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The pharmacologic features of the suprachoroidal space 
(SCS) for ocular drug delivery, particularly triamcinolone 
acetonide (TA), have been the subject of several 
investigations [1, 2]. Compared to traditional intravitreal 
injection, this method yielded a much higher drug 
concentration in the choroid and outer retina. Injecting 
suprachoroidal triamcinolone acetonide (SCTA) reduces 
the primary side effects of steroids, which are cataracts 
and increased intraocular pressure (IOP) because the 
medication is insigni�cantly exposed to structures in the 
anterior region [2]. Supra-choroid is a unique passage in 
ocular treatment with steroids wherein as drug 
concentration decreases, it also results in decreased 
incidence of cataract formation and intraocular pressure 
elevation [3]. Triamcinolone acetonide treats thyroid eye 
illness, complex chalazia, iridocyclitis, scleritis, macular 
oedema, and allergic eye disorders. Ocular and systemic 
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corticosteroids have been linked to high IOP, glaucoma, 
and cataracts [4]. Triamcinolone acetonide possesses 
strong anti-in�ammatory and anti-edematous properties. 
Hence it has been commonly used in the treatment of 
uveitis diabetic macular edema and other in�ammatory 
retinal disorders [5-7]. Thus, it allows a new route of drug 
administration owing to possible localized high-
concentration drug formulations, which could be utilized 
with minimal systemic exposure [8, 9]. Supra-choroidal 
triamcinolone acetonide, although used most frequently 
for uveitic macular edema has demonstrated bene�cial 
effects on IOP [10]. However, as with other corticosteroids, 
suprachoroidal triamcinolone can induce steroid-induced 
IOP elevation; therefore, its use in IOP control primarily for 
glaucoma is not a �rst-line option and should be used 
carefully given the high risk of increased IOP [11]. For 
glaucoma patients, this is very concerning because 
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Intraocular pressure is a critical parameter in maintaining the physiological function of the eye. 

Dysregulation of Intraocular pressure can lead to ocular pathologies. Objective: To evaluate 

change in intraocular pressure after supra-choroidal triamcinolone acetonide use. Methods: 

This prospective interventional study was carried out at the vitreo-retina Department of Al 

Ibrahim Eye Hospital Karachi, ISRA Postgraduate Institute of Ophthalmology for six months 

from July to December 2023. Adult patients attending the vitreoretinal Outpatient Department 

with resistant macular oedema were included. Intraocular pressure readings at 1 week, 4 weeks, 

8 weeks and 12 weeks were recorded and compared with baseline values by applying One-way 

ANOVA keeping the p-value of <0.05 as statistically signi�cant. Data were analyzed using SPSS v 

22.0. Results: Among all, 21 (46.67%) cases received injections to the right eye and 24 (53.33%) 

cases to the left eye. The mean intraocular pressure before injection was 12.07 ± 2.14 mmHg. At 

three months' post-injection, the mean intraocular pressure was 13.60 ± 5.2 mmHg. For the right 

eye; the mean pre-injection intraocular pressure was 12.38 ± 1.96 mmHg. Three months' post-

injection, the mean intraocular pressure was 13.43 ± 5.59 mmHg (p<0.001). For the left eye; the 

mean pre-injection intraocular pressure was 11.79 ± 2.28 mmHg while three months' post-

injection, the mean intraocular pressure was 13.75 mmHg ± 4.96 (p-0.06). Conclusions: It was 

concluded that supra-choroidal triamcinolone injections increase intraocular pressure but 

stabilized over time. These �ndings support earlier trials and add to the evidence of this 

therapy's e�cacy and safety. 
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elevated IOP can make the condition worse [12]. A novel 
strategy for the treatment of DME the administration of 
supra-choroidal triamcinolone has just evolved. One 
distinct anatomical bene�t of administering medication to 
the back of the eye through the suprachoroidal area is the 
reduction of risks connected with intravitreal injections.in 
[13]. The effectiveness of several treatment options for 
diabetic macular edema (DME) has been highlighted in 
numerous research, which has provided insight into 
prospective strategies to improve anatomical and 
functional results [13, 14]. Supra-choroidal triamcinolone 
users must monitor their IOP. Treating IOP elevation with 
topical IOP-lowering medications typically works [15]. 
Suprachoroidal triamcinolone acetonide may reduce IOP 
elevation risk compared to other corticosteroid 
administration techniques, but it is not used to manage IOP 
in glaucoma [16]. To understand its function and e�cacy in 
this environment, careful observation and investigation 
are needed. The current study will assess intraocular 
pressure following supra-choroidal triamcinolone 
acetonide administration. Intraocular pressure (IOP) is a 
critical parameter in maintaining the physiological function 
of the eye. Dysregulation of IOP can lead to ocular 
pathologies such as glaucoma, a leading cause of 
irreversible blindness. Triamcinolone acetate, a 
corticosteroid, is widely used in ophthalmology due to its 
potent anti-in�ammatory properties. It is commonly 
administered through various routes, including intravitreal 
injections, for conditions like diabetic macular edema, 
u v e i t i s ,  a n d  r e t i n a l  v e i n  o c c l u s i o n .  H o w e v e r, 
corticosteroids are known to elevate IOP, posing a risk for 
steroid-induced glaucoma. Recent advancements in drug 
delivery have introduced the suprachoroidal route as a 
minimally invasive alternative for targeted drug 
administration. This route enables precise delivery to the 
posterior segment of the eye while minimizing systemic 
absorption and anterior segment exposure. Despite the 
theoretical advantages, there is limited empirical evidence 
regarding the safety pro�le of triamcinolone acetate when 
administered via the suprachoroidal route, particularly its 
effect on IOP.
This study aims to evaluate change in intraocular pressure 
after supra-choroidal triamcinolone acetonide use.

