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Summary
Introduction. Macular edema is the main cause of visual loss in 
patients with branch retinal vein occlusion. Macular edema is 
initially reversible, but over time, permanent loss of vision occurs 
from structural damage to the macula. For this reason, there is a 
need for more rapid and effective treatments than laser photoco-
agulation which has been established as a gold standard. There 
are several pharmacologic agents which have changed the mana-
gement of macular edema. Material and Methods. Twenty eyes 
of 20 consecutive patients of the Department of Eye Diseases, 
Clinical Center of Vojvodina, in Novi Sad, were enrolled in this 
prospective, randomized and consecutive study conducted from 
January 2012 to January 2013. The patients were randomly assi-
gned into two treatment groups, and they were given an intravi-
treal injection of bevacizumab 1.25 mg/0.05 mL (Avastin®), or 
triamcinolone acetonid injection 4 mg/0.1mL (Kenalog®). Re-
injections were performed according to the following retreatment 
criteria a loss of visual acuity or increase in central retinal thic-
kness. Results. Both intravitreal bevacizumab and triamcinolon-
acetonid were very effective in reducing macular edema and 
improving visual acuity in the eyes with macular edema secon-
dary to retinal vein occlusion. The effect of the treatment was 
more pronounced if it started early after the onset of macular 
edema. The reported temporary effects of intravitreal triamcino-
lon-acetonide and bevacizumab could be explained by their cle-
arance from the eye. Conclusion. The short-term results of our 
clinical trial showed that pharmacological intravitreal agents, 
such as bevacizumab and triamcinolon-acetonid, lead to rapid 
resolution of macular edema and significant improvement of vi-
sual acuity. 
Key words: Macular Edema; Intravitreal Injections; Retinal Vein Occ-
lusion; Treatment Outcome

Sažetak
Uvod. Edem makule se smatra glavnim uzrokom gubitka vida 
kod pacijenata sa okluzijom grane centralne vene retine. Edem 
makule je u početku reverzibilan, međutim tokom vremena 
dolazi do trajnog gubitka vida kao posledica strukturalnih pro-
mena u makuli. Zbog toga postoji  potreba za bržim i efikasni-
jim tretmanom u odnosu na laserfotokoagulaciju, koja je dugo 
godina bila zlatni standard u lečenju edema makule. Postoji 
nekoliko farmakoloških agenasa koji su promenili način lečenja 
edema makule. Materijal i metode. Dvadeset pacijenata, koji 
su bili lečeni na Klinici za očne bolesti, Kliničkog centra Voj-
vodine u Novom Sadu, u periodu od januara 2012. do januara 
2013. godine, bilo je uključeno u ovu prospektivnu, randomi-
zovanu kliničku studiju,  Pacijenti su podeljeni u dve grupe 
kojima je inicijalno bila data po jedna doza intravitrealno tri-
amcinolon-acetonida, 4 mg/0.1 ml, ili bevacizumaba, 1.25 
mg/0.05 ml. Reaplikacija se vršila po prethodno ustanovljenim 
kriterijumima: ponovno smanjenje vidne oštrine ili povećanje 
centralne debljine retine. Rezultati. Intravitrealne injekcije oba 
leka su veoma efikasne i dovode do značajnog poboljšanja vid-
ne oštrine i smanjenja centralne debljine retine kod edema ma-
kule nastalog nakon okluzije grane centralne vene retine. Efekat 
ovih lekova je bolji ukoliko se sa lečenjem počne ranije, pre 
nego što dođe do strukturalnih oštećenja makule. Efekat intra-
vitrealno aplikovanih lekova je privremen, i povezan je sa nji-
hovim klirensom iz oka. Zaključak. Kratkotrajni rezultati ove 
naše studije su pokazali da farmakološki intravitrealni agensi 
kao što su bevacizumab i triamcinolon acetonid dovode do brze 
rezolucije edema makule i značajnog poboljšanja vidne oštrine. 
Ključne reči: Makularni edem; Intravitrealne injekcije; Okluzija reti-
nalne vene; Ishod lečenja
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Introduction

Branch retinal vein occlusion (BRVO) is a com-
mon retinal vascular occlusive disorder with the 
incidence of 2.14/1000/year in individuals over 40 
years of age [1]. It may cause sudden vision loss 
because of blood nonperfusion and retinal hypoxia. 
In later stages, it is often complicated with macular 
edema (ME) which may cause an additional visual 
reduction that often exceeds the previous ischemic 
damage, and thus macular edema represents an im-
portant treatment target [2]. 

