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Abstract

Purpose To compare the short-term visual
and morphological results of intravitreal
triamcinolone acetonide vs intravitreal
bevacizumab for eyes with macular oedema
secondary to branch retinal vein occlusion
(BRVO).

Design Retrospective interventional
consecutive case series.

Methods We reviewed the clinical records of 29
patients (29 eyes) who had macular oedema due
to BRVO with minimum follow-up of 6 months.
A total of 16 patients were treated with
intravitreal injection of 4 mg/0.1ml
triamcinolone acetonide. The other 13 patients
received intravitreal bevacizumab of 1.25 mg in
0.05 ml. Baseline visual acuity, macular
thickness, and intraocular pressure were recorded.
Final visual acuity, final macular thickness,
intraocular pressure, and adverse events were also
recorded throughout the follow-up.

Results All patients completed at least 6
months of follow-up. There were significant
improvement in visual acuity and showed
significant macular oedema decrease in optical
coherence tomography examination in both
the two groups postoperatively. However the
therapeutic effects showed no statistically
significant difference between these two
groups with regard to visual results (F=6.012,
P=0.083) and macular thickness decline
(F=0.007, P=0.570). Seven eyes developed
recurrent macular oedema and received
reinjections of triamcinolone acetonide or
bevacizumab.

K-C Cheng'?, W-C Wu?* and K-J Chen'

Conclusion These short-term results indicate
that intravitreal injection of triamcinolone
acetonide or bevacizumab can both improve
visual acuity and decrease macular oedema
temporarily in eyes with BRVO. However, the
therapeutic effects of intravitreal
triamcinolone acetonide showed no
significant differences compared with
intravitreal bevacizumab with regard to
anatomical and functional outcomes but
seemed to cause more adverse events than
bevacizumab.
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Introduction

Branch retinal vein occlusion (BRVO) is a
common retinal vascular disease seen most
frequently in individuals who are older than
50 years.'? It affects males and females
equally, and the most common site is at the
superotemporal quadrant.®® Patients often
complain of sudden onset of blurred vision
or visual field defect. The fundus shows
intraretinal haemorrhage, retinal oedema, and
often cotton-wool spots in a sector of retina
drained by the affected vein. The vision-limiting
complications include macular oedema,
retinal capillary non-perfusion, and vitreous
haemorrhage from neovascularisation.””
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Macular oedema is the major cause of visual disturbance
in BRVO, occurring in about 60%
of cases.'” The degree of macular involvement
determines the level of visual impairment.

At present, macular grid laser photo-
coagulation has been the only established treatment
modality for macular oedema arising from BRVO, but the
visual acuity improvement is often very limited (average
improvement in vision of 1.33 Snellen lines).? It may also
be associated with several complications, including
submacular fibrosis,"" visual-field sensitivity
deterioration,'*'® enlargement of laser scar,'* and
choroidal neovascularisation.'®

This small and insufficient response to laser therapy
led to the search for other new therapeutic options.
Recently, various medical and surgical strategies have
been tried by many physicians to treat macular oedema
secondary to BRVO. Several studies have demonstrated
the usefulness of intravitreal injection of triamcinolone
acetonide'®'® and of anti-vascular endothelial growth
factor (anti-VEGF) agents, such as bevacizumab'®** and
ranibizumab,”" in dealing with macular oedema due to
BRVO. These treatment modalities have been reported to
be associated with short-term promising anatomical and
functional improvement in some patients with macular
oedema due to BRVO. In view of these promising
preliminary studies, we present a retrospective review of
data to compare the tomographical and visual outcomes
after intravitreal injection of triamcinolone acetonide vs
bevacizumab in the treatment of macular oedema
secondary to BRVO.