M E T H O D S

A prospective interventional study was done at the Vitreo-
retina Department of Al Ibrahim Eye Hospital Karachi, ISRA 
Postgraduate Institute of Ophthalmology for a period of six 
months (IRB Approval Number ATMC/IERC/13th/01-
2023)/10) from July to December 2023 using non-
probability consecutive sampling. Calculation of sample 
size was done using Open Epi online sample size calculator 
keeping mean intraocular pressure at baseline 14 ± 5 
mmHg, 95 % con�dence interval and 80 % power [17]. Adult 

patients after getting informed written consent, attending 
the Vitreoretinal Out Patient Department (OPD) with 
resistant macular edema who had already undergone 3 
intra-vitreal anti-Vascular endothelial growth factor (VEGF) 
injections one month apart but with no effect on macular 
edema and patients >18 years of age were included in the 
study. Patients having Intraocular pressure IOP of more 
than 20 mmHg, cataract, macular ischemia (documented 
on Fundus Fluorescein Angiography (FFA)), ocular 
hypertension and renal disease were excluded in addition 
to patients that lately had intra-vitreal triamcinolone or 
posterior sub-Tenon triamcinolone acetonide injection 
within 3 months were also excluded. Resistant macular 
edema was identi�ed as macular edema which was not 
successfully responding to loading dose of any of 3 anti-
VEGF injections administered at a month's time difference. 
No change in best corrected visual acuity with the Snellen 
chart and Central macular thickness measured with Optical 
Coherence Tomography (OCT) was regarded as no 
improvement. The included patients were administered 
suprachoroidal triamcinolone acetonide injection. Pre-
injection IOP was measured using an applanation 
tonometer. A 1cc insulin syringe was used along with a 30 
gauge (BD Insulin syringe with a BD ultra�ne Needle; 
Becton, Dickinson and Company, New Jersey, United 
States). The injection used was triamcinolone acetonide 
(TA) 40mg/ml (Kenakort A by GlaxoSmithKline Brentford, 
Middlesex, TW9 9GS, United Kingdom) which was injected 
via the 24-gauge intravenous catheter and 1 cc needle was 
then removed from cannula and cut so that only 1 mm 
insulin needle was out from cannula edge. After taking all 
aseptic measures, 0.1ml triamcinolone acetonide (TA) was 
injected at 3.5 mm from the limbus in the infra-temporal or 
supra-temporal quadrant. 4 mg of 0.1ml TA was infused into 
the supra-choroidal area after labelling via insertion into 
the sclera by perpendicularly placed needle and blade 
facing back at a distance of 3.5 mm from the limbus. The 
needle was gradually detached and a cotton tip applicator 
was applied to ensure nominal re�ux at the injection site. 
The surgery was followed by the instillation of moxi�oxacin 
eye drops into the cornea. 3 months' strict follow-up was 
done for all the patients and follow-ups were planned at 1, 4, 
8 and 12 weeks. Intraocular pressure was checked and 
marked at every follow-up on decided proforma. Data were 
analyzed using SPSS v 22.0. Discrete variables were 
presented as frequencies and percentages while 
continuous variables were presented as means and 
standard deviation. Intraocular pressure (IOP) readings at 1 
week, 4 weeks, 8 weeks and 12 weeks were recorded and 
compared with baseline values by applying One-way ANOVA 
keeping the p-value of <0.05 statistically signi�cant.
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Table 1: Mean± Standard Deviation of Intra-Ocular Pressure 
Before and Three Month After Injection (n=45)

Figure 1: Frequency of Side of Eye Injected Upon (n=45)

Further �nding shows intra-ocular pressure (IOP) 

measurement at different intervals: pre-injection, one 

week, one, two and at three months' post-injection. Mean 

IOP before injection was 12.07 ± 2.14 mmHg, ranging from 10 

to 18 mmHg. One week after the injection, the mean IOP 

increased to 13.71 ± 3.8 mmHg and a range of 10 to 30 mmHg. 

