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Abstract
· AIM: To investigate the complications of intravitreal

triamcinolone acetonide (IVTA) for the treatment of macular
edema, and to determine the risk factors for intraocular
pressure (IOP) elevation.

· METHODS: Charts of patients with macular edema

secondary to branch retinal vein occlusion (BRVO), diabetic
retinopathy and uveitis who had received IVTA injections
were reviewed to document its complications. IOP elevation
was defined as a pressure of ≥ 24mmHg at some point
during follow-up. Multivariate logistic regression analysis was
performed to characterize baseline risk factors for this
elevation.

·RESULTS: The study included 111 eyes of 65 female and

46 male patients with a mean follow-up of (11.6依5.1) months.
Of the 111 eyes, 52 (46.8%) had macular edema secondary
to BRVO, 44 (39.6% ) had clinically significant diabetic
macular edema (CSDME) and 15 (13.5%) had non-infectious

uveitis with macular edema. IOP was recorded 逸24mmHg in
38 eyes (34.2%) during the follow-up. Higher baseline IOP
( =0.022), younger age ( =0.003), and male gender ( =
0.014) were significant risk factors for IOP elevation after
IVTA injection. Eyes with prior vitrectomy were less likely to
have IOP elevation ( =0.054). Two eyes (5.2% of eyes with
increased IOP) underwent trabeculectomy, and 9 eyes (16.3%
of the phakic eyes) necessitated cataract surgery. Other
complications included branch vein occlusion (1.8%), sterile
endophthalmitis (0.9%) and pseudohypopyon (0.9%).

·CONCLUSION: IVTA has side effects with IOP elevation

and cataract formation being the two most common. A subset
of patients is more prone to developing increased IOP
following IVTA, namely, younger male patients with higher
baseline IOP.

·KEYWORDS: intravitreal triamcinolone; complications; risk

factors; intraocular pressure

DOI:10.3980/j.issn.2222-3959.2012.06.13

Sonmez K, Ozturk F. Complications of intravitreal triamcinolone

acetonide for macular edema and predictive factors for intraocular

pressure elevation. 2012;5(6):719-725

INTRODUCTION

I ntravitreal triamcinolone acetonide (IVTA) has been and
is still being used for the management of a variety of

ophthalmic conditions including choroidal neovasculari-
zation [1-3], macular edema secondary to retinal vein
occlusions [4,5], clinically significant diabetic macular edema
(CSDME) [6-8] and noninfectious uveitic macular edema [9-11].
The safety of IVTA has been shown in animal studies and
human trials [11-16]; nevertheless, it can be associated with
several complications. Potential risks of IVTA injection
include intraocular hemorrhage, endophthalmitis, retinal
tear/detachment and corticosteroid-related complications
such as elevated intraocular pressure (IOP) and lens
opacifications.
The most commonly reported side effect of IVTA is
transient IOP elevation and several studies have evaluated
the risk factors for increased IOP after IVTA[17,18]. Identifying
the risk factors for the development of such complications
may enable better management for patients. Although
conflicting results have been reported, some previous studies
have suggested that some variables including young age and
high baseline IOP were the risk factors for elevated IOP after
IVTA [17,18]. However, an optimal balance between risk and
benefit profile has yet to be completely determined and a
literature search did not reveal any studies to determine risk
factors for elevated IOP after IVTA in the Turkish
population.
In this study, the aim was to audit the complications
following IVTA and investigate risk factors significantly
associated with post-injection IOP elevation in a cohort of
patients with macular edema secondary to branch retinal
vein occlusion (BRVO), diabetes and uveitis.
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SUBJECTS AND METHODS
Subjects This study was conducted according to the
principles of the Declaration of Helsinki and was approved
by the Institutional Review Board of SB D覦skap i Y ildir im
Beyazit Research and Training Hospital. Informed consent
for IVTA injection was obtained from all participants.
In this retrospective chart review, consecutive patients who
had received one or more IVTA between August 2006 to
December 2010 for the management of macular edema
secondary to BRVO, diabetic retinopathy and uveitis were
included. Only the patients who were regularly followed for
more than 3 months after the IVTA injection were included
in the study. In patients who had bilateral IVTA injections,
only one eye was chosen randomly.
Patients with ocular hypertension, glaucoma, or glaucoma
suspects were excluded from the study. In patients who were
phakic at baseline, lenticular status was documented using a
four-point grading system modified from the Lens Opacities
Classification System II [19]: grade 1, mild; grade 2,
moderate; grade 3, pronounced; and grade, 4 severe cataract.
Eyes having lens opacities of grade 3 and more at baseline
and receiving posterior subtenon triamcinolone acetonide
injections in the prior 3 months were also excluded.
Methods All injections were performed using topical
anesthetic (Proparakain HCl) drops under sterile conditions.
A dose of 40mg/mL of triamcinolone acetonide (Kenacort-A;
40mg/mL, Bristol-Myers Squibb Co., Princeton, NJ) was
injected into the vitreous cavity using a 27-gauge needle
3mm to 3.5mm posterior to the limbus in the inferotemporal
quadrant. At the end of the procedure, patients were supplied
with levofloxacin drops and requested to use them 4 times a
day for 3 days. Patency of the central retinal artery, injection
site, visual acuity and IOP were routinely examined after the
injection. Eyes receiving multiple injections were given
injections at a minimum interval of 3 months. Re-treatment
was based on clinical or OCT-based evidence of persistent
macular edema or deterioration in visual acuity. As this was
a retrospective study, the choice of re-treatment was at the
discretion of the physician.
Patients had a complete eye examination including
best-corrected visual acuity (BCVA), Goldman applanation
tonometry, anterior segment assessment, and dilated fundus
examination. Patients were followed for the development of
complications associated with the treatment and were
usually reevaluated 1 day, 1 week and 1 month after the
injection, followed by reexaminations at approximately 3
months intervals, unless presence of any adverse event
necessitated more frequent examination.
Patient demographic and clinical information were obtained
from the clinical chart and any complications including
cataract progression, IOP elevation, vitreous hemorrhage and
endophthalmitis were also noted. Cataract progression was

