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Abstract 
Objectives: In this study, intravitreal injection of triamcinolone acetonide (TA) was compared with posterior subtenon injection 

of TA for treatment of diabetic macular edema (DME). 

Materials and Methods: In this prospective, open, randomized, parallel group, comparative study, 60 patients of diabetic 

macular oedema visiting the Department of Ophthalmology, Govt. Medical College, Patiala were included. The patients fulfilling 

the inclusion criteria and having none of the exclusion criteria were enrolled in the study after obtaining written informed 

consent. Patients were then randomized into two groups (group I, II) and received intravitreal and posterior subtenon injection of 

triamcinolone acetonide, respectively. The comparison was based on change in best corrected visual acuity and macular thickness 

using optical coherence tomography (OCT). The results were subjected to statistical analysis and observations thus made in both 

groups were compared. 

Results: With intravitreal TA, the mean pre-treatment CMT, mean post-treatment CMT and mean reduction in CMT were 395.53 

± 15.31 μm, 221.2 ± 10.71 μm and 174.33 μm (44.08 %) while the mean pre-treatment VA, mean post-treatment VA and mean 

improvement in VA were 0.79 ± 0.16, 0.51 ± 0.15 and 0.28 (36.11 %) logMAR units. With posterior subtenon TA, the mean pre-

treatment CMT, mean post-treatment CMT and mean reduction in CMT were 394.43 ± 15.03 μm, 247.3 ± 11.82 μm and 147.13 

μm (37.3 %) while the mean pre-treatment VA, mean post-treatment VA and mean improvement in VA were 0.81 ± 0.15, 0.58 ± 

0.14 and 0.23 (28.24 %) logMAR units. The mean pre-treatment IOP, mean post-treatment IOP and mean rise in IOP with 

intravitreal TA were 16.67 ± 1.92 mm Hg, 18.87 ± 1.81 mm Hg and 2.2 mm Hg (13.19 %), whereas with posterior subtenon TA 

were 16.87 ± 1.85 mm Hg, 17.4 ± 1.59 mm Hg and 0.53 (3.14 %). 

Conclusions: When used in diabetic macular edema, intravitreal triamcinolone acetonide is more effective than posterior 

subtenon triamcinolone acetonide in reducing the central macular thickness, although it produces a greater rise in IOP than PST. 
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Introduction 
Diabetic retinopathy (DR) is a vascular disease 

involving the microvasculature of the retina, and is the 

foremost cause of visual impairment in the western 

population.[1,2] According to estimates, diabetes mellitus 

affects 4 per cent of the world’s population, with almost 

half of those having some degree of DR at any given 

time[3]. In India, manifold increase in type 2 diabetes 

mellitus has been reported by the World Health 

Organization (WHO)[4] and diabetic retinopathy is fast 

becoming an important cause of visual morbidity. 

Development of diabetic macular edema (DME) is 

the main etiology behind visual decline in diabetic 

retinopathy cases, which can be seen both during non-

proliferative or proliferative stages[5,6]. Clinically 

significant macular edema (CSME) as defined by The 

Early Treatment Diabetic Retinopathy Study (ETDRS), 

is any thickening of retina at or within 500 microns 

from the centre of macula; hard exudates at or within 

500 microns from the centre of macula, if associated 

with thickening of the adjacent retina; or a zone/zones 

of retinal thickening one disc area or larger, any part of 

which is within one disc diameter of the centre of 

macula[7]. DME is generally divided into focal edema, 

consisting of localized areas of thickening originating 

from leaking micro aneurysms, generally associated 

with hard exudates; and diffuse macular edema, which 

demonstrates generalized leakage from dilated 

capillaries and retinal pigment epithelial barrier 

disruption[8,9]. Optical coherence tomography (OCT) 

generates cross-sectional images of the retina and 

provides us with quantitative readings of retinal 

thickness in the posterior pole area with sufficient 

accuracy[10–12] thus aiding in establishing the diagnosis 

of DME, as well as assessing the response to any 

treatment[13–15].  

