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ABSTRACT  
Background and Aim: Patients with diabetes are at risk of losing their vision due to diabetic macular edema (DME). Symptoms 
of diabetic macular edema occur as fluid leaks from retinal vessels into the surrounding neural retina due to hypoglycemia-
induced damage to the blood-retina barrier. The current study aimed to assess the safety and efficacy of suprachoroidal 
triamcinolone acetonide in resistant diabetic macular edema cases.  
Patients and Methods: This interventional case series was carried out on 32 diabetic macular edema cases in the Department 
of Ophthalmology, Hayatabad Medical Complex, Peshawar during the period from April 2019 to September 2019. All the 
patients above 16 years of age with Type-1 DM or Type-2 DM were enrolled in this study. Intraocular Pressure (IOP), Baseline 
Best Corrected Visual Acuity (BCVA), and Central Subfield Thickness (CST) were determined and recorded. Post-SCTA follow-
up was done in one and three months. During follow-up, the measured clinical factors were noted and analyzed in SPSS version 
26.  
Results: Of the total 32 diabetic macular edema cases, 15 (46.9%) were male and 17 (53.1%) were females. The overall mean 
age was 48.64 ± 8.72 years. The frequency of prior injections received were 6.2 with maximum 12 and minimum four. CST pre-
injection mean value was 612.8 ± 198.3 um and CST post-injection mean value at one and three months was 308.6± 62.6 um 
and 302.72± 58.64 um respectively. Statistical significance was found in pre and post one-month CST injections. The BCVA 
pre-injection and post-injection mean value at one and three months was 0.8 ± 0.19 and 0.49 ± 0.29 and 0.39 ± 0.20 
respectively. At the one and three months post injection, there was statistical significance for both pre and post injection CST. A 
mean IOP of 12.32 mmHg was recorded pre-injection. Previously, 14.82 mmHg and 14.48 mmHg of intraocular pressure were 
recorded respectively after one and three months of injection.  
Conclusion: The present study found that Triamcinolone Acetonide (TA) was administered for anatomical and functional 
improvement. OCT macular thickness can be improved and refractory diabetic macular edema can be reduced using SCT.  
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INTRODUCTION  
Diabetic macular edema (DME) is the leading cause of peripheral 
vision loss in diabetics with diabetic retinopathy. The foundation of 
DME management has shifted significantly since a few years back 
[1]. Previously, laser was the cornerstone of DME management, 
but three key anti vascular endothelial growth factor (anti-VEGF) 
medications are now available, including ranibizumab, aflibercept, 
and bevacizumab [2]. Despite their widespread usage in DME, 
some individuals do not respond to this form of treatment [3]. 
Inflammatory conditions, such as macular edema and decreased 
vision, have been treated with triamcinolone acetonide (TA) for 
decades [4]. Anti-VEGF medications expenses and poor 
prognosis, intravitreal injection of TA (IVTA) can be utilized as an 
alternate strategy in situations of anti-VEGF drug resistance, 
although the primary downsides of IVTA in DME care were 
secondary glaucoma and cataract development [5]. Intravitreal 
Triamcinolone Acetonide (IVTA) has long been used as an 
alternate treatment for instances that do not respond to anti-VEGF 
drugs or when compliance is an issue. Despite the direct impact of 
IVTA in reversing DME and restoring the retinal barrier of damaged 
blood, its usage has been hampered by a number of undesirable 
side effects. The requirement for recurrent injections owing to the 
diminishing impact of IVTA and reverberation of macular edema is 
the most noticeable. Its usage also causes increased intraocular 
pressure (IOP) and cataract development [6]. 
 In order to reduce the intravitreal steroids adverse effects, 
there has recently been an increasing trend in exploring 
suprachoroidal space for medication administration. Steroid 
delivery through suprachoroidal route to posterior segment, 
investigators considered the risk-benefit ratio, taking into account 
the intervention level, concertation of anterior and posterior 
segment, and incidence of drug delivered [7]. Other studies have 
confirmed the suprachoroidal route safety and efficacy in terms of 

medication administration [8, 9]. Corticosteroids can also be used 
as a stand-alone treatment for eyes that are not suitable for anti-
VEGF therapy or that were only partially receptive to earlier anti-
VEGF therapy [10]. Intravitreal Triamcinolone Acetonide (IVTA) 
has long been used as an alternate medication in circumstances 
where anti-VEGF medicines have not been effective or when 
compliance has been a concern. Its usage is also associated with 
increased intraocular pressure (IOP) and cataract development 
[11]. The present study aimed to assess the efficacy and safety of 
suprachoroidal triamcinolone acetonide in diabetic macular edema 
cases.  
 

