
PU R P O S E. To evaluate the effect of intravitreal triamcinolone acetonide on visual acuity and macu-
lar thickness using optical coherence tomography (OCT) in macular edema associated with vari-
ous retinal vascular disorders.
ME T H O D S. This prospective nonrandomized clinical interventional study included 81 eyes (76 pa-
tients) comprised of Group I, 57 eyes (51 patients) with diabetic macular edema; Group II, 10 eyes
(10 patients) with branch retinal vein occlusion; and Group III, 13 eyes (13 patients) with central
retinal vein occlusion. All eyes received an intravitreal injection of 4 mg triamcinolone acetonide
(with the solvent) in the operation theater under sterile conditions. 
RE S U LT S. Mean preinjection central macular thickness was 531.84±132 µm in Group I, 458.4±149
µm in Group II, and 750.81±148 µm in Group III. All groups showed a statistically significant de-
c rease in mean central macular thickness at 1 month (300.7±119 µm in Group I, 218.2±99 µm
in Group II, and 210.5 ±56 µm in Group III) and 3 months (253.19±109 µm in Group I, 187±47
µm in Group II, and 182±50 µm in Group III) after injection (p<0.05). Mean follow-up was 22±2.4
weeks. Mean visual acuity increased in all three groups (preoperative visual acuity in Group I,
1.2±0.4 logMAR units; Group II, 1.24±0.5 logMAR units; Group III, 1.1±0.4 logMAR units; 1
month postinjection in Group I, 0.88±0.3 logMAR units; Group II, 0.67±0.3 logMAR units; Group
III, 0.86±0.4 logMAR units; 3 months postinjection in Group I, 0.84±0.4 logMAR units; Group II,
0.59±0.3 logMAR units; Group III, 0.82±0.5 logMAR units) (p<0.05). Forty-one eyes completed
6 months and 20 eyes completed 9 months follow-up. Twelve of 20 (41%) eyes in Group I, 2/6
(33%) eyes in Group II, 3/6 (50%) eyes in Group III, and 8/15 (53%) eyes in Group I, 1/3 (33%)
eyes in Group II, and 2/2 (100%) eyes in Group III developed re c u r rence of macular edema with
worsening of visual acuity at 6 and 9 months, re s p e c t i v e l y. Thirty-three (40.7%) eyes developed
IOP elevation (at least one reading > 24 mmHg). One eye developed infective endophthalmitis.
CO N C L U S I O N S. I n t r a v i t real injection of triamcinolone acetonide may be considered as an effective
t reatment for reducing macular thickening due to diffuse diabetic macular edema, venous oc-
clusion associated macular edema, and may result in increase in visual acuity at least in the
short term. Further follow-up and analysis is re q u i red to demonstrate its long-term efficacy. (Eur
J Ophthalmol 2005; 15: 6 1 9- 2 6 )
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INTRODUCTION

Macular edema is a common cause of central vision
loss in various retinal vascular disorders such as diabetic
retinopathy and retinal vein occlusions (1-3). The initial
t reatment guidelines of macular edema associated with
diabetes and vascular occlusion include focal or grid pho-
tocoagulation, which is usually practiced as per the rec-
ommendation of various study groups (Early Tre a t m e n t
Diabetic Retinopathy Study [ETDRS] group, branch vein
occlusion study group, and central vein occlusion study
g roup) (4-6). Despite adequate photocoagulation many
patients may have persistent macular edema (7, 8). Vari-
ous alternative treatment options such as pars plana vit-
rectomy and pharmacologic therapy with protein kinase C
inhibitor have been tried in eyes in which laser photoco-
agulation has failed (9, 10).

In recent years there have been many reports in the lit-
e r a t u re suggesting the use of intravitreal triamcinolone
acetonide for a wide variety of types of macular edema
(11-19). Intravitreal triamcinolone acetonide is well tolerat-
ed and has been shown to be nontoxic to the human reti-
na (20-22). We conducted a prospective study to evaluate
the safety and efficacy of intravitreal triamcinolone ace-
tonide in macular edema associated with diabetes and
retinal vein occlusions.

