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Comparison between “early” or “late” intravitreal injection of dexamethasone implant in 

branch (BRVO) or central (CRVO) retinal vein occlusion: six months follow-up 

 
 

Abstract 

Purpose: The purpose of this study was to compare early and late injections of intravitreal 

dexamethasone implant in patients affected by central retinal vein occlusion (CRVO) or branch 

retinal vein occlusion (BRVO) with a six-month follow-up. We assessed whether an earlier 

treatment start (within 7 days from diagnosis) could be more beneficial than a delayed (or late) 

treatment start (after 7 days). 

Materials and Methods: The study included 81 patients (81 eyes) affected by retinal vein 

occlusion. Best corrected visual acuity was assessed through Early Treatment Diabetic Retinopathy 

Study (ETDRS) while central macular thickness (CMT) was measured by spectral-domain optical 

coherence tomography. 

Results: Both types of patients had a positive therapeutic response to dexamethasone, with an 

increase in visual acuity (ETDRS) and CMT reduction. CRVO patients were characterized by lower 

ETDRS values at baseline and at the end of the follow-up as compared to BRVO. CRVO patients 

showed higher CMT values at baseline, after 3 and six months from injection. No significant 

differences in therapeutic response to dexamethasone were observed between patients treated early 

or late, regardless of RVO type.  

Conclusions: This study demonstrates that the therapeutic properties of dexamethasone implant are 

not significantly influenced by an early or late treatment start in patients affected by BRVO and 

CRVO, although its therapeutic efficacy seems greater in the former type. 
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Introduction 

Retinal vein occlusion (RVO) is a common vascular disorder of the retina involving either the 

central or branch retinal veins. RVO represents the second most common cause of vision loss from 

retinal vascular disease, following diabetic retinopathy (1). RVO causes an increase in retinal 

capillary pressure, which results in up-regulation of vascular endothelial growth factor (VEGF) 

expression and a consequent increase in vascular permeability (2). These effects trigger 

complications, including macular edema and varying degrees of ischemia, and potentially lead to 

severe vision loss. The prognosis for branch RVO (BRVO) is frequently more favorable than that 

for central RVO (CRVO) (3). 

At present, anti-VEGF drugs have revolutionized the clinical course and prognosis of patients with 

RVOs (4). The anti-VEGF agents have been recognized as the first-line treatment for macular 

edema in both types of RVO. Anti-VEGF drugs such as Ranibizumab (Lucentis®, Genentech Inc., 

San Francisco, California, USA and Novartis Pharma AG, Basel, Switzerland), Aflibercept 

(EYLEA; Bayer HealthCare, Berlin, Germany), and bevacizumab (Avastin; Genentech Inc.) and 

Bevacizumab (Avastin, Genentech) have been widely used by ophthalmologists to treat RVO (5). 

Although Ranibizumab has been licensed for the treatment of patients with macular edema 

secondary to RVO (6), in 2005 the off-label use of bevacizumab for RVO treatment was introduced 

because of its similar target specificity and lower cost (7). Despite this, there is lack of large-scale 

clinical trial data supporting the use of bevacizumab (5), and single cases of complications 

associated with its utilization have been reported (8). 

More recently, the use of intravitreal corticosteroids, such as dexamethasone, triamcinolone 

acetonide and fluocinolone acetonide have been also introduced for the treatment of RVO (9-14). 

Corticosteroids including dexamethasone are known to have anti-inflammatory, anti-angiogenic 

properties and may inhibit the expression of VEGF, the adhesion molecule ICAM-1, 

proinflammatory cytokines (i.e. interleukin-6) and chemokines (MCP-1) (15-17). 

JU
ST A

CCEPTED



In 2009, a sustained-release intravitreal 0.7 mg dexamethasone delivery system, Ozurdex (Allergan 

Inc., Irvine, CA, USA), was approved for treatment of macular edema secondary to RVO. 