defined as any change in lens opacification grade or increase
in the grade of a posterior subcapsular cataract (PSC) during
the follow-up period.
An association was sought between post-injection IOP
elevation, defined as an IOP 逸24mmHg [18], and several
clinical parameters including patients' baseline IOP, age,
gender, primary disease (BRVO CSDME uveitis)
integrity of the posterior capsule (intact open), any
previous posterior sub-Tenon's injection of triamcinolone
acetonide or not, lens status (phakic pseudophakic and
aphakic), history of vitrectomy (vitrectomised and
nonvitrectomised eyes), and number of IVTA injections
(single multiple). Since the distribution of IOP might be
skewed to the right in some situations such as aging, history
of diabetes, systolic blood pressure, obesity and female
gender [20-22], we used a cut-off point of 24mmHg as
previously defined in the literature [18]. Also, a study by
Smithen [18] demonstrated a strong correlation between
initial pressure and the occurrence of an IOP 逸24mmHg
during follow-up in nonglaucomatous patients after IVTA
treatment. Thus, a pressure elevation 24mmHg or higher
might have more serious implications. Elevated IOP and
other complications were treated at the discretion of the
clinician.
Statistical Analysis Statistical analysis was conducted using
the SAS software 9.0 (SAS, Cary, NC, USA). Multivariate
logistic regression models and -test were used to analyze
the data. The odds ratio and 95% confidence intervals were
calculated. A value below 0.05 was considered
statistically significant.
RESULTS
Of 138 eyes, 111 eyes of 111 patients (65 females and 46
males) that met the inclusion criteria were studied. Thirteen
eyes were excluded due to inadequate follow-up and 11 eyes
were excluded due to the missing data in their charts. One
eye having lens opacities of grade 3 and two glaucomatous
eyes were also excluded. Of the 111 eyes, 52 (46.8%) had
BRVO, 44(39.6%) had CSDME and 15(13.5%) had uveitis.
The mean age was (62.4依12.8) years (24-83 years). The
mean age for male patients was (59.1依13.8) years (24-75
years) and was (65.5依11.8) years (37-83 years) for female
patients. Fifty-five eyes (49.5%) were phakic, 54 (48.6%)
were pseudophakic and 2 (1.8%) were aphakic. Twenty-four
eyes (21.6%) had sub- Tenon's triamcinolone injections at
least three months before receiving IVTA injection.
Thirty-two eyes (28.8%) had two IVTA injections; 4 eyes
(3.6%) had three and 1 eye (0.9%) had four IVTA injections
during the follow-up. The mean follow-up was (11.6依5.1)
months (3-29 months) with no significant difference
between males and females. Eighty-seven patients (78.3%)
were followed-up for at least 6 months after the first
injection.

