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I N T R O D U C T I O N

Diabetic macular edema (DME) is the main cause of
visual impairment in diabetic patients (1). Its tre a t-
ment is based mainly on laser photocoagulation. The
Early Treatment Diabetic Retinopathy Study (ETDRS)
trial showed that focal laser photocoagulation is ben-

eficial for eyes with clinically significant DME (2). How-
e v e r, for diffuse DME, this treatment has had limited
results. It has been showed (3, 4) that VA decre a s e d
by ≥3 lines in 24.6% of the eyes with diffuse DME
t reated with grid laser photocoagulation. The aim of
our study was to investigate, in a prospective non-
c o n t rolled interventional case series, the efficacy and
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PURPOSE. To evaluate the efficacy and safety of one intravitreal injection of 25 mg of triamcinolone
acetonide as primary treatment for diffuse diabetic macular edema.
METHODS. Intravitreal triamcinolone acetonide injection was performed in 30 eyes with previously un-
treated diabetic macular edema. The main outcome measures were logMAR visual acuity (VA) and
central macular thickness (CMT) at 1, 3, and 6 months. A secondary outcome was intraocular pres-
sure progression.
RESULTS. Visual acuity results for 30 eyes that had a follow-up of at least 6 months are presented.
Twenty of them were followed up to 10.1±2.38 months. Preoperatively, VA was 0.54±0.27. At 1, 3,
and 6 months follow-up, VA was 0.44±0.29 (p=0.001), 0.43±0.28 (p=0.001), and 0.45±0.29
(p=0.006), respectively. Preoperatively, CMT was 417.3±143.5 µm. At 1, 3, and 6 months follow-up,
CMT was 277.3 +74.0 µm (p<0.0001), 279.6±94.4 µm (p<0.0001), and 297.07±114.87 µm (p=0.002),
respectively. For the 20 eyes with a follow-up of 10.1±2.38 months, VA was 0.5±0.25 and 0.50±0.32
at baseline and at the last follow-up visit, respectively (p>0.05). Preoperatively, intraocular pressure
(IOP) was 15.13±1.48 mmHg. IOP was 18.26±2.71 mmHg, 20.07±4.27 mmHg, and 20.4±6.18
mmHg, at 1, 3, and 6 months, respectively (p<0.0001). Four eyes underwent uncomplicated filtrating
surgery for intractable glaucoma.
CO N C L U S I O N S. Intravitreal triamcinolone as primary treatment effectively increases VA and re d u c e s
CMT due to diffuse diabetic macular edema. Longer follow-up and randomized clinical trial are war-
ranted. Safety results highlight the need to further study the relationship between triamcinolone and
intraocular pressure. (Eur J Ophthalmol 2006; 16: 129-33)
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safety of one intravitreal injection of triamcinolone ace-
tonide (IVTA) for previously untreated diffuse DME.

M E T H O D S

Patients and study population

Patients were included if they had diffuse DME on
b i o m i c roscopy with no sign of vitreomacular traction
on either biomicroscopy or optical coherence tomog-
raphy (OCT) examination in at least one eye, a base-
line best-corrected visual acuity (BCVA) better than 20/200,
and no history of previous focal or grid laser tre a t m e n t
in the macular region. Diffuse macular edema was de-
fined by macular thickening on biomicro s c o p y, involv-
ing the center of the macula, with few or no macular
exudates, and generalized breakdown of the inner blood–re t i-
na barrier, with diffuse fluorescein leakage involving
most of the macular area on fluorescein angiography.
Patients with a history of glaucoma or ocular hyper-
tension were excluded from the study. Also excluded
w e re patients with ≥1 disc diameter of capillary clo-
s u re on fluorescein angiography and patients who had
u n d e rgone cataract or vitreous surg e r y. All of the pa-
tients were fully informed about the experimental char-
acter of the treatment and signed an informed con-
sent. Two weeks before IVTA injection all the patients
underwent BCVA measurement with refraction using
ETDRS refraction charts (Light House), an ophthalmic
examination including slit-lamp biomicro s c o p y, applanation
t o n o m e t r y, fundus examination with a contact lens, flu-
o rescein angiography (FA) (Topcon Imagenet System),
and optical coherence tomography (Stratus OCT 3, Carl
Zeiss Meditec AG, Jena, Germany).

I n t e rvention procedure

I V TA injections were performed as previously de-
scribed (5). All the patients were given topical beta-
blockers twice a day (Timoptol 0.5%) for the follow-
up period.

Outcome measure s

The main outcome measures were the change in ET-
DRS logMar VA and CMT variation measured by OCT.
The proper average ETDRS visual acuity was com-

puted by converting the value to the logMAR equiv-
alent and then taking the average of the logMAR val-
ues (6). All statistical calculations were performed us-
ing logMAR values for visual acuity. CMT was calcu-
lated using commercially available equipment (Stra-
tus OCT, Zeiss, Dublin, CA).

Statistical analysis

Results are presented as means ± SD. Statistical
evaluation of the data was performed using a t-test
coupled for the means.

