
INTRODUCTION
The diabetic population is increasing and it is estimated 

1that it will affect 600 million people worldwide by 2030.  
Pakistan ranks third in terms of diabetic population in 
the world after China and India with an increase 
prevalence from 11.7% in 2016 to 26.7% in 2022 which 

2is alrming.  With increasing prevalence of diabetes, the 
people affected by diabetic retinopathy is also 
increasing. The most common cause of reduced vision 
in diabetics is diabetic macular edema (DME) in 

3working age population worldwide.  There are various 
modalities for management for diabetic macular 
edema. In Early Treatment of Diabetic Retinopathy 
Study (ETDRS) focal laser was considered to be gold 
standard for clinically significant diabetic macular 

4edema (CSME).  With the introduction of Anti-VEGF in 
ophthalmology, the use of laser for macular edema has 
reduced and anti-VEGF are considered to be treatment 

5of first choice for DME.  The availability of Anti-VEGF in 
developing countries, affordability of the people for the 
drugs and response of DME to anti-VEGF in some 
patients are the issues.  Despite of the wide use of anti-
VEGF therapy for center involving DME, some patients 

do not respond to this form of therapy due to 
6multifactorial origin of the disease.

Before the introduction of anti-VEGF, intravitreal 
steroids were widely used and research have proved 
the effectiveness of intravitreal steroids in treatment of 
DME, but associated with complications of raised 

7intraocular pressure and cataract.  Steroids is also an 
effective therapy for diabetic macular edema due to its 
anti-inflammatory, anti-angiogenic factors which 

8decreases permeability of blood vessels.  It is also 
given in some countries in early stages of DME if the 
patient is not falling in the criteria for anti-VEGF 
therapy.

Suprachoroidal triamcinolone injection route has the 
benefit of better accessibility of the drug to macula due 
to high vascularity of the choroid with minimal 
concentration in the anterior segment in comparison to 
the intravitreal steroids leading to lesser chances of 

9glaucoma and cataract formation.

The availability of bevacizumab in Pakistan has been 
an issue and most of the patients went untreated due to 
non-availability of the drug resulting in worsening of 
macular edema and visual loss. Suprachoroidal route 
is minimally invasive with long lasting availability 
provide effective delivery of the drug to the retina and 

10,11maintain its high biocompatibility to the eye.  
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ABSTRACT
Background: Diabetic macular edema is the common cause of decrease vision in diabetics. The treatment of diabetic macular 
edema is challenging and the options available are laser, intravitreal anti-VEGF and steroids or combination of these treatment 
modalities.  
Objective: The objective of the study is to determine the efficacy of suprachoroidal triamcinolone alone in the treatment of diabetic 
macular edema.
Materials and Methods: This quasi-experimental study was carried out in the department of Ophthalmology of Khyber Teaching 
Hospital, Peshawar from August 2023 till February 2024. Pseudophakic patients with center involving diabetic macular edema on 
optical coherence tomography were enrolled in the study by consecutive convenient sampling method. Patients with history of 
glaucoma, phakic patients, those with corneal opacity, vitreous hemorrhage, proliferative diabetic retinopathy, macular edema 
from causes other than diabetes, history of pan-retinal photocoagulation for proliferative diabetic retinopathy were excluded from 
the study. The enrolled patients were given suprachoroidal triamcinolone acetonide injection of 0.1 ml (4mg) using a specialized 
syringe in the operating room. 
Results: Total of 42 patients were recruited in the study. The mean age of the participants were 59.12 + 8.15 years. One-month 
post-injection there was statistically significant improvement in visual acuity from pre-treatment level with a p-value 0.001. No 
statistically significant changes were detected in IOP in pre-treatment and post-treatment suprachoroidal triamcinolone acetonide 
injection (p-value 0.21). There was statistically significant decrease in the central macular thickness in post-treatment patients 
383.68 + 62.64 and 324.14 + 57.96 respectively with a P-value 0.02. 
Conclusion: Suprachoroidal triamcinolone acetonide injection is associated with improvement in visual acuity and reduction in 
central macular thickness without significant increase in intraocular pressure in patients with diabetic macular edema. 
Keywords: Central macular thickness, Macular edema, suprachoroidal, Triamcinolone acetonide.
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The purpose of the study is to determine the efficacy 
and safety of suprachoroidal triamcinolone acetonide 
in the treatment of diabetic macular edema in 
pseudophakic patients. 

MATERIALS AND METHODS
The Quasi experimental study was caried out in the 
Ophthalmology Department of Khyber Teaching 
Hospital Peshawar after taking approval from Institute 
Ethical & Review Board (IERB), through notification 
No. 154/DME/KMC, Peshawar, Pakistan. The duration 

st stof study was 8 months from 1  August 2023 to 31  
March 2024. The patients were selected by 
consecutive convenient sampling method. 

The sample size for the study was 42 keeping 
confidence level as 95% with 5% margin of error and 

12prevalence of diabetic macular edema 8%  in diabetic 
population using online sample size calculation 
software Openepi version 3. 