As per the findings of the ETDRS, focal laser 

photocoagulation has been used as an effective 

treatment for the subgroup with hard exudates in the 

centre of macula[16]. However, the scarcity of clinically 

significant improvement in visual acuity after laser 

therapy as well as the relapse or persistence of DME 
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after proper laser treatment[16,17], has led investigators to 

seek alternative treatments for the management of 

DME. Steroids reduce neutrophil transmigration, limit 

access to sites of inflammation, and decrease cytokine 

production and hence are the traditional treatment of 

inflammatory eye disease. Several studies clearly report 

the effect of steroids in reducing VEGF expression, 

leukostasis and inflammatory cytokine production [18, 

19]. Steroids injected intravitreally stabilize vision and 

reduce severity of DME, but they are also associated 

with frequent side effects; the most common being an 

increase in intraocular pressure (IOP) and cataract 

progression. 

Among those under investigation for DME[20–23], 

the administration of triamcinolone acetonide (TA), 

either by an intravitreal (IVTA) injection or by a 

posterior subtenon (PSTA) injection has demonstrated 

encouraging results for the management of refractory or 

primary DME. Triamcinolone acetonide binds to 

specific cytosolic glucocorticoid receptors, interacts 

with glucocorticoid receptor response element on DNA 

leading to alteration in gene expression. It is a 

more potent derivative of triamcinolone, and is about 

eight times as potent as prednisone[24]. It is the 

corticosteroid presently in use by ophthalmologists in 

the clinical setting because it is readily available as a 

pharmacologic agent (Kenacort, Kenalog) with the 

typical intravitreal dose used to treat eyes with diabetic 

macular edema being 4 mg in a volume of 0.1 ml[25]. 

 

Materials and Methods 
The study was conducted in the Department of 

Ophthalmology, Government Medical College, Patiala 

after obtaining due permission from the ethical 

committee of the institute. A total of 60 diagnosed cases 

of type 2 diabetes mellitus of either sex, having 

symptomatic, clinically significant diabetic macular 

oedema with a central macular thickness >300 μm on 

an optical coherent tomography (OCT), aged above 30 

years were enrolled after obtaining a written informed 

consent. Exclusion criteria were type 1 diabetes 

mellitus cases, pregnancy induced, stress induced and 

juvenile diabetes, macular oedema other than diabetes, 

any co-existing retinal disease, history of glaucoma or 

ocular hypertension, systemic corticoid therapy, known 

hypersensitivity to any component of procedural 

medication and history of previous triamcinolone 

acetonide injection in the eye. 

Patients selected were randomised into two groups 

of 30 each with group I receiving a single pars plana 

intravitreal injection of 4mg triamcinolone whereas 

group II received a single 40mg posterior subtenon 

injection of triamcinolone. Bilateral diabetic macular 

oedema was treated in both eyes but the right eye was 

taken for study. The drug was made available as 

Kenacort 40 mg (Abbott Healthcare Pvt Ltd). 

Best corrected visual acuity (BCVA) was tested 

with a Snellen chart and converted into Logarithm of 

Minimum Angle of Resolution (logMAR) values, while 

optical coherence tomography (Stratus OCT, Carl Zeiss 

Meditec) was used to measure the central macular 

thickness (CMT). Goldmann applanation tonometry, 

biomicroscopy of anterior segment, direct 

ophthalmoscopy and slit lamp indirect biomicroscopy 

with +78D or +90D lens were done at each visit. 

Patients with elevation in IOP over 21 mm Hg in 

injected eyes at follow up visits were put on 

antiglaucoma medications. The period of follow up was 

12 weeks with a total of four visits on day 0, week 4, 8 

and 12. The temporal changes in visual acuity, central 

macular thickness and IOP were compared using the 

Wilcoxon signed rank test while the differences 

between groups for each variable were compared using 

the Mann-Whitney U test. 

 

Results 
Overall in the study, 58.33% of the patients were 

male and 41.67% were female with mean patient age 

being 62.77 years. Mean age in group I and group II 

was 66.3 years and 59.2 years, respectively. Thus no 

statistically significant differences regarding the 

parameters of patient profile were present.  

The central macular thickness (mean±SD) with 

intravitreal TA was 395.53±15.31μm at baseline and at 

the end of 4, 8 and 12 weeks was 264.83 ± 11.19, 

217.07±10.78 and 221.2±10.71μm, respectively. There 

was a reduction of 174.33 μm (44.08 %) from the 

baseline. With posterior sub-tenon TA, the central 

macular thickness (mean±SD) was 394.43±15.03μm at 

baseline and at the end of 4, 8 and 12 weeks was 

274.47±11.86, 236.57±11.54 and 247.3±11.82μm, 

respectively. There was a reduction of 147.13μm 

(37.3%) when compared with the baseline. Thus, both 

the routes produced statistically significant reduction in 

the severity of macular edema at each follow up visit 

after injection, but intravitreal TA produced greater 

reduction in central macular thickness at all visits when 

compared to posterior subtenon TA. The difference 

between the two groups was statistically significant at 

4th (0.003), 8th (0.000) and 12th (0.000) weeks. 

