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INTRODUCTION

Macular edema is a common cause of vision loss in
patients with branch retinal vein occlusion (BRVO) (1,
2). Sixty to one hundred percent of such patients will
eventually have macular edema at some point in their

clinical course (3), and approximately one third of the
patients followed for more than a year will exhibit per-
sistent macular edema (4). It has been reported that
eyes with ischemic macular edema that is not asso-
ciated with significant hyperfluorescent leakage on
fundus fluorescein angiography (FFA) show a relatively
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greater frequency of spontaneous improvement in vi-
sual acuity than eyes with good macular perfusion (5).
Cystoid macular edema with normal perfusion is more
often associated with a disruption of the blood–retinal
barrier and a persistent decrease in visual acuity (6).
This vasogenic macular edema is less likely to resolve
spontaneously, and macular grid laser photocoagula-
tion has been shown to be effective in the treatment
of macular edema in a large prospective multicenter
randomized clinical trial of BVOS (7). However, some
treated eyes may be resistant to grid laser photoco-
agulation or efficient laser treatment could not be per-
formed. Moreover, some complications such as exudative
retinal detachment (8), submacular fibrosis (9), and choroidal
neovascularization (10) may occur after laser photo-
coagulation for macular edema. Therefore, novel and
simple approaches with promising results are needed
in the treatment of macular edema in BRVO.

Triamcinolone acetonide is a corticosteroid with no
known toxicity when injected intravitreally in vitrec-
tomized (11) and nonvitrectomized eyes (12) and has
been shown to reduce breakdown of the inner
blood–retinal barrier and stabilize it (13). Therefore, we
considered that intravitreal triamcinolone (IVT) injec-
tion might be effective in rapid clearance of macular
edema in BRVO by reducing breakdown of the inner
blood–retinal barrier. The purpose of this study was to
investigate the effectiveness of IVT injection as pri-
mary treatment of macular edema in patients with BR-
VO, and to compare the outcomes with patients who
had received laser treatment for macular edema.

PATIENTS AND METHODS

The study included 15 eyes of 15 patients with mac-
ular edema due to BRVO (Group 1) who received in-
travitreal injection of triamcinolone acetonide as pri-
mary treatment of macular edema. Mean ± SD age of
the patients was 65.0±6.2 years, and there were 9 men
and 6 women. Before IVT injection, all patients had a
visual acuity worse than 20/63 for at least 3 months
and had macular edema with hyperfluorescent leak-
age on FFA (Fig. 1A). The eyes had received laser pho-
tocoagulation treatment for peripheral retinal ischemia
if required, but macular laser photocoagulation was
not performed. Intravitreal injection of triamcinolone
acetonide was offered as the initial treatment of mac-

ular edema. The patients were fully informed about the
character of the treatment, and informed consent was
obtained from each patient. The study followed the tenets
of Declaration of Helsinki. Baseline parameters were
documented including best-corrected visual acuity, mac-
ular edema map values by Heidelberg Retinal Tomo-
graph II (HRT II, Heidelberg Engineering GmbH, Hei-
delberg, Germany), FFA findings, and intraocular pres-
sure (IOP). All IVT injections were performed by the
same surgeon (A.Ö.) under topical anesthesia. The stan-
dard, commercially available preparation of triamcinolone
acetonide (Kenacort-A, Bristol-Myers Squibb, NY) in a
concentration of 40 mg/ml was used. After the eye was
anesthetized with topical instillation of proparacaine
hydrochloride 0.5% and lidocaine 4%, the lid was prepped
with povidone-iodine 5% applied directly to the eye,
and triamcinolone acetonide (8 mg/0.2 ml, the solvent
agent was not removed) was injected transconjuncti-
vally after a paracentesis had been performed to de-
crease the volume of the globe. Indirect ophthalmoscopy
was used to confirm proper intravitreal localization of
the suspension and perfusion of the optic nerve head.
Topical ciprofloxacin drops were applied, and the IOP
was measured 5 minutes afterwards.

The eyes were examined at the first day after IVT
injection, at the end of the first week, and every 4
weeks thereafter, unless IOP spikes required more fre-
quent examinations. IOPs were measured using
Goldmann applanation tonometer. Response to treat-
ment was monitored by visual acuity assessment, HRT
II, and FFA. Potential corticosteroid- and injection-
related complications were also recorded, if present. 