METHODS

Eighty-one eyes of 76 patients (57 eyes of 51 patients
with diabetes mellitus, Group I; 10 eyes with branch reti-
nal vein occlusion, (BRVO), Group II; and 13 eyes with

central retinal vein occlusion (CRVO), Group III) were in-
cluded in this prospective study (November 2003–June
2004). Informed consent was obtained from all the pa-
tients and they were informed about the risks and benefits
and experimental nature of the therapy. All patients un-
derwent a detailed ophthalmic examination including a
record of best-corrected visual acuity (BCVA) with ETDRS
charts, slit-lamp biomicroscopy, fundus examination with
+90 D, and applanation tonometry. Fundus fluore s c e i n
angiography was performed prior to injection and when-
ever indicated after the injection. Optical coherence to-
mography (OCT) measurements were performed to record
the macular thickness, following pupillary dilation of at
least 5 mm and with internal fixation target. Macular thick-
ness map scan protocol was used, which included six ra-
dial line scans of 6 mm length placed 30º to each other
and passing through a common central axis centered on
the fovea. For inclusion in the study all the eyes had a
BCVA of less than 0.5 logMAR units on ETDRS chart, in-
traocular pressure (IOP) less than 21 mmHg, and a central
macular thickness of at least 300 µm on OCT (normal,
181.15±18 µm). All patients with diabetes had received at
least two sessions of laser photocoagulation using the
ETDRS guidelines at least 3 months prior to injection. Pa-
tients with history of ocular hypertension or glaucoma
were excluded. 

All injections were performed under sterile conditions in
the main operation theater. A superpinkie was applied for
10 minutes prior to the injection to lower the IOP. Paracain
0.5% eyedrop was used to anesthetize the conjunctival
sac. The eye was prepared with 5% povidone-iodine and
draped. A sterile wire speculum was placed. A new sterile
bottle of triamcinolone acetonide (40 mg/mL, Tricort 40,

TABLE I - CENTRAL MACULAR THICKNESS ON OPTICAL COHERENCE TOMOGRAPHY AND VISUAL ACUITY (VA )
IN DIABETIC MACULAR EDEMA BEFORE AND AFTER INTRAVITREAL TRIAMCINOLONE INJECTION

Vi s i t Mean CMT* Minimum Maximum  % Reduction† VA‡ D i ff e re n c e
( µ m ) ( µ m ) ( µ m ) in VA§

B a s e l i n e 5 3 1 . 8 4 ± 2 3 2 . 3 3 0 8 9 8 0 – 1 . 2 0 ± 0 . 4 –
Day 1¶ 4 0 2 . 7 1 ± 1 6 1 . 3 1 8 4 8 0 9 2 4 1 . 1 1 ± 0 . 4 0 . 1 3 ± 0 . 2
Week 1¶ 3 3 1 . 8 2 ± 1 1 4 . 2 1 7 0 7 0 7 3 7 . 1 7 0 . 9 3 ± 0 . 3 0 . 2 4 ± 0 . 3
Month 1¶ 3 0 0 . 6 9 ± 1 1 9 . 8 1 3 2 6 8 1 4 3 . 6 2 0 . 8 8 ± 0 . 3 0 . 3 0 ± 0 . 3
Month 3¶ 2 5 3 . 1 9 ± 1 0 9 . 4 1 4 0 6 1 9 5 2 . 3 9 0 . 8 4 ± 0 . 4 0 . 2 5 ± 0 . 3

*Central macular thickness (CMT) ± standard deviation
†% Reduction from the baseline CMT
‡ Visual acuity in logMAR units ± standard deviation
§ P a i red diff e rence in visual acuity from baseline in logMAR units ± standard deviation
¶Postinjection follow-up visit
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benzyl alcohol 0.9% as preservative, Cadila Pharmaceuti-
cal Ltd., Ahmedabad, India) was used for each eye. The
suspension was shaken well before loading. The drug (4
mg in 0.1 mL) was injected with the solvent inferotempo-
rally through pars plana with a 1-mL syringe fitted with
26-gauge needle. IOP was checked immediately after the
injection. An anterior chamber (AC) paracentesis was per-
formed if the IOP exceeded 24 mmHg. The paracentesis
was performed temporally along the horizontal meridian
using a 26-gauge needle fitted on a 2 cc glass syringe
without the plunger. Tw e n t y - t h ree (28%) eyes re q u i re d
paracentesis. Indirect ophthalmoscopy was performed in
each case after the procedure to confirm proper intravitre-
al localization of the drug and perfusion of the optic nerve
head. Antibiotic eyedrop (ciprofloxacin 0.3%) was instilled
at the end. The pat ient was instructed to insti l l
ciprofloxacin 0.3% eyedrop for 4 days following injection.

All the patients were followed up 1 day, 1 week, 1
month, 3 months, 6 months, and 9 months postinjection.
At each follow-up visit response to the treatment was
monitored by recording the ETDRS visual acuity, IOP, and
macular thickness on OCT. Indirect ophthalmoscopy was
performed to check for the presence of the drug suspen-
sion. Eyes were also observed for injection-related com-
plications. Statistical analysis was performed using SAS
c o m m e rcial statistical software package (SAS Institute,
Inc., Cary, NC). One-way analysis of variance for repeated
m e a s u res was used to compare the change in macular
thickness and visual acuity following injection. A p value <
0.05 was considered statistically significant. 

