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One of the most frequent cause of central vision deterioration in people with retinopathy due to
diabetes is diabetic macular edema. Suprachoroidal injections offer a novel way of delivery for
the administration of corticosteroids that may have various benefits. Objective: To observe
outcome of triamcinolone acetonide given by suprachoroidal route for the treatment of
resistant diabetic macular edema. Methods: A descriptive case series study which was carried
out at Department of Ophthalmology, Layton Rahmatullah Benevolant Trust Hospital Multan
Road Lahore from July 14, 2021 till Jan 14, 2022. A total of 60 cases meeting selection criteria
was taken after taking approval from hospital ethical committee. All injections were given by a
single surgeon to avoid any related bias. 30-gauge 1Icc insulin syringe was used in all cases.
Results: The study included patients aged between 30 and 70 years, and the average age was
52.73 +10.99 years. There were 39(65%) male with 21(35%) female cases. The average central
subfield thickness before and after one month was 593.62 +116.87 umand 303.55 + 31.29 um with
statistically significantly less mean central subfield thickness after 1 month, p-value less than
0.001. The mean visual acuity after correction before and after one month was 0.81+ 0.16 and
0.45 = 0.03 respectively, with statistically significantly less mean optimally corrected visual
acuity after 1 month, p-value less than 0.001. Conclusions: It was found that suprachoroidal
triamcinolone acetonide is useful in managing the central subfield and optimally corrected
visualacuityinresistant diabetic macularedema.

INTRODUCTION

[4]. and the most prevalent reason of central vision

In recent decades, there has been a gradual rise in the
prevalence of diabetes, which is expected to reach 430
million by 2030 [1]. Almost all the countries in the world
have shownsuchlargeincrease in DM prevalence. Diabetes
causes numerous macrovascular and microvascular
complications, which include diabetic retinopathy (DR)[2].
Macular edema is a major consequence of numerous
inflammatory and vascular retinal disorders[3]. The risk of
developing macular edema in diabetic patientsis very high

deterioration in diabetic retinopathy patients is Diabetes-
related macular edema[5, 6]. “Resistant diabetic macular
edema is defined as if patient has at least three-monthly
treatment of anti-vascular endothelial growth factor
injections one month apart and still have central foveal
thickness = 300 um on spectral-domain optical coherence
tomography” [7]. VEGF and a number of inflammatory
mediators are increased in diabetic macular edema-
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affected eyes[8]. This is one of the major reasons that an
effective approach is essential in management of diabetic
macular edematoavoidirreversible harmto visual function
[9]. Inhibitors of vascular endothelial growth factor and
corticosteroids have all proved effective in treating
diabetic macular edoema[8]. Dexamethasone intravitreal
implant, triamcinolone acetonide, and fluocinolone
acetonideintravitrealimplantare the three corticosteroids
that are currently on the market; nevertheless, the
effectiveness of each treatment option varies
considerably [8]. Administration of corticosteroids
through suprachoroidal injection has provided a new route
of delivery which has proved quite advantageous[10]. As a
result, there has been an increase in interest in exploring
suprachoroidal space fordrugadministration. Thishasalso
been done in order to reduce the adverse effects of
intravitreal steroids, despite all this, investigators have
weighed the risk-benefit ratio of using the suprachoroidal
delivery method for steroids to the posterior portion [5].
Furthermore, due to the reported adverse-effects of
corticosteroids such as cataract progression and
glaucoma they are still regarded as the second-line of
treatment, especially in diabetic macular edema cases
refractory to anti-VEGF agents [11]. If a patient with
diabetic macular edema does not respond well to repeated
injections of intravitreal bevacizumab, the doctor can try
alternative anti-VEGFs, corticosteroids, oramacular laser.
However, other reasons of macular edema like those of
vitreomacular traction may be evaluated via optical
coherence tomography, this may suggest surgical
treatment. Focal areas of leakage from microaneurysms
can be adjunctively identified via fluorescein angiogram,
which might be responsive to laser treatment. To date, only
a few smaller published uncontrolled studies can provide
some insight to compare treatment regimens for
refractory diabetic macular edema and no large
randomized prospective clinical trials have been done so
far[12]. In individuals with residual macular edema, (CSFT
>300um) shifting from bevacizumab to three monthly
injections of 0.5 mg ranibizumab has been shown to be
beneficial in a 12-month prospective non-randomized trial
of 43 patients) [13]. An additional investigation revealed
similar outcomes [5]. In order to treat refractory DME,
Shoeibi et al., evaluated the effects of combining 2 mg of
triamcinolone acetonide with intravitreal bevacizumab.
Addingtriamcinolone acetonide had no additional benefits,
he concluded, despite the fact that intravitreal
bevacizumab injections are effective for treating
refractory DME[14]. Therefore, the goal of this study was to
evaluate how well resistant macular edema in the local
population is treated by triamcinolone acetonide given by
suprachoroidalroute.
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METHODS

