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Abstract 

Objective: The use of intravitreal triamcinolone acetonide (IVTA) for intraocular neovascular, proliferative 

and edematous diseases has led to an increased incidence of corticosteroid-induced ocular hypertension. Even 

though largely replaced with anti-vascular endothelial growth factor (anti-VEGF) agents and slow-release 

dexamethasone implants, boosters are still required in nonresponsive or minimally responsive patients, in 

cases of tachyplaxis to these agents, or in combination therapies with anti-VEGFs. 

Metods: The records of 136 eyes of 124 patients who underwent 4 mg/ml IVTA treatment for macular edema 

of variable etiologies of diabetic macular edema, retinal vein occlusions, subretinal choroidal 

neovascularization, Irvine-Gass Syndrome, retinitis pigmentosa and idiopathic juxtafoveal telengiectasia in 

the period 2001–2006 were reviewed. Seventy-six eyes of 71 patients of which were followed for at least 3 

months were included in the study.  The patients were examined at the first day, second week, first month 

and every month after the injection. Mean intraocular pressure (IOP), IOP exceeding 21 mmHg and 

percentage of patients exhibiting IOP increase of 5 mmHg after IVTA injection, during the follow-up period 

were evaluated and compared statistically.  

Results: Mean age was 56.64±12.65 years and male to female ratio was 35/36. Mean follow-up time was 

12.13±10.30 months. The mean IOP increased statistically (p= <0.001) during follow-up from 14.95±3.15 

mmHg pre-injection level reaching to a maximum of 21.66±6.48 mmHg and decreased statistically (p= 

<0.001) to 15.58±4.16 mmHg at the end of the follow-up. There was no statistical difference between pre-

injection and post-injection IOP levels (p=0.406). The IOP levels exceeded 21 mmHg in 46.05% of the eyes. 

There was an increase of 5 mmHg and more above the pre-injection level in the 53.94% of the eyes. 

Maximum IOP levels were reached at the 2.77±3.72 month. In 24 (31.58%)  eyes, topical antiglaucomatous 

therapy was needed and later 1 eye (4.6%) required surgical intervention and 1 eye (4.6%) required argon 

laser trabeculoplasty to lower the IOP.  

Conclusion: The most common complication following İVTA injections is rise in IOP. Most of these ocular 

hypertension cases are controllable by medical therapy. However, the risk of glaucoma requiring surgery or 

long term antiglaucomatous use validate the necessity of a meticulous patient selection and close 

monitorization of IOP. 
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Introduction  

Triamcinolone acetonide, when injected 

intravitreally, is an effective agent in the treatment 

of macular edema secondary to variety of intraocular 

neovascular, proliferative and edematous diseases 

such as diabetic retinopathy, central retinal vein 

occlusion, branch retinal vein occlusion, uveitis, post 

cataract surgery macular edema, age related macular 

degeneration (Jonas, 2005). As far as we know no 

long-term toxic effect of intravitreal triamcinolone 

injections has been demonstrated. However, the 

most common side effect following intravitreal 

triamcinolone acetonide (IVTA) injections is the 

elevation of intraocular pressure (IOP), occuring up 

to 52% of eyes, leading to a secondary chronic open 

angle glaucoma (Jonas et al., 2003) 

Increased IOP can occur as a consequence of oral, 

intravenous, inhaled, topical, periocular, or 

intravitreal corticosteroid therapy. The intraocular 

potency and mode of administration have been 

shown to be important in initiating an ocular 

hypertensive response (Gillies et al., 2004; Singh et 

al., 2004; Smithen et al., 2004). The prolonged effect 

of triamcinolone is mainly due to its low water-

solubility. Triamcinolone can be measured for at 

least 3 or 18 months after intravitreal injection of 4 

mg or 20–25 mg, respectively (Beer et al., 2003).  

The exact pathophysiology of steroid induced 

glaucoma is not entirely understood. The elevation 

in intra-ocular pressure is thought to be due to 

increased resistance to aqueous outflow. A rise in 

IOP following intravitreal steroid injection does 

occur, and this has been demonstrated by many 

studies (Beer et al., 2003; Jonas et al., 2003; Smithen 

et al., 2004). Dynamics of this elevation, especially 

its extent,  onset and interval, is crucial for early 

detection of IOP rise early and for initiation of 

immediate and proper treatment to prevent 

permanent damage to the optic nerve head. In this 

regard, evaluation of IOP elevation following 

injection of IVTA for various causes of macular 

edema is aimed in this study. 