All the eyes completed 3 months follow-up and 29 eyes
in Group I, 6 eyes in Group II, and 6 eyes in Group III

completed 6 months of follow-up; 15 eyes in Group I, 3
eyes in Group II, and 2 eyes in Group III completed 9
months of follow-up. 

RESULTS

The mean age of our patients was 58±11.20 years, with
59 men and 17 women. Nine eyes were pseudophakic.
The dose of triamcinolone injected was 4 mg in all eyes. 

In Group I mean duration of diabetes was 12.58±3.44
years, and average number of prior photocoagulation
sessions received was 2.36±0.6. Mean preinjection visual
acuity was 1.2±0.4 logMAR units (range 0.60–1.7). Base-
line central macular thickness on OCT was 531.84±132
µm (range 308–980 µm). A 43.62% reduction in mean
central macular thickness (from 531.84±132 µm to
300.69±89 µm) at 1 month and 52.39% reduction (fro m
531.84±132 µm to 253.19±85 µm) at 3 months was ob-
served (p<0.01, Tab. I). Of the 29 eyes that completed a
6-month follow-up (mean central macular thickness
286.8.8±92.9 µm), 12 (41.3%) eyes showed a recurrence
of macular edema (mean central macular thickness of 12
eyes was 340.30±78 µm) on OCT (between 18 and -24
weeks) and corresponding diminution in visual acuity. Six
of these eyes received a repeat intravitreal injection 5
months (1 eye), 6 months (3 eyes), and 7 months (2 eyes)
following first intravitreal injection. Following repeat injec-
tion all six eyes experienced a decrease in mean central
macular thickness on OCT and improvement in visual
acuity (0.2±0.12 logMAR units). Of the remaining six eyes
that had re c u r rent macular edema four patients did not

TABLE II - CENTRAL MACULAR THICKNESS ON OPTICAL COHERENCE TOMOGRAPHY AND VISUAL ACUITY (VA )
IN MACULAR EDEMA ASSOCIATED WITH BRANCH RETINAL VEIN OCCLUSION BEFORE AND AFTER
I N T R AVITREAL TRIAMCINOLONE INJECTION

Vi s i t Mean CMT* M i n i m u m M a x i m u m % Reduction† VA‡ D i ff e re n c e
( µ m ) ( µ m ) ( µ m ) in VA§

B a s e l i n e 4 5 8 . 4 0±1 4 9 3 0 1 6 6 7 – 1 . 2 4 ± 0 . 5 –
Day 1¶ 3 4 9 . 3 0±1 1 9 . 2 1 6 2 5 2 5 2 3 0 . 8 0 ± 0 . 4 0 . 3 8 ± 0 . 4
Week 1¶ 2 8 8 . 0 0±1 2 2 . 1 1 2 7 4 8 4 3 7 . 1 7 0 . 7 0 ± 0 . 3 0 . 5 4 ± 0 . 4
Month 1¶ 2 1 8 . 2 2± 9 9 . 2 1 2 1 4 3 0 5 2 . 3 9 0 . 6 7 ± 0 . 3 0 . 5 7 ± 0 . 4
Month 3¶ 1 8 7 . 0 0± 4 7 . 3 1 4 0 2 5 0 5 9 . 0 9 0 . 5 9 ± 0 . 3 0 . 5 9 ± 0 . 6

*Central macular thickness (CMT) ± standard deviation
†% Reduction from the baseline CMT
‡ Visual acuity in logMAR units ± standard deviation 
§ Paired diff e rence in visual acuity from baseline in logMAR units ± standard deviation
¶Postinjection follow-up visit
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consent for repeat injection and the remaining two eyes
had central macular thickness of < 300 µm, thus not fulfill-
ing the inclusion criteria. Fifteen eyes completed 9
months follow-up (mean central macular thickness
270.73±186.1 µm); 8 of these eyes (53.3%) developed re-
currence of macular edema with a mean central macular
thickness of 449.6±244 µm (for 8 eyes). Three of these
eyes received a repeat intravitreal injection 10 months (2
eyes) and 11 months (1 eye) after first injection and
showed a reduction in central macular thickness and im-
provement in visual acuity. 

Baseline OCT showed macular edema with cystoid
spaces in 37 eyes, diffuse spongy edema in 20 eyes,
s e rous fluid collection in 14 eyes, and taut posterior
hyaloid in 2 eyes. A reduction of variable degree in cys-
toid edema, spongy edema, and resolution of serous fluid
collection was observed in all eyes following the intravitre-
al injection. 