A descriptive case series study was done at Department of
Ophthalmology, Layton Rahmatulla Benevolant Trust
Hospital Multan road Lahore after approval from hospital
ethical committee. The study duration was 6 months from
July 14, 2021 till Jan 14, 2022. We used non-probability
consecutive sampling. A total of 60 cases are estimated
using mean postinjection optimally corrected visual acuity
at one month as 0.47 + 0.3" at 95% confidence level and as
absolute precision (d) = 0. Inclusion criteria was patients
having age 18-70 years, either gender reported as having
resistant diabetic macular edema. Exclusion criteria was
patients with macular ischemia, diagnosis of retinal
vasculopathies besides diabetic retinopathy, glaucoma or
ocular hypertension, vitreomacular traction, history of
vitreoretinal surgery, intraocular surgery within the last 6
months, focal laser or pan-retinal treatments within the
last 3months. Atotal of 60 cases meeting selection criteria
was collected form department of Ophthalmology, LRBT
Multan road Lahore after taking an informed consent from
patients. Their demographic details such as name, age,
gender and contact details were taken. All injections were
given by a single surgeon to avoid any related bias. 30-
gauge lcc insulin syringe was used in all cases. Additional
commodities included injectable triamcinolone acetonide
(TA) 40mg/ml and 24gauge intravenous branula. Before
administering Supra-Choroidal Triamcinolone Acetonide,
all patients were dilated, and an indirect ophthalmoscope
was used for fundus examination. Only 1000 um of the
insulin syringe remained visible at the branula's edge after
the needle was removed from it and the branula was cut.
The syringe was filled up to 0.1ml point with Triamcinolone
Acetonide. The eye was rinsed using a solution consisting
of 10% povidoneiodine. 5% of the solution was then applied
tothefornicesandleft there for 30 seconds. Anintraocular
procedure-like drape was used to cover the eye. A point
was marked in the supratemporal quadrant at 3.5mm from
the limbus. After labelling, 0.1 ml of a 4 mg triamcinolone
acetonide solution was instilled into the suprachoroidal
region at a distance of 3.5 mm from the limbus in the
aforementioned quadrant. The needle was placed at 90
degreetothescleraand withthe bevel pointing backwards.
To ensure minimal reflux, the needle was slowly removed,
and the injection site was covered with an applicator with a
cotton tip. The central artery of retina was immediately
examined using indirect ophthalmoscopy, and any drug
spillage in the vitreous cavity were noted. A 15-degree
phacoemulsification incision knife was used to perform an
anterior chamber paracentesis if the central artery of
retinal was found to be occluded. One drop of a commonly
used antibiotic was administered into the eye after the
surgery. Premeasurement and Outcome i.e. central
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subfield thickness on OCT and BCVA on ETDRS chart was
measured at one-month post injection as per operational
definition. All data were collected by myself on attached
Proforma. For data entry and analysis, SPSS version 25.0
was used. Mean + S.D was calculated for age, duration of
disease, before and after central subfield thickness and
best corrected visual acuity. Frequency and % was
calculated for cateqorical data like gender. Data were
stratified for gender, age, duration of disease and HbA1C
(controlled <7 and uncontrolled diabetes > mellitus). The
post-stratified paired sample t-test was used, with p-
valuesof 0.05or below considered notable.
RESULTS

