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Introduction

Retinal vein occlusion (RVO) is the second most frequently 
seen type of retinal vascular disorder after diabetic reti-
nopathy, and macular edema (ME) is most common reason 
for visual loss in patients with RVO (1–5). Inflammation and 
increased vascular endothelial growth factor (VEGF) levels 

both play important role in pathogenesis of ME secondary 
to RVOs (4–7). Various treatments have been reported to 
be effective in treatment of ME secondary to RVO (1–8). 
Currently, intravitreal injections of anti-VEGF agents or 
steroids are preferred as first-line treatment options for 
ME (8–10). In the present study, aim was to evaluate out-
comes of intravitreal dexamethasone implant (IDI) treat-

Objectives: The aim of this study was to evaluate treatment outcomes of intravitreal dexamethasone implant (IDI) in 
patients with macular edema (ME) secondary to retinal vein occlusion (RVO), and to assess mean number of visits and 
injections during 12 months of treatment.
Methods: Records of newly diagnosed RVO patients who were treatment-naïve and had follow-up of at least 12 months 
were included in this retrospective case series. All patients received initial, single dose of IDI, which was repeated in 
monthly or bimonthly follow-up when visual acuity decreased by 1 or more lines compared with most recent visit, or an 
increase in central retinal thickness (CRT) >150 μm was observed in optical coherence tomography images. Primary out-
come measures of this study were change in best-corrected visual acuity (BCVA) and CRT. Secondary outcome measures 
were number of visits and number of injections.
Results: Forty-five eyes of 45 patients were included. Mean BCVA at baseline and month 3, 6, 9, and 12 was 0.15±0.15 
decimals, 0.23±0.24 decimals, 0.20±0.20 decimals, 0.18±0.17 decimals, and 0.19±0.20 decimals, respectively. Mean CRT 
at baseline, and months 3, 6, 9, and 12 was 599±111 μm, 388±137 μm, 421±142 μm, 409±130 μm, and 420±169 μm, 
respectively. Mean number of planned visits at month 12 was 4.8±1.0, and number of completed visits was 4.2±1.0 (89.0% 
completion). Mean number of planned injections at month 12 was 1.78±0.7, and number of injections performed was 
1.76±0.7 (98.8% completion).
Conclusion: IDI did not appear to be effective agent in real-life conditions of treatment of ME secondary to RVO with 
respect to visual outcomes. Fact that the study consisted of heterogeneous group of patients, as well as small number 
of cataract operations and injections were likely main reasons for poor visual outcomes. However, IDI did demonstrate 
significant effect on anatomical outcomes. Number of both visits and injections was lower than observed in prospective 
multicenter studies, as expected.
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ment in patients with ME secondary to RVO, as well as to 
examine mean number of visits and injections administered 
during first year of treatment.

Methods

This study was retrospective interventional case series. 
Medical records of patients who had ME secondary to RVO 
and who underwent IDI treatment between January and 
December of 2014 were reviewed. Newly diagnosed treat-
ment-naïve RVO patients who had ME <3 months on first 
admission, and had follow-up of at least 12 months were 
included. Patients who had co-existing retinal disease (such 
as diabetic retinopathy or epiretinal membrane), or media 
opacity that could decrease visual acuity (VA) were not in-
cluded. Written, informed consent for treatment was ob-
tained from all patients, and the study adhered to tenets of 
the Declaration of Helsinki. 

Data collected from patient records included age, gen-
der, type of RVO, ischemic status, best-corrected visual 
acuity (BCVA), and central retinal thickness (CRT) at base-
line and months 3, 6, 9, and 12, as well as number of visits 
and number of injections administered.