Materials and methods
Data collection

We conducted a retrospective chart review of 29 eyes of
29 consecutive patients with macular oedema due to
BRVO. Medical records were reviewed for all patients
with BRVO and macular oedema at the Department of
Ophthalmology, Kaohsiung Medical University, Chung-
Ho Memorial Hospital between January 2004 and March
2008. 16 eyes accepted 4-mg/0.1-ml intravitreal
triamcinolone acetonide and 13 eyes were given
1.25-mg/0.05-ml intravitreal bevacizumab. Patients
accepting intravitreal triamcinolone constituted the ‘ITA’
group, and those receiving intravitreal bevacizumab
constituted the ‘IBe’ group. All patients in this consecutive
series completed a minimum of 6 months of follow-up.
No cataract surgery was performed before, in
combination with, or after, the intravitreal injection. The
following data were collected: ophthalmic and medical
history; best-corrected visual acuity (the best-corrected
visual acuity was determined from Snellen chart and
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converted to the logarithm of minimal angle of resolution
(LogMAR) equivalents before the statistical analysis;
counting fingers and hand movements at 1m were
converted to 1.6 and 1.9, respectively); slit-lamp
examination of the anterior segment; intraocular pressure
(IOP) measurement (Full auto Tonometer TX-F; Canon,
New York, NY, USA); dilated fundus examination with
indirect ophthalmoscopy and Goldmann 3-mirror contact
lens; and central macular thickness quantitatively
measured by optical coherence tomography (Stratus OCT
III Model 3000; Zeiss Humphery, New York, NY, USA). In
each patient, the same instrument (optical coherence
tomography) was used throughout with 6-mm radial lines
employed. The 1-mm mean central retinal thickness was
obtained using retinal thickness map for our analysis.
The patients were initially followed up at the first
week post-injection, and twice at two-weekly intervals,
then at routine monthly intervals. Repeated injections of
ITA or IBe were carried out as needed, based on the
recurrence of macular oedema on OCT or deterioration in
visual acuity. The interval of follow-up examinations was
increased to longer periods once the macular oedema
resolved, or the visual acuity became stable or improved.
The main outcome measures were best-corrected
visual acuity, macular thickness assessed with optical
coherence tomography, and postoperative complications.

Surgical procedure

Informed consent was obtained after discussing
extensively with each patient about the benefits, risks, and
possible side effects of the two drugs. All intravitreal
injections were carried out according to a standard
protocol at the Department of Ophthalmology, Kaohsiung
Medical University, Chung-Ho Memorial Hospital. The
intravitreal injection of triamcinolone acetonide or
bevacizumab was carried out under aseptic conditions in
the operating room with an operation microscope. After
obtaining informed consent, the affected eye was prepared
in a standard fashion using a drop of proparacaine
hydrochloride (0.5%) ophthalmic solution to the ocular
surface for topical anaesthesia, followed by topical
application of 5% povidone-iodine (Saint-iodine; Patron,
Gangshan, Taiwan) for periocular area, lids, eyelashes, and
conjunctiva before the intravitreal injection. Then, the
patient was completely draped. An eyelid speculum was
used to stabilize the eyelids. A paracentesis in the anterior
chamber was performed and 0.1 ml of aqueous fluid was
aspirated by 26-G needle with a 1.0-ml tuberculin syringe
to decrease the volume of the eye, thereby avoiding a rise
in IOP. 4-mg (0.1 ml) crystalline triamcinolone acetonide
(Kenacort-A; Bristol-Myers Squibb, Taipei, Taiwan) or
1.25-mg (0.05ml) bevacizumab (Avastin, Genentech,

San Francisco, CA, USA/Hoffmann La Roche, Basel,
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Switzerland) was injected into the vitreous cavity via the
pars plana 3.5-4 mm posterior to the limbus using a sharp
27-G needle. The inferior pars plana was selected for
injection to minimize postoperative floaters because the
injected triamcinolone acetonide rapidly deposits to
dependent areas of the vitreous cavity after treatment.
After the injection, a topical antibiotic was applied and
eyes were patched for several hours. After surgery,
patients were instructed to administer topical antibiotic
eyedrop (Tobramycin-Tobrex; Alcon, Belgium, China) four
times daily, for 3 days.

Statistical analysis

Baseline demographic and clinical parameters were
compared between the two groups using independent-
samples #-test for continuous variables and y*-tests for
categorical variables. The visual acuity was converted to
LogMAR for statistical analysis. Visual acuity and
macular thickness at the baseline and final follow-up
visits were summarized using mean + SD. The change in
the visual acuity and macular thickness during follow-up
was calculated for each case, and the mean change across
all cases was compared between the ITA and IBe groups.
Comparisons of change, during follow-up, using
between group comparisons at the final visit utilized
independent-samples t-test. In addition, paired t-tests
were run to compare differences between baseline and
final follow-up data within each treatment group (for
visual acuity and macular thickness).