 

Methods  
The records of 136 eyes of 124 patients who 

underwent 4 mg/ml IVTA treatment for macular 

edema of variable etiologies in the period 2001–

2006 at Ankara Numune Training and Research 

Hospital were reviewed. All patients were fully 

informed about the potential side effects of the 

therapy and signed an informed consent.  

Eyes with known primary or secondary 

glaucoma, patients with narrow or closed angles and 

loss of follow-up before 3 months were excluded 

from the study.  A total of 76 eyes of 71 patients 

which were followed for at least 3 months, were 

included in the study. Follow-up time was 

12.13±10.30 months.  A detailed medical history 

was obtained from each patient and concomitant 

systemic diseases, previous ocular surgeries, 

previous laser treatments, if present, were recorded. 

All of the patients underwent a complete 

ophthalmologic examination, including uncorrected 

visual acuity, best-corrected visual acuity, corrective 

spherical equivalent, IOP, pachymetry, 

biomicroscopic examination, fundus examination, 

determination of C/D ratio, and fundus fluorecein 

angiography, perimetry when needed. The IOP 

measurements were done routinely using a 

Goldmann applanation tonometer. Gonioscopic 

examination was performed regularly in all patients 

before and after the IVTA injection.  

The IVTA injections were carried out at the 

operating room in 53 eyes and at the retina section in 

23 eyes, all under aseptic conditions. All patients 

received topical anesthesia consisted of 0.5% 

proparacaine hydrochloride (Alcaine 0.5%, Alcon 

Pharmaceuticals, Puurs, Belgium) drops applied to 

the ocular surface 2 times 5 minutes apart before the 

injection. The periocular skin, eyelid margins and 

eye lashes were cleaned with 10% povidone iodine. 

Following placement of a single-use sterile adhesive 

surgical ocular drape, disposable lid speculum was 

inserted. Povidone iodine 5% was instilled in the 

conjunctival cul-de-sacs 3 min before the injection. 

Triamcinolone acetonide (Kenalog, Bristol-Myers 

Squibb, New York, NY) in dosage of 4 mg/0.1 mL 

was injected with a 27 gauge needle perpendicularly 

in the inferior temporal quadrant, 3.5 mm from the 

limbus in aphakic/pseudophakic patients and 4.0 mm 

in phakic patients with the guidance of a sterile 

caliper. After removing the needle, a sterile cotton-

tipped applicator was used for a gentle pressure to 

prevent reflux. Following optic disc and central 

retinal artery control by indirect ophthalmoscope 

and hand motion control of the patient, an antibiotic 

drop was instilled. Slow free-flow anterior chamber 

paracentesis with a 1ml insulin syringe needle (26-

gauge) was executed when required. Patients were 

instructed to self-administer antibiotic drop 4 times 

a day during the following 5 days. The patients were 

examined at the first day, second week, first month 

and monthly after the injection. Neither angle 
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closure nor angle neovascularization developed in 

any eye during the follow-up period. The 

preoperative IOP was statistically compared with the 

postinjection IOPs at different time points. The 

evaluation was made according to the magnitude of 

the IOP elevation and the rate at which the IOP 

dropped to below 21 mm Hg in eyes treated with 

topical medications. The elevation of IOP above 21 

mmHg and the elevation of IOP 5 mmHg above the 

baseline, the need and the type of surgery performed 

to lower the IOP in the intractable cases (>25 mm 

Hg) were noted. In case of IOP elevation a topical 

medication to lower the IOP was considered. 

Betaxolol, dorzolamide, brinzolamide, and the 

combination of dorzolamide–timolol were the first 

choices for the topical treatment. The type of surgery 

undertaken was decided based on the severity of the 

IOP elevation and the comorbidity of the eye. 

Statistical analyses were done using SPSS software. 

Paired t test and Wilcoxon signed rank test were used 

to compare the mean IOP values at different time 

intervals. A p value of <0.05 was considered 

statistically significant. 

 

Results 
Seventy-six eyes of 71 patients, consisting of 36 

women and 35 men, which could be followed 

regularly for at least 3 months, were included in the 

study. 60 eyes were followed at least 6 months. The 

mean age of the patients was 56.64±12.65. The 

indications for IVTA injection was macular edema 

caused by diabetic retinopathy (DRP) in 45 eyes 

(59.21%), retinal venous occlusion (RVO) in 14 eyes 

(18.42%), subretinal choroidal neovascularization in 

13 eyes (17.1%), 9 of which was related to age 

related macular degeneration (ARMD), Irvine-Gass 

Syndrome in 2 eyes (2.63%), retinitis pigmentosa in 

1 eye(1.31%), idiopathic juxtafoveal telengiectasia 

in 1 eye (1.31%). One eye without a previous 

important increase in IOP received a second IVTA 

injection for recurrent diabetic macular edema at 

postinjection 3 months without any subsequent IOP 

increase. Besides the IOP elevation, other 

complications observed following IVTA injection 

were secondary cataract development in 35.38% and 

sterile endophthalmitis in 1.31%.  