Best corrected logMAR visual acuity (mean±SD) 

with intravitreal TA at the end of 4, 8 and 12 weeks was 

0.51±0.13, 0.47±0.15 and 0.51±0.15, respectively with 

an improvement of 0.28 (36.11%) at the end of the 

study when compared with the baseline. The best 

corrected logMAR visual acuity (mean±SD) with 

posterior sub-tenon TA at the end of 4, 8 and 12 weeks 

was 0.59±0.14, 0.56±0.14 and 0.58±0.14, respectively, 

with an improvement of 0.23 (28.24 %) when compared 

to the baseline at the end of the study. Injection by both 

the routes produced a statistically significant 

improvement in visual acuity also at each follow up 

visit, although intravitreal TA produced better 

improvement in final logMAR visual acuity at each 

follow up visit as compared with posterior subtenon 

TA, the difference in the logMAR visual acuity also 
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being statistically significant at 4th (0.039), 8th (0.028) 

and 12th (0.034) weeks. 

IOP with intravitreal TA at the end of 12 weeks 

was 18.87±1.81mm Hg with a significant increase of 

2.2 (13.19 %) when compared with the baseline IOP of 

16.67±1.92mm Hg. IOP with posterior subtenon TA at 

the end of 12 weeks was 17.4±1.59mm Hg showing an 

increase of 0.53 (3.14%) when compared with the 

baseline IOP of 16.87±1.85. Increase in the intraocular 

pressure of eyes with intravitreal TA at 4, 8 and 12 

weeks (3.06, 3.43 and 2.2mm Hg, respectively) was 

more as compared with posterior subtenon TA (1.43, 

0.6 and 0.53mm Hg, respectively). The difference in 

increase in IOP between the two groups was 

statistically significant at the 8th (<0.0001) and 12th 

(0.003) weeks. 

 

Table 1: Mean central macular thickness and best corrected visual acuity in  

group i and group ii at different points of time 

1. Visit 

Central Macular Thickness (CMT) Best Corrected Visual Acuity (BCVA) 

Group I 

(microns) 

Group II 

(microns) 
p value 

Group I 

(logMAR) 

Group II 

(logMAR) 
p value 

Visit 1 395.53 ± 15.31 394.43 ± 15.03 0.873 0.79 ± 0.16 0.81 ± 0.15 0.645 

Visit 2 264.83 ± 11.19 274.47 ± 11.86 0.003 0.51 ± 0.13 0.59 ± 0.14 0.039 

Visit 3 217.07 ± 10.78 236.57 ± 11.54 <0.0001 0.47 ± 0.15 0.56 ± 0.14 0.028 

Visit 4 221.2 ± 10.71 247.3 ± 11.82 <0.0001 0.51 ± 0.15 0.58 ± 0.14 0.034 

 

 
Fig. 1: Mean iop in group i and group ii at different points of time  

 

Discussion 
Diabetic macular edema is a common cause of 

visual loss in patients with diabetic retinopathy. It is 

estimated that DR develops in more than 75% of 

diabetic patients within 15 to 20 years of diagnosis of 

diabetes.[26,27] According to the latest World Health 

Organization (WHO) report, India has 31.7 million 

diabetes subjects, and the number is expected to 

increase to a staggering 79.4million by 2030.[4] In recent 

years, the intravitreal administration of triamcinolone 

acetonide has provided promising results for the 

treatment of diffuse macular edema. Posterior subtenon 

injection of a steroid is an alternative method with 

proven effectiveness in various ocular diseases like 

cystoid macular edema and intermediate uveitis. The 

aim of our study was to compare the effectiveness and 

safety between intravitreal and posterior subtenon 

injection of triamcinolone acetonide for the treatment of 

diabetic macular edema. 