R E S U LTS 

Between July 2003 and August 2004, 30 eyes of 21
consecutive diabetic patients were treated with IVTA .
T h e re were 7 women and 14 men, for a total of 30
eyes. Mean (SD) age of the patients was 65.3 (8.31)
years (median, 64.5 years; range, 50 to 82 years). BC-
VA and intraocular pre s s u re (IOP) measure m e n t s
w e re available for all the patients at 1, 3, and 6 months
after IVTA injection. 

OCT measurements were available in all the eyes at
1 month, in 86% (26 out of 30) of the eyes at 3 months,
and in 57% (17 out of 30) of the eyes at 6 months.
The mean ETDRS logMar VA, CMT, and IOP before
and after IVTA injections are presented in Table I. There
w e re statistically significant diff e rences in VA, CMT,
and IOP after IVTA injection when compared with pre -
t reatment values up to the 6 months follow-up visit.
Overall at the 6 months follow-up visit VA incre a s e d
in 17 (56.6%) of the 30 eyes (Tab. II) with a mean of
1.1±1.83, 1.06±1.95, and 0.93±2.01 ETDRS lines at
1, 3, and 6 months follow-up visit. For 20 eyes a mean
follow-up of 10.1±2.38 months (median, 9; range, 7
to 16) was available. For this group of patients mean
VA was 0.499±0.252 and 0.501±0.321 at baseline and
at the last follow-up visit, respectively (Tab. III). CMT
for this group of patients was not available. VA in-
c reased in 10 (50%) of 20 eyes with a mean of 0.35±2.68
ETDRS lines (Tab. II). 

I n c rease in VA was not statistically significant in the
s u b g roup of 20 eyes (p>0.05). 

During the study period mean IOP was significant-
ly higher with respect to the baseline as shown in Ta b l e
I. IOP was higher than 21 mmHg in 5 (16.7%), 9 (30%),
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and 7 (23.3%) of the 30 study eyes at 1, 3, and 6
months follow-up visit. Of the 7 eyes with IOP high-
er than 21 mmHg at 6 months, IOP could be normal-
ized adding a carbonic anhydrase inhibitor (dorzo-
lamide) to the beta-blocker in 3 eyes. In four eyes of
two patients IOP exceeded 40 mmHg and could not
be compensated by medical therapy. These patients
underwent uncomplicated filtrating surgery and IOP
was normalized. Postoperative infectious endophthalmitis
did not occur in any of the study eyes. Mild incre a s e
in cataract formation was observed in three patients;
h o w e v e r, no grading or estimation of the impact of
cataract formation on final visual acuity were assessed
in this study.

D I S C U S S I O N

DME is the most common cause of visual loss in
patients with diabetes mellitus (1, 7-9). The ETDRS
(8) demonstrated the beneficial effect of laser pho-

tocoagulation on preventing visual loss in eyes with
d i ffuse DME. However, macular edema may persist in
some eyes despite laser treatment. More o v e r, laser
photocoagulation may result in some complications
such as accidental photocoagulation of the fovea, choro i d a l
neovascularization, and submacular fibrosis (9, 10).
To date, numerous reports demonstrated that triam-
cinolone acetonide has no known toxicity when in-
jected in vitrectomized or nonvitrectomized eyes (11-
13). It is accepted that in DME there is a bre a k d o w n
of the blood–retina barrier, and that pro s t a g l a n d i n s
and VEGF may play a part in this process (14). Both
p rostaglandins and VEGF might be inhibited by cor-
t i c o s t e roid (14, 15). In our study, we found a signifi-
cant improvement in VA and a significant decrease in
CMT at 6 months follow-up. Further analysis of VA in
the subgroup of 20 eyes with a mean follow-up of 10.1
months still showed an improvement in VA although
not statistically significant. This last result could be
c o n s i d e red a trend toward decrease in VA for follow-
up longer than 6 months. Our results are in line with

TABLE I - MEAN + SD EARLY TREATMENT DIABETIC RETINOPATHY STUDY LOGMAR VISUAL ACUITY (VA), CEN-
TRAL MACULAR THICKNESS (CMT), AND INTRAOCULAR PRESSURE (IOP) OF 30 EYES BEFORE AND
AFTER INTRAVITREAL INJECTIONS OF TRIAMCINOLONE ACETONIDE

B a s e l i n e 1 mo. 3 mo. 6 mo.