Mean visual acuity improved from 1.2±0.4 logMAR units
at baseline to 0.87±0.3 logMAR units and 0.84±0.4 log-
MAR units at 1 month and 3 months, re s p e c t i v e l y
(p<0.01, Tab. I). Improvement of 0.3 logMAR units or more
was seen in 53% (30/57) of eyes at 1 month and 46%
(26/57) of eyes at 3 months after injection. Maximum im-
p rovement in visual acuity from baseline as seen with
paired difference values (0.31±0.3 logMAR units) was ob-
served at 1 month following injection. Two eyes had de-
crease in vision on the first postoperative day. These two
eyes showed diffuse dispersion of the drug suspension
into the vitreous cavity obscuring the fundus view. At 1
week the visual acuity improved in these two eyes with
head end elevation. Four (7%) eyes failed to show any im-

provement in visual acuity; two of these eyes had reduc-
tion in the macular thickness on OCT, but fundus exami-
nation showed collection of hard exudates forming a
plaque in the macular area. The remaining two eyes had
thickened posterior hyaloid with diffuse macular edema at
baseline on OCT; one eye showed reduction in macular
thickness after injection while the other eye had no obvi-
ous reduction in the macular thickness. Twelve eyes (at 6
months follow-up) and 5 eyes (at 9 months follow-up) had
recurrence of macular edema following the injection and
showed a decrease in the visual acuity from 3-month log-
MAR value. The visual acuity in eight of these eyes that
received a repeat intravitreal injection showed an im-
provement (0.23±0.3 logMAR units). 

In Group II mean preinjection visual acuity was 1.24±0.5
logMAR units (range 0.5–2.2). Mean duration of the visual
loss was 65±12 days (36–210 days), and two eyes had
one session of macular grid and sectoral laser photoco-
agulation before injection. Baseline central macular thick-
ness on OCT was 458.40±149 µm (range 301–667 µm). A
significant reduction in mean central macular thickness
was observed at all the follow-up visits (p<0.05, Tab. II).
Baseline OCT showed macular edema with cystoid
spaces in 13 eyes, with serous fluid collection in 3 eyes. A
variable reduction in cystoid spaces and complete resolu-
tion of serous fluid collection was observed in all eyes fol-
lowing the intravitreal injection. Improvement in mean vi-
sual acuity was noted (1.24±0.5 logMAR units at baseline
to 0.67±0.3 logMAR units at 1 month and 0.59±0.3 log-
MAR units at 3 months, p<0.05) following injection. Im-
provement of 0.3 logMAR units was seen in 60% (6/10) of
eyes at 1 month and 70% (7/10) of eyes at 3 months after

TABLE III - CENTRAL MACULAR THICKNESS ON OPTICAL COHERENCE TOMOGRAPHY AND VISUAL ACUITY (VA )
IN MACULAR EDEMA ASSOCIATED WITH CENTRAL RETINAL VEIN OCCLUSION BEFORE AND AFTER
I N T R AVITREAL TRIAMCINOLONE INJECTION

Vi s i t Mean CMT* Minimum Maximum  % Reduction† VA‡ D i ff e re n c e
( µ m ) ( µ m ) ( µ m ) in VA§

B a s e l i n e 7 5 0 . 8 1±1 4 8 . 2 4 5 3 3 9 9 0 - 1 . 1 0 ± 0 . 4 -  
Day 1¶ 4 8 5 . 5 4±1 8 6 . 8 0 2 8 2 9 5 6 3 5 . 3 3 1 . 0 0 ± 0 . 4 0 . 0 5 ± 0 . 2
Week 1¶ 3 7 2 . 1 4±2 1 2 2 0 0 8 4 5 5 0 . 4 3 0 . 8 8 ± 0 . 4 0 . 2 5 ± 0 . 2
Month 1¶ 2 1 0 . 5 5± 5 6 . 5 1 7 7 2 6 3 7 1 . 9 5 0 . 8 6 ± 0 . 4 0 . 2 4 ± 0 . 3
Month 3¶ 1 8 2 . 2 0± 5 0 . 1 2 1 5 2 2 0 4 7 5 . 7 3 0 . 8 2 ± 0 . 5 0 . 3 2 ± 0 . 2

*Central macular thickness (CMT) ± standard deviation
†% Reduction from the baseline CMT 
‡ Visual acuity in logMAR units ± standard deviation 
§ P a i red diff e rence in visual acuity from baseline in logMAR units ± standard deviation
¶Postinjection follow-up visit
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injection. Six eyes completed 6 months follow-up. Tw o
(2/6 eyes, 33.3%) of these eyes developed recurrence of
cystoid macular edema on OCT and deterioration of visu-
al acuity at 15 weeks and 18 weeks after injection. One of
these eyes received a repeat intravitreal injection 7
months after the first injection and showed an impro v e-
ment in visual acuity by 0.24 logMAR units and simultane-
ous decrease in central macular thickness on OCT. Three
eyes completed 9 months follow-up and one of these
eyes developed re c u r rence of macular edema on OCT
with decrease in visual acuity. 

