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Treating diabetic macular edema involves localized or 

systemic immune-modulatory drugs. Localized therapies 

rely on corticosteroids, which are administered as topical 

eye drops, peri-ocular injections, intraocular or as an 

implant technology [1]. Using anti-VEGF (vascular 

endothelial growth factors) is less common because of 

limited e�cacy and the requirement of multiple and 

frequent administrations as opposed to corticosteroids 

[ 2 ] .  T h e re  a re  m u l t i p l e  ways  fo r  a d m i n i s te r i n g 

corticosteroids in the eye. Diffusion from peri-ocular sites, 

1* 1 1 2 3 1V�ay Kumar , Nasir Ahmed Memon , Uzma Haseeb , Umer Kazi , Shahid Hussain Shah  and Abdul Qadeem

¹Department of Ophthalmology, Al Ibrahim Eye Hospital, Karachi, Pakistan

²Isra University, Karachi, Pakistan

³Department of Ophthalmology, Isra Postgraduate Institute of Ophthalmology, Al Ibrahim Eye Hospital, Karachi, Pakistan

direct injection into the vitreous or re-distribution via the 

vascular  system after  systemic absorption [3]. 

Nonetheless, some adverse events are linked with such 

local treatments as glaucoma and cataract [4]. The 

challenging task to achieve drug localization effectively 

when systematically administered underscores the 

requirement for improved local treatments having better 

safety pro�les in the management of non-infectious 

uveitis, leading to secondary macular edema [5]. The 

space in between the sclera and the choroid, known as the 
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Localized drug delivery through the suprachoroidal space can be used for more targeted 

therapies whilst minimize exposure to the healthy tissues. Objectives: To determine the 

e�cacy of suprachoroidal triamcinolone injection given by the suprachoroidal route in patients 

with resistant diabetic macular edema. Methods: A quasi-experimental study was done at Al 

Ibrahim Eye Hospital, Karachi's Vitreo-retina Department. Duration of research was 6 months 

(July to December 2024) (ATMC/ERC/13 (01/2023/22). Adult patients attending the vitreo-retinal 

OPD with resistant diabetic macular edema were included. Data were analyzed using SPSS 

version 22.0. Discrete variables were reported as mean and standard deviation, and continuous 

variables as frequencies and percentages. BCVA and CST readings at 4, 8 and 12 weeks were 

compared with baseline using a paired t-test, with p-value <0.050 statistically signi�cant. 

Results: Before injection. The pre- and post SCTA BCVA and CST with baseline mean BCVA were 

1.1 ± 0.30, which progressively improved at subsequent follow-ups, reaching 0.33 ± 0.18 by the 

third month post-injection. Conclusions: SCTA injections signi�cantly improve visual acuity 

and reduce central sub�eld thickness in patients over a three-month follow-up period. The 

progressive enhancement in Best Corrected Visual Acuity and consistent reduction in Central 

Sub�eld Thickness highlight the e�cacy of SCTA.
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suprachoroidal space, is vital to maintain the intraocular 

pressure via uveoscleral out�ow [6]. Under normal 

circumstances, the space remains collapsed; however, it 

can expand and so be used as a drug delivery system for 

targeted therapy since it is in close approximation to 

choroid, retina and retinal pigment epithelium [7]. 

Normally, this space is accessed during surgical 

procedures such as for drug delivery or sclerotomy, but 

poses a challenge for safe and consistent procedure 

performance [8]. Therefore, the intravitreal injection is the 

most common drug delivery method used [9]. Presently, 

micro-needles are increasingly being used for drug 

administration via the suprachoroidal space. Right after 

injecting, the drug tends to disperse around the eye, which 

allows gradual diffusion to the retina and retinal pigment 

epithelium [10]. Research has demonstrated the use of 

suprachoroidal space injections for administering high 

concentrations of drugs into the chorioretinal tissues [11]. 

In addition, faster clearance is observed in comparison to 

intra-vitreal injection when used in animals [12]. Results 

show triamcinolone acetonide in rabbits caused minimal 

drug expansion into the anterior segment and lens, only 

remaining con�ned to the choroid and retina [13]. 

Researchers suggest that drug delivery localization to the 

suprachoroidal space can be used for more targeted 

therapies whilst minimize exposure to the healthy tissues. 

Further studies are required to con�rm the amount of drug 

required to maintain desired drug e�cacy for as much as 

three months, highlighting the potential for the treatment 

of retinal or choroid diseases effectively [14].