Risk factors for IOP elevation after IVTA injection
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Intraocular Pressure The mean baseline IOP was (15.1依
3.1)mmHg (5-20mmHg). Of the 111 patients, 38 (34.2% )
experienced an IOP value of 24mmHg or higher anytime
during the follow-up period; among them, 22 (57.9%) were
male and 16 (42.1%) were female. The mean highest IOP
during the follow-up period for all patients was(22.8依7.0)mmHg
(14-52 mmHg); (7.7 依7.0)mmHg higher than the baseline
(2-34mmHg); more specifically, it was (21.9依6.3)mmHg for
female patients (15-49mmHg) and (24.2依7.8)mmHg for
male patients (14-52 mmHg ). The first IOP elevation
occurred at a median of 10 weeks (1-44 weeks). The average
IOP rose by 7.6%, 26.1%, 39.6%, 18.4%, 13.8%, 6.8% and
5.3% from baseline at 1 week, 4, 12, 24, 36, 48 and 60
weeks after the injection, respectively. IOP elevation peaked
at a median of 19 weeks (1-118 weeks).
Multivariate logistic regression of IOP elevation with patient
characteristics indicates that significant risk factors include
higher baseline IOP ( =0.022), younger age ( =0.003), and
male gender ( =0.014) (Table 1). The odds ratio of having
IOP elevation for a male patient a female patient with
the same age, baseline IOP and other clinical parameters is
4.02 (95% confidence interval [CI], 1.36-10.75). Younger
patients exhibited IOP elevation more than older patients,
with an odds ratio (OR) of 0.62 (95% CI, 0.42 -1.02; =

0.003). Further subgroup analysis showed that the mean age
of male patients who had IOP elevation was (54.5 依12.5)
years (24-68 years), 13.8 years younger than those male
patients who did not experience IOP elevation ( =0.001,
-test). In contrast, the mean age of female patients who
experienced IOP elevation was similar to the ones that did
not have IOP elevation [(64.4依10.9) years, (37-76 years)
(66.8依11.4) years (44-83), respectively; =0.19)]. The mean
baseline IOP for patients who experienced IOP elevation was
(16.4依3.37) mmHg (5-20mmHg), and was (14.6依2.89)mmHg
(7-20 mmHg ) for patients who did not. Patients exhibited
IOP elevation had significantly higher baseline IOP than the
other patients, with an OR of 1.42 (95% CI, 1.01-2.29; =
0.022). The impact of baseline IOP, age and gender became
even more obvious once the predictive probability of post
IVTA IOP elevation was plotted (Figure 1).
After correcting for other clinical parameters, multivariate
analysis did not show any additional risk of post-injection
IOP elevation in different disease groups (12/52 in BRVO,
20/44 in CSDME and 6/15 in uveitis, =0.98, Table 1).
Similarly, no association was found between the post-IVTA
IOP elevation and status of the lens, integrity of posterior
capsule, prior posterior sub-Tenon's capsule triamcinolone
acetonide injection and frequency of IVTA injections

Table 1 Multivariate regression analysis assessing the risk factors of intraocular pressure elevation after intravitreal 
triamcinolone acetonide injection                                                                          n(%) 
Variables n IOP≥24 mmHg n(%) IOP<24 mmHg n(%) OR (95% CI) P 
Mean age ±SD   (yrs) 111 61.0±13.1 72.4±10.6 0.62 (0.42-1.02) 0.003 
Gender      
    Male  46 22(47.8) 24(52.2) 4.02 (1.36-10.75) 0.014 

Female 65 16(24.6) 49(75.3)   
Mean baseline IOP ±SD (mmHg) 111 16.4±3.4 14.6±2.9 1.42 (1.01 to 2.29) 0.022 
Lens status      
    Phakic 55 21(38.2) 34(61.8) 1.13 (0.37-3.50) 0.159 
    Pseudophakic and aphakic 56 17(30.4) 39(69.6)   
Posterior Capsule      
    Open 17 5(29.4) 12(70.6) 0.59(0.12-2.91) 0.311 