The analysis of macular edema was performed us-
ing the HRT II macula edema module. The 670 nm
wavelength diode laser was used to image the mac-
ula using a 15° by 15° field of view. The HRT II is a
confocal laser scanning system that requires a series
of optical section images at different locations of the
focal plane. This series of section images forms a lay-
ered three-dimensional image of the retina or the op-
tic nerve head. For each location (x,y) in the image
planes, the series of optical section images gives the
distribution of reflected light intensity along the op-
tical axis z. The distribution is called the confocal in-
tensity profile. The measurement of the confocal in-
tensity profile width at each location (x,y) in the im-
age planes results in a matrix of 384x384=147,456
local width measurements. Normalization of the local
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sign width to the local reflectance therefore produces
an index that emphasizes the presence of edema:
e(x,y)=w(x,y)/r(x,y) ((e(x,y)=edema index at location (x,y);
w(x,y)=signal width at location (x,y); r(x,y)=normalized
reflectance at location (x,y)). Applied to all measure-
ment points (x,y), computation of the edema index re-
sults in the so-called edema map (14).

The patients of the study group were compared with
19 control group patients. The control group (Group
2) was retrospectively formed by including the pa-
tients who had received argon laser photocoagula-
tion for treatment of macular edema due to BRVO.
There were no significant differences in age, sex, or
pretreatment visual acuities between the two groups
(for each, p>0.05). 

Statistical analysis

Results are presented as means ± SD. Statistical
evaluation of the data was performed with Mann-Whit-
ney U test and two-way analysis of variance, as in-
dicated. Findings with an error probability p<0.05 were
considered statistically significant. 

RESULTS

Pretreatment characteristics of the patients in each
group are demonstrated in Table I. The mean dura-
tion of macular edema was 4.8±2.1 months (range,
3–9 months) in Group 1 and 5.2±4.5 months (range,

2–13 months). In Group 1, two eyes received a sec-
ond intravitreal injection, and one eye received a third
injection. Mean visual acuities of the patients in each
group before and after treatment are shown in Table
II. In Group 1, mean visual acuity improved signifi-
cantly from a mean logMAR value of 0.98±0.19 at base-
line to a maximum of 0.24±0.24 during a mean fol-
low-up time of 6.3 months. Mean increase in visual
acuity was 5.4, 5.9, and 5.8 Snellen lines at the 1-,
3-, and 6-month examinations, respectively. There were
statistically significant differences between pre- and
postinjection visual acuities (for each, p<0.001). In
the control group, the mean baseline logMAR value
for visual acuities of the patients before laser treat-
ment was 1.02±0.22, and it was 0.71±0.30, 0.52±0.26,
and 0.50±0.28 at the 1-, 3-, and 6-month follow-up ex-
aminations, respectively. Mean visual acuity im-
proved by 1.5 Snellen lines at the 1-month, 3.3 lines
at 3-month, and 3.4 lines at the 6-month follow-up
examinations in control group (for each, p<0.001). Mean
improvement in visual acuity at 1-, 3-, and 6-month
visits was significantly higher in the study group when
compared with the control group (for each, p<0.001). 

In the study group, baseline mean edema map val-
ues averaged 2.0±0.9, and were 1.3±0.5, 1.1±0.3, and
1.2±0.4 at the 1-, 3-, and 6-month examinations. All
eyes showed a reduction in macular edema value dur-
ing study (Fig. 1B). Mean reduction of macula edema
map value at the 1-, 3-, and 6-month visits was 35%,
45%, and 40%, respectively, and the differences were
statistically significant (for each, p<0.001).

Fig. 1 - Late phase of fundus fluorescein angiography. (A) Before injection; (B) 3 months after intravitreal triamcinolone injection. Note the
decrease in fluorescein leakage after treatment. 
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Mean IOPs of the patients before and after intrav-
itreal injections are shown in Table II. In Group 1, mean
IOPs at 1- and 3-month examinations were signifi-
cantly higher when compared with pretreatment val-
ues (for each, p<0.001). The mean IOPs of control
group at 1- and 3-month measurements were signif-
icantly lower when compared with the study group
(for each, p<0.001). In Group 1, an elevation of IOP
measurement exceeding 21 mmHg was observed in
3 eyes (20%) at 1 month and 4 eyes (26.6%) at 3 months,
but IOPs were treated successfully with topical
antiglaucomatous medications. Cataract progres-
sion was observed in 2 eyes (13.3%), and pha-
coemulsification with intraocular lens implantation was
performed. No other injection- or corticosteroid-re-
lated complications were observed due to intravitre-
al injection during a mean follow-up period of 6.3 months.