Dexamethasone intravitreal implant is a biodegradable dexamethasone-releasing implant containing 

the corticosteroid dexamethasone. The implant is applied 3–4 mm posterior to the limbus, does not 

require surgical removal, and if necessary, it allows you to place another implant. Two phases of 

drug release are observed. The first phase is characterized by 2-month high concentration of the 

drug release. Successively, drug release decreases over time and within 6-month period drug 

concentration declines to non quantifiable levels (18). 

Ozurdex has demonstrated efficacy and safety for the treatment of BRVO and CRVO (12) and was 

also approved for the management of diabetes, noninfectious posterior uveitis and Irvine-Gass 

syndrome. In addition, intravitreal dexamethasone has shown to have better therapeutic effects in 

patients affected by diabetic macular edema previously treated with other corticosteroids such as 

intravitreal triamcinolone (19)  

Previous studies on RVO disease course have shown that a macular edema is present from the 

beginning and its persistence is associated with poor visual prognosis (20-22). In addition, the 

GENEVA study showed greater improvement of symptoms in the group of patients with shorter 

duration of macular edema (12). Thus, there is the possibility that an earlier treatment start could 

give better outcome in anatomical and functional results as compared to a delayed treatment start. 

To test this hypothesis in this study we compared the effect of intravitreal injection of 

dexamethasone implant in BRVO and CRVO patients who received an earlier (within 7 days from 

diagnosis) or a delayed treatment start (after 7 days from diagnosis). In these patients, we measured 

the best corrected visual acuity (BCVA) and central macular thickness (CMT) at baseline and after 

1, 3, and 6 months post injection.  
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Materials and methods 

Patient selection 

The subjects were recruited at Department of Sense Organs, Faculty of Medicine and Dentistry, 

Sapienza University of Rome, Italy. Informed consent was obtained from all subjects. The study 

adhered to the tenets of the Declaration of Helsinki for research involving human subjects. 

The study included 81 patients (81 eyes; 53 males and 28 females) all affected by retinal vein 

occlusion (Table 1). Mean age was 62.5 ± 15.3 years. All eyes affected were treated with Ozurdex
®
. 

The timing to injection was recorded since start of symptoms, after the diagnosis of RVO. 

 

 

[Table 1 near here] 

 

Inclusion criteria  

Criteria for inclusion were: (a) age >18 years old; (b) macular edema secondary to central or branch 

retinal vein occlusion; (c) BCVA measured by ETDRS <45 letters and between 0.2 and 1.0 

LogMAR at baseline examination; (d) CMT ≥ 285 μm measured by spectral-domain optical 

coherence tomography (SD-OCT) at baseline examination; (e) intraocular pressure under 21 

mmHg; (f) subjects free of treatment (intravitreal or laser) for their vein occlusion. 

 

Exclusion criteria 

The exclusion criteria were: (a) previous laser treatment or intravitreal injection; (b) uncontrolled 

arterial hypertension; (c) subjects with high-grade cataracts; (d) glaucoma; (e) epiretinal membrane 

involving fovea or organized hard exudative plaques; (f) age-related macular degeneration 

(AMD);(g) any ocular surgery in the study eye in the last six months; (h) pregnancy; (i) case-history 

for intraocular pressure (IOP) elevation in response to steroid  treatment; (j) uveitis. 
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Efficacy criteria 

- Primary outcome measure was the changes in mean BCVA values before and after the treatment. The 

implant was considered efficient when a mean improvement of BCVA ≥ 10 letters (2 lines ETDRS) was 

observed.;  

- Secondary outcome measure was the changes in CMT values between baseline and  follow-up 

visits trough the analysis of the retinal layer structure using OCT. The expected outcome was a 

reduced mean CMT ≥ 250 µm. The evaluation of the integrity of the external membrane and of the 

inner and outer segments of the photoreceptor interface was carried out at baseline (T0) and after 1 

(T1), 3 (T3), and 6 months (T6) post injection. 

