-VEGF in retinal vein occlusion are rapidly growing. The 

BRAVO and CRUISE studies showed good results in maintaining central retinal thickness 

and visual outcomes.
6,11

 However, all of the studies were done using multiple injections of 

anti-VEGF, with the least mean of injections being two 
[11]

. Repeated and long-term 

injections may increase the chance of ocular and systemic complications 
[12]

. Multiple 

injections also add to the total cost of treatment 
[13]

. 

Therefore, this study aimed at finding out whether a single injection of bevacizumab could 
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improve the clinical outcome of macular edema secondary to BRVO. 

 

Material & Methods 

This was a clinical trial study of 30 patients diagnosed with macular edema secondary to 

BRVO. Subjects were recruited after ethical clearance was obtained from The Ethical 

Committee of the University. Subjects were recruited consecutively.  

 

Methodology 

Inclusion criteria were patients (less than 3 months of onset) with diagnosis of macular edema 

secondary to BRVO, age. 20 years, intraocular pressure less than 21 mmHg, adequate 

pupillary dilation, clear ocular media adequate for optical coherence tomography (OCT) 

examination and central macular thickness greater than 250 μm. 

Exclusion criteria were history of other retinal diseases that could cause macular edema, 

history of intraocular surgery, retinal laser therapy, intravitreal triamcinolone injection or 

anti-VEGF injection, and macular ischemia. 

After signing the written informed consent, 30 subjects were chosen and divided into two 

groups based on block randomization. Group A (n=15) was treated with laser 

photocoagulation therapy in combination with intravitreal bevacizumab injection, while 

Group B (n=15) was treated with laser photocoagulation therapy alone. 

For the laser therapy alone group, the laser surgery was performed when the hemorrhage had 

already been absorbed, maximum 3 months after the onset, with an average of 5 weeks. 

Macular laser photocoagulation therapy was performed using contact lens and double 

coupling frequency Nd: YAG (neodymium-doped yttrium aluminum garnet) laser. Grid laser 

photocoagulation was performed at 500-3,000 μm from central fovea with 50-100 μm spot 

size, time of exposure 0.05-0.1 seconds, moderate burn intensity, and the distance between 

spots is 1-2 spots. Subjects treated with laser photocoagulation therapy were reexamined 1 

week, 1 month, and 3 months post treatment. During 1-month and 3-month follow-up, OCT 

was performed to measure macular thickness. 

The intravitreal bevacizumab injection of 1.25 mg or 0.05 mL was given to those subjects in 

the combination of therapy group in an operating room. At 1 month follow-up after the 

injection, subjects were treated with laser photocoagulation therapy. Laser photocoagulation 

method was equal to the other group; follow-ups were conducted after 1 week, 1 month and 3 

months of laser therapy to measure macular thickness via OCT. 

The main outcome measures were visual acuity, macular thickness, and the difference of 

macular thickness in both groups. 

Statistical analysis was performed by conducting Student’s t-test and Mann-Whitney test on 

SPSS 15.0 (SPSS Inc., Chicago, IL, USA) to determine the difference in visual acuity and 

macular thickness on pretreatment and post treatment on the two groups. 
 

Results 

Table 1 shows that there is no significant difference in age between the two groups (P = 

0.932). There was no significant difference between the two groups with regard to sex 

(P=1.00). Characteristics of systemic conditions do not show a significant difference between 

the two groups (P = 2.173). These results show that the sample of this study was homogenous 

based on age, sex, and systemic conditions of both groups. 

The result of visual acuity examination for baseline was conducted using Mann–Whitney test 

since the data was not normally distributed. However, independent t-test was performed to 

examine the visual acuity after surgery and laser treatment because the data was normally 

distributed. The outcomes is shown in table 2, with the result of t-test shown with confidence 

interval 95%. A significant difference in visual acuity between the two groups at 3-month 

follow-up (P=0.010) can be observed. 