Macular edema is considered to be the major rea-
son of visual impairment in BRVO [3, 4]. ME is ini-
tially reversible, but over time, permanent loss of vi-
sion occurs due to structural damage to the macula. 
Treatment options for the ME have changed through 
the years. Branch Vein Occlusion Study Group re-
ported in 1984 that grid laser photocoagulation was 
superior in improving visual acuity compared to the 
observation. However, most patients had moderate 
visual acuity improvement after laser treatment [4].  In 
addition to possible complications associated with 
laser photocoagulation [5–9], the presence of intra-
retinal hemorrhages in the macula postpones the be-
ginning of the laser treatment for several months [10], 
which compromises the functional outcome of this 
treatment. For this reason, there was a need for more 
rapid and effective treatments that could provide bet-
ter functional and anatomic outcome [11]. 

In recent years, intravitreal pharmacologic agents 
have been used with increasing frequency in the 
treatment of retina vein occlusion and have changed 
the approach in dealing with ME [12]. Their anti-
inflammatory and anti-angiogenic effects target vas-
cular permeability, reduce ME and thus improve the 
vision [13]. Currently, there are several pharmaco-
logical agents used for ME caused by BRVO. Some 
of them are approved by the United States Food and 
Drug Administration (USFDA), including intravit-
real dexamethasone implant (Ozurdex®, Allergan) 
and ranibizumab (Lucentis®, Genentech), while in-
travitreal bevacizumab (Avastin®, Genentech) and 
triamcinolone acetonid, (Kenalog®, Allergan) have 
been used off label [12]. 

Several studies have reported the effective-
ness of intravitreal injection of triamcinolone aceto-
nide (TA) [14–16] and of anti-vascular endothelial 

growth factor (VEGF) agents, such as bevacizu-
mab, in dealing with ME caused by BRVO [17, 18]. 
Considering these promising preliminary results the 
aim of our study was to compare the effectiveness 
and safety of intravitreal bevacizumab (Avastin®) 
1.25 mg/0.05 ml and intravitreal triamcinolone ac-
etonide (Kenalog®) 4 mg/0.1ml in the eyes with 
macular edema due to branch retinal vein occlusion.

Material and Methods

Twenty eyes of 20 consecutive patients of the De-
partment of Eye Diseases, Clinical Center of Vojvo-
dina, in Novi Sad were included in this prospective, 
randomized and consecutive study between January 
2012 and January 2013. The patients were randomly 
assigned into two treatment groups. In one group, the 
patients were given an intravitreal injection of beva-
cizumab 1.25 mg/0.05 mL (Avastin®), while the 
second group patients were administered a triamci-
nolone acetonid injection 4 mg/0.1 mL (Kenalog®). 
We named group one as intravitreal bevacizumab 
(IVBe) group, and group two as IVTA (intravitreal 
triamcinolon-acetonid) group. 

All patients underwent complete baseline ophthal-
mological examination including medical history, 
visual acuity assessment (measured by Snellen chart), 
applanation tonometry, slit lamp examination, dilated 
fundus examination with indirect ophthalmoscopy 
with 90D lens, optical coherence tomography (OCT), 
fluorescein angiography (FA) and biochemical inves-
tigations such as complete blood count, prothrombin 
time, partial thromboplastin time, random blood sug-
ar, renal function tests, liver function tests and eryth-
rocyte sedimentation rate. The diagnosis of ME was 
confirmed by OCT and FA.  