All patients underwent standardized examination, in-
cluding measurement of BCVA using Early Treatment 
Diabetic Retinopathy Study (ETDRS) chart at 4 meters, 
slit-lamp biomicroscopy and fundus examination, and mea-
surement of intraocular pressure (IOP) via applanation 
tonometry. Fundus photography, fluorescein angiography 
(HRA-2; Heidelberg Engineering, Heidelberg, Germany), 
and optical coherence tomography (OCT) imaging (Spec-
tralis; Heidelberg Engineering, Heidelberg, Germany) were 
performed before treatment. All examinations were repeat-
ed at all visits, with exception of fluorescein angiography, 
which was repeated only when cause of VA deterioration 
could not be clarified in clinical examination or with other 
imaging methods. OCT was used to measure CRT, which 
was defined as mean thickness of the neurosensory retina 
in central 1 mm diameter region, and was computed via 
OCT mapping software provided with device. Fluorescein 
angiography was inspected for capillary dropout zones at 
the fovea and peripheral retina, and for leakage, which were 
accepted as causes of ME. Type of disease was defined as 
ischemic RVO if ischemic area was ≥5 disc areas in branch 
retinal vein occlusion (BRVO) patients, or ≥10 disc areas in 
central retinal vein occlusion (CRVO) patients.

All injections were performed under sterile conditions 
after application of topical anesthesia, 10% povidone-iodine 
(Betadine; Purdue Pharma, Stamford, CT, USA) scrub was 
used on the eyelids and eyelashes, and 5% povidone-iodine 
was administered to the conjunctival sac. Intravitreal dexa-
methasone implant (700 μg [mcg]) was injected through the 

pars plana 3.5 mm posterior to the limbus with 22-gauge 
preloaded injection system. Patients were called for infec-
tion control 2 days after injection and instructed to return 
to the hospital if they experienced decreased vision, eye 
pain, or any new symptoms.

Initially, all of the patients received single dose IDI in-
jection. Patients were then followed monthly or bimonthly, 
and single injection of IDI was repeated when VA decreased 
by 1 or more ETDRS lines from previous visit, or increase 
>150 μm in CRT was observed in OCT images.

Primary outcome measures of this study were change in 
BCVA and CRT. Secondary outcome measures were num-
ber of visits and injections given.

Statistical Analysis
VA was converted to logarithm of the minimum angle of 
resolution (LogMAR) for statistical analysis. Categorical 
variables were presented as numbers and percentages, 
while numerical variables were expressed as mean and SD. 
Data were first analyzed in terms of normality using Shap-
iro-Wilk test. As distribution of the data was determined 
to be normal, VA and CRT values between baseline and 
other time points were assessed with repeated measures 
test. Categorical variables were compared using chi-square 
test. P value <0.05 was considered statistically significant.

Results

Forty-five eyes of 45 patients were included. Baseline gen-
eral characteristics are summarized in Table 1. Twenty-five 
patients (55.6%) demonstrated BRVO, and 20 patients 
(44.4%) exhibited CRVO. Twenty-three patients (51.1%) 
had non-ischemic RVO, and 22 patients (48.9%) had isch-
emic RVO.

Number of eyes	 45

Age (years)	 63.0±10.4

Gender (male/female)	 25/20

Hypertension (%)	 31 (68.8)

Diabetes (%)	 13 (28.8)

Hyperlipidemia (%)	 5 (11.1)

Fluoroscein angiography (non-ischemic/ischemic)	 23/22

Type of RVO (BRVO/CRVO)	 25/20

Lens status (phakic/pseudophakic)	 30/15

Baseline BCVA (decimals)	 0.15±0.15

Baseline CRT (μm)	 599±111

BCVA: best corrected visual acuity; BRVO: branch retinal vein occlusion; CRT: 
central retinal thickness; CRVO: central retinal vein occlusion; RVO: retinal 
vein occlusion.

Table 1. General characteristics of the patients
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Mean BCVA at baseline and months 3, 6, 9, and 12 was 
0.15±0.15 decimals (range: 0.01–0.5 decimals), 0.23±0.24 
decimals (range: 0.01–0.9 decimals), 0.20±0.20 decimals, 
(range: 0.01–0.7 decimals), 0.18±0.17 decimals (range: 0.01–
0.7 decimals), and 0.19±0.20 decimals (range: 0.01–0.7 dec-
imals), respectively (Table 2, Figure 1). With exception of 
month 3, mean BCVA was not statistically different at any 
time point compared with mean baseline BCVA (p=0.003 
for month 3; p<0.06 for month 6; p=0.2 for month 9; 0=0.3 
for month 12). Ten (22.2%) of the 45 patients had gained 
≥3 LogMAR lines of VA at month 12. Percentage of patients 
who had stable VA (lost <3 lines, stable, or gained <3 lines) 
at month 12 was 64.4% (29/45), and 6 patients (13.3%) lost 
≥3 lines of VA.