 

Safety Criteria 

The insurgence of undesired side-effects correlated to the drug (i.e. inflammation of the anterior 

chamber; ocular pain; keratitis or vitreous opacity; increase in intraocular pressure and insurgence 

of cataract) was monitored monthly. 

Side effects correlated to the intravitreal therapy (i.e. endophthalmitis; perforation of the eye; 

conjunctival hemorrhage and systemic effects related to the drug) were also monitored monthly. 

 

Procedure of Intravitreal Dexamethasone Implant 

All implants were performed under sterile conditions. Povidone–iodine solution (5%) and topical 

anesthetic ( ropivacaine) were used to prepare the conjunctiva and the blepharostat was positioned. 

A 700 microgram slow release Intravitreal Dexamethasone Implant (Ozurdex® ) was placed in the 

vitreal cavity behind the crystalline lens within 3±2 days from baseline examination. All injections 

were performed in an operating room and the dexamethasone implant was inserted into the vitreous 

cavity through the pars plana using a customized single-use 22-gauge applicator (see ref. 16 for 

further details).
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Evaluations 

Baseline evaluation of vision carried out pre-therapy at T0 included: fluorangiography performed to 

evaluate the presence of macular ischemia, BCVA assessed through ETDRS tables placed at a 

distance of 4 m by slit lamp biomicroscopy, ocular tonometry (using a Goldman applanation 

tonometer), fundus biomicroscopy, optical coherence tomography (OCT) (for measurement of 

macular thickness and morphology using a Spectralis HRA-OCT produced by Heidelberg 

Engineering with a volumetric 512 x 49-scan) and color fundus photography. CMT was measured 

by spectral-domain optical coherence tomography. 

BCVA and CMT exams were carried out at baseline (T0) and repeated after 1 (T1), 3 (T3), and 6 

months (T6) post injection. 

 

Study groups 

To evaluate the difference in treatment response between the RVO types, patients were divided in 

two groups according to their clinical records: (a) patients affected by CRVO (n=46) and (b) 

patients affected by BRVO (n=35). A sham treatment group, although helpful to improve the 

quality of the study, was not included for ethical reasons.  

Successively, to evaluate the differences between an early and late treatment start, patients were 

also divided in the following two groups: (c) patients where the treatment was administered within 

7 days from the initial RVO diagnosis (≤ 7d) (n= 38; 22 BRVO/16 CRVO) and (d) patients where 

the treatment was administered later than 7 days from RVO diagnosis (> 7d) (n=43; 13 BRVO/30 

CRVO). 

The choice to compare patients injected before and after 7 days was not based on previous clinical 

data but on examination of clinical records at admission to our ophthalmic emergency unit. 

Although all patients were immediately treated with Ozurdex, some of them were diagnosed in a 

very initial phase of RVO at admission while others in a more advanced phase of disease with a 

time window of 8-30 days.  
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Statistical analysis  

Data were analyzed by ANOVA with repeated measures with diagnosis (BRVO/CRVO), treatment 

time (within/after 7 days from diagnosis) and time (months from injection) as variables. Post-hoc 

comparisons were performed with Fisher's Protected Least Significant Difference (PLSD) post-hoc 

test. A p-value <0.05 was considered statistically significant. Statistical analysis was performed 

using the Statview software from SAS Institute. 

 

Results 

 

Visual acuity measured with ETDRS Scale after intravitreal dexamethasone implant in BRVO and 

CRVO patients 

 

Repeated measures ANOVA showed that intravitreal dexamethasone implant had a significant 

effect over treatment time on visual acuity (p<0.001) (Fig. 1). Post-hoc analysis showed that 

ETDRS values were elevated at T1 (p<0.001), T3 (p<0.001) and T6 (p<0.001) as compared to T0 in 

both BRVO and CRVO patients. We also observed that patients affected by BRVO had increased 

ETDRS values at baseline (p<0.05) and T6 (p<0.05) as compared to CRVO patients (Fig.1) (Table 

2). 