Pseudophakic patients with diabetic macular edema 
were advised optical coherence tomography using 
Spectralis (Heidelberg-Germany) to check the center 
involving diabetic macular edema and to measure the 
central macular thickness (CMT). Patients were 
categorized as having center involving diabetic 
macular edema (Ci-DME) if the edema is involving any 
layer of the retina in the central sub-foveal 1000 
microns region detected on optical coherence 

13tomography (OCT).

Pseudophakic patients with center involving diabetic 
macular edema on OCT were included in the study. 

Patients with history of glaucoma or IOP above 21 mm 
of Hg, phakic patients, those with corneal opacity, 
vitreous hemorrhage, proliferative diabetic retinopathy, 
macular edema from causes other than diabetes were 
excluded from the study. Patients already undergone 
pan-retinal photocoagulation for proliferative diabetic 
retinopathy were also excluded from the study. 

Suprachoroidal triamcinolone acetonide injections 
were given in the operating room. During the procedure 
patient eye was anesthetized with Proparacaine eye 
drops and 10% Povidone-iodine solution was used as 
ocular surface disinfectant for 3 minutes. Lids were 
opened with speculum. From the sterile injection 0.1ml 
(4mg) of triamcinolone acetonide were drawn in a 
specially designed 30G suprachoroidal syringe with 
only 1 mm tip visible as shown in figure 01. The patient 
was asked to look down and injections were given 
trans-conjunctively 4 mm from the limbus measured 
through caliper in supero-temporal quadrant into the 
suprachoroidal space. After injection tobramycin eye 
drops were instilled into the injected eye 4 times a day 
for 3 days.

Patients were followed after one month with visual 
acuity, intraocular pressure (IOP) and central macular 
thickness through optical coherence tomography. The 
treatment was said to be effective if on post-operative 
visit the patient have an improvement of visual acuity by 
one line on Snellen chart, improvement of macular 
thickness more than 10% of pre-treatment readings on 

8OCT.  The procedure was documented to be safe if the 
IOP remain below 21 mm of Hg on Goldman 

14applanation tonometry.
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Figure 01. Left: Suprachoroidal syringe with tip exposed, Right: suprachoroidal injection.
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Data Collection
Patients were collected from Outpatient Department of 
ophthalmology of Khyber Teaching Hospital, 
Peshawar. The pseudophakic patients with center 
involving diabetic macular edema with enrolled in the 
study. Informed consent was taken from all the 
participants of the study. 

Patient's best corrected visual acuity, intra ocular 
pressure and central macular thickness on OCT were 
measured at pre-treatment and post-treatment level for 
comparison. All the data was recorded in a pre-
designed proforma.

Data Analysis
Data analysis was done through SPSS software 26. 
Variables of study were be best corrected vision 
(BCVA), intraocular pressure (IOP) and central 
macular thickness (CMT) measured on optical 
coherence tomography (OCT). For quantitative 
variables we calculated mean, mode and standard 
deviation, whereas for qualitative variables frequencies 
were used. For comparison of pre-treatment and post-
treatment changes in intraocular pressure (IOP) paired 
t-test was used. Paired t-test will be used for 
comparison of pre-treatment and post-treatment 
parameters. P-value was calculated for changes in IOP 
and central macular thickness and a value of less than 
0.05 was considered as statistically significant.

RESULTS
The study was carried to determine the efficacy and 
safety of suprachoroidal triamcinolone acetonide in 
diabetic macular edema in pseudophakic patients. 

A total of 41 pseudophakic patients with diabetic 
macular edema were included in the study. Means age 
was 59.12 + 8.158 years as shown in Table 01 along 
with demographic data. 

Pre-treatment and post-treatment visual acuity has 
been shown in table 02, indicating that 51.3% of the 
patients were having pre-treatment visual acuity less 
than 6/36 whereas post-injection follow up 73.1% of the 
participants having visual acuity better than 6/36.  

The mean pre-treatment central macular thickness 
before suprachoroidal triamcinolone acetonide 
injection was 383.68 + 62.64 microns, whereas post-
treatment central macular thickness was reduced to 
324.14 + 57.96 microns showing a mean reduction of 
59.54 microns as shown in table 04. Regarding safety 
of suprachoroidal triamcinolone acetonide the rise in 
pre-treatment and post-treatment IOP is insignificant 
with a p-value of 0.21 as shown in the table 03.

The difference between pre-treatment and post-
treatment central macular thickness statistically 
significant (p-value 0.02) as shown in table 04. Table 05 
shows a high t-value of 8 (above the critical t-value of + 
2 with degree of freedom 40 and significance level of 
0.05), showing statistically significant difference 
between the pre-treatment and post-treatment central 
macular thickness value.
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Table 01. Demographic distribution of data

Gender Frequency Percentage (%) Mean Age + SD (Year)