Mean CRT at baseline and months 3, 6, 9, and 12 was 
599±111 μm (range: 413–874 μm), 388±137 μm (range: 
226–876 μm), 421±142 μm (range: 201–682 μm), 409±130 
μm (range: 207–686 μm), and 420±169 μm (range: 150–
987 μm), respectively (Table 2, Figure 2). Mean CRT level 
was statistically lower than mean baseline BCVA at all time 
points (p<0.0001 for months 3, 6, 9, and 12). 

Mean number of planned visits at month 12 was 4.8±1.0 
(range: 2–7), and number of completed visits was 4.2±1.0 
(range: 2–7) (89.0% completion). Mean number of planned 
injections at month 12 was 1.78±1.5 (range: 1–3), and 

number of injections performed was 1.76±1.4 (range: 1–3) 
(98.8% completion). 

Fourteen patients (31.1%) showed progression in cata-
ract formation during the study period and 2 of them (4.4%) 
underwent cataract surgery. Nine (20%) of the 45 patients 
indicated increase >10 mmHg in IOP; however, condition 
was transient in all cases and treated only with topical an-
tiglaucomatous drops. None of the patients required in-
cisional surgery. No injection-related endophthalmitis was 
noted after total of 79 injections. 

Discussion

In this study, 12 months of real-life outcomes of IDI treat-
ment for ME secondary to RVO were evaluated. VA in-
creased significantly from 0.20 at baseline to 0.23 decimals 
as early as month 3; however, did not remain significantly 
better through month 12, as it dropped to 0.20 again in 
month 6, was 0.18 at month 9, and 0.19 at month 12. CRT 
level was also found to be significantly lower at months 3, 
6, 9, and 12. 

In the pivotal prospective multicenter study conducted 
by Haller et al., efficacy of IDI in treatment of ME second-
ary to RVO was evaluated (11). Total of 1267 BRVO and 
CRVO patients were included in the study. Drawback of 
the research was that second IDI injection was not admin-

		  Baseline	 Month 3	 Month 6	 Month 9	 Month 12

BCVA, decimals	 0.15±0.15	 0.23±0.24	 0.20±0.20	 0.18±0.17	 0.19±0.20

(LogMAR)	 (1.03±0.50)	 (0.91±0.54)	 (0.94±0.53)	 (0.97±0.55)	 (0.97±0.54)

CRT, μm	 599±111	 388±137	 421±142	 409±130	 420±169

BCVA: best-corrected visual acuity; CRT: central retinal thickness; LogMAR: logarithm of minimum angle of resolution.

Table 2. Mean best corrected visual acuity and central retinal thickness levels at different time points

0.40

Be
st

 C
or

re
ct

ed
 V

is
ua

l A
cu

ity
 (

D
ec

im
al

s)