The mean±sd age of the patients in the DRP 

group was 58.32±10.53 with 21 female and 19 male. 

At least 3 months prior to inclusion in the study 8 

eyes had been treated with focal, 5 eyes had been 

treated with grid and 9 eyes had been treated with 

both focal and grid laser photocoagulation. Four 

(10.0%) of the patients had type 1 DM and 36 

(90.0%) had type 2 DM. Thirteen (32.5%) of the 

patients also had hypertension. Ten eyes (22.22%) 

were pseudophakic. Mean±sd follow-up time was 

14.04±11.73 months. In the DRP group, preinjection 

mean visual acuity(VA) was 0.1±0.11 and reached 

to a maximum of 0.30±0.26 during follow-up. An 

increase of  ≥1 and ≥2 lines of Snellen VA is 

observed in 82.23% and 64.45% of eyes, 

respectively. The improvement of visual acuity was 

statistically significant until 12 months (p=<0.0001). 

The time to reach maximum VA was 3.18±2.80 

months. Macular edema recurred in 19 (44.18%) of 

43 eyes. The time that recurrence was first detected 

after resolution of macular edema was median 6 

months. In 1 eye IVTA injection was repeated once. 

The IOP levels exceeded 21 mmHg in 51.11% of the 

eyes in the DRP group. There was an increase of 5 

mmHg and more above the preinjection level in the 

57.77% of the eyes. For the 35 phakic eyes the 

degree of lens opacification was increased in 16 eyes 

(45.71%). Sterile endophthalmitis was observed in 1 

patient. 

The mean±sd age of the patients in the RVO 

group was 54.71±11.72 with 5 female and 9 male. 

Three of the patients had CRVO and 11 had BRVO. 

All of the eyes were phakic. Mean±sd follow-up 

time was 10.42±7.65 months. In the RVO group, 

preinjection mean visual acuity was 0.09±0.12 and 

reached to a maximum of 0.24±0.25 during follow-

up. An increase of  ≥1 and ≥2 lines of Snellen is 

observed in 64.28% and 50.0% of eyes, respectively. 

The increase in VA after IVTA injection was 

statistically significant only in the 6-8 months 

interval. The time to reach maximum VA was 

3.84±2.95 months. Macular edema recurred in 4 

(27.57%) of 14 eyes. The time that recurrence was 

first detected after resolution of macular edema was 

median 3.5 months. The IOP levels exceeded 21 

mmHg in 35.71% of the eyes in the RVO group. 

There was an increase of 5 mmHg and more above 

the preinjection level in the 35.71% of the eyes. For 

the 14 phakic eyes the degree of lens opacification 

was increased in 4 eyes (25.57%). In none of the eyes 

endophthalmitis did occur. 

The mean±sd age of the patients in the ARMD 

group was 66.89±7.56 with 4 female and 5 male. All 

of the eyes were phakic, except one. Mean±sd 

follow-up time was 8.39±6.90 months. In the 

ARMD group, preinjection mean visual acuity was 

0.05±0.06 and reached to a maximum of 0.11±0.12 

during follow-up. An increase of  ≥1 and ≥2 lines of 
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Snellen is observed in 66.67% and 22.23% of eyes, 

respectively. The increase in VA after IVTA 

injection was statistically significant only in 

postoperative 1 month (p=<0.031). The time to reach 

maximal VA was 3.21±3.31 months. Macular edema 

recurred in 71.43% of the eyes. The mean time that 

recurrence was first detected after resolution of 

macular edema was 2.90±0.54 months. The IOP 

levels exceeded 21 mmHg in 33.3% of the eyes in 

the ARMD group. There was an increase of 5 mmHg 

and more above the preinjection level in the 66.6% 

of the eyes. For the 9 phakic eyes the degree of lens 

opacification was increased in 1 eyes (12.5%). In 

none of the eyes endophthalmitis did occur. 

The mean IOPs at different follow-up intervals 

are shown in Table 1. All the eyes including those 

under topical treatment are included in the analyses. 