In Group III, mean preinjection visual acuity was
1.10±0.4 logMAR units (range 0.6–1.7). Mean duration of
the visual loss was 89±15 days (45–240 days), and 1 eye
has had one session of macular grid and scatter laser
photocoagulation before the injection. Baseline central
macular thickness on OCT was 750.81±148 µm (range
533–990 µm). All eyes completed 3 months follow-up. A
significant reduction in mean central macular thickness
was observed at all follow-up visits (p<0.01, Tab. III).
Baseline OCT showed macular edema with cystoid
spaces in all eyes, with serous fluid collection in two eyes.
Both cystoid spaces and serous fluid collection showed a
resolution of variable extent in all the eyes following the
i n t r a v i t real injection. Visual acuity improvement to
0.86±0.4 logMAR units and 0.82±0.5 logMAR units was
noted at 1 month and 3 months, respectively (p<0.05). Im-
provement of 0.3 logMAR units was seen in 43% (6/13) of

eyes at 1 month and at 3 months after injection. One eye
developed infective endophthalmitis with severe visual
loss (1 logMAR unit at baseline to light perception with in-
accurate projection of light rays) 2 weeks following the in-
jection. Six eyes completed 6 months follow-up. Thre e
(3/6 eyes, 50%) of these eyes showed a re c u r rence of
cystoid macular edema (14–19 weeks) on OCT and dete-
rioration of visual acuity. One eye received repeat intravit-
real injection (6 months following first injection) and expe-
rienced improvement in visual acuity (0.16 units) with
reduction in macular edema. At 9 months follow-up (2
eyes) two eyes showed recurrence of macular edema and
decrease in visual acuity. 

Intraocular pressure at baseline was 15.20±2.4 mmHg.
At least one record of high IOP (>24 mmHg) was seen in
33 eyes (40.7%) during the follow-up. These 33 eyes in-
cluded 19 (37.2%) eyes in Group I, 6 eyes (60%) in Group
II, and 8 eyes (61.5%) in Group III. In all these eyes the
IOP settled down to the baseline level with one or two
topical antiglaucoma medications. By the end of 3
months the IOP was comparable to baseline without any
medication. Two eyes (Group I) developed uncontro l l e d
IOP elevation; one of them developed an inferior arcuate
visual field defect on perimetry and trabeculectomy was
advised. The other patient was prescribed maximum tol-
erable medication and the IOP returned to baseline at 3
months postinjection, following which the treatment was
withdrawn. One eye in Group I developed a posterior sub-

Fig. 1 - Central macular thickness changes following intravitreal tri-
amcinolone injection. DM = diabetes mellitus; BRVO = branch retinal
vein occlusion; CRVO = central retinal vein occlusion; pre-inj = prein-
jection; D1 = postinjection day 1; W1 = postinjection week 1; M1 =
postinjection 1 month; M3 = postinjection 3 months.

Fig. 2 - Visual acuity (logMAR units) changes following intravitreal tri-
amcinolone injection. DM = diabetes mellitus; BRVO = branch retinal
vein occlusion; CRVO = central retinal vein occlusion; pre-inj = prein-
jection; D1 = postinjection day 1; W1 = postinjection week 1; M1 =
postinjection 1 month; M3 = postinjection 3 months.
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capsular cataract 14 weeks postinjection. One eye in
G roup III developed infective endophthalmitis. This pa-
tient had received an anterior chamber paracentesis dur-
ing intravitreal injection. He experienced severe pain and
redness 18 days after the injection and presented to us 3
weeks following injection. The visual acuity was reduced
to light perception with inaccurate projection of light rays.
Vi t reous tap followed by an intravitreal injection of van-
comycin 1 mg/0.1 mL and ceftazidime 2.25 mg/0.1 mL
was performed under topical anesthesia. The micro b i o-
logic culture revealed coagulase negative Staphylococ-
cus albus. The patient underwent pars plana vitrectomy.
The final visual acuity achieved was light perception.

DISCUSSION

Use of intravitreal triamcinolone has been increasingly
reported in the literature. It has been used in a variety of
retinal disorders such as subretinal neovascular mem-
brane (23) and macular edema associated with diabetes,
vascular blocks (11-19), cataract surgery (24), uveitis (25),
and retinitis pigmentosa (26). There are only a few
prospective studies in this regard (12, 27). We prospec-
tively evaluated the efficacy and safety of intravitreal tri-
amcinolone in treatment of macular edema associated
with retinal vascular disorder. All the three groups includ-
ed in our study showed a reduction in macular edema
and macular thickness on OCT following intravitreal tri-
amcinolone. Reduction in macular edema was associated
with increase in visual acuity.