Male

Female

23

18

56.1

43.9

58.67 + 8.15

59.48 + 7.73

Table 02. Pre-treatment and post-treatment VA

Vision Frequency Percentage Frequency Percentage

Pre-Treatment VA Post-Treatment VA P-value

6/9

6/12

6/18

6/24

6/36

6/60

Counting Fingers

Total

0

2

4

8

9

12

6

41

0

4.9

9.8

19.5

22.0

29.3

14.6

100

1

8

8

6

7

7

4

41

2.4

19.5

19.5

14.6

17.1

17.1

9.8

100

0.001

VA= Visual Acuity
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Table 03. Pre-Treatment and Post-Treatment IOP comparison using t-test

Mean + SD P-value

Pre-Treatment IOP

Post-Treatment IOP

17.76 + 1.743

18.24 + 1.20
0.21

IOP= Intra Ocular Pressure

Table 04. Pre-Treatment and Post-Treatment CMT paired sample statistics

Mean Std. Deviation Std Error of Mean

Pre-Treatment CMT

Post-Treatment CMT

383.68

324.14

62.64

57.96

9.782

9.052

CMT= Central Macular Thickness

Table 05. Central macular thickness Paired sample t - test

Paired Differences

Mean
Std

Deviation

Std

Error

Mean

95% Confidence
Interval of the

Difference t df
Sig (2-

tailed)

Lower Upper

Pre-treatment CMT &

Post-treatment CMT
59.536 45.89 7.167 45.05 47.02 8.307 40 0.01

CMT = Central Macular Thickness, t= t-test, df= degree of freedom

DISCUSSION
Triamcinolone acetonide is used for diabetic macular 
edema for 3 decades. Anti VEGF is the treatment of first 
choice but if contraindicated, availability or affordability 
is the issue then suprachoroidal triamcinolone 
acetonide is also effective in the treatment of center 
involving diabetic macular edema. Our study showed 
that suprachoroidal triamcinolone acetonide is 
effective in the treatment of center involving diabetic 
macular edema. 

Alternative therapy was needed to combat DME which 
is cheaper and easily available. In this study we started 
the patients on monotherapy of suprachoroidal 
triamcinolone acetonide injections as a rescue 
modality for diabetic macular edema.

Our study showed that there was improvement in visual 
acuity in patients with Ci-DME after suprachoroidal 
triamcinolone acetonide injections as diabetic macular 
edema is multifactorial in origin and sometime not 
responding to anti-VEGF injections. A study was done 
by Tayyab H and Ahmad CN which showed that 
suprachoroidal triamcinolone is an effective therapy in 
resistant diabetic macular edema, in patients not 

14responding to anti-VEGF injections.  

We noted visual improvement with suprachoroidal 
triamcinolone acetonide injection and found that most 
patients experienced statistically significant visual 
improvement (p-value 0.001). The same observation 
was made by Nawar AE in their article in which they 

used suprachoroidal triamcinolone injection in patients 
resistant to conventional treatment of DME with 
intravitreal anti-VEGF injection, concluded that 
suprachoroidal injections are associated with 
significant visual improvement in diabetic macular 

15edema patients.  

Reduction in central macular thickness was noted by 
Fazel F and Malekahmdi M in which they compared 
monotherapy with intravitreal bevacizumab with 
combination therapy of intravitreal bevacizumab and 
suprachoroidal triamcinolone acetonide for diabetic 

16macular edema.  The results of their study showed that 
there was much more reduction in the combination 
group with addition of suprachoroidal triamcinolone 
than monotherapy of intravitreal bevacizumab, 
establishing the efficacy of suprachoroidal 
triamcinolone acetonide in diabetic macular edema. 

In our study we used suprachoroidal route for drug 
delivery having higher concentration of drug availability 
for macular edema due rich vascularity of choroid and 
associated with lesser complications than intravitreal 
triamcinolone injections. The same findings were also 
noted by Table A and Soliman T when they compared 
intravitreal triamcinolone acetonide injections with 

17suprachoroidal injections.    

Our study showed that monotherapy with 
suprachoroidal triamcinolone is effective in reducing 
central macular thickness and improving visual acuity 
in patients with diabetic macular edema. The efficacy of 

J Saidu Med Coll 2025, Vol 15 (1)



54

suprachoroidal triamcinolone injection has also been 
established in study by Muslaim I and Chaudhry N in 
which they compared suprachoroidal triamcinolone 
acetonide injection with intravitreal bevacizumab 

18injection for macular edema.  They concluded that 
both are equally effective in reducing the central 
macular thickness and improving visual acuity.

We did not notice any significant rise in intraocular 
pressure as this route is considered to be safer than 
intravitreal route due to decrease penetration of the 
drug into the anterior chamber. In a systematic review 
and metanalysis by Ghanzanfar AS and Khowaja AH 
showed that suprachoroidal route is safe in terms of 
IOP elevation than intravitreal route of triamcinolone 

19injections.

Suprachoroidal triamcinolone acetonide injection is an 
effective treatment modality for diabetic macular 
edema in pseudophakic and can be used as second 
line treatment for Ci DME. 

CONCLUSION
Suprachoroidal triamcinolone acetonide can be used 
for the treatment of diabetic macular edema in 
pseudophakic patients and is an effective and safe 
alternative to other treatment modalities. It can also be 
used as an alternative treatment option in resistant 
diabetic macular edema.
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