DISCUSSION

Macular edema is a common cause of visual loss
in patients with BRVO. A disruption of the inner blood-
retinal barrier is due to the elevation of distal intravascular

pressures and is often associated with significant hy-
perfluorescent leakage and a relatively poor progno-
sis. The macular edema usually persists, and laser
photocoagulation may be effective in the treatment
of edema (6). The Branch Retinal Vein Occlusion Study
Group evaluated the effectiveness of grid laser pho-
tocoagulation in patients with fluorescein-proven
perfused macular edema involving the foveal center
(usually 3 to 18 months’ duration) and a visual acu-
ity worse than 20/40 after best refraction, and reported
that treated eyes were twice as likely to improve two
or more lines with achievement of visual acuity of 20/40
or better as untreated controls (7).

Another approach for the treatment of macular ede-
ma is to reroute the blood flow by a laser-induced
chorioretinal venous anastomosis, but this technique
may be associated with some complications, includ-
ing fibrovascular proliferation, hemorrhage, and trac-
tional retinal detachment (15, 16). Vitrectomy with me-
chanical separation of the arteriovenous sheath at the
site of occlusion is another option in the treatment of
macular edema in patients with BRVO (17-19). Intravitreal
tissue plasminogen activator administration has also
been tested with mixed results (20).

TABLE I - BASELINE CHARACTERISTICS OF THE PATIENTS

Characteristics Group 1 (no.=15 eyes) Group 2 (no.=19 eyes)  

Mean age, yr, mean±SD 65.0±6.2 63.0±7.0
Sex, M/F, n (%) 9 (60)/6 (40) 11 (57.8)/8 (42.1)
Eye, R/L, n (%) 8 (53.3)/7 (46.6) 8 (42.1)/11 (57.8)
Lens status, P/PP, n (%) 11 (73.3)/4 (26.6) 13 (68.4)/6 (31.5)
Systemic disorders, HT/HC, n (%) 13 (86.6)/10 (66.6) 18 (94.7)/16 (84.2)

P = Phakic; PP = Pseudophakic; HT = Hypertension; HC = Hypercholesterolemia

TABLE II - PRE- AND POSTTREATMENT VISUAL ACUITIES (VA) AND INTRAOCULAR PRESSURES (IOP) OF THE
PATIENTS

Group 1(no.=15 eyes) Group 2 (no.=19 eyes)  

Mean VA (best-corrected) Preinjection 0.98 ± 0.19 1.02 ± 0.22
1-mo 0.30 ± 0.28 0.71 ± 0.30
3-mo 0.24 ± 0.24 0.52 ± 0.26
6-mo 0.28 ± 0.23 0.50 ± 0.28
Mean IOP (mmHg) Preinjection 15.6 ± 1.3 15.9 ± 2.0
1-mo 18.7 ± 1.7 16.2 ± 1.9
3-mo 19.8 ± 3.3 16.1 ± 2.1
6-mo 16.5 ± 1.8 16.3 ± 2.0

Values are mean±SD
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Corticosteroids inhibit phospholipase A2 and sub-
sequent release of arachidonic acid, which is the pre-
cursor of prostaglandins and leukotrienes, the inflammatory
mediators implicated in the pathogenesis of macular
edema (21). Corticosteroids may also downregulate
the production of vascular endothelial growth factor,
a known permeability factor (22). Triamcinolone ace-
tonide is a corticosteroid suspension with no known
retinal toxicity when injected intravitreally and has been
shown to reduce breakdown of the inner blood–reti-
nal barrier and stabilize it (13).

Sub-Tenon, retrobulbar, or topical applications of cor-
ticosteroids are insufficient to deliver adequate drug
levels to the vitreous and retina. Although oral pred-
nisone delivers effective levels of intraocular steroids,
systemic side effects are present that outweigh the ben-
efit. In addition, animal studies have shown that tri-
amcinolone crystals can be visualized in the vitreous
humor for 23 to 41 days after the injection (23). There-
fore, maximal bioavailability of triamcinolone without
extraocular side effects is only possible if it is deliv-
ered intravitreally. 