Intact 94 33(35.1) 61(64.9)   
Multiple IVTA injection          

Yes 37 15(40.5) 22(59.5) 1.16(0.37-3.50) 0.627 
No 74 23(31.1) 51(68.9)   

Prior sub-Tenon's injection      
Yes 24 12(50) 12(50) 1.57 (0.26-2.02) 0.654 
No 87 26(29.9) 61(71.1)   

Retinal diseases     0,98 
    BRVO 52 12(23.1) 40(76.9) 1.12 (0.11-8.43) 0.95 
    DME 44 20(45.5) 24(54.5) 1.26 (0.28-4.85) 0.84 

Uveitis 15 6(40) 9(60) 1.13 (0.36-4.91) 0.87 
Prior Vitrectomy      

Yes 11 3(27.3) 8(73.7) 0.27(0.12-2.45) 0.054 
No 100 35(35) 65(65)   

IOP=intraocular pressure; SD=standard deviation; a=years; BRVO=branch retinal vein occlusion; DME= diabetic macular edema; 
OD=Odds Ratio, CI=Confidence Interval. 
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(Table 1). However, eyes with prior vitrectomy were less
likely to have IOP elevation ( =0.057).
IOP was controlled with medical treatment in 27 out of 38
(71.1%) eyes; however, required trabeculectomy in 2 (5.2%
of eyes with increased IOP). In 9 eyes (23.7%), treatment
was not initiated since the IOP increase had been mild. The
mean duration of antiglaucoma treatment was(5.3依3.6) months.
Lens Changes Nine of the 55 phakic eyes had mild or
moderate lenticular opacities in the beginning of the study.
The development or progression of lens opacities was
occurred in 21 (38.2%) eyes during the follow-up. Of the 21
eyes showing progression of lenticular opacities, 9 had
CSDME, 8 had BRVO and 4 had uveitis. Progression of lens
opacities was statistically independent of preinjection
diagnosis ( >0.05). The mean time interval between the
IVTA injection and the diagn osis of progression of lens
opacities was 17.2 months with a range of 3-24 months.
Posterior subcapsular opacities were the most common (10
eyes, 47.6%), followed by nuclear (6 eyes, 28.6%), cortical
(4 eyes, 19.1% ), and combined posterior subcapsular and
nuclear (1 eye, 4.7% ) opacities. Nine of these opacities
necessitated (16.3% of the phakic eyes) cataract surgery at
the end of the follow-up period. Age of the patients that
developed lenticular opacities (63依10.8 years, range 24-74
years) was not different than the ones who did not [(61.7依
12.2 years (29-72), =0.76]. Also, no association was found
between IOP elevation and the lenticular changes ( =0.49).
Nine of seventeen (53% ) phakic eyes that had multiple
IVTA injections developed lens opacities.
Other Complications One eye (0.9%) with BRVO developed
sterile endophthalmitis characterized by some sign of mild
intraocular inflammation on the slit lamp examination within
6 days after IVTA injection. The hypopyon was not
observed and the patient did not complain of eye pain. The
eye was followed up closely, and inflammatory reaction both