The inclusion criteria were: the patients with ME 
caused by BRVO, and no disc or retinal neovascu-
larization. The exclusion criteria were: previous laser 
photocoagulation, intravitreal injections or vitrec-
tomy, significant media opacity, and contraindica-
tions for bevacizumab or TA. The patients were ini-
tially followed up at the first post-injection day and 
then at four, six and twelve weeks after injection. 
Re-injections were performed according to the fol-
lowing retreatment criteria: the loss of visual acuity 
or increase in central retinal thickness (CRT) on 
OCT, compared with the best values after the initia-
tion phase. All patients were observed for 12 weeks 
for further status and additional treatments. Informed 
consent was obtained from each patient after discuss-
ing about the benefits and possible risks of these two 
drugs. The study was approved by the Ethics Com-
mittee of the Clinical Center of Novi Sad. The main 
outcome measures included changes in the best-
corrected visual acuity (BCVA) and the central reti-
nal thickness (CRT) during follow-up examinations, 
and postoperative complications. 

Data were analyzed using SPSS 15.0. Baseline de-
mographic and clinical parameters were compared 
between the two groups using independent-samples T-
test for numerical variables (such as changes in BCVA 

Abbreviations
BRVO – branch retinal vein occlusion
ME – macular edema
TA – triamcinolone acetonide 
IVBe – intravitreal bevacizumab group 
IVTA – intravitreal triamcinolon-acetonid group. 
OCT – optical coherence tomography  
FA – fluorescein angiography 
CRT – central retinal thickness 
BCVA – best-corrected visual acuity
IOP – intraocular pressure
VEGF – vascular endothelial grown factor
RVO – retinal vein occlusion



Med Pregl 2015; LXVIII (9-10): 295-300. Novi Sad: septembar-oktobar. 297

and CRT). A probability value (p) of less than 0.05 
was considered to be statistically significant.

Results

The baseline characteristics by groups are matched 
and presented in Table 1. As shown, there was no 
statistically significant difference between the groups 
with regard to the patients’ age, gender, time from 
vascular attack until first injection, baseline best cor-
rected visual acuity, and baseline central retinal thick-
ness. The study involved a total of 20 patients (12 men 
and 8 women) who fulfilled the inclusion criteria. 
There were 11 patients in IVBe group (55%), and 9 
patients in IVTA group (45%). The mean age of pa-
tients in the IVBe group was 59.33±7.257 years and 
61.545±7.697years in the IVTA group, (p=0.541). The 
time from the BRVO appearance until the application 
of the first intravitreal injection was 3.454±2.270 
months in the IVBe group, and 4.333±1.4907 in the 
IVTA group (p=0.356). There were ten patients in 
IVBe group (90.90%) and nine patients in IVTA 
group (100%) who had a history of hypertension, and 
were treated with oral systemic anti-hypertensive 
drugs. Two patients in IVBe and four patients in IVTA 
group (63.63% vs. 77.77%) had diabetes mellitus. 

In the IVBe group, the best corrected visual acu-
ity improved significantly (p< 0.001) from 0.4±0.112 
pre-injection to 0.75±0.137, 4 weeks after the first in-
jection. Visual acuity was still improved 0.881±0.140 
8 weeks after the treatment, but  the mean BCVA 
decreased slightly to 0.845±0.130 12 weeks after the 
treatment although it was still significantly better com-
pared with initial BCVA (p<0.001). In the IVTA 
group, visual acuity measurements also improved sig-
nificantly (p<0.001) from 0.35±0.177 pre-injection to 
a final BCVA of 0,68±0,196, 0.8±0.1563 and 
0.855±0.157, 4, 8 and 12 weeks after injection, respec-
tively. Changes in the BCVA did not differ statisti-
cally significantly between two treatment groups (F 
= 0.606, p = 0.614) (Graph 1). 

In the IVBe group, ME demonstrated by foveal 
thickness on OCT improved after treatment (p<0.001). 
The mean foveal thickness was 416.54±67.906 µm  be-

fore injection, but after injection, the central retinal 
thickness decreased significantly to 240.36±49.0 µm 
and 193.00±26.94 µm four and eight weeks after injec-
tion, respectively (-176.18 μm and -223.55 μm, respec-
tively; p<0.001 each). The mean CRT was 203.90±44.11 
(-212.64 μm, p<0.001) 12 weeks after treatment, which 
was little higher than the CRT after eight weeks but yet 
significantly below compared with the initial CRT 
(p<0.001). In the IVTA group, the changes of the foveal 
thickness measured between baseline and postopera-
tive data also showed significant resolution (p< 0.001). 
The foveal thickness was 442.77±102.201 µm before 
injection, while 4, 8 and 12 weeks after injection, the 
foveal thickness was 267.44±57.12, 232±49.83 and 
220±45.22 µm, respectively. Between-group compari-
sons with respect to changes in the foveal thickness 
showed no statistically significant differences (F = 
0.225, p = 0.879) (Graph 2).