Statistical analyses employed commercially available
software (SPSS, version 12.0; SPSS Inc., Chicago, IL,
USA). The level of statistical significance was set at two-
tailed P-value <0.05.

Results
Baseline characteristics

A total of 16 cases treated with triamcinolone acetonide
between January 2004 and November 2007 and 13 cases

Table 1 Baseline clinical characteristics

treated with bevacizumab between August 2006 and
March 2008 were eligible for analysis. The average age of
the ITA group was 55.75+10.00 years and the average
age of the IBe group was 55.38 £ 13.14 years. The average
follow-up times were 265.69 + 78.78 days (ranging from
183 to 398 days) in the ITA group and 223.23 + 41.63 days
(ranging from 185 to 303 days) in the IBe group,
respectively. All patients completed, at least, 6 months
of follow-up. Of the 16 eyes in the ITA group, focal
laser photocoagulation was carried out on seven cases
(cases 1, 2, 3, 4, 11, 13, and 14) during the follow-up
periods to prevent neovascular sequelae. In all, 8 out of
13 eyes (cases 2, 4, 6, 7, 8,10, 11, and 12) in the IBe
group had also been treated with focal laser during the
follow-up duration to avoid neovascular complications.
One patient received one-time re-injection and another
patient received two-time re-injections of triamcinolone
acetonide between baseline and the final follow-up. Four
patients received re-injection once and one patient
received re-injections twice of bevacizumab within the
follow-up period. The baseline characteristics by group
are matched and listed in Table 1; there were no
statistically significant differences between the two
treatment groups with regard to patient age, sex, follow-
up period, baseline visual acuity, and baseline retinal
thickness.

Outcome measures

In the ITA group, visual acuity measurements improved
significantly (P<0.001) from 0.77 +0.45 LogMAR
preoperatively to a final best-corrected visual acuity of
0.39 £0.42 LogMAR postoperatively. All eyes showed
visual acuity improvement during the follow-up period
compared with the baseline measurement of the study.
Measured in Snellen lines, 11 eyes (68.75%) showed an
improvement by at least two Snellen lines or more
(Table 2). In the IBe group, visual acuity measurements
also improved significantly (P <0.001) from 0.99 +0.48
LogMAR preoperatively to a final best-corrected visual

ITA group IBe group P-value

Number 16 patients 13 patients
(16 eyes; 8 right eyes) (13 eyes; 8 right eyes)

Male: female 10:6 6:7 0.379
Mean age (y/o) 55.75+10.00 55.38 £13.14 0.933
Mean follow-up time (days) 265.69 +78.78 22323 +£41.63 0.075
Preoperative mean BCVA (Log MAR) 0.77+£0.45 0.99+£0.48 0.208
Preoperative mean central foveal thickness (um) 533.63 +£163.75 538.85+189.80 0.937

Abbreviations: BCVA, best-corrected visual acuity; IBe, intravitreal bevacizumab; ITA, intravitreal triamcinolone acetonide; LogMAR, logarithm of
minimal angle of resolution.

P-value calculated using independent-samples f-test (age, mean follow-up time, preoperative mean BCVA, preoperative mean central foveal thickness)
and y*-test (gender).
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Table 2 Clinical data of the patients before and after intravitreal injection of triamcinolone acetonide

Case no. Age Gender Preoperative data

Postoperative data

Visual acuity Visual acuity

BCVA Foveal Final BCVA

Final foveal
(Log MAR)  thickness (wm) (Log MAR) thickness (um)

improvement  improvement=2 Snellen lines
Foveal thickness Follow-up
change (%) (days)

1 64 F 0.7 511 0.4 198
2 67 M 1 602 0.7 421
3 52 M 0.7 543 0.2 164
4 73 M 1 671 0.7 225
5 52 F 0.7 478 0.2 402
6 63 F 1.5 782 1.1 327
7 45 M 1 523 0.7 315
8 54 F 13 657 0.1 198
9 44 M 0.2 293 0.1 189
10 47 M 0.2 267 0 210
11 68 F 1.6 748 1.4 207
12 53 M 0.7 656 0.2 259
13 67 F 0.4 426 0.2 255
14 51 M 0.7 475 0.3 205
15 53 M 0.1 253 0 170
16 39 M 0.5 653 0 319