0.30

0.20

0.10

0.00
Month 12Month 9Month 6Month 3Baseline

Figure 1. The graph shows change in mean visual acuity level from baseline to month 12.
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istered for 6 months, and it was detected that efficacy did 
not last full 6 months. Significant increase in BCVA faded 
after 2 months. As needed IDI regimens have been followed 
in treatment of various diseases, and efficacy of single in-
jection has been found to be about 3 to 4 months (12–17). 
Korobelnik et al. evaluated real-life outcomes of IDI in RVO 
patients in a multicenter prospective study conducted in 
France (12). Length of study follow-up was 24 months, and 
279 patients were included. Distribution of type of RVO 
was 53.9% BRVO and 46.1% CRVO. Mean baseline BCVA 
was 47.7 ETDRS letters and increased by 11.4 letters at 
week 6 and 4.6 letters at month 24, both of which were 
statistically significant. However, the included patients were 
not all treatment-naïve and not all received only IDI treat-
ment. Subgroup of patients who only received IDI mono-
therapy gained around 5 letters at month 12 and 8.3 letters 
at month 24. CRT was 554 μm at baseline and decreased 
significantly to 302 μm significantly at month 24. Another 
prospective study performed by Eter et al. evaluated rela-
tionship between duration of ME associated with RVO and 
achievement of visual gain in patients treated with IDI (13). 
The study consisted of 573 patients and mean number of 
injections was 1.17 during the study period. VA outcomes 
were better in subgroup of patients with ME duration <90 
days than in the patients with duration of >180 days. In 
a retrospective study conducted by Dugel et al., treat-
ment-naïve RVO patients treated with IDI were reviewed 
(14). Data of 289 patients who received ≥2 injections were 
reviewed and 39 treatment-naïve patients were included. 
After mean follow-up time of 13.9 months and with mean 
of 2.9 IDI injections, 70.3% of the patients gained ≥3 lines 
of vision. In that study, 15 of the 39 patients demonstrated 
IOP >25 mmHg; none required glaucoma surgery. Parodi 
et al. prospectively evaluated efficacy of IDI treatment in 

patients with ME secondary to ischemic RVO (15). After 
follow-up of 12 months, mean baseline BCVA increased 
from 20/640 to 20/200 in ischemic CRVO subgroup, and 
increased from 20/125 to 20/63 in ischemic BRVO group. 
Mean CRT was found to have decreased from 749 μm to 
363 μm in ischemic CRVO group, and from 459 to 323 μm 
in ischemic BRVO group. Mean number of injections was 
reported to be 2.8 and 2.0 in ischemic CRVO and BRVO 
groups, respectively. Joshi et al. reported 12-month out-
comes of IDI treatment in as needed treatment regimen 
(16). Retrospectively, 51 eyes of 49 patients were includ-
ed. They reported that 30% of the eyes gained ≥15 letters 
of VA and 27% of the patients developed significant rise 
in IOP. All patients in the study with high IOP respond-
ed well to medical treatment; however, 4 eyes with CRVO 
were reported to show neovascular glaucoma during the 
study. Mayer et al. prospectively investigated efficacy of IDI 
in treatment of ME secondary to BRVO and CRVO (17). 
They added bevacizumab injections to treatment for some 
of the patients. The supplementary bevacizumab treatment 
had an additional benefit only in CRVO subgroup. Elevated 
IOP (>5 mmHg) was detected in 40% of the patients and 
half of the patients who received 3 IDI injections required 
cataract surgery. In monotherapy group, mean number of 
injections was 2.4 for CRVO subgroup and 1.8 for BRVO 
subgroup, respectively. In combination group, mean number 
of injections for CRVO and BRVO group was 2.4 and 2.0, 
respectively.

Our study represents daily practice of our clinic, and so 
was a retrospective, real-life study. We tried to observe as 
needed treatment regimen. However, as it was real-life prac-
tice, our injection numbers were lower than many previous 
prospective studies, as well as some previous retrospective 
studies. Parallel to the low number of treatments, our visual 

C
en

tr
al

 R
et

in
al

 T
hi

ck
ne

ss
 (

μm
)

700

600

500

400

300

200

100

0
Month 12Month 9Month 6Month 3Baseline

Figure 2. The graph shows change in central retinal thickness from baseline to month 12.
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outcomes were not as good as earlier prospective studies. 
One-third of the included patients showed progression in 
their lens opacity; however, only 2 required cataract surgery. 
One-fifth of our patients experienced increase in IOP >10 
mmHg, which was similar to previous reports.

Main limitation of this study was retrospective design. 
Also, number of included patients was relatively small, 
though of acceptable size for a study that included only 
treatment-naïve patients. Furthermore, we evaluated 
BRVO and CRVO patients together without dividing them 
into ischemic and non-ischemic subgroups. 

In conclusion, dexamethasone implant, which has previ-
ously been proven to be effective with regard to visual out-
comes in treatment of ME secondary to RVO, might not be 
satisfactory when patients are undertreated. Mean number of 
injections was 1.76 over 12-month period in our study, which 
is lower than previously reported. With this low number of 
injections, only BCVA remained stable during 12 months and 
only one-fifth of the patients gained ≥3 lines of vision.
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