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Abstract

Keywords

Purpose: The aim of this study was to compare the real-life
outcomes of Intravitreal Ranibizumab (IVR) and Intravitreal Dexamethasone Implant (IDI) treatments in patients with
Macular Edema (ME) secondary to Ischemic Retinal Vein
Occlusion (IRVO).

Dexamethasone, Ischemia, Ranibizumab, Retinal vein occlusion

Methods: Retrospective, interventional case control study.
The treatment naïve IRVO patients with ME who were treated with Intravitreal Ranibizumab (IVR) or Intravitreal Dexamethasone Implant (IDI) and had a minimum follow-up time
of 12 months were included. Primary outcome measure was
the change in Best Corrected Visual Acuity (BCVA). Secondary outcome measures were change in central retinal
thickness and mean number of injections.
Results: A total of 41 eyes of 41 patients were included.
Nineteen patients (46.3%) were treated with IVR, 22 patients (53.7%) were treated with IDI. Mean BCVA in IVR
group at baseline and month 12 was 1.25 ± 0.58 and 0.82
± 0.54 LogMAR, respectively. Mean BCVA in IDI group at
baseline and month 12 was 1.15 ± 0.52 and 1.09 ± 0.54
LogMAR, respectively. The change in mean BCVA was significantly better in IVR group than IDI group at month 12 (p
= 0.05 for month 3, p = 0.1 for month 6, p = 0.07 for month
9, and p = 0.03 for month 12, respectively). Mean number of
visits during the first year was 5.0 ± 1.0 (range 2-6) in IVR
group, and 4.0 ± 0.9 (range 3-6) in IDI group (p = 0.004).
Mean number of injections was 3.7 ± 1.2 (range 3-6) in IVR
group, and 1.50 ± 0.6 (range 1-3) in IDI group (p < 0.0001).
Conclusion: There was a statistically significant difference
in regard to change in VA at month 12 between IVR and
IDI treatments and the in-group VA changes was statistically
better in IVR group which might suggest that IVR might be a
better option in ME secondary to IRVO.

Introduction
Around one fifth of the Central Retinal Vein Occlusions (CRVO) and a significant amount of Branch Retinal Vein Occlusions (BRVO) are classified as ischemic
via Fluorescein Angiography (FA), and characterized by
a reduced perfusion of the retina [1-3]. Central retinal
vein occlusions are classified as ischemic CRVO when
a capillary non-perfusion area is > 10-disc areas and
BRVOs are classified as ischemic BRVO when a capillary
non-perfusion area is > 5-disc areas, detected in fluorescein angiography according to previous studies [1-3].
Most important complications of ischemic Retinal Vein
Occlusions (RVO) are Macular Edema (ME) and ocular
neovascularizations [3]. Ocular neovascularizations secondary to ischemic RVOs are conventionally treated
with panretinal laser photocoagulation for CRVO, and
scatter laser photocoagulation for BRVO [3]. However,
the treatment options for ME edema secondary to ischemic RVO are still a debate. Focal laser photocoagulation, some surgical approaches, and intravitreal injections of steroids and anti-Vascular Endothelial Growth
Factors (anti-VEGF) are the treatments evaluated for
ME secondary to RVO [4-15]. However, pivotal multicenter studies regarding about the efficacy of intravitreal injections of steroids and anti-VEGF agents in ME
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secondary to RVO usually excluded the patients with
ischemic RVO [14,15]. Soon after these studies, some
authors evaluated the efficacy of intravitreal treatment
in the ischemic subgroup of RVO patients [2,5,7-13]. In
this case control study, we aimed to compare the real-life outcomes of Intravitreal Ranibizumab (IVR) and
Intravitreal Dexamethasone Implant (IDI) treatments in
patients with ME secondary to RVO.