—61.25 213 Yes Yes
-30.07 305 Yes No
—69.80 361 Yes Yes
—66.47 333 Yes No
—15.90 189 Yes Yes
—58.18 206 Yes Yes
—39.77 185 Yes No
—69.86 398 Yes Yes
—35.50 209 Yes No
—-21.35 183 Yes Yes
—72.33 369 Yes No
—60.52 210 Yes Yes
—40.14 373 Yes Yes
—56.84 215 Yes Yes
—32.81 292 Yes Yes
—51.15 210 Yes Yes

Abbreviations: BCVA, best-corrected visual acuity; F, female; LogMAR, logarithm of minimal angle of resolution; M, male.

Table 3 Clinical data of the patients before and after intravitreal injection of bevacizumab

Case no. Age Gender Preoperative data

Postoperative data Visual

Visual acuity
acuity improvement=2

BCVA Foveal Final
(Log MAR) thickness (nm) BCVA

(Log MAR) thickness (um) change (%)

1 37 M 0.7 537 0.7
2 60 F 0.7 295 0.4
3 43 F 0.5 452 0

4 81 M 0.7 492 0.5
5 58 M 1.5 434 0.2
6 58 F 1.2 732 0.7
7 70 F 1.5 681 1

8 63 F 14 436 0.5
9 49 M 0.7 716 0.1
10 39 F 1.5 971 0.1
11 40 M 0 296 —0.1
12 59 F 1 494 0.3
13 63 M 1.5 469 0.1

Final Foveal  Follow-up improvement  Snellen lines
foveal thickness (days)
211 —60.71 193 No No
227 —23.05 303 Yes Yes
168 —62.83 186 Yes Yes
183 —62.80 278 Yes No
243 —44.01 201 Yes Yes
277 —62.16 195 Yes No
273 —59.91 295 Yes No
202 —53.67 231 Yes Yes
262 —63.41 199 Yes Yes
167 —82.80 214 Yes Yes
229 —22.64 185 Yes Yes
231 —53.24 201 Yes Yes
213 —54.58 221 Yes Yes

Abbreviations: BCVA, best-corrected visual acuity; F, female; LogMAR, logarithm of minimal angle of resolution; M, male.

acuity of 0.35+0.32 LogMAR postoperatively. Twelve
eyes (92.31%) showed visual acuity improvement and
one eye (7.69%) remained the same during the follow-up
period compared with the baseline measurement of the
study. Measured in Snellen lines, nine eyes (69.23%)
showed an improvement by at least two Snellen lines or
more (Table 3). However, between-group comparisons
with respect to change in visual acuity showed no
statistically significant differences (F=6.012, P =0.083)
(Figure 1a).

The decline of cotton-wool spots, retinal haemorrhage,
and macular oedema were noted in all the cases in these
two groups during the examination of the fundus, that is
after intravitreal injection of triamcinolone acetonide or

bevacizumab, and the fluorescein angiography showed
vascular leakage decrease postoperatively in every case
of these two groups.

The optical coherence tomography examination of the
ITA group demonstrated clinical improvement in
macular oedema (P <0.001) postoperatively. The
preinjection foveal thickness ranged from 253 to 782 um
(mean, 533.63 £ 163.75 um). The final foveal thickness
ranged from 164 to 421 um (mean, 254.00 £ 80.06 um)
with an average decrease of 48.87% in the foveal
thickness (Table 2). In the IBe group, the foveal thickness
measured by optical coherence tomography between
baseline and postoperative data also show significant
resolution (P <0.001). The preinjection foveal thickness
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Visual acuity
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Figure1 Comparison between the intravitreal triamcinolone (ITA) group and the intravitreal bevacizumab (IBe) group for changes in
mean visual acuity (a) and mean central foveal thickness (b) postoperatively. Negative values represent an increase in visual acuity and
a reduction in the central foveal thickness. For the ITA group and the IBe group, no significant difference in visual acuity improvement
or central foveal thickness reduction was noted between the two groups. (P =0.083 in visual acuity improvement and P =0.570 in

central foveal thickness reduction).

ranged from 295 to 971 um (mean, 538.85 + 189.80 um).
The final foveal thickness ranged from 167 to 277 ym
(mean, 222.00 + 36.38 um) with an average decrease of
54.29% in the foveal thickness (Table 3). However,
changes in the foveal thickness did not statistically
significantly differ between these two treatment groups
(F=0.007, P =0.570) (Figure 1b).