The average age of patients was 52.73 + 10.99 years with
minimum and maximum 30 and 70 years. There were
24(40%) cases who were 30-50 years old and 36(60%) case
were 51-70 years old. There were 39(65%) males and
21(35%) females. The mean duration of 5.12 + 1.40 years,
with minim 4 and 10 years. There were 46(76.7%) case who
had duration of disease since <5yearsand 14(23.3%) cases
had duration since > 5 years. A total of 38(63.3%) patients
had controlled and 22(36.7%) patients had uncontrolled
diabetes. The mean central subfield thickness before and
after one month was 593.62 +116.87 um and 303.55 + 31.29
um with statistically significantly less mean central
subfield thicknessafter Tmonth, p-value<0.001.(Table1).
Table1: Central subfield thickness(pre and after Tmonth)

Central subfield thickness
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Table 3: Comparison of Central subfield thickness(pre and after 1
month) and Best corrected visual acuity (pre and after 1 month)
withrespecttoagegroups(years)

Age groups Central subfield

(years) thickness Mean + SD t-test p-value
30-50 Pre 599.42 +131.38 10768 | <0.001*
1month 308.54 +32.39 ’ ’
5170 Pre 589.75 +107.91 15753 | <0.0071*
1month 300.22 + 30.54 ’ ’
30-50 Pre 079+0.18 9.471 | <0.001*
1month 0.46+0.03 ' ’
Pre 0.82+0.16 ”
51-70 Tmonth 0455003 13.211 | <0.001

**Highly Significant

Table &4: Comparison of Central subfield thickness(pre and after 1
month) and Best corrected visual acuity (pre and after 1 month)
withrespecttogender

Central subfield

Gender thickness Mean + SD t-test p-value

Male Pre 585.13 +105.38 w6717 | <0.00m
At 1month 304.38 £29.70 ’ ’

Fomale Pre 609.38 +137.10 90.951 | <0.001%
At Tmonth 302.00 + 34.77 ’ ’

Male Pre 0.80+0.16 12.605 | <0.001%*
At 1month 0.45+0.03 : ’

Female Pre 062016 10.075 | <0.0071**
At 1month 0.45+0.03 : ’

**Highly Significant

Table 5: Comparison of Central subfield thickness(pre and after 1
month) and Best corrected visual acuity (pre and after 1 month)
withrespecttoduration(years)

Pre At 1month
Mean +SD 593.62 +116.87 303.55 + 31.29
Range 392.00 99.00
Minimum 407.00 251.00
Maximum 799.00 350.00

t-test=18.962, p-value <0.001

The average optimally corrected visual acuity before and
afteronemonthwas0.81+0.16 and 0.45+0.03 respectively,
with statistically significantly less mean best corrected
visual acuity after 1 month, p-value less than 0.001(Table -
2).

Table 2: Best corrected visual acuity(pre and after Tmonth)

Best corrected visual acuity

Duration  Central subfield =
(years) thickness L [ e
<equal Pre 599.63 + 116.06

17.152 | <0.001**
Syears At Tmonth 301.17 £ 31.27 <
] Pre 575,86+ 121.74 | | o
oyears At Tmonth 311,36  31.21 : =

Duration  Best corrected =
(years) visual acuity AL e
<equal Pre 0.81+0.15

14.794 | <0.001%*

5 years At1month 0.45+0.03 )

i Pre 081018 [ | o
oyears At Tmonth 0.45+0.03 : =

Pre At 1month

Mean + SD 0.81+0.16 0.45+0.03
Range 0.51 0.10
Minimum 0.58 0.40
Maximum 1.09 0.50

t-test=16.22, p-value <0.001

**Highly Significant

Table 6: Comparison of Central subfield thickness(pre and after 1
month) and Best corrected visual acuity (pre and after 1 month)
withrespecttoHbATc

Central subfield

When data were clustered for age, gender, duration and
HbATc, mean central subfield thickness and optimally
corrected visual acuity after one month was statistically

reducedineachstratum, p-value<0.001(Table 3to 6).
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HbAlc thickness Mean +SD t-test p-value
Controlled Pre 098,84+ 115.84 15.153 | <0.001%*
At 1month 305.84 + 33.35 ‘ ’
Uncontrolled Pre 08459+ 120.82 11.150 | <0.001**
At 1month 299.59 + 27.66 ' ’
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HbAlc B:;LZ?::;:;" Mean  SD t-test p-value