 
Table 1. Mean IOPs at follow-up intervals 

 
 

Overall, the mean IOPs increased significantly 

(p= <0.001) during follow-up from 14.95±3.15 

mmHg pre-injection level reaching to a maximum of 

21.66±6.48 mmHg and decreased significantly (p= 

<0.001) to 15.58±4.16 mmHg at the end of the 

follow-up. There was no statistically significant 

difference between pre-injection and post-injection 

IOP levels (p=0.406). Maximum IOP levels were 

reached at the 2.77±3.72 month. 

In 35 eyes (46.05%) IOP was measured to be 

equal or above 21mmHg. A total of 41 eyes 

(53.94%) experienced an IOP rise of 5 mmHg or 

more compared to baseline preinjection levels. In 24 

eyes (31.58%), topical treatment was initiated to 

reduce the IOP when persistent elevation was 

observed. Subsequent trabeculectomy was needed in 

1 of the 24 eyes (4.16%) and argon laser treatment in 

1 of the 24 eyes (4.16%), both of whom were 

diabetic, to reduce high IOP levels that were 

refractory to maximal medical therapy with 2 or 3 

antiglaucomatous drugs. In both eyes, the IOP 

returned to below 21 mm Hg during the follow-up 

period after surgery. In the remaining 22 eyes 

(91.66%), IOP elevation was responsive to topical 

medical treatment.  

When the levels of IOP increases were compared, 

no statistically significant difference was found 

between etiologic subgroups. 

 

Discussion  
Intravitreal injection of long-acting steroids is 

indicated for the treatment of edematous, 

inflammatory, and neovascular intraocular diseases 

(Jonas, 2005). The benefit of intravitreal TA has 

been addressed in several papers concerned with the 

treatment of macular edema, however, the exact 

mechanism remains unclear. There has been a major 

hypothesis for the mechanism of intravitreal 

corticosteroid action in inhibiting leukocyte 

recruitment, thereby, reducing the retinal capillary 

permeability from blood-retinal barrier (BRB) 

breakdown and inhibiting the metabolic pathway of 

vascular endothelial growth factor (VEGF) (Tamura 

et al., 2005). From the present study, an IVTA 

injection for macular edema secondary to DRP and 

RVO provides significant benefits with the onset of 

a ophthalmoscopic response in macular thickness 

and VA improvement as soon as 15 days and 2 

months for the DRP group, respecctively, and 

median 1.25 months and 3 months for the RVO 

group, respectively. This implies that a functional 

response after the treatment of the edematous retina 

occurs at a slower rate than does the anatomical 

response. In the previous studies the clinical effect 

of IVTA injection for diabetic macular edema over 

VA were determined according to different acuity 

charts. Therefore it may not be possible to compare 

the VA results between studies. The insignificant 

difference between the baseline VA and the VA seen 

after 12 months in this study can be explained from 

a rebound phenomenon of macular edema after a 

cessation of TA effect. The effect of resolution of 

macular edema over VA was suggested to be limited 

if the retinal cellular destruction has occured or if the 

intercellular structures are damaged by cystoid 

macular edema. The response to IVTA may be 

variable among patients according to the extent of 

macular ischemia, amount of retinal hemorrhages 

and extent of irreversible photoreceptor loss. 

Therefore it is difficult to estimate the visual 

response after resolution of macular edema. This 

may explain our results of lower and temporary 

increase in VA despite complete resolution of 

macular edema in all cases in RVO group. This is 

consistent with other studies (Cekic et al., 2005). 

Visual functions may be preserved if IVTA injection 

can be executed before this irreversible damage 

develops, in other words as soon as possible.  

Functional recovery is found lower in this present 

study in RVO group possibly due to inclusion of 

cases with CRVO, with much worse prognosis.  
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The clinical response of DRP patients to IVTA 

may be observed faster than RVO patients. IVTA 

may be an optional pretreatment or adjuvant 

treatment in cases with diabetic macular edema 

requiring urgent procedures such as panretinal 

photocoagulation or cataract extraction that are 

known to increase macular edema. 

One of the major side effects related to 

intravitreal injection of triamcinolone acetonide, is a 

steroid induced elevation of IOP. Although the 

proposed mechanism of corticosteroid-induced IOP 

elevation is increased resistance to aqueous flow via 

trabecular meshwork, the precise mechanism is still 

unknown (Clark and Wordinger, 2009).There are a 

number of observations that can be simplified into 

three broad categories: corticosteroids can induce 

microstructural changes in the trabecular meshwork; 

cause excess deposition of substances in the 

trabecular meshwork, decreasing outflow facility; 

and inhibit proteases and trabecular meshwork 

endothelial cell phagocytosis causing a decrease in 

the breakdown of substances in the trabecular 

meshwork (Jones and Rhee, 2006).  