In the present study, all patients had macular ede-
ma supported by leakage on FFA. Results of our study
showed that IVT application was effective in rapid im-
provement of visual acuity and treatment of macular
edema in patients with BRVO. All eyes showed a sig-
nificant reduction in edema map value. This effect may
be explained by rehabilitation and stabilization of the
breakdown of inner blood–retinal barrier and decrease
in vascular permeability. Moreover, rapid decrease in
macular edema may prevent compression to retinal
cells and decrease cellular damage at the macula. So,
IVT injection may play an important role in prevention
of permanent visual loss in such patients. In addition,
improvement in visual acuity was significantly higher
in Group 1 when compared with the control group.

There are some favorable results in limited numbers

of patients evaluating the efficacy of triamcinolone
on macular edema in central retinal vein occlusion
(CRVO) (24-27). As macular edema occurs with the
same mechanism both in CRVO and BRVO, we can
compare our results with those in CRVO. Jonas et al
(24) reported an increase in visual acuity of a patient
with cystoid macular edema due to CRVO after IVT
injection. Bynoe and Weiss (25) treated two patients
with unilateral CRVO and reported that one patient
recovered 8 lines of visual acuity whereas the other
recovered 11 lines. Greenberg et al (26) demonstrat-
ed that visual acuity of a patient with macular edema
after CRVO improved from counting fingers to 20/80
6 weeks after intravitreal injection. In our study, mean
visual acuity improved by 5.8 Snellen lines, and mac-
ular edema map values decreased by 40% at the 6-
month visits after IVT injection. Maximal improvement
in visual acuity was observed at 3-month examina-
tions. There was a small decrease in visual acuity at
6-month examinations, but the difference was not sta-
tistically significant. However, the effect of triamci-
nolone acetonide may be temporary and reinjection
may become necessary. In the present study, four rein-
jections of triamcinolone acetonide were performed
in three eyes. 

In conclusion, IVT application is a novel and effec-
tive approach with promising results for the treatment
of macular edema as a result of BRVO. The effects
occur immediately with a rapid resolution of macular
edema and improvement in visual acuity. However,
further studies are needed to examine the long-term
results of such application.

Reprint requests to:
Abdullah Özkiris‚ , MD
Yıldırım Beyazıt mah. Mustafas‚ ims‚ ek 
Cad. Kardelen Apt. No: 121/16
TR-38030 Melikgazi, Kayseri, Turkey
aozkiris@erciyes.edu.tr

REFERENCES

1. Jalkh AE, Trempe CL. Macular edema in branch retinal
vein occlusion: types and treatment. Ophthalmic Surg
1989; 20: 26-32. 

2. Bhagat N, Von Hagen S, Zarbin MA. Perimetric sensi-
tivity and retinal thickness in eyes with macular ede-
ma resulting from branch retinal vein occlusion. Am J
Ophthalmol 2002; 133: 428-9.

3. Michels RG, Gass JDM. The natural course of retinal
branch vein obstruction. Trans Am Acad Ophthalmol
Otolaryngol 1974; 78: 166-77. 

4. Gutman FA, Zegarra H. The natural course of tempo-
ral retinal branch vein occlusion. Trans Am Acad Oph-
thalmol Otolaryngol 1974; 78: 178-92.

5. Finkelstein D. Ischemic macular edema: recognition and
favorable natural history in branch vein occlusion. Arch
Ophthalmol 1992; 110: 1427-34. 



Özkiris et al

101

6. Dick JSB, Jampol LM, Haller JA. Macular edema. In:
Ryan SJ, ed. Retina. 3rd ed. Philadelphia: Mosby; 2001:
967-81.

7. The Branch Vein Occlusion Study Group. Argon laser
photocoagulation for macular edema in branch vein oc-
clusion. Am J Ophthalmol 1984; 98: 271-82. 

8. Ozerdem U, Freeman WR. Exudative retinal detachment
following grid laser photocoagulation in a patient with
hemiretinal vein occlusion. Eur J Ophthalmol 2001; 11:
89-92. 

9. Han DP, Mieler WF, Burton TC. Submacular fibrosis af-
ter photocoagulation for diabetic macular edema. Am
J Ophthalmol 1992; 113: 513-21. 