METHODOLOGY 
This interventional case series was carried out on 32 diabetic 
macular edema cases in the Department of Ophthalmology, 
Hayatabad Medical Complex, Peshawar during the period from 
April 2019 to September 2019. All the patients above 16 years of 
age with Type-1 DM or Type-2 DM were enrolled in this study. 
Non-randomized sampling technique was used for patient’s 
selection. Intraocular Pressure (IOP), Baseline Best Corrected 
Visual Acuity (BCVA), and Central Subfield Thickness (CST) were 
determined and recorded. Post-SCTA follow-up was done in one 
and three months. During follow-up, the measured clinical 
parameters were recorded again. It excluded patients with macular 
edema, severe macular ischemia, cataract, uveitis, and ocular 
hypertension due to any other cause, high IOP, history of prior 
intraocular surgery, or treatment naive DME. Patients who had 
previously had periocular or intravitreal triamcinolone acetonide 
therapy during the preceding 6 months, as well as prior anti-VEGF 
medication within the previous 90 days, were also excluded. Any 
patient with IOP more than 21 mmHg, history of prior intraocular 
surgery, or treatment naive individuals with DME, uveitis, ocular 
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hypertension, cataract, or macular ischemia (confirmed on fundus 
fluorescein angiography) were excluded from this trial.  
 Identification of treatment resistance was done in cases 
where DME failed to anti-VEGF treatment during follow-up for one 
month. Central Subfeld Thickness (CST), Spectral Domain Optical 
Coherence Tomography, and BCVA were used for determination 
of the reactant failure.  During the initial stage of assessment, 
patients underwent complete ocular examination such as 
examination of anterior/posterior segment and IOP measurement. 
After injection, patients were followed-up for three months. CST, 
BCVA, and IOP were recorded during each follow-up. Variation in 
CST and BCVA were the main outcomes measured. SPSS version 
26 was used for data analysis. For regularly distributed data, the 
paired t-test was employed. Statistical significance was defined as 
a p-value of 0.05. 
 

RESULTS  
Of the total 32 diabetic macular edema cases, 15 (46.9%) were 
male and 17 (53.1%) were females. The overall mean age was 
48.64 ± 8.72 years. The frequency of prior injections received were 
6.2 with a range of 4-12. CST pre-injection mean value was 612.8 
± 198.3 um and CST post-injection mean value at one and three 
months was 308.6± 62.6 um and 302.72± 58.64 um respectively. 
Statistical significance was found in pre and post one-month CST 
injection. The BCVA pre-injection and post-injection mean value at 
one and three months was 0.8 ± 0.19 and 0.49 ± 0.29 and 0.39 ± 
0.20 respectively. At the one and three months post injection, there 
was statistical significance for both pre and post injection CST. 
Figure-1 illustrate the gender’s distribution. Pre and post injections 
CST is shown in Table-I. Pre and post injection BCVA are shown 
in Table-II. A mean IOP of 12.32 mmHg was recorded pre-
injection. Previously, 14.82 mmHg and 14.48 mmHg of intraocular 
pressure were recorded respectively after one and three months of 
injection as shown in Table-III.  
 