During the follow-ups, some of the patients showed 
recurrence of intraretinal edema which was, besides 
the loss of vision, criterion for re-injections. In the 
IVBe group, ten patients received re-injection of beva-
cizumab once (90.9%), five patients (45.4%) received 
re-injections twice, and two patients (18.1%) received 
re-injection three times within the 12 weeks of the 
follow-up period. None of the patients in the IVTA 
group received a re-injection during the 12 week fol-
low-up. In this study, five patients (55.55%) in the IVTA 
group had transient elevated intraocular pressure 
(IOP>22 mmHg).  All five patients with increased IOP 
were successfully treated and controlled with topical 
anti-glaucoma medication by the end of the study. 
There was no case with increase in IOP after intravit-
real injection of bevacizumab. Both treatment proce-
dures were well tolerated. There was no other severe 
ocular (inflammation, retinal tears or detachment, trau-
matic cataract) or systemic adverse event in this study. 

Discussion

The short-term results of our clinical trial have 
shown that pharmacological intravitreal agents for 
macular edema such as bevacizumab and TA lead to 
rapid resolution of CRT and significant improvement 

Table 1. The baseline characteristics of two treatment groups with regard to patients’ sex, age, time until the first 
injection, pretreatment visual acuity and retinal thickness
Tabela 1. Osnovne karakteristike dve terapijske grupe u odnosu na pol, starost, vreme do prve injekcije, prete-
rapijsku vidnu oštrinu i centralnu debljinu retine

IVBe grou 
IVBe grupa

IVTA group
IVTA grupa

p value
Vrednost p

Number of patients/Broj pacijenata 11 9
Gender (M:F)/Pol (M : Ž) 8:3 4:5 0.205
Age (years)/Starost (godine) 61.545±7.679 59.33±7.257 0.541
Time until the 1st injection (month)/Vreme do 1. injekcije (meseci) 3.454±2.270 4.333±1.4907 0.356
Pretreatment BCVA/Predtretman 0.4±0.112 0.355±0.177 0.527
Pretreatment/CRT (μm) Predtretman 416.54±67.906 442.77±102.201 0.523
BCVA - okluzija grane centralne vene retine; CRT - centralna debljina retine; IVBe - intravitrealna injekcija bevacizumata; IVTA 
- intravitrealna injekcija triamcinolon-acetonida
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of visual acuity. Several treatment modalities for ME 
have been investigated and compared in the last years, 
including laser treatment, intravitreal injections of 
steroids and anti-VEGF drugs and surgery [19]. 

In BRVO, the aqueous levels of VEGF and inter-
leukin 6 are related with the extent of retinal ischemia 
and the severity of ME. Thereby, inhibition of VEGF 
could have its role in dealing with ME [20]. The most 
frequently used doses of bevacizumab were 1.25 mg 
and 2.5 mg, although the published papers suggest that 
there are no significant differences in efficacy between 
these two doses [21].  Intravitreal TA injection is com-
monly used in treating ME of different etiologies 
[22–24] because TA has potent anti-permeable, anti-
VEGF and anti-inflammatory role [25–28]. The exact 
dose of TA is still unclear although it has been re-
ported that doses from 4 mg to 25 mg are effective 
[20]. Several retrospective [14, 29] and prospective 
studies [15, 16] have evaluated the therapeutic effect 
of 4-mg intravitreal TA for the patients with ME sec-
ondary to BRVO. These studies have shown a sig-
nificant anatomical and functional improvement after 
intravitreal injection of TA, i.e. a reduction in ME and 
improvement of visual acuity. The findings obtained 
in this study are in agreement with previously pub-
lished results. Pai et al. first used intravitreal bevaci-
zumab as a treatment for ME related to BRVO [30]. 
Thereafter, there have been several retrospective case 
series and prospective comparative studies [31–33] 
examining the effects of bevacizumab in the patients 
with RVO. The available studies showed the results 
which were similar to our study, i.e. they demonstrat-
ed that intravitreal bevacizumab was very effective in 
reducing ME and improving visual acuity in the eyes 
with ME secondary to retinal vein occlusion [12].  