 

[Figure 1 near here] 

 

[Table 2 near here]  
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ETDRS values in patients treated before or after 7 days from diagnosis 

The differences in ETDRS values between patients treated before or after 7 days from diagnosis are 

shown in Fig. 2. ANOVA did not show significant differences between the two groups. We 

observed a significant effect of intravitreal dexamethasone treatment (p<0.05). Post-hoc analysis 

showed that dexamethasone increased ETDRS values at T1 (p<0.001), T3 (p<0.001) and T6 

(p<0.001) as compared to T0. 

 

[Figure 2 near here] 

 

CMT after intravitreal dexamethasone implant in BRVO and CRVO patients 

Repeated measures ANOVA showed that intravitreal dexamethasone implant had a significant 

effect over treatment time on CMT (p<0.001) (Fig. 3). Post-hoc analysis showed that CMT values 

were reduced at T1 (p<0.001), T3 (p<0.001) and T6 (p<0.001) as compared to T0 in both BRVO 

and CRVO patients.  

Patients affected by BRVO had decreased CMT values at baseline (p<0.05), T3 (p<0.05) and T6 

(p<0.05) as compared to CRVO patients (Table 2). 

 

 

[Figure 3 near here] 

 

CMT values in patients treated before or after 7 days from diagnosis 

The differences in CMT values between patients treated before or after 7 days from diagnosis are 

shown in Fig. 4. ANOVA did not show significant differences between the two groups. We 

observed a significant effect of intravitreal dexamethasone treatment (p<0.001). Post-hoc analysis 

showed that dexamethasone significantly reduced CMT values at T1 (p<0.001), T3 (p<0.001) and 

T6 (p<0.001) as compared to T0 (Fig. 4) (Table 2). 
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[Figure 4 near here] 

 

Side effects 

Intraocular pressure (IOP) of each patient did not shown significant increment during the time of 

the study and in the successive follow-up. None of the patients had uncontrolled hypertension, 

hyperlipidemia, renal disease, or other comorbidities at the time of inclusion or during the follow-up 

period. In 5 patients where IOP increased over 21 mmHg, this condition was successfully treated 

with beta blockers.  

Six patients had a worsening of their cataract during the follow-up period, presumably due to 

dexamethasone adverse reaction. None of the patients showed side effects correlated to the surgical 

intervention itself. 

 

 

Discussion 

This study was performed to investigate whether the therapeutic effect of dexamethasone 

intravitreal implants in patients affected by branch (BRVO) or central (CRVO) retinal vein 

occlusion may depend on the interval between diagnosis and treatment start. This idea was 

generated by data reported in the GENEVA study showing that the group of patients with shorter 

duration of macular edema were characterized by greater symptom improvement (12). Therefore, in 

this study we aimed at evaluating whether an earlier treatment start (within 7 days from diagnosis) 

could be more beneficial than a delayed treatment start (after 7 days from diagnosis).  

The results showed that both types of patients had a positive therapeutic response to 

dexamethasone, characterized by an increase in visual acuity (ETDRS) and reduction of CMT. 

CRVO patients were characterized by lower ETDRS values at baseline and at the end of the follow-
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up as compared to BRVO. CRVO patients also showed greater CMT values at baseline, after three 

and six months from injection. No significant differences on therapeutic response to dexamethasone 

were observed between patients treated early or late, regardless of RVO type.  

The main finding of our study is that the interval between diagnosis and treatment has not 

significant effects on the therapeutic response to dexamethasone implant in BRVO and CRVO 

patients. These data suggest that the response to dexamethasone is not influenced by the time 

elapsed between diagnosis and treatment, and that the disease process could be reversed in an 

acceptable time window. 