Methods
Medical records of patients who had ME secondary
to IRVO, and underwent IVR or IDI treatment between
January 2014 and December 2015 were reviewed in
this retrospective case-control study. Treatment naive
IRVO patients who had a macular edema < 3 months at
first admission, had a follow-up time at least 12 months
were included. Patients who had another retinal disease
(e.g., diabetic retinopathy, vitreomacular surface disorder), or non-ischemic RVO were not included. Written
informed consent for treatment was obtained from all
of the patients, and the study adhered to the tenets of
Declaration of Helsinki.
Data collected from patients’ records included, age,
gender, Best Corrected Visual Acuity (BCVA), and Central Retinal Thickness (CRT) at baseline, month 3, 6, 9,
and 12, and number of visits and injections.
All patients underwent standardized examination,
including measurement of BCVA using a projection
chart at 4 meters, slit-lamp biomicroscopy and fundus
examination, and measurement of Intraocular Pressure
(IOP) via applanation tonometry. Fundus photography,
fluorescein angiography (HRA-2; Heidelberg Engineering, Heidelberg, Germany), and Optical Coherence tomography (OCT) imaging (Spectralis; Heidelberg Engineering, Heidelberg, Germany) were performed before
treatment. All examinations were repeated 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 patients, or
≥ 10-disc areas in central retinal vein occlusion patients
[1-3].
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 ranibizumab 0.5 mg/0.5 ml (Lucen-
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tis; Novartis, Basel, Switzerland) with a 30 -gauge needle, or IDI (700 μg) was injected through the pars plana
3.5 mm posterior to the limbus with 22-gauge preloaded injection system. Patients were called for infection
control 2 days after injection and instructed to return to
the hospital if they experienced decreased vision, eye
pain, or any new symptoms.
In IVR group initially, some of the patients received
a loading dose of three consecutive monthly IVR injections. There were not any strict criteria for giving a
loading dose to the patients. Then the patients were
followed monthly, and a single injection of IVR was repeated when the VA decreased by one or more lines
from the last visit, or any increase in CRT in OCT images.
In IDI group, initially, all of the patients received single
dose IDI injection. Patients were then followed monthly
or bimonthly, and single injection of IDI was repeated
when VA decreased by 1 or more lines from previous
visit, or when an increase of > 150 micrometer in CRT
was observed in OCT images. Panretinal or scatter laser photocoagulation was performed for the ischemic
CRVO and BRVO patients, if new ocular neovascularization was detected at the follow-up visits.
Primary outcome measure of this study was change
in BCVA. Secondary outcome measures were change in
CRT, number of visits and given injections.

Statistical analysis
Visual acuity was converted to the 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 standard deviation. First data
were analyzed in terms of normality using Shapiro-Wilk
test. As the distribution of the data was found to be normal, independent sample t-test was used to compare
numerical variables between the 2 groups. Change in
BCVA and CRT within the 2 groups were assessed with
paired samples t-test. Categorical variables were compared by using chi-square test. P value < 0.05 was considered statistically significant.

Results
A total of 41 eyes of 41 patients were included. Nineteen patients (46.3%) were treated with IVR, 22 patients
(53.7%) were treated with IDI. The baseline characteristics of the 2 groups were summarized in Table 1.
Mean BCVA in IVR group at baseline, month 3, 6, 9,
and 12 was 1.25 ± 0.58 LogMAR (range 0.4-2.0), 0.91
± 0.59 LogMAR (range 0.0-2.0), 0.81 ± 0.64 LogMAR
(range 0.1-2.0), 0.89 ± 0.76 LogMAR (range 0.1-3.0), and
0.82 ± 0.54 LogMAR (range 0.1-2.0), respectively (Figure
1). Mean BCVA in IDI group at baseline, month 3, 6, 9,
and 12 was 1.15 ± 0.52 LogMAR (range 0.3-2.0), 1.09
± 0.57 LogMAR (range 0.15-2.0), 0.98 ± 0.64 LogMAR
(range 0.15-2.0), 1.07 ± 0.64 LogMAR (range 0.15-2.0),
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Table 1: General characteristics of the patients.
Number of eyes
Age (years)
Gender (female/male)
Hypertension (%)
Diabetes (%)
Hyperlipidemia (%)
Macular ischemia on FA
(non-ischemic/ischemic)
Type of RVO (BRVO/CRVO)
Lens status (phakic/pseudophakic)
Baseline BCVA (LogMAR)
Baseline CRT (micrometers)

IVR
19
58.5 ± 11.2
11/8
13 (68%)
4 (21%)
2 (7.4%)
4/15

IDI
22
63.7 ± 11.0
12/10
12 (54%)
6 (27.2%)
2 (9.0%)
8/14

p value
0.1
0.8
0.2
0.6
0.8
0.2

13/6
17/2
1.25 ± 0.58
640 ± 191

12/10
13/9
1.15 ± 0.51
623 ± 99

0.3
0.02*
0.7
0.5

IVR: Intravitreal Ranibizumab; IDI: Intravitreal Dexamethasone Implant; P: p value; FA: Fluorescein Angiography; BRVO: Branch
Retinal Vein Occlusion; CRVO: Central Retinal Vein Occlusion; BCVA: Best Corrected Visual Acuity; LogMAR: Logarithm of the
Minimum Angle of Resolution; CRT: Central Retinal Thickness.
*

p value less than 0.05 was considered statistically significant.
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Figure 1: The changes in mean Best Corrected Visual Acuity (BCVA) in ranibizumab and dexamethasone implant groups. The
graph shows the mean Logarithm of the Minimum Angle of Resolution (LogMAR) BCVA levels from baseline to month 12.