In eyes with diabetic macular edema, Martidis et al (14)
observed a 55% (1 month) and 58% (3 months) reduction
in macular thickness following intravitreal triamcinolone
injection; Massin et al (12) in their prospective controlled
randomized trial showed an almost 60% decrease in
macular thickness at 1 and 3 months postinjection. We
observed a 44% and 52% decrease in the central macu-
lar thickness at 1 month and 3 months after injection. A
slightly lower reduction in the macular thickness in our
study could be owing to the higher baseline macular ede-
ma and higher baseline central macular thickness. 

Martidis et al (14) reported an improvement of two or
m o re lines in Snellen visual acuity in 64% of eyes at 1
month. Massin et al (12) reported a slightly lower visual
gain. We have used the logMAR values for assessment in
visual acuity, and noted an overall 0.31±0.3 units im-
provement in visual acuity at 1 month. However, due to

d i ff e rent units used for assessment, the results are diff i-
cult to compare with the previous studies. 

We observed a marked reduction in macular thickness
and macular edema along with corresponding impro v e-
ment in visual acuity in eyes with CRVO. In a study on ef-
fect of intravitreal triamcinolone in macular edema associ-
ated with CRVO, Park et al (16) found a much higher
i m p rovement in visual acuity; this could be related to a
better preinjection visual acuity than our patients. The au-
thors of this study used volumetric OCT to measure the
quantitative effect of injection on macular edema; thus
comparison with our observation was not possible. 

Eyes with macular edema associated with BRV O
showed a decrease in macular edema and improvement
in visual acuity in all eyes. Jonas et al (27) studied the ef-
fect of intravitreal triamcinolone in patients with BRV O ;
they observed a significant improvement in the visual
acuity postoperatively compared to the baseline acuity.
The control group showed no significant improvement in
visual acuity and ischemic subgroup in the treated group
also failed to show any significant improvement in visual
acuity. 

Reduction in macular edema at 1 month was 43% in
Group I, 52% in Group II, and 71% in Group III. We ob-
served that the decrease in macular thickness on OCT
was associated with improvement in visual acuity after in-
t r a v i t real triamcinolone injection. Corresponding visual
gain in logMAR units was 0.31 in Group I, 0.57 in Group II,
and 0.24 in Group III (Figs. 1 and 2). Group II showed
maximum improvement in visual acuity. Reduction in
macular thickness was least in diabetic macular edema.
Group III showed a maximum reduction in macular thick-
ness as compared to baseline on OCT; however, the im-
p rovement in visual acuity was least. This suggests that
the nature of the underlying disease may also have an in-
fluence on the visual outcome. Additionally, with the pres-
ence of macular plaque or hard exudates, as was seen in
few of our patients with diabetic macular edema, the visu-
al acuity may not improve despite decrease in macular
thickness on OCT. 

None of the eyes showed recurrence of macular edema
within 3 months of the injection, suggesting that the effect
of drug remains until this time. This is in agreement with
the findings of Beer et al (28). Overall, 41 eyes completed
6 months follow-up and 20 eyes completed 9 months fol-
low-up; 12/29 (41%) eyes in Group I, 2/6 (33%) eyes in
Group II, 3/6 (50%) eyes in Group III, and 8/15 (53%) eyes
in Group I, 1/3 (33%) eyes in Group II, and 2/2 (100%)
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eyes in Group III developed recurrence of macular edema
with worsening of visual acuity at 6 and 9 months respec-
t i v e l y. Lowest re c u r rence rate was observed in Group II.
Eleven eyes received repeat intravitreal injection and
showed improvement in visual acuity and decrease in
macular edema following the second injection. Our results
show that intravitreal triamcinolone has transient effect in
a significant percentage of patients and repeat injections
are required. 

P revious studies on animals and human trials have
shown that intravitreal triamcinolone acetonide injection is
a safe procedure (13-20). Complications encountered can
be either related to the drug itself or to the procedure of
injection (12, 14, 24). Drug-related complications include
elevation of IOP and progression of cataract. Incidence of
IOP elevation has been reported to vary from 25 to 70%
(12, 29, 30). Almost 41% of patients in our study devel-
oped elevation of IOP. We observed that a relatively higher
p e rcentage (60–61%) of patients with vascular block
(both BRVO and CRVO) developed IOP elevation com-
pared to patients with diabetic macular edema (37%). An
explanation for this finding is difficult to pinpoint. In most
of the cases it could be controlled well with topical
antiglaucoma medication. One patient, however, devel-
oped glaucomatous visual field defect and filtering
surgery was advised. We excluded patients with history of
glaucoma and ocular hypertension, and 41% of our pa-
tients still developed IOP elevation, suggesting that in-
t r a v i t real triamcinolone should be cautiously used in pa-
tients with history of glaucoma or ocular hypertension. In
our study one patient developed posterior subcapsular
cataract. The rest of the patients did not show any pro-
gression of cataract.