in the anterior chamber and vitreous spontaneously
disappeared 3 weeks after the injection. In one aphakic eye
(0.9% ) triamcinolone acetonide leaked into the anterior
chamber and deposited in the anterior chamber as
pseudohypopyon one day after IVTA. These white
crystalline deposits suspended in the aqueous disappeared
spontaneously without an increase in IOP. Branch vein
occlusion developed in 2 eyes (1.8% ) having CSDME 6
months after IVTA injection. Both of these eyes did not have
a documented IOP rise. No other complications such as
endophthalmitis or vitreous hemorrhage have been observed.
DISCUSSION
It is important to identify the patients at risk for IOP
elevation after IVTA treatment as IVTA is still being used
for the management of a variety of ophthalmic disorders.
Our series confirmed the previous reports that one of the
most common complications of IVTA injection is
steroid-induced IOP elevation [13,23]; 34% of the eyes
experienced IOP 逸24mmHg. Depending on the dosage of
injected IVTA, follow-up period and the definition of
elevated IOP, the incidence of IOP increase after IVTA may
vary in the literature, but can be as high as 83.3% [11].
We found that higher baseline IOP and younger age had a
significant effect on IOP increase after IVTA. Baseline IOP
had significant influence on the risk of IOP elevation.
Another study also confirmed the role of baseline IOP; an
eye with a baseline IOP 1mmHg higher than the group mean
had an increased chance of an elevated IOP [24]. In addition,
other researchers reported that patients with a higher
baseline IOP tended to experience more frequent pressure
elevation in nonglaucomatous eyes [18,23]. The finding that
younger age was associated with IOP rise after IVTA, is
consistent with previous studies [10,17]. However, other
researchers failed to show association between IOP elevation
after IVTA and younger age [18, 23]. This discrepancy between
the studies may be due the differences in the patient age
distribution. Indeed, Vasconcelos-Santos [23] recently
suggested that at least for patients older than 40 years of age,
age may not be an important risk factor for IOP elevation
after IVTA.
We also found that male gender were at greater risk for the
development of an IOP elevation. Males were nearly four
times more likely to experience an IOP elevation after
IVTA. Similarly, Rhee [24] reported that women were
less likely to experience an IOP elevation at a rate nearly
three and a half times that of their male counterparts at every
follow up time point in the group of eyes that received
second IVTA injections. However, other studies failed to
show associations between IOP elevation and gender [17,23].
The fact that male patients are more prone to developing
IOP elevation needs further investigation and may be

Figure 1 Predicted probability of IOP elevation as influenced
by baseline IOP (5mmHg above or below mean baseline IOP
15mmHg), age (0-100 years), and gender (male female)
was calculated based on regression coefficients estimated from
multivariate logistic regression.

Risk factors for IOP elevation after IVTA injection
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explained by gender-related differences in such as the
number and function of the steroid receptors or metabolism.
The results confirmed previous reports that failed to show an
association between IOP elevation and lens status, integrity
of posterior capsule, prior posterior sub-Tenon's capsule
triamcinolone injections, frequency of IVTA injections and
primary ocular pathology [10,17,18]. However, a strong correlation
between preexisting uveitis and IOP elevation after IVTA
injection was reported by Galor [25]. This conflicting
result may be related to our small sample size which may
have limited our ability to demonstrate the association
between preexisting uveitis and IOP elevation. Although not
statistically significant, IOP elevation after IVTA was
observed more frequently in nonvitrectomised eyes than
vitrectomised eyes in the present study. Similarly, another
published study by Vasconcelos-Santos [23] showed
lower peak IOP in the vitrectomised group than in the
nonvitrectomised group. One possible explanation of
decreased incidence of IOP rise in vitrectomised eyes might
be faster clearance of triamcinolone acetonide from vitreous
in vitrectomised eyes than in the nonvitrectomised eyes [15, 26].
Although the incidence of increased IOP is high after IVTA,
in general, most of our patients with elevated IOP after
IVTA had only a mild to moderate increase and could be
managed with topical glaucoma medications. In the present
study, only 2 eyes underwent trabeculectomy resulting in
lowering the IOP to normal levels in both eyes. Although the
mechanism of post-IVTA IOP increase is not completely
understood, the only histopathological specimen obtained
during a trabeculectomy showed necrotic changes without
deposition of triamcinolone acetonide [9]. The elevation in
IOP after steroid treatment is thought to be an increased
resistance to aqueous outflow due to microstructral changes
at the trabecular meshwork [27].
In addition to elevated IOP, cataract is one of the two most
common side effects of intravitreal triamcinolone [28, 29]. In the
present study, cataract formation or progression was the
second most common complication after IVTA injection and
a considerable proportion of eyes (38%) showed progression
in lens opacity. The most common type of lens opacity
among these eyes was posterior subcapsular opacity (48%)
followed by nuclear (28%), cortical (19%) and combined
posterior subcapsular and nuclear (5%) opacities. Our results
are in accordance with previously published reports that
showed an increased rate of PSC formation after IVTA [28, 30].
Among the various subtypes of lens opacification, the rate of
PSC formation was found highest after IVTA in a study by
Thopmson [30]. The author observed the development and
progression of primarily PSC in almost 50% of eyes by one
year after IVTA (4mg) injection. Gillies [13] observed
PSC in 8.9% of the eyes 12 months and 24.2% of eyes 24
months after IVTA injection. Challa [31] found