At one month, the mean IOP slightly decreased to 13.22 ± 

4.43 mmHg, a range of 10-36 mmHg. Two months' post-

injection, the mean IOP was 13.33 ± 4.5 mmHg, range of 10-

30 mmHg. Finally, at three months' post-injection, the 

mean IOP was 13.60 ± 5.2 mmHg and a range from 10 to 36 

mmHg (Table 1).

D I S C U S S I O N

The current research investigated the effects of supra-
choroidal triamcinolone injections on intraocular pressure 
(IOP) over three months. The main results were the post-
injection changes in intraocular pressure (IOP) measured at 
various time points. Results showed a signi�cant increase 
in IOP one week after injection, with subsequent 
stabilization over the next three months. Additionally, 
similar results were seen in other explorations as well [18-
20].The results of our study con�rmed previous 
conclusions on corticosteroids and intraocular pressure. 
One week following the injection, we noted that there was a 
signi�cant increase in the average IOP compared to levels 
before injection (mean 12.07 mmHg vs mean 13.71 mmHg), 
just as Yeh et al., had done in one of their studies. This �rst 
increment matches with the �ndings of Yeh et al., which 
implies an average increase of nearly about 3.4mm Hg at 
week one [21]. The possible reasons behind such an 
increase of IOP post-operatively could be attributed to 
increased resistance in the trabecular meshwork, 
transient in�ammatory reaction post-injection leading to 
localized swelling, direct mechanical effect of the injection 
itself and insensitivity to corticosteroid activity including 
genetic factors. For instance, Zhang et al., showed that 
intraocular pressure rose prominently one-month post-
injection but began to decrease thereafter. Our results 
re�ect this trend, with a mean IOP of 13.22 mm Hg at one 
month following injection, representing a slight decrease 
from its peak value at one week. This trend is consistent 
with those of Zhang et al., work where there are more 
substantial decreases after higher maximums [22]. 
Likewise, Abdelshafy et al., found that suprachoroidal 
triamcinolone injections caused signi�cant IOP rise. Their 
�ndings were not far off from our own, showing an increase 
in average IOP after a month by as much as 3.8mmHg while 
our increase was around 3.15mm Hg from the baseline 
before injection. This consistency underscores the 
reproducibility of our results, supporting the notion that 
suprachoroidal triamcinolone injections typically cause an 
initial IOP rise that stabilizes subsequently [23]. Another 
feature in our study is the difference in IOP changes 
between the two eyes. The 21 cases of the right eye showed 
signi�cant IOP increases at all follow-up points, with p-
values consistently below 0.001. Conversely, the left eye 
had a major increase only pre-injection (p=0.006) while 
other subsequent alterations were not as signi�cant (p-

A total of 45 injections were administered in this research. 

The majority 26 (57.8%) were female and 19 (42.2%) were 

male. The �nding demonstrates the frequency distribution 

of injections administered between the right and left eyes 

among the 45 subjects, 21 (46.67 %) to the right eye and 24 

(53.33 %) to the left eye (Figure 1).

R E S U L T S

18

19

20

21

22

23

24

Right Le�

 Eye Laterality 21 24

Fr
e

q
u

e
n

cy

Eye Laterality

Time of Checking

Pre-Injection

Intra-ocular Pressure (mmHg)

Mean ± SD Minimum Maximum

12.07 ± 2.14 10 18

One Week 13.71 ± 3.8 10 30

One Month 13.22 ± 4.43 10 36

Two Months 13.33 ± 4.5 10 30

Three Months 13.60 ± 5.2 10 36

The association between pre- and post-injection intra-

ocular pressures was assessed for both the right and left 

eyes, (Table 2).

Table 2: Association Between Pre and Post-Injection Follow-Ups 
(n=45)

Laterality of Eye n Mean ± SD p-value

Right

Pre-Injection

One Week

One Month

Two Months

<0.001

<0.001

<0.001

<0.001

12.38 ± 1.96

14 ± 4.35

13.52 ± 5.72

13.24 ± 4.75

21

Three Months <0.00113.43 ± 5.59

Left

Pre-Injection

One Week

One Month

Two Months

0.006

0.09

0.05

0.05

11.79 ± 2.28

13.46 ± 3.32

12.96 ± 2.97

13.42 ± 4.39

24

Three Months 13.75 ± 4.96 0.06
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C O N C L U S I O N S

It was concluded that intraocular pressure (IOP) spiked 
after supra-choroidal triamcinolone injections but 
stabilized after a while. These results are in line with other 
studies and add to the growing body of information about 
the effectiveness and safety of this therapy method. 
Further research is needed to deepen our understanding 
and improve treatment procedures so that patients can 
have the best possible results.
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