and 1.09 ± 0.54 LogMAR (range 0.15-2.0), respectively
(Figure 1). Mean BCVA from baseline to month 3, 6, 9,
and 12 was all statistically better in IVR group (p = 0.02
for month 3, p = 0.01 for month 6, p = 0.03 for month
9, and p = 0.02 for month 12, respectively). Mean BCVA
from baseline to month 3, 6, 9, and 12 was not statistically different in IDI group (p > 0.05 for all time points).
The change in mean BCVA was significantly better in IVR
group than IDI group at month 12 (p = 0.05 for month 3,
p = 0.1 for month 6, p = 0.07 for month 9, and p = 0.03
for month 12, respectively). At month 12, 8 of the 19
patients (42.1%) in IVR group, and 5 of the 22 patients
(22.7%) in IDI group gained VA ≥ 3 lines (p = 0.3). Sixteen
of the 19 patients (84.2%) in IVR group and 19 of the 22
patients (86.4%) in IDI group had a stable (lost < 3 lines,
stable, or gained < 3 lines) VA at month 12 (p = 0.3). Only
3 patients in IVR and 3 patients in IDI group lost ≥ 3 lines

Ozkaya et al. Int J Ophthalmol Clin Res 2017, 4:080

of VA at month 12 (p = 0.3).
Mean CRT in IVR group at baseline, month 3, 6, 9,
and 12 was 640 ± 191 micrometers (range 336-894),
483 ± 167 micrometers (range 246-874), 371 ± 168 micrometers (range 221-755), 445 ± 294 microns (range
236-1147), and 357 ± 109 micrometers (range 242-655),
respectively (Figure 2). Mean CRT in IDI group at baseline, month 3, 6, 9, and 12 was 623 ± 99 micrometers
(range 457-824), 445 ± 166 micrometers (range 226876), 453 ± 135 micrometers (range 234-682), 408 ± 119
microns (range 207-635), and 460 ± 194 micrometers
(range 150-987), respectively (Figure 2). Mean CRT from
baseline to all time points were found to be significantly
decreased in IVR group except for month 3 (p = 0.1 for
month 3, p = 0.001 for month 6, p = 0.01 for month 9,
and p < 0.0001 for month 12, respectively). Mean CRT
from baseline to all time points were found to be signifi• Page 3 of 6 •
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Figure 2: The changes in mean Central Retinal Thickness (CRT) in ranibizumab and dexamethasone implant groups. The
graph shows the mean logarithm of the minimum angle of resolution CRT levels from baseline to month 12.