The time between occlusion and the beginning 
of the treatment is a critical factor which determines 
the therapeutic effect of intravitreal medication. The 
studies which have included and treated patients 
shortly after the onset of vascular attack might find 
better response to treatment than trials including 
old RVO with chronic ME [13]. Kriechbaum et al. 
found that short duration of disease had a better 

visual prognosis than longstanding pathology [32]. 
Immediate treatment is likely to prevent macular 
tissue damage from chronic edema by more rapid 
resolution of intraretinal fluid [34].  Hence, it could 
be concluded that the effect of treatment is better if 
the treatment starts soon after the onset of ME, be-
fore the macular damage occurs.

The reported temporary effects of intravitreal 
TA and bevacizumab could be explained by their 
clearance from the eye [11]. Beer et al. showed that 
the half-life after 4mg of intravitreal injection of TA 
was 18.6 days in non-vitrectomized eyes [34], while 
Krohne et al. said that the half-life of 1.5 mg intra-
vitreal injection of bevacizumab was 9.82 days in 
non-vitrectomized human eyes [35]. In the current 
study, during the 12 week follow up, approximately 
90% of the patients who had received intravitreal 
bevacizumab needed repeated injection. No addi-
tional treatments were required during the initial 12 
weeks after the first injection of TA. This difference 
was probably due to a short follow-up period and 
different clearance time of these agents from the 
eye. Longer clearance time of intravitreal TA from 
the eye seems to reduce the numbers of re-injections 
compared to intraviteal bevacizumab [11].  

The intravitreal injections of bevacizumab or TA 
are both relatively well tolerated with no frequent se-
vere side effects [37]. In our study, five of nine BRVO 
patients without preexisting glaucoma developed 
steroid-induced elevated IOP after intravitreal TA in-
jection and all were successfully controlled with 
topical anti-glaucomatous eye drops and none of the 
patients required surgical intervention. In the IVBe 
group, the IOP was normal after intravitreal injection. 
Therefore, intravitreal bevacizumab was safer than 
intravitreal TA in terms of IOP elevation [38].  

Today, it is widely accepted that the quality of life 
and treatment satisfaction are the measures of the 
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Graph 1. The change in BCVA (Snellen) between the two 
treatment groups at baseline and after 4, 8, and 12 weeks
Grafikon 1. Promena u najbolje korigovanoj vidnoj oš-
trini (po Snelenu) između dve terapijske grupe na po-
četku, u 4, 8. i 12. nedelji lečenja

Graph 2. The changes in central retinal thickness (CRT) 
between the two treatment groups at baseline and after 
4, 8 and 12 weeks
Grafikon 2. Promena u centralnoj debljini retine između 
dve terapijske grupe na početku i u 4, 8. i 12. nedelji lečenja
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outcome of every medical treatment [39]. For that 
reason, present and new instruments for the assess-
ment of the vision quality of life and treatment satis-
faction should be applied in the future clinical trials 
in dealing with macular edema caused by BRVO. 

Conclusion

For a long time, a laser photocoagulation was 
the gold standard for treating macular edema caused 
by branch retinal vein occlusion. Recently, the in-
troduction of pharmacological intravitreal agents 
has changed the approach to macular edema treat-
ment. The necessity for a more rapid treatment and 

better anatomical and functional success complete-
ly replaced long-accepted laser treatment by intra-
vitreal pharmacological agents (corticosteroids and 
anti- vascular endothelial growth factor agents) as 
the first line treatment. Our study showed that both 
intravitreal agents were very effective in treating 
the patients with macular edema during the period 
of three months. However, future randomized con-
trolled clinical trials with larger study samples, 
longer follow-up periods, and standardized proto-
cols with an appropriate control group are required 
to compare specific intravitreal agents as well as to 
determine retreatment strategies for branch retinal 
vein occlusion related macular edema.
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