Recurrence of macular oedema and a concomitant
decrease in visual acuity occurred in two cases of the ITA
group (cases 4 and 13) at an average of 201.33 +37.07
days (ranging from 172 to 243 days) postoperatively, and
in five cases of the IBe group (cases 1, 4, 8, 9, and 13) with
an average of 148.17 £ 30.94 days (ranging from 98 to 175
days) after intravitreal injection. Subsequently, one
patient (case 4) in the ITA group accepted a second
injection and another patient (case 13) received three
separate injections of triamcinolone acetonide. In the IBe
group, four cases received re-injection once and one case
(case 8) received re-injections of bevacizumab twice.
After that, the macular oedema in all seven patients
subsided and visual acuity improved again in two
patients (cases 4 and 13) of the ITA group and in four
patients (cases 4, 8, 9, and 13) of the IBe group,
respectively.

Three patients (18.75%) in the ITA group had ocular
hypertension (IOP = 22 mmHg) postoperatively. All
three patients (cases 3, 8, and 13) could be controlled to a
normal range by topical anti-glaucomatous agents. There
was no case with increase in IOP after intravitreal
injection in the IBe group.

Adverse events

Excluding elevated IOP, no obvious complication was
noted in the ITA group postoperatively. No increase in
IOP and no cataract progression were observed in the IBe
group postoperatively. No serious side effects were

Eye

observed throughout the study. No systemic or serious
drug-related adverse events were observed. Both
treatment procedures were well tolerated and none of the
patients showed any clinical evidence of local adverse
events such as inflammation, uveitis, postoperative
endophthalmitis, retinal detachment, or ocular toxicity,
and no systemic complications like thrombo-embolic
events were encountered in any case during the
follow-up period.

Discussion

As far as we know, and according to Medline searches,
this study is the first retrospective data to compare
intravitreal triamcinolone with bevacizumab for the
management of patients with macular oedema secondary
to BRVO. Best-corrected visual acuity and foveal
thickness were used to evaluate disease control. In this
study, intravitreal injection of triamcinolone acetonide
provided similar therapeutic efficacy in patients with
macular oedema due to BRVO compared with
intravitreal injection of bevacizumab in the short-term
period.

These patients of the ITA group experienced a
significant increase in visual acuity (P <0.001) from
0.77 £0.45 LogMAR preoperatively to a final best
postoperative visual acuity of 0.39 £0.42 LogMAR
postoperatively, and those in the IBe group also had
significant visual acuity improvement (P <0.001) from
0.99 £0.48 LogMAR preoperatively to a final best
postoperative visual acuity of 0.35+0.32 LogMAR
postoperatively. We observed a significant improvement
in the central foveal thickness after intravitreal injection
of intravitreal triamcinolone (average decrease
percentage: 48.87%, P <0.001) or bevacizumab (average
decrease percentage: 54.29%, P <0.001). From our results,



both intravitreal triamcinolone acetonide and
bevacizumab have been demonstrated to decrease
vascular leakage and improve the functional and
tomographical outcomes in patients with macula oedema
associated with BRVO. However, the changes in visual
acuity and the foveal thickness did not show any
significant difference between the ITA group and the IBe
group (P =0.083 in visual acuity improvement and
P =0.570 in the foveal thickness decrease). Therefore, the
overall results of our study suggest that intravitreal
injection of triamcinolone acetonide may have the same
beneficial effects on vision and macular remodelling, as
intravitreal injection of bevacizumab for the short-term
management of macular oedema associated with BRVO.