Previous studies by Kriechbaum K et al[28], 

Ramezani A et al[29], Audren F et al[30], Desatnik H et 

al[31] and Ciardella AP et al[32] have underlined the 

efficacy of intravitreal triamcinolone in reducing the 

central macular thickness in cases of diabetic macular 

edema. Toda J et al[33], Gurram MM[34], Unoki N et 

al[35] and Chew E et al[36], in their studies have 

established the efficacy of posterior subtenon 

triamcinolone in reducing central macular thickness in 

various ocular disorders. Norlaili M et al[37], Brasil OF 

et al[38], Ladjimi A et al[39], Jonas JB et al[40], Desatnik 

H et al[31] and Ciardella AP et al[32] have demonstrated 

the role of intravitreal triamcinolone in improving the 

visual acuity in diabetic macular edema cases. Trials 

conducted by Kawashima H et al[41], Gurram MM[34], 
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Unoki N et al[35] and Chew E et al[36] proved the 

efficacy of posterior sub tenon triamcinolone in 

improving visual acuity in vascular disorders. 

Ansari EA et al[42], Jonas JB et al[43] documented 

significant rise in IOP values post intravitreal injection 

of triamcinolone with many cases developing values > 

21mmHg. Hirano Y et al[44] observed a significant 

difference in the frequency of IOP > 30mmHg between 

the PSTA group and the IVTA group with more 

patients in the IVTA group needing antiglaucoma 

medication. 

Luo D et al[45] observed that after administration of 

IVTA and SBTA, visual acuity was reduced from 

0.805±0.069Log/MAR to 0.577±0.091Log/MAR, 

(p<.001) and from 0.814±0.082Log/MAR to 

0.49±0.080Log/MAR, (p<.001), respectively. After 

IVTA and SBTA injection, central macular thickness 

was significantly reduced to 246.8±25µm, (p<0.001) 

from 390.5±17µm and to 241.5±27µm, (p<0.001) from 

394.4±21µm, respectively. 

Qamar RM et al[46] observed greater improvement 

in Snellen's acuity with PSTA as compared with IVTA 

with the difference between the groups at six months 

post-treatment being statistically significant (p<0.05). 

The difference in CMT between the eyes treated with 

an IVT injection (385.2±11.3μm) and a PST injection 

(235.4±8.7μm) was also significantly different six 

months after treatment (p<0.001). 

In their comparison, Cellini M et al[47] found that 

the difference in VA and CMT between an IVT 

injection (0.809 +/- 0.083 and 385.2 +/- 11.3 micron) 

and SBT injection (0.460 +/- 0.072 and 235.4 +/- 8.7 

microm) becomes significant six months after the 

treatment (p < 0.001). IOP of the eyes treated with 

IVTA significantly increased after one, three and six 

month, but not with PSTA. 

In the study by Bonini-Filho MA et al[48] CMT was 

significantly reduced in the IVTA group when 

compared with the PSTA group at all follow up visits 

after treatment. Mean VA at all follow up examinations 

were significantly higher in the IVTA group when 

compared with the PSTA group. A significant change 

from baseline in mean IOP was seen at weeks 4 (+/-

3.21) and 8 (+/-3.35) in PST group, and at week 8 (+/-

2.78) in the IVT group. 

Largely reflecting the findings in earlier studies, 

the present study observed that both intravitreal (IVTA) 

and posterior subtenon (PSTA) injection of 

triamcinolone acetonide produced statistically 

significant reduction in best corrected visual acuity 

(BCVA) and central macular thickness (CMT) in 

injected eyes at 4 weeks, 8 weeks and 12 weeks of 

follow up as compared to the baseline. IVTA produced 

greater reduction in central macular thickness as 

compared with PSTA (174.33μm and 147.13μm 

respectively), which was statistically significant at all 

follow up visits. Improvement in final BCVA was also 

greater with IVTA than with PSTA (0.28 and 0.23 

respectively); with the difference being statistically 

significant at all follow up visits. Both IVTA and PSTA 

produced an increase in intraocular pressure of injected 

eyes with IOP elevation being more with IVTA than 

with PSTA (2.2mm Hg and 0.53mm Hg respectively), 

the difference becoming statistically significant at 8 

weeks and 12 weeks. 

Repeated injections of triamcinolone, required to 

elicit maximum response in many cases of DME, were 

not used; and owing to the short duration of study, data 

about cataractogenesis in injected eyes was not 

gathered. Further trials for a longer duration and in a 

larger population are required for data on the long term 

effects on macular thickness and visual acuity gains 

along with side effects of the drug, especially in a larger 

cohort. 

To conclude, intravitreal triamcinolone acetonide is 

more efficacious than posterior subtenon triamcinolone 

acetonide in reducing central macular thickness and 

improving visual acuity when used in diabetic macular 

edema, although it produces a greater rise in intraocular 

pressure. 
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