cantly decreased in IDI group (p < 0.0001 for month 3,
p = 0.001 for month 6, p < 0.0001 for month 9, and p =
0.002 for month 12, respectively). The change in mean
CRT was not statistically different between the 2 groups
at any of the time points (p > 0.05 for all). At month 12,
9 patients (47.4%) in IVR group, and 7 patients (31.8%)
in IDI group had CRT < 350 micrometers (p = 0.3).
Mean number of visits during the first year was 5.0
± 1.0 (range 2-6) in IVR group, and 4.0 ± 0.9 (range 3-6)
in IDI group (p = 0.004). Mean number of injections was
3.7 ± 1.2 (range 3-6) in IVR group, and 1.50 ± 0.6 (range
1-3) in IDI group (p < 0.0001).
Seventeen patients (89.5%) were phakic and 2 (10.5%)
were pseudophakic in IVR group, and 13 patients
(68.2%) were phakic and 7 (31.8%) were pseudophakic in IDI group (p = 0.03). None of the patients in IVR
group and seven of the 13 (53.8%) patients in IDI group
showed progression in lens opacity (p < 0.0001). However only one patient required cataract surgery during
the 12 months of follow-up period.
Eleven of the 16 (68.8%) of ischemic CRVO patients
and 11 of 24 (56.0%) of ischemic BRVO patients required
panretinal or scatter laser photocoagulation during the
follow-up because of ocular neovascularization, and
none of the patients developed neovascular glaucoma
during the follow-up period.
None of the patients in IVR group and 6 of 22 patients
(27.3%) in IDI group indicated increase > 10 mmHg in
IOP; however, IOP increase was transient in all patients
and treated with only topical antiglaucomatous drops.
None of the patients required incisional surgery. No injection-related endophthalmitis was noted after total of
104 injections in both of the groups.
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Discussion
In this case control study, we evaluated the outcomes of IVR and IDI treatments in the subgroup of
ischemic RVO patients associated with ME. Mean BCVA
from baseline to month 12 was statistically better at
all time points in IVR group, in contrast no statistical
difference was found in IDI group. Ranibizumab group
showed significant visual gain in in-group BCVA changes; however, there was a significant difference between
the two groups in regard to visual changes at only month
12 throughout the first year. Also, the percentage of the
patients who showed ≥ 3 lines of VA gain, ≥ 3 lines of VA
loss, or were stable at month 12 were similar between
the two groups. Mean CRT was found to be decreased
from 640 micrometers to 357 micrometers in IVR group,
and from 623 micrometers to 460 micrometers in IDI
group. The change in mean CRT was statistically different for both of the groups at all of the time points, except for month 3 in IVR group. The change in mean CRT
was not statistically different between the two groups
at any of the time points. The mean number of visits
and injections of IVR group were both higher than the
IDI group as expected. However, they were lower than
the prospective randomized controlled studies which
reflected the real-life nature of our study. As it is a fact
that PRN (Pro re nata) treatment regimen is very difficult to obey in real life in both IVR and IDI treatments,
we had planned to perform monthly visits for IVR group
and at least bimonthly visits for IDI group; however,
the visit number was found to be 5 for IVR group and
4 for IDI group which were much lower than they had
to be [6]. Only one of the 22 patients required cataract
surgery during the follow-up and 6 of the 22 patients
showed transient IOP increase in IDI group. Around two
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thirds of the ischemic CRVO and half of the ischemic
BRVO patients showed ocular neovascularization and
required laser photocoagulation treatment and none of
these patients developed neovascular glaucoma.
In a study by Parodi, et al. the outcomes of IDI treatment over a follow-up time of 12 months were evaluated in 29 patients with ischemic RVO secondary to ME,
prospectively [2]. The median visual acuity of BRVO and
CRVO patients improved from 48 letters to 62 letters
and 10 letters to 37 letters from baseline to month 12,
respectively, which are both equal to around 3 lines of
visual gain with a mean injection number of 2.8. The increase in visual acuity was dramatically better than our
study which might be secondary to prospective design,
strict re-treatment criteria and follow-up criteria of the
study. In the study, the patients were called for monthly
follow-up visits after month 4 and were given an injection on a more proper re-treatment regimen than other study. However, the percentage of the patients who
had stable or improved visual acuity at month 12 was
similar to our study (87% for CRVO and 92% for BRVO).
The median CRT was found to be decreased from 749
to 363 micrometers in ischemic CRVO group, and from
459 to 323 microns in ischemic BRVO group, respectively from baseline to month 12. Ocular neovascularization
was detected in 7 of the 29 patients at the baseline,
and all were reported to be regressed after treatment
with laser photocoagulation. As complications of intravitreal steroid use, it was reported that 15% of the patients showed cataract progression, 26% of the CRVO
patients and 21% of the BRVO patients required topical antiglaucomatous treatment which were similar to
our study. Chatziralli, et al. studied the long-term effect
of anti-VEGFs in patients with ischemic CRVO [7]. They
included 15 eyes of 15 patients retrospectively, and
evaluated the outcome of anti-VEGF treatment over a
follow-up time of 24 months. The mean number of anti-VEGF injections throughout the first and second year
was reported to be 7.4 and 3.5, respectively, which
were higher than our study. A total of the 64.3% of the
patients showed resolution of ME at month 24. The
maximum VA gain was reported as 10.7 letters at month
12 in the study. Although the mean injection number
was very low in our study the visual acuity changes at
month 12 was similar, as our patients showed a mean of
4.3 lines of VA gain at month 12. This might be because
of the worse mean baseline BCVA of our study population as it is a known fact from the previous studies that
patients with worse VA levels tend to gain more vision
(51 letters in Chatziralli study approximately is equal to
0.9 LogMAR vs. 1.25 LogMAR in our study) [7]. Mean
baseline CRT was reported to be 593 micrometers in the
study, and it was reported to decrease to 351 micrometers at month 12 and 349 micrometers at month 24.
The baseline CRT of the IVR group in our study was 640
microns and decreased to 357 micrometers at month 12
which was a similar outcome.
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The main limitation of this study was the retrospective design and both BRVO and CRVO patients were evaluated together because of low patient number. Also,
some participants of the IVR group received 3 loading
doses whereas others did not. However, the study included only treatment naïve patients and to the best
of our knowledge this was the first case-control study
in the literature which allowed us to compare IVR and
IDI treatments in a real-life practice in patients with ME
secondary ischemic RVO patients.
In conclusion, there was a statistically significant difference in regard to change in VA at month 12 between
IVR and IDI treatments and the in-group VA changes
were statistically better in IVR group which might suggest that IVR might be a better option in ME secondary
to ischemic RVO.

Disclosure
The authors report no conflicts of interest in this
work.

Summary
In this study we compared the real-life treatment
outcomes of ranibizumab and dexamethasone implant
in macular edema secondary to ischemic retinal vein occlusions. This is the first study comparing the two drugs
in this subgroup, and ranibizumab seemed more effective than dexamethasone implant in regard to visual
outcomes.
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