In this study preinjection median IOP was 14 

mmHg, the maximum median IOP was 20 mmHg 

during follow-up. Maximum IOP levels were 

reached at the 2.77±3.72 month. This is consistent 

with the Mason’s study in which triamcinolone was 

detected 2.75 to 5 months after intravitreal injection 

of 4 mg (Mason et al., 2004). The median IOP was 

measured as 15.5 mmHg at the end of the follow-up. 

IOP increased significantly after İVTA injection 

compared to pre-injection levels and decreased 

significantly at the final follow-up interval compared 

to maximum IOP levels. The statistically significant 

increase in IOP observed up to 8 months after IVTA 

injection in this study. There was no statistically 

significant difference between pre-injection and 

final post-injection IOP levels.  

IVTA injection leads to a significant increase in 

IOP and magnitude of IOP elevation may vary 

(Holekamp et al., 2005). In this present study IOP 

was measured to be equal or above 21 mmHg in 

46.05% of the eyes and 53.94% of the eyes 

experienced an IOP rise of 5 mmHg or more 

compared to pre-injection levels. This mandates 

close monitorization of IOP following IVTA 

injection. In several clinical trials IOP after IVTA 

injection was found to be 21 mmHg or more in 20-

70% of patients (Jonas et al., 2003; Ciardella et 

al.,2004; Jonas et al, 2004a; Massin et al., 2004; 

Cekic et al., 2005; Jonas et al., 2005a; Jonas et al, 

2005b; Ozkıriş and Erkılıç, 2005.). This wide range 

of values might be explained by the IVTA dose, 

variation between definitions of IOP elevation, 

length of follow-up, sample size, and whether 

patients have previously received IVTA injections or 

not. Several reports have suggested the higher 

frequency of IOP elevation in younger patients, 

higher baseline IOP, preexisting glaucoma, steroid 

responsiveness and the type of concurrent eye 

disease (Jones and Rhee, 2006; Massin et al.,2004; 

Roth, et al., 2009.). In a meta-analysis, it was shown 

that there was a tendency toward a higher increase in 

IOP in patients with uveitis and patients with central 

retinal vein occlusion (Jonas et al., 2005c). Elevation 

of IOP commonly occurs as early as 1 day to as late 

as 12 weeks after the initial treatment. Duration of 

IOP elevation peaks early, then may normalize. 

Increase in IOP reaches to maksimum in 1-140 days 

after IVTA injection (Holekamp et al., 2005).  

The role of the dosage of the triamcinolone in 

IOP increase is controversial (Holekamp et al., 2005, 

Jonas et al., 2004b, Spandau et al., 2005.). It may be 

possible to avoid IOP elevations necessitating 

surgery by screening with topical drops to find out 

the steroid responders (Breusegem et al.,2009). 

Most patients with elevated IOP after IVTA can 

be successfully managed with topical glaucoma 

medications (Razeghinejad and Katz, 2012). In this 

study IOP was controlled by topical medications in 

91.66% of the 24 eyes. Subsequent trabeculectomy 

was needed in 1 of the 24 eyes (4.16%) and argon 

laser treatment in 1 of the 24 eyes (4.16%), to reduce 

high IOP levels that were refractory to maximal 

medical therapy with 2 or 3 antiglaucomatous drugs. 

In both eyes the IOP returned below 21 mm Hg 

values during the follow-up period after surgery. 

These intractable cases may be explained by the 

presence of diabetes mellitus (Becker et al., 1966). 

Traditional glaucoma surgical techniques can 

successfully control elevated IOP and are generally 

required in less than 2% of cases. The reported 

treatment methods for secondary ocular 

hypertension after IVTA were argon laser 

trabeculoplasty, selective laser trabeculoplasty, 

trabeculectomy, cyclodestructive procedures,  

drainage devices, and pars plana vitrectomy 

(Agrawal et al.,2004; Kocabora et al., 2008; 

Razeghinejad and Katz, 2012; Rubin et al, 2008; 

Viola et al., 2006.). 
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Conclusion 

The intravitreal injection of triamcinolone 

acetonide in a dosage of 4 mg is effective despite 

leading to secondary ocular hypertension in 

approximately 50% of the eyes treated; which is 

mostly reversible and usually manageable by topical 

antiglaucomatous medication. However, the risk of 

glaucoma necessitating permanent 

antiglaucomatous drug use and of an intractable IOP 

elevation requiring surgical intervention are points 

to consider that necessitates a strict control for 

selection of patient with an IVTA indication and 

close monitorization of IOP. 
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