Although corticosteroids are widely used for diabetic 

macular edema, conventional delivery methods are 

associated with limited targeting and signi�cant adverse 

effects. There is limited clinical evidence on the e�cacy 

and safety of suprachoroidal triamcinolone injections, 

particularly in resistant cases, highlighting the need for 

further evaluation. This study aims to determine the 

e�cacy of suprachoroidal triamcinolone injection given by 

the suprachoroidal route in patients with resistant diabetic 

macular edema.

M E T H O D S

This interventional quasi-experimental research was done 

at the Department of Vitreo-Retina of Al Ibrahim Eye 

Hospital, part of the ISRA University in Karachi (Ethical 

approval number- ATMC/ERC/13 (01/2023/22). The study 

spanned six months (July to December 2024), utilizing a 

consecutive sampling. The calculation of sample size was 

done by the Open Epi online tool, assuming a baseline BCVA 

and 80% power. A total of 45 patients were included in the 

study. Keeping the frequency of macular edema at 7% as 

reported in literature, at a 95% con�dence level and 5 % 

margin of error, the sample size came out to be 101%. This 

research included adults visiting vitreo-retinal OPD who 

had resistant diabetic macular edema, despite having 

received three intra-vitreal anti-VEGF injections at one-

month intervals. Exclusion criteria were set for patients 

with an IOP >20 mmHg, macular ischemia (as con�rmed by 

�uorescein angiography), cataract, renal disease or ocular 

hypertension. Additionally, patients who had received 

posterior sub-Tenon triamcinolone acetonide or 

intravitreal triamcinolone injections within the last three 

months were also excluded. Informed consent was taken 

was each patient. Resistant diabetic macular edema was 

de�ned as macular edema in diabetic patients that did not 

respond effectively to a loading dose of three anti-VEGF 

injections given one month apart. No improvement in CMT 

(measured with OCT) or BCVA (measured using the Snellen 

chart) was considered a lack of improvement. Eligible 

participants were given an SCTA injection. Using an 

applanation tonometer, measurement of IOP at pre-

injection was done. The injection process involved using a 1 

cc insulin syringe using a 30-gauge needle. Triamcinolone 

acetonide (TA) was injected at 40 mg/ml (Kenakort A). The 

injection was administered via a 24-gauge IV catheter. 

After all aseptic measures, 0.1 ml of TA (equivalent to 4 mg) 

was injected into the supra-choroidal space, 3.5 mm from 

limbus, in either the infra-temporal or supra-temporal 

region. The needle was gradually withdrawn, and a cotton-

tip applicator was applied to minimize re�ux at the injection 

site. Moxi�oxacin eye drops were applied to the cornea 

following the procedure. Patients were closely monitored 

for three months, with follow-up visits scheduled at 4, 8, 

and 12 weeks. BCVA and CST were measured and 

documented at each follow-up visit. Using SPSS version 

22.0 for data analysis, discrete variables were tabulated as 

mean and standard deviation, while continuous as 

frequencies (%). Paired t-test was applied to test between 

pre-operative BCVA and CST and post-operative injections 

at one, two and three months, with a p-value of <0.050 

statistically signi�cant.

R E S U L T S

The pre- and post-SCTA BCVA and CST with baseline mean 

BCVA were 1.1 ± 0.30, which progressively improved at 

subsequent follow-ups, reaching 0.33 ± 0.18 by the third 

month post-injection. Similarly, the Central Sub�eld 

Thickness (CST) showed signi�cant reductions from a pre-

injection mean of 638.78 ± 242.62 μm to 309.65 ± 80.14 μm 

at the third-month follow-up. These �ndings suggest 

marked improvements in both BCVA and CST over the 

observation period (Table 1).
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This study demonstrated that suprachoroidal injection of 

triamcinolone acetonide was safely evaluated for its 

effects on BCVA and CST over both short-term and long-

term periods. Similarly, published literature has also 

reported �ndings in line with our study [15-17]. Immediately 

post-suprachoroidal triamcinolone acetonide injection 

(SCTA), a decrease in both BCVA and CST was observed. 

Likewise, another study by Jamil et al reported that the 

mean change in CST after a month of SCTA was 593.62 ± 

116.87 µm (baseline) and 303.55 ± 31.29 µm, respectively 

(p<0.001). Similarly, BCVA before and after one month was 

signi�cantly lower, i.e. 0.81 ± 0.16 and 0.45 ± 0.03, 

respectively (p<0.001). The study concluded that SCTA is 

useful in the management of CST and BCVA [18]. Similar to 

the �ndings of our study, another study by Nawar, reported 

that CST reduced signi�cantly from 478.7 ± 170.2 µm pre-

injection to 230.2 ± 47 µm 12 months after SCTA (p<0.001). 