Although the optimal treatment strategy for RVO is still matter of debate, these data suggest that 

dexamethasone implant is a good therapeutic option for the treatment of RVO. Natarajan (23) states 

that, in the majority of cases of BRVO, the disease may undergo spontaneous regression after 3 

months. However, this hypothesis is not always confirmed in the clinical practice. In such cases, 

anti-angiogenic drugs, like ranibizumab, pegaptanib and bevacizumab, represent the best treatment 

options without causing tissue damage (24-26). In particular, antiangiogenic drugs may be useful 

for reducing both edema and neo-vascularization in occlusive pathologies (24,27,28). 

Dexamethasone implants showed similar therapeutic profile in both BRVO and CRVO patients. 

These data are in line with previous reports demonstrating the efficacy of dexamethasone for the 

treatment of macular edema secondary to retinal vein occlusion (29). As reported in a previous 

study (30), its therapeutic effect was more evident for BRVO cases, although it should be noted that 

BRVO patients, at least in our cohort, were characterized by better condition at baseline as 

compared to CRVO. BRVO has generally a more favorable prognosis than that of CRVO (21,31). 

This could be explained by the fact that, although the exact pathogenesis of RVO remains unclear, 

CRVO and BRVO are different entities with different prognosis and management (32).  

In any case, this study shows that dexamethasone implant could be beneficial in both types, without 

significant side effects. This latter finding is in line with the randomized GENEVA clinical trial 

(12), which was also sham-controlled, performed to evaluate the safety and efficacy of two doses of 
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dexamethasone intravitreal implant (0.7 and 0.35 mg) in patients affected by macular edema 

associated with BRVO or CRVO. That study demonstrated that, after a single injection, both groups 

of patients had a significant letter improvement in BCVA (>15) as compared to the sham group, 

without significant differences in the rate of complications, such as cataract or increased IOP. On 

the opposite, another clinical trial, the SCORE study (33), performed with another corticosteroid 

administered intravitreally, triamcinolone, did not find differences in visual acuity and CMT in a 

group of BRVO patients as compared to the group treated with grid photocoagulation. The 

conclusion was that, although the two treatments had a similar outcome on visual acuity, the rates of 

adverse events (particularly elevated IOP and cataract) were highest in the triamcinolone (4-mg) 

group. The reason for such discrepancy are not clear. It is possible that the two corticosteroids may 

have different effects on patients depending on their composition, preparation and dosages (34).  

Interestingly, a later analysis of the GENEVA and SCORE studies (35) reported that those studies 

provide insufficient evidence to support the use of intravitreal steroids in CRVO patients, because 

of a high risk of bias due to incomplete outcome data in the SCORE study and selective outcome 

reporting in the GENEVA study. It should be also noted that the lower rates of these adverse events 

(increased IOP and cataract) in our cohort could be due to more restrictive “inclusion and/or 

exclusion criteria” as compared to other studies, possibly leading to the formation of a healthier 

study group. It is possible that our data on IOP elevation are different from those of the GENEVA 

and other studies because of the timing of measurements. We found indeed that after four weeks 

IOP values were constant in CRVO and BRVO patients as compared to baseline measurements. In 

addition, patients presenting IOP elevation were treated with local antihypertonic drop, a fact that 

may have contributed to reduce steroid-induced IOP elevation. In fact after 12 weeks IOP in these 

patients was under 21 mmHg. It is unlikely that differences in clinical evaluation and/or intravitreal 

procedure may have resulted in lower rate of complication. Thus, these studies together with ours 

indicate the use of corticosteroid intravitreal implants probably needs to be further developed to 
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avoid the possibility that implants with prolonged release characteristics may increase the risk for 

ocular side effects such as cataract and glaucoma. 

There are some limitation to the interpretation of our findings. A six-month follow-up is a relatively 

short period to reach definitive conclusions. Thus, these data need to be confirmed in successive 

studies with larger cohorts of patients and for a longer period of time. Moreover, it is desirable that 

future trials will compare different treatment strategies (i.e. dexamethasone vs anti-VEGF) or 

combination therapies within the same study and evaluate the efficacy of repeat treatments for 

continued symptom relief.  