Intravitreal triamcinolone acetonide has become an
increasingly popular treatment for macular oedema
associated with various aetiologies.”>*> The mechanism
of action of corticosteroids for macular oedema in BRVO
is still under investigation, but it is postulated that anti-
inflammation, VEGF downregulation and anti-
permeability functions of corticosteroid were the major
roles for its effect.”>° In a retrospective chart review of
13 eyes of 13 patients, Cekig et al'® reported that after
administration of 4-mg intravitreal triamcinolone
acetonide for macular oedema due to BRVO, all 13 eyes
showed biomicroscopic improvement in cystoid macular
oedema. Compared with baseline, 7 eyes had visual
improvement (range 2-6 Snellen lines), remained the
same in 4 eyes (range 0-1 Snellen lines), and worsened in
2 eyes (range —1 to —4 Snellen lines) at the end of
follow-up. Krepler et al'” evaluated the therapeutic effect
of 4-mg intravitreal triamcinolone acetonide for nine
patients with macular oedema secondary to BRVO. This
prospective case series study revealed a significant
functional benefit, as well as anatomical improvement in
macular oedema. These results were similar to the
findings in our study.

Intravitreal bevacizumab was first used by Pai et al*® as
a treatment for macular oedema related to BRVO.
Consequently, there have been other reports of short-
term beneficial effect of intravitreal bevacizumab to treat
macular oedema secondary to retinal vascular disease,
including central retinal vein occlusion®** and diabetic
retinopathy.®*** Giindiiz et al*® reported a dramatic
improvement in the visual acuity with significant
macular thickness reduction after intravitreal
bevacizumab injections (1.25mg/0.05ml) for patients
with BRVO. Jaissle et al*®* demonstrated for the first time a
significant long-term effect of intravitreal
bevacizumab(1.25mg/0.05ml) for the macular oedema
due to BRVO. Their study showed a 39% reduction of the
median central retinal thickness and a decrease of 0.3
LogMAR in median visual acuity at 48 weeks. More
recently, the result of a prospective clinical trial carried
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out by Prager et al’® showed that in the BRVO group
(n=18) after intravitreal bevacizumab (1 mg/0.04 ml),
visual acuity increased from 55 ETDRS letters at baseline
to 73 ETDRS letters (P <0.001) and central retinal
thickness decreased significantly by 241 pm (P <0.001)
after 1 year of follow-up. In our case series, we observed
significant improvement in visual acuity and central
foveal thickness decrease after injection of 1.25-mg
bevacizumab.

Recent clinical and experimental studies have
demonstrated that intravitreal triamcinolone acetonide
or bevacizumab have shown no evidence of any toxicity
to the retina.””* Intravitreal triamcinolone acetonide
treatment may lead to complications, such as ocular
hypertension, cataract progression, retinal detachment,
intraocular haemorrhage, and infectious
endophthalmitis. The most common side effect reported
after intravitreal injection of triamcinolone acetonide is
the risk of IOP elevation.'®*** In this study, 3 out of 16
BRVO patients without preexisting glaucoma developed
steroid-induced elevated IOP after intravitreal
triamcinolone acetonide injection and all were
successfully controlled with topical anti-glaucomatous
eyedrops. In the IBe group, the IOP was normal even
after intravitreal injection. It is important to point out that
intravitreal triamcinolone acetonide has a higher risk of
short-term elevation of IOP than intravitreal
bevacizumab. In addition, the incidence of development
or progression of cataract may increase with intravitreal
triamcinolone acetonide treatments.'®***¢ In our study,
no case in the ITA group suffered from cataract formation
during the follow-up. To avoid the above complications
mentioned in triamcinolone acetonide injection,
intravitreal bevacizumab may be an attractive alternative
therapeutic option for phakic patients and steroid
responders because it provides visual acuity
improvement and restoration of retinal anatomy without
the side effects of ocular hypertension and cataract
progression, and the absence of any inflammation
suggests that even repeated injections are well tolerated.
Additional injection-related complications reported in
other studies, such as conjunctival ulceration,*” retinal