BCVA improved from 1.193 ± 0.2 to 0.76 ± 0.3 after 12 months 

of SCTA (p<0.001) [19]. Akhlaq et al., in yet another research 

carried out to determine the e�cacy of SCTA in patients of 

refractory diabetic macular edema reported it to be a safe 

and effective treatment modality as it decreased CST and 

improved BCVA [20]. However, research has reported that 

the risk of signi�cant IOP, CST and BCVA elevation can be 

substantial  in patients receiving suprachoroidal 

triamcinolone acetonide, especially in those with pre-

existing risk factors such as a history of glaucoma or 

steroid-induced elevation. The timing of this elevation can 

vary, but it is generally observed within the �rst few months 

after injection [21]. Overall, the evidence suggests that 

while there is a notable short-term increase in IOP following 

suprachoroidal triamcinolone acetonide injection, this 

effect is generally transient, with IOP stabilizing back to 

baseline levels within a few months. This pattern highlights 

the importance of monitoring IOP in patients receiving this 

treatment, particularly in the short term.

The mean difference between BCVA and CST at Various 
Time Frames Pre- and Post-operatively are analyzed. There 
were statistically signi�cant improvements in BCVA and 
CST at all post-injection time points compared to the 
baseline. Mean BCVA improved consistently from 1.1 ± 0.30 
to 0.7 ± 0.21 at one month, 0.49 ± 0.19 at two months, and 
0.33 ± 0.18 at three months (p<0.001). Correspondingly, the 
mean CST decreased from 638.78 ± 242.62 μm pre-
operatively to 463.29 ± 168.22 μm, 395.88 ± 122.61 um, and 
309.65 ± 80.14 um at one, two, and three months, 
respectively (p<0.001). These results con�rm sustained 
structural and functional improvements (Table 2).

Figure 1: Graphical Representation of BCVA at Baseline, One 
Month, Two Months and Three Months Post SCTA Injection

The progressive improvement in BCVA following SCTA 

injection is depicted. The trend indicates signi�cant 

functional recovery, with the most notable improvement 

observed between the second and third months (Figure 1).

Table 2: Mean Difference between BCVA and CST at Various Time 
Frames Pre and Post-Operatively (n=45)

Best Corrected 
Visual Acuity

Central Sub�eld 
Thickness (um)

Duration of  
Injection

Pre-
operative

 vs. One
 Month

Pre-
operative
 vs. Two
Months

Pre-
operative
 vs. Three

Months

p-
Value

Pre-
operative

1.1 ± 0.30
(0.99-1.21)

638.78 ± 
242.62

(548.18-
729.38)

0.7 ± 0.21
(0.62-0.78)

463.29 ± 
168.22

(400.48-
526.10)

0.49 ± 0.19
(0.42-0.56)

395.88 ±
 122.61

(350.10-
441.66)

0.33 ± 0.18
(0.26-0.40)

309.65 ±
 80.14

(279.73-
339.57)

<0.001

<0.001

The CST reduction across the observation periods is 
observed. The marked decline in CST re�ects effective 
control of edema, with the most substantial changes 
occurring within the �rst two months' post-injection 
(Figure 2).

Figure 2: Graphical Representation of CST at Baseline, One 
Month, Two Months and Three-Month Post SCTA Injection

D I S C U S S I O N
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Table 1: Pre and Post-SCTA BCVA and CST in Patients Included in 
the Study (n=45)

Injection 
Durations

Mean ± SD

Best Corrected Visual 

Acuity (95 % CI)
Central Sub�eld

 Thickness (um) (95 % CI)

Pre-Injection

One Month

Two Months

Three Months

1.1 ± 0.30 (0.99-1.21)

0.7 ± 0.21 (0.62-0.78)

0.49 ± 0.19 (0.42-0.56)

0.33 ± 0.18 (0.26-0.40)

638.78 ± 242.62 (548.18-729.38)

463.29 ± 168.22 (400.48-526.10)

395.88 ± 122.61 (350.10-441.66)

309.65 ± 80.14 (279.73-339.57)
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This study was limited by a relatively small sample size and 

lack of a control group, which may affect the strength and 

comparability of the �ndings. Additionally, longer-term 

safety outcomes, particularly regarding intraocular 

pressure changes, were not extensively evaluated. Future 

large-scale randomized controlled trials with extended 

follow-up are needed to better assess long-term e�cacy 

and safety of suprachoroidal triamcinolone acetonide.
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