Other injection-related posterior segment complications
include retinal detachment, choroidal detachment, and
vitreous hemorrhage. No acute complications were expe-
rienced in the current study. 

None of our cases developed pseudoendophthalmitis
(31). We encountered one case of infective endophthalmi-
tis in our series. Incidence of endophthalmitis has been
reported to be 0.87% or lower (12-15, 32). Two re p o r t s
have suggested that vitreous wick syndrome could be a
possible route for transmission of the infection via pars
plana into the eye (33, 34). Exact time of entry of the
pathogen into the eye in our single case is difficult to pin-
point as this patient also re q u i red an anterior chamber
paracentesis during the injection pro c e d u re. A cautious
and closer follow-up is advised in all cases.

Our study has certain limitations as it has no contro l
group, and not all patients completed 6-month follow-up.
Thus identification of exact time and incidence of recur-
rence of macular edema was not possible. During the
short period of 3 months the study suggests that intravit-
real triamcinolone may be considered as an effective op-
tion for reducing the diabetic macular edema and macular
edema associated with retinal vein occlusion and it may
result in improvement of the visual acuity. The main com-
plication is transient IOP elevation. The infrequent occur-
rence of a serious complication such as infective endoph-
thalmitis warrants a close and careful follow-up. Further
studies are required to assess the long-term efficacy and
safety and the need for repeated injection in these eyes.

ACKNOWLEDGEMENTS

The authors thank Vandana Kori for technical assistance.

The authors have no proprietary or financial interest in any product or
tecniniques described in this article.

Reprint requests to:
Pradeep Venkatesh, MD
F 60 Ansari Nagar (West)
AIIMS Campus 
New Delhi 110029, India
venkyprao@yahoo.com

REFERENCES

1. Klein R, Klein BE, Moss SE. Visual impairment in diabetes.
Ophthalmology 1984; 91: 1-9.

2. Natural history and clinical management of central vein oc-
clusion. The Central Vein Occlusion Study Group. Arc h
Ophthalmol 1997; 115: 486-91.

3. Glacet-Bernard A, Coscas G, Ghabenel A, et al. Prognostic
factors for branch vein occlusion. Prospective study of 175

cases. Ophthalmology 1996; 103: 551-60.
4. Early Treatment Diabetic Retinopathy Study Group. Photo-

coagulation for diabetic macular edema. Early Tre a t m e n t
Diabetic Retinopathy Study report no. 1. Arch Ophthalmol
1985; 103: 1796-806.

5. The Branch Vein Occlusion Study Group. Argon laser pho-
tocoagulation for macular edema in branch vein occlusion.
Am J Ophthalmol 1984; 98: 271-82.

6. The Central Vein Occlusion Study Group. Evaluation of grid



I n t r a v i t real tr iamcinolone in macular edema

6 2 6

laser photocoagulation for macular edema in central vein
occlusion. Ophthalmology 1995; 102: 1425-33.

7. Lee CM, Olk RJ. Modified grid laser photocoagulation for
d i ffuse diabetic macular edema. Long term visual re s u l t s .
Ophthalmology 1991; 98: 1594-602.

8. Shilling JS, Jonas CA. Retinal branch vein occlusion. A
study of argon laser photocoagulation in treatment of mac-
ular edema. Br J Ophthalmol 1984; 68: 196-8.

9. Lewis H, Abram GW, Blumenkranz MS, Camp RV. Vitrecto-
my for diabetic macular traction and edema associated
with posterior hyaloidal traction. Ophthalmology 1992; 99:
753-9.

10. Jonas JB, Sofker A. Intravitreal injection of crystalline corti-
sone as an adjunctive treatment of diabetic macular ede-
ma. Am J Ophthalmol 2001; 132: 425-7.

11. Jonas JB, Degenring RF, Kampperter BA, Kreissig I, Akkoy-
ou I. Duration of the effect of intravitreal triamcinolone as a
t reatment for diffuse diabetic macular edema. Am J Oph-
thalmol 2004; 138: 158-60.

12. Massin P, Andren F, Hauchine B, et al. Intravitreal triamci-
nolone for diffuse diabetic macular edema. Preliminary re-
sults of a prospective controlled trial. Ophthalmology. 2004;
111: 218-25.