 
Figure-1 Gender’s distribution (n=32) 
 
Table-I Pre and post injections CST mean values  

Central Subfield 
Thickness  

Baseline  One month Three months  

Pre-injection 
CST 

612.8 ± 198.3 um - - 

Post-injection 
CST 

- 308.6± 62.6 um 302.72± 58.64 um 

 
Table-II Pre and post injections BCVA mean values  

Best Corrected 
Visual Acuity 

Baseline  One month Three months  

Pre-injection 
BCVA 

0.8 ± 0.19 - - 

Post-injection 
BCVA 

- 0.49 ± 0.29 0.39 ± 0.20 

 
Table-III Pre and post injections IOP mean values  

Intra Ocular Pressure Baseline  One month Three months  

Pre-injection IOP 12.32 mmHg - - 

Post-injection IOP - 14.82 mmHg  14.48 mmHg 

DISCUSSION  
The present study mainly focused on safety and efficacy of 
suprachoroidal triamcinolone acetonide in diabetic macular edema 
cases and found that Triamcinolone Acetonide (TA) was used to 
enhance anatomical and functional outcomes. SCT can enhance OCT 
macular thickness and minimize refractory diabetic macular edema. 
Although intravitreal anti-VEGF medications have proven highly 
effective in treating diabetic macular edema (DME), they do not remove 
edema in all patients, indicating that processes other than VEGF are 
involved in the etiology of DME. Numerous investigations [12, 13] 
discovered that delivery of anti-VEGF injections in a single patient 
required from 9 to 11 doses for DME remission in the first to 17 years. 
Ozurdex has shown significant effectiveness in treating both refractory 
and naïve DME [14]. However, its usage has been associated with a 
significant increase in intraocular pressure (IOP) [15, 16]. IVTA's 
effectiveness in treating DME has been thoroughly established in 
recent years. Repeated investigations, however, have revealed a very 
high frequency of cataract development and increasing IOP with time. 
This is especially true when using numerous successive injections to 
treat persistent DME [17]. 
 Corticosteroids delivered to the suprachoroidal space have a 
beneficial outcome comparable to intravitreal administration. Though, 
suprachoroidal administration has a longer half-life and a lower 
frequency of IOP increase. In comparison to the intravitreal method, the 
medication has a relatively low anterior chamber presence [18, 19]. 
The HULK study (N = 20) was just completed, and it investigated the 
safety and effectiveness of SCTA for DME in treatment naive and 
previously treated eyes [20]. 
 SCTA is a unique therapy approach for diabetic macular edema. 
The eye posterior segment might have higher TA concentration 
achieve through SCTA therapy. The posterior segment might have 10 
times greater TA concertation as compared to anterior concentration in 
turn minimizing the cataract progression IOP elevation that induced by 
TA intravitreal injection necessitating the need for such a low-cost 
modified microneedle for suprachoroidal injection [21, 22].   
 In an instance with complete cystoid macular edema, Elman et 
al[23] employed a novel microneedle to infuse TA suprachoroidally, 
resulting in significant improvement in BCVA. In microneedle, 30-gauge 
needle rubber stopper was added, allowing just needle 1 mm entrance 
to the sclera. Additionally, Willoughby et el.[24] employed a analogous 
approach to the current trial for suprachoroidal injection of 
triamcinolone acetonide with a 26-G needle and intracath sleeve, with 
significant BCVA improvement and CMT decrease and no rise of 
IOP[25]. According to the current study, the majority of recurrent 
edema cases were recorded three months after injections, with 60% of 
eyes requiring repeat injections. 
 In our study, a mean IOP of 12.32 mmHg was recorded pre-
injection. Previously, 14.82 mmHg and 14.48 mmHg of intraocular 
pressure were recorded respectively after one and three months of 
injection. Another research found that topical anti-glaucoma eye drops 
increased IOP 19 to 24 mmHg in single patient after one month and 
subsequently decreased to 16 mmHg three months later [26]. The 
present study established the SCTA safety in terms of intraocular 
pressure. Conversely, In contrast, recent investigations on 
dexamethasone implants in patients with blockage of retinal vein and 
posterior uveitis found that IOP rose in 25% of instances eight weeks 
after the injection [27].  

 

CONCLUSION  
The present study found that Triamcinolone Acetonide (TA) was 
administered for anatomical and functional improvement. OCT 
macular thickness can be improved and refractory diabetic macular 
edema can be reduced using SCT.  
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