In conclusion, this study shows that the therapeutic response to dexamethasone implant in patients 

affected by BRVO and CRVO may not be influenced by the time elapsed between diagnosis and 

treatment, although its therapeutic efficacy seems greater in BRVO patients. 
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Figure caption 

 

Figure 1. Best corrected visual acuity using ETDRS in patients affected by branch (BRVO) and 

central retinal vein occlusion (CRVO) treated with dexamethasone implant (Ozurdex®) over six 

months. Data are the mean± SEM. Data are expressed in letters (EDTRS values). T0: baseline; T1: 

1 month; T3: 3 months; T6: 6 months post injection. Asterisk (*) indicates significant difference 

between the groups. *p<0.05; **p<0.01. 

 

Figure 2. Best corrected visual acuity using ETDRS in patients affected by retinal vein occlusion 

(RVO) and treated with dexamethasone implant within or after 7 days from diagnosis. Data are the 

mean± SEM. Data are expressed in letters (EDTRS values). T0: baseline; T1: 1 month; T3: 3 

months; T6: 6 months post injection. ≤7d= within 7 days from diagnosis; >7d= after 7 days from 

diagnosis. Asterisk (*) indicates significant difference between the groups. **p<0.01.  

 

Figure 3. Central macular thickness (CMT) in patients affected by branch (BRVO) and central 

retinal vein occlusion (CRVO) treated with Intravitreal Dexamethasone Implant (Ozurdex®) over 

six months. Data are the mean± SEM. Values are expressed in m.T0: baseline; T1: 1 month; T3: 3 

months; T6: 6 months post injection. Asterisk (*) indicates significant difference between the 

groups. *p<0.05; **p<0.01. 

. 

Figure 4. Central macular thickness (CMT) in patients affected by retinal vein occlusion (RVO) 

and treated with dexamethasone implant within or after 7 days from diagnosis. Data are the mean± 

SEM. Values are expressed in m. T0: baseline; T1: 1 month; T3: 3 months; T6: 6 months post 

injection. . ≤7d= within 7 days from diagnosis; >7d= after 7 days from diagnosis. Asterisk (*) 

indicates significant difference between the groups. **p<0.01. 
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Table 1. Demographic and clinical features of the patients affected by 

retinal vein occlusion included in the study.  

 

Number of patients 81 

Number of treated eyes 81 

Sex M=53; F=28 

Age (years) 62.5 ± 15.31 

Number of patients treated ≤ 7 days  38 (22 BRVO/16 CRVO) 

Number of patients treated >7 days 43 (13 BRVO/30 CRVO) 

Number of patients affected by BRVO 35 

Number of patients affected by CRVO 46 

Data are expressed as mean±standard deviation. M: male; F: female; branch 

retinal vein occlusion (BRVO);central retinal vein occlusion (CRVO). 
 
 
 

Table 2. Early Treatment Diabetic Retinopathy Study (EDTRS) and Central macular thickness 

(CMT) values at baseline and in the successive follow-up points. 

 

Time points Visual Acuity (number of letters 

ETDRS) 

CMT (µm) 

BRVO CRVO BRVO CRVO 

Baseline (T0) 28.94±20.62 15.76±15.56 472.00±143.67 626.96±246.68 

1 month (T1) 41.35±19.92 31.80±18.69 279.94±88.32 345.23±163.30 

3 months (T3) 43.82±20.34 35.34±19.63 253.11±47.52 346.84±159.89 

6 months (T6) 40.35±19.82 27.03±18.84 317.00±130.36 468.88±213.67 

Data are the mean± standard deviation. BRVO: branch retinal vein occlusion; CRVO: central 

retinal vein occlusion. 
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