The outcomes of macular thickness at 3 month follow up is shown in table 3. No significant 

difference in macular thickness between the two groups was observed (P=0.772). 
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Table 1: Characteristics of subjects 
 

Characteristics 

Group 

P value Group A Group B 

(n 15) (n 15) 

Age (years)  

0.932 Mean (SD) 56.6 54.2 

Range 42-75 25-60 

Sex  

2.173 Male 3 5 

Female 11 10 

Systemic conditions  

0.485 

Hypertension 11 13 

Diabetes 3 0 

Hypertension + diabetes 1 1 

None 0 1 

 
Table 2: Comparison of visual acuity on Group A and Group B at 3-month follow-up 

 

Visual Activity 

Group 

P value Group A Group B 

(n 15) (n 15) 

Pretreatment   

0.010 

Mean (SD) 1.38 (0.36) 0.78 (0.24) 

Range 0.55-1.82 0.35-1.03 

Post treatment   

Mean (SD) 0.74 (0.24) 0.64 (0.14) 

Range 0.47-1.06 0.38-0.90 

Difference between pretreatment and post treatment   

Mean (SD) 0.38 (0.22) 0.15 (0.22) 

Range 0.01-0.72 -0.12-0.57 

 

Notes: Group A = grid laser photocoagulation + intravitreal bevacizumab, Group B = grid 

laser photocoagulation. 

 

Abbreviation: SD, standard deviation. 
Table 3: Comparison of macular thickness on Group A and Group B at 3-month follow-up 

 

Macular Thickness 

Group 

P value Group A Group B 

(n 15) (n 15) 

Pretreatment   

0.772 

Mean (SD) 483 (109.424) 408.17 (105.37) 

Range 320-782 259-534 

Post treatment   

Mean (SD) 331.72 (89.619) 324.7 (68.732) 

Range 227-459 244-430 

Difference between pretreatment and post treatment   

Mean (SD) 177.83 (105.18) 95.8 (79.026) 

Range -350-56 -180-43 
 

Notes: Group A = grid laser photocoagulation + intravitreal bevacizumab, Group B = grid 

laser photocoagulation. 
 

Abbreviation: SD, standard deviation. 
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Discussion 

The natural history of macular edema secondary to BRVO was delineated in the Branch Vein 

Occlusion Study (BVOS). [14] BVOS also demonstrated a benefit with grid photocoagulation 

in eyes with BRVO of 3- 18 months duration and visual acuity of 20/40 to 20/200. Treated 

eyes were more likely to gain 2 lines of visual acuity (65%) compared with the untreated eyes 

(37%). Furthermore, treated eyes were more likely to have 20/40 or better vision at 3 years 

follow-up (60% vs. 34% untreated), with a mean visual acuity improvement of 1.3 lines 

ETDRS versus 0.2 lines in the untreated group. 

The rationale for the use of anti-VEGF to treat macular edema secondary to BRVO follows 

from the observation that the increase in retinal capillary permeability that results in macular 

edema may be caused by a breakdown of the blood- retina barrier, mediated in part by VEGF 
[15]

, a 45-kDa glycoprotein. Therefore, attenuation of the effects of VEGF may reduce 

macular edema associated with BRVO. Anti-VEGF has been demonstrated to bind and 

neutralize all the biologically active forms of VEGF and therefore may be an effective 

therapy for macular edema. 

Intravitreal steroids and anti-VEGF therapies are known to be effective and may have 

complementary effects on molecular levels in reducing retinal vascular permeability 
[16-19]

. 

The combination of Bevacizumab with dexamethasone implant as treatment for RVO patients 

had been more frequently explored, showing equally favorable results in vision and 

anatomical improvement, although studied numbers were small and study follow-up was 

short 
[20-21]

. 

A study by Solaiman et al. 
[22]

 on patients with diabetic macular edema given a combination 

treatment of macular laser therapy and anti-VEGF bevacizumab compared to laser therapy 

alone showed a significant increase of visual acuity at the 1-month follow-up in the 

combination treatment group. At 1-month follow-up, the mean decreases of macular 

thickness were 49.88 μm in the laser group and 110.30 μm (P, 0.05) in the combination 

treatment group. Study on pro re nata bevacizumab to grid laser on BRVO showed significant 

resolution of macular edema 
[23]

. 
 

Conclusion 

Laser photocoagulation combined with a single intravitreal bevacizumab has a substantial 

effect on increasing visual acuity in macular edema secondary to BRVO.  
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