t,*® infectious or non-infectious

48-50

detachmen
endophthalmitis, were not observed in our study.
The effects of intravitreal triamcinolone acetonide or
bevacizumab have been reported to be temporary and
might be related to their clearance from the eye.
Yepremyan et al®' demonstrated that 8 out of 12 eyes with
BRVO developed recurrent cystoid macular oedema at an
average of 5.5 months after initial intravitreal
triamcinolone acetonide injection and required
additional intervention during the follow-up period, thus
indicating that the therapeutic effect of triamcinolone
acetonide probably persisted for 5.5 months with BRVO.
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Giindiiz® et al reported that the duration of intravitreal

bevacizumab effect appears to be limited to 3.4 months
for most patients with BRVO. Relapse of macular oedema
at an average of 12 weeks after intravitreal bevacizumab
has been demonstrated by Jaissle et al.*® Other reports
also disclosed similar periods ranging from 2 to 3 months
from the last intravitreal bevacizumab to recurrence of
macular oedema.®** This is similar to our finding that
the mean time for recurrence of macular oedema was
201.33 +£37.07 days in the ITA group and 148.17 £ 30.94
days in the IBe group, respectively. According to the
above results, intravitreal triamcinolone acetonide seems
to persist longer than intravitreal bevacizumab, which
may allow a more prolonged inhibition of VEGF and
reduce the numbers of re-injections. Another superiority
of triamcinolone acetonide is the relatively low price
compared with bevacizumab. In our country,
bevacizumab is far more expensive than triamcinolone
acetonide.

Some limitations are inherent in our study, such as the
small sample size in both the ITA and the IBe group, the
retrospective study design, limited duration of
follow-up, non-standardized guidelines for repeated
injection and non-randomized trial. Large prospective,
randomized clinical trials are necessary to compare the
long-term efficacy and safety of intravitreal
triamcinolone acetonide with intravitreal bevacizumab
for patients with macular oedema associated with BRVO.

Conclusion

In conclusion, intravitreal injection of 4-mg triamcinolone
acetonide appears to provide the same short-term
advantages as 1.25-mg intravitreal bevacizumab for the
management of patients with macular oedema secondary
to BRVO. Intraocular steroid or anti-VEGF agents can
cause rapid resolution of macular oedema and visual
acuity improvement, but the effects are not permanent.
Repeated injections may be necessary before the
complete resolution of macular oedema in some patients.
The potential benefits for intravitreal triamcinolone
acetonide to manage macular oedema associated with
BRVO are the relatively low cost and longer half-life.
However, the benefits of triamcinolone acetonide have
been complicated by the well-known adverse events
such as increased rates of cataract formation and elevated
IOP. The merit of intravitreal bevacizumab is the lack of
serious adverse side effects, but the expensive price is its
shortcoming. Further prospective investigations in larger
populations and longer follow-up duration with
appropriate control group are needed to find the best
approach (either intravitreal triamcinolone acetonide or
intravitreal bevacizumab) to patients with macular
oedema associated with BRVO.
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1. A 22-year-old patient presents with sudden onset of
blurred vision, and branch retinal vein occlusion (BRVO)
is suspected. Which of the following is least likely to be
a fundoscopic finding associated with BRVO?

Retinal edema
Optic nerve opacity
Intraretinal hemorrhage
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Cotton wool spots

2. Which of the following is the most established treatment
modality for macular edema associated with BRVO?

A Intravitreal corticosteroid

B Systemic corticosteroids

C Intravitreal antivascular endothelial growth factor
D Laser photocoagulation

3. Which of the following best describes rates of
achieving Snellen acuity improvement of 2 lines or
more for intravitreal triamcinolone (ITA)-treated vs
intravitreal bevacizumab (IBe)-treated patients with
BRVO and macular edema?

Two thirds in both groups
Half in the ITA group and two thirds in the IBe group
One fifth in both groups
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Over 90% in both groups
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4. Which of the following best describes the rates of
ocular hypertension seen in patients with BRVO and
macular edema treated with ITA vs IBe, respectively?

A 19% and 10%
B 10% and 19%
C 19% and 0%
D 0% and 0%

5. A 45-year-old patient with BRVO and macular edema
would like more information on the use of ITA vs IBe.
Which of the following best describes the differences
in short-term outcomes for the 2 treatments?

A ITA is superior for visual acuity outcomes

B IBe is superior in reducing foveal thickness

C ITA is associated with fewer adverse effects

D ITA and IBe have similar effects on macular edema
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