VA 0 . 5 4 4 ± 0 . 2 6 6 0 4 3 6 ± 0 . 2 9 0 (p=0.001) 0 . 4 3 2 ± 0 . 2 7 7( p = 0 . 0 0 1 ) 0 . 4 5 3 ± 0 . 2 9 4 (p=0.006)  
C M T 4 1 7 . 3 ± 1 4 2 . 9 2 7 7 . 3 ± 7 3 . 9 (p<0.0001) 2 7 9 . 6 ± 9 4 . 4 ( p < 0 . 0 0 0 1 ) 2 9 8 . 4 ± 1 0 7 . 9 (p=0.002)  
I O P 1 5 . 1 3 ± 1 . 4 8 1 8 . 2 6 ± 2 . 7 2 ( p < 0 . 0 0 0 1 ) 2 0 . 0 7 ± 4 . 2 8 ( p < 0 . 0 0 0 1 ) 2 0 . 4 ± 6 . 1 8 ( p < 0 . 0 0 0 1 )

TABLE II - FREQUENCY DISTRIBUTION OF CHANGES IN VISUAL ACUITY FROM BASELINE BY FOLLOW-UP VISIT
IN 30 EYES AFTER INTRAVITREAL INJECTION OF TRIAMCINOLONE ACETONIDE

1 mo. (%) 3 mo. (%) 6 mo. (%) Last follow-up, n = 20 (%)

≥3-line incre a s e 5 (16.5) 6 (20) 6 (20) 3 (15)
No change 8 (26.5) 7 (23) 9 (30) 5 (25)
≥1-line incre a s e 17 (57) 11 (37) 17 (57) 10 (50)
≤ 3-line decre a s e 0 1 (3) 1 (3) 4 (20)

TABLE III - MEAN ± SD LOGMAR VISUAL ACUITY (VA) AND INTRAOCULAR PRESSURE (IOP) OF 20 EYES BEFORE
AND AFTER INTRAVITREAL INJECTIONS OF TRIAMCINOLONE ACETONIDE

B a s e l i n e Last follow-up (mean 10.1 months)

VA 0 . 4 9 9 ± 0 . 2 5 2 0 . 5 0 1 ± 0 . 3 2 1 ( p > 0 . 0 5 )
I O P 1 5 . 1 5 ± 1.73 2 0 . 3 ± 6 . 3 ( p < 0 . 0 0 0 1 )
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other authors and confirm for the first time that this
t reatment improves vision in this clinical situation or
reduces foveal thickness (16). To date, IVTA has been
used in the management of diffuse DME refractory to
laser photocoagulation (4, 5, 17-19). Recently,
Ozkiris used IVTA as primary treatment in patients with
d i ffuse DME (20). The authors found that 85.4% of
eyes improved VA with a mean of 3.1, 4.2, and 4.1
Snellen lines at 1-, 3-, and 6-month follow-up inter-
vals, re s p e c t i v e l y, while VA was unchanged in the re-
maining 14.5% of eyes.  Comparing our results with
Ozkiris’ study (20), one could argue that we had a less
successful rate of VA improvement at the follow-up
intervals (1.1, 1.06, 0.93 lines vs. 3.1, 4.2, and 4.1
lines at 1, 3, and 6 months, respectively) and overall
a lower percentage (57% vs. 85%) of eyes whose VA
i n c reased at the 6-month follow-up visit. This is pro b-
ably the consequence of the diff e rent methodology
in measuring VA (ETDRS vs. Snellen charts) and dif-
f e rent baseline logMar VA values (0.544±0.266
vs.1.17±0.20). In the present case series we did not
take into consideration the medical history, which could
a ffect negatively the macular thickness (21, 22). Ele-
vation of IOP in our study deserves particular atten-
tion. We would be expected to observe a re l a t i v e l y
small number of eyes whose IOP elevation was above
21 mmHg compared to other studies in which patients
w e re left with no therapy until IOP did not reach 21
mmHg. Particular concern in our case series must be
a d d ressed to the two patients who needed a filtrat-
ing surgery about 6 months after IVTA injection in both
eyes in order to normalize IOP. It is interesting to have
two bilateral cases of intractable glaucoma. Possible
reasons could be the dose of the drug we used or
c o r t i c o s t e roid-induced ocular hypertension. Fifty
p e rcent of the patients treated with IVTA by Massin
et al (19) had IOP values that exceeded 25 mmHg and
they were all controlled by a single antiglaucomatous
drug. Jonas et al (16, 23, 24) did not observe any in-

tractable glaucoma in eyes with diffuse DME tre a t e d
with one or more intravitreal injections of 25 mg tri-
amcinolone acetonide. However, the same authors re-
ported an overall incidence of glaucomatous filtrat-
ing surgery of about 1% (25-27). Further studies should
be addressed to the exact mechanism for intravitre-
al triamcinolone to induce increase in IOP and if this
i n c rease is dose dependent.

Our study has several limitations. First, the follow-
up time was relatively short, although visual and anatom-
ic responses were apparent during the follow-up time.
Second, this study has no control group, but it can
be argued that the enrolled eyes serve as their own
c o n t rols because the pre- and post-treatment visual
acuities and CMT values of the same patients were
c o m p a re d .

In conclusion, in the present study, with a
p rospective, consecutive, non-comparative interventional
case series study design, an intravitreal injection of
triamcinolone resulted in an improvement in VA and
CMT in patients with previously untreated diffuse DME.
Limitations of these treatments include the r isk of
intractable IOP. Further studies should investigate if
a l t e rnative and easily reversible forms of sustained
drug delivery devices containing steroids may be an
i n t e resting alternative and which is the minimal dose
ensuring the longest action with the least side ef-
fects (28-31).
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