10. Lewis H, Schachat AP, Haimann MH, et al. Choroidal neo-
vascularization after laser photocoagulation for diabetic
macular edema. Ophthalmology 1990; 97: 503-10. 

11. Kivilcim M, Peyman GA, El-Dessouky ES, Kazi AA, Cheema
R, Hegazy H. Retinal toxicity of triamcinolone acetonide
in silicone-filled eyes. Ophthalmic Surg Lasers 2000;
31: 474-8. 

12. McCuen BW, Bessler M, Tano Y, Chandler D, Machemer
R. The lack of toxicity of intravitreally administered triam-
cinolone acetonide. Am J Ophthalmol 1981; 91: 785-8. 

13. Wilson CA, Berkowitz BA, Sato Y, Ando N, Handa JT,
de Juan E Jr. Treatment with intravitreal steroid reduces
blood-retinal barrier breakdown due to retinal photo-
coagulation. Arch Ophthalmol 1992; 110: 1155-9. 

14. Zambarakji HJ, Evans JE, Amoaku WM, Vernon SA. Re-
producibility of volumetric measurements of normal mac-
ulae with the Heidelberg retina tomograph. Br J Oph-
thalmol 1998; 82: 884-91. 

15. McAllister IL, Douglas JP, Constable IJ, Yu DY. Laser-
induced chorioretinal venous anastomosis for nonis-
chemic central retinal vein occlusion: evaluation of the
complications and their risk factors. Am J Ophthalmol
1998; 126: 219-29. 

16. Aktan SG, Subasi M, Akbatur H, Or M. Problems of chori-
oretinal venous anastomosis by laser for treatment of
nonischemic central retinal vein occlusion. Ophthalmologica
1998; 212: 389-93. 

17. Mester U, Dillinger P. Vitrectomy with arteriovenous de-
compression and internal limiting membrane dissec-
tion in branch retinal vein occlusion. Retina 2002; 22:
740-6. 

18. Scott IU. Vitreoretinal surgery for complications of branch
retinal vein occlusion. Curr Opin Ophthalmol 2002; 13:
161-6.

19. Le Rouic JF, Bejjani RA, Rumen F, et al. Adventitial sheatho-
tomy for decompression of recent onset branch retinal
vein occlusion. Graefes Arch Clin Exp Ophthalmol 2001;
239: 747-51. 

20. Glacet-Bernard A, Kuhn D, Vine AK, Oubraham H, Coscas
G, Soubrane G. Treatment of recent onset central reti-
nal vein occlusion with intravitreal tissue plasminogen
activator: a pilot study. Br J Ophthalmol 2000; 84: 609-
13. 

21. Chandler DB, Hida T, Sheta S, Proia AD, Machemer R.
Improvement in efficacy of corticosteroid therapy in an
animal model of proliferative vitreoretinopathy by pre-
treatment. Graefes Arch Clin Exp Ophthalmol 1987; 225:
259-65.

22. Kompella UB, Bandi N, Ayalasomayajula SP. Subcon-
junctival nano- and microparticles sustain retinal de-
livery of budesonide, a corticosteroid capable of in-
hibiting VEGF expression. Invest Ophthalmol Vis Sci
2003; 44: 1192-201.

23. Scholes GN, O’Brien WJ, Abrams GW, Kubicek MF. Clear-
ance of triamcinolone from vitreous. Arch Ophthalmol
1985; 103: 1567-9. 

24. Jonas JB, Kreissig I, Degenring RF. Intravitreal triam-
cinolone acetonide as treatment of macular edema in
central retinal vein occlusion. Graefes Arch Clin Exp
Ophthalmol 2002; 240: 782-3. 

25. Bynoe LA, Weiss JN. Retinal endovascular surgery and
intravitreal triamcinolone acetonide for central vein oc-
clusion in young adults. Am J Ophthalmol 2003; 135:
382-4. 

26. Greenberg PB, Martidis A, Rogers AH, Duker JS, Re-
ichel E. Intravitreal triamcinolone acetonide for macu-
lar oedema due to central retinal vein occlusion. Br J
Ophthalmol 2002; 86: 247-8.

27. Ip MS, Kumar KS. Intravitreous triamcinolone acetonide
as treatment for macular edema from central retinal vein
occlusion. Arch Ophthalmol 2002; 120: 1217-9.