progression of nuclear sclerosis cataract in 6 (23%) of 26
eyes at 8 to 12 months after a single injection of IVTA. The
increase in the degree of cataract and cataract surgery is
significantly correlated with the duration of the follow up [30, 32].
A recent Diabetic Retinopathy Clinical Research Network
(DRCR.net) study of people with diabetic macular edema
also showed an increase in the rate of cataract during
follow-up [8]. In this multicenter, randomized clinical trial,
about 55% of phakic eyes treated with IVTA combined with
focal/grid laser treatment underwent cataract surgery over
the 2 years of follow-up, compared to 15% of phakic eyes
that underwent cataract surgery over the one year follow-up[8].
The result of the present study is in contrast with a study by
Gillies and colleagues [28], who found an association between
steroid-induced elevated IOP and steroid-induced cataract.
Gillies [28] reported that progression of posterior
subcapsular and cortical cataract was significantly higher
among eyes experiencing an elevation of IOP after IVTA.
However, our study suggests the lack of an association
between IOP elevation and cataractous changes. Similarly,
no association between progression of PSC and elevated IOP
was reported in paper by Thompson [30] and occurrence of
PSC progression was observed in many eyes without
significant increases in IOP. Reasons for the discrepancy
between the studies may be due to the amount of
triamcinolone acetonide injected into the vitreous or
differences between the study populations.
Sterile endophthalmitis is a rare complication of IVTA
injection and is defined as true intraocular inflammation
which is not attributed to an infectious process following
injection of IVTA[33]. Although the etiology of sterile endop-
hthalmitis is unclear, contamination of the triamcinalone vial
with endotoxins or toxic effect of the preservatives present in
the vial has been postulated as possible causes [34,35]. The
reported incidence of sterile endophthalmitis following
IVTA ranges from 0.1% to 1.6%. Similarly, the rate of steril
endophthalmitis of this study was 0.9%.
Pseudohypopyon is also another uncommon complication of
IVTA injection and is thought to represent a dispersion of
triamcinolone crystals in the anterior chamber. It occurred in
one aphakic eye in our study. The pseudohypopyon resolved
without intervention within a week. In a retrospective study
by Moshfeghi and coworkers [36], the rate of pseudohypopyon
was 0.8%. Pseudohypopyon appear to be more common in
pseudophakic eyes and usually resolve spontaneously within
days or weeks [35-38].
IVTA has been and is still being used in the management of
retinal venous occlusive diseases. Therefore, our finding of
branch vein occlusion in two eyes with CSDME that had no
documented IOP increase should be looked into carefully.
Certainly, we may not exclude the possibility that patients
might have experienced an undocumented IOP rise that

723



might have triggered the vein occlusion. The occurrence of
the retinal vein occlusions after IVTA injections has been
reported previously [8]. Gillies [13] also reported an eye
(1/75) with hemiretinal vein occlusion 2 months after IVTA
injection.
The limitations of this study are inherited due to its
retrospective, non-randomized study design and sample size.
The retrospective design with a relatively irregular follow-up
may actually have led to an underestimation of the incidence
of IOP elevations as the patients might have experienced an
undocumented IOP rise. However, scarce studies are
available to characterize risk factors that posed increased
risk for elevated IOP following intravitreal triamcinolone
injection.
In conclusion, despite the limitations of the study, the most
common adverse effects associated with IVTA injection
were elevation of intraocular pressure and progression of
cataract. Despite rare, the IOP elevation may be persistent
and need filtrating surgery. Our results suggested that three
clinical characteristics, which were high baseline IOP, male
gender and younger age were an important risk factor for
development of significant IOP elevation after IVTA
injection. Further subgroup analysis also showed that
probability of post IVTA IOP elevation after IVTA injection
increased namely in young male patients with higher
baseline IOP. To best of our knowledge, this analysis has
not been previously reported. However, further prospective
studies with long-term follow-up are needed to confirm these
findings. We believe being aware of the risk factors
associated with IOP elevation after IVTA injection help
ophthalmologists to permit better individualization of the
risk-benefit ratio for this treatment.
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