13. Jonas JB, Kreissig I, Sifker A, Degenrinf RF. Intravitreal in-
jection of triamcinolone for diffuse diabetic macular edema.
Arch Ophthalmol 2003; 121: 57-61.

14. Martidis A, Duker JS, Greenberg PB, et al. Intravitreal triam-
cinolone for refractory macular edema. Ophthalmology
2003; 109: 920-7.

15. Karacorlu M, Ozdemier, Karacolu S. Intravitreal triamci-
nolone acetonide for treatment of central retinal vein occlu-
sion in young patients. Retina 2004; 24: 324-7.

16. Park C, Jaffe GJ, Fekrat S. Intravitreal triamcinolone ace-
tonide in eyes with cystoid macular edema associated with
central retinal vein occlusion. Am J Ophthalmol 2003; 136:
419-25.

17. Chen SD, Lochhead J, Patel CK, Futh P. Intravitreal triamci-
nolone acetonide for ischemic macular edema caused by
branch retinal vein occlusion. Br J Ophthalmol 2004; 88:
154-5.

18. Degenring RF, Kamppeter B, Kreissig I, Jonas JB. Morpho-
logical and structural changes after intravitreal triamci-
nolone acetonide for retinal vein occlusion. Acta Ophthal-
mol Scand 2003; 81: 548-50.

19. Green berg PB, Martidis A, Rogers AH, Duker JB, Reichel
E. Intravitreal triamcinolone acetonide for macular edema
due to central retinal vein occlusion. Br J Ophthalmol 2002;
86: 247-8.

20. McCuen BW 2nd, Bessler M, Tano Y,  Chandler D,
Machemer R. The lack of toxicity of intravitreal triamci-
nolone acetonide. Am J Ophthalmol 1981; 91: 785-8.

21. Bakeri SJ, Beer PM. Effect of intravitreal triamcinolone ace-
tonide on intraocular pre s s u re. Ophthalmic Surg Lasers
Imaging 2003; 34: 386-90.

22. Gilles MC, Simpson JM, Billson FA, et al. Safety of intravit-
real injection of triamcinolone. Results of randomized clini-
cal trial. Arch Ophthalmol 2004; 122: 336-40.

23. Danis RP, Cuilla TA, Pratt LM, Antiker W. Intravitreal triamci-
nolone acetonide in exudative age-related macular degen-
eration. Retina 2000; 20: 244-50.

24. Canway MD, Canakis C, Livir R, Peyman GA. Intravitreal tri-
amcinolone acetonide for refractory chronic pseudophakic
cystoid macula edema. J Cataract Refract Surg 2003; 29:
27-33.

25. Young S, Larkin G, Branley M, Lightmen S. Safety and effi-
cacy of intravitreal triamcinolone acetonide for cystoid
macular edema in uveitis. Clin Exp Ophthalmol 2001; 129:
2-6.

26. Saraina VS, Sallum JM, Farah ME. Treatment of cystoid
macular edema related to retinitis pigmentosa with intravit-
real triamcinolone acetonide. Ophthalmic Surg Lasers
Imaging 2003; 34: 398-400.

27. Jonas JB, Akkoyn I, Kamppeter B, Kreissig I, Degenring RF.
Branch retinal vein occlusion treated by intravitreal triamci-
nolone acetonide. Eye 2005; 19: 65-71. 

28. Beer PM. Intraocular concentration and pharmacokinetics
of triamcinolone acetonide after single intravitreal injection.
Ophthalmology 2003; 110: 681-6.

29. Wingata RJ, Beaurmont PE. Intravitreal triamcinolone and
elevated intraocular pressure. Aust NZ J Ophthalmol 1999;
27: 431-2.

3 0 . Jonas JB, Krissig J, Degenring RF. Intraocular pre s s u re after
injection of triamcinolone. Br J Ophthalmol 2003; 57: 24-7.

31. Sutter FK, Gilles MC. Pseudoendophthalmitis after intravit-
real injection of triamcinolone. Br J Ophthalmol 2003; 87:
972-4.

32. Moshfeght DM, Kauser PK, Scott IU, et al. Acute endoph-
thalmitis following intravitreal triamcinolone. Am J Ophthal-
mol 2003; 136: 791-6.

33. Chen SD, Mohammed Q, Bowling B, Patel CK. Vi t re o u s
wick syndrome: a potential cause of endophthalmitis after
i n t r a v i t real injection of triamcinolone through pars plana.
Am J Ophthalmol 2004; 137: 1159-60.

34. Venkatesh P, Verma L, Tewari HK. Posterior vitreous wick
syndrome: a potential cause following vitreo-retinal surgery.
Med Hypoth 2002; 58: 513-5.