Controlled Pre 0802018 11.596 | <0.001*
At Tmonth 0.45+0.03 ’ ’

Uncontrolled Pre 0852015 12.027 | <0.0071**
At 1month 0.45+0.03 ) )

**Highly Significant

DISCUSSION

Several researches have looked into various techniques to
treating diabetic macular edema (DME), a disorder that
affectstheretinaindiabetics. Ahmadiehetal., investigated
the long-term outcomes of intravitreal bevacizumab, with
or without triamcinolone, for refractory DME [14]. Al
Rashaedand Arevalo explored the potential of combination
therapy for DME, taking into account the utilization of
multiple therapeutic modalities to successfully address
the condition[15]. Patel et al., investigated suprachoroidal
drug administration using hollow microneedles, proposing
a novel method for delivering drugs to the back of the eye
[16]. We investigated diabetic macular edema(DME)as one
of the primary reasons contributing to patients'
deteriorating vision who have diabetes mellitus (DM).
Diabetic macular edema (DME) is commonly associated
with visualimpairmentin personswith diabetic retinopathy
(DR). Laser photocoagulationis one way for treating people
with DME. It can retain or increase visual acuity but can
potentially reduce contrast sensitivity, color vision, and
range of vision. The suprachoroidal region has attracted
interest as a possible route for ocular medication
administration. Emami-Naeini and Yiu examined different
medical and surgical applications for the suprachoroidal
area, emphasizing its potential for drug delivery to the
posterior portion of the eye [17]. Specific investigations
looked into the efficacy of suprachoroidal medication
administration in the treatment of DME. Jahangir et al.,
investigated the effect of suprachoroidal triamcinolone
injection on refractory DME, whereas Yousef et al.,
investigated the use of triamcinolone acetonide injection
in cases of DME [18, 19]. Rai et al., went on to highlight the
suprachoroidal channel as a new medication delivery route
tothe back of the eye, highlighting its potential benefits for
treating disorders such as DME [20]. The intravitreal
injection of steroids has been demonstrated to reduce
macular edema caused by various eye disorders. Lastly,
Seiler et al., conducted an ex-vivo study to investigate the
effect and distribution of contrast medium after injection
intothe anterior suprachoroidal space. Thiswork shed light
on the anatomical characteristics of this drug delivery
method [21]. In summary, several studies have been
conducted to investigate the possibility of intravitreal and
suprachoroidal medication administration for the
treatment of DME. While some research looked at the long-
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term effects of certain treatments, others focused on the
suprachoroidal space's potential as a unique drug delivery
channel. The findings emphasize the importance of more
research to completely comprehend the efficacy and
safety of these therapy approaches for diabetic macular
edema. Diabetic macular edema (DME) is one of the major
causes of failing eyesight in people with diabetes mellitus
(DM). Diabetic macular edema (DME) is commonly
associated with visual impairment in persons with diabetic
retinopathy (DR). Laser photocoagulation is one way for
treating people with DME. It can retain or increase visual
acuity but can potentially reduce contrast sensitivity, color
vision, and range of vision. Steroid injections intravitreally
have been shown to alleviate macular edema caused by a
variety of eye conditions.

CONCLUSIONS

It is concluded that suprachoroidal triamcinolone
acetonide in resistant diabetic macular edema is useful to
manage the central subfield and best corrected visual
acuity. Hence it can be used to improve patient's visual
conditionsandtoimprove their quality of life.

Authors Contribution
Conceptualization: MHJ, AA

Methodology: AK

Formal Analysis: BA, MBA

Writing-review and editing: MHJ, AA, AK, BA, MBA, FS

Allauthorshave readandagreedto the published version of
the manuscript.

Conflicts of Interest
Theauthorsdeclareno conflict of interest.

Source of Funding

The authorsreceived no financial support for the research,
authorshipand/orpublication of thisarticle.

REFRENCES

[1] Sorour OA, Levine ES, Baumal CR, Elnahry AG, Braun
P, Girgis J, et al. Persistent diabetic macular edema:
Definition, incidence, biomarkers and treatment
methods. Survey of Ophthalmology. 2022 Nov; 68
(2):147-74.doi: 10.1016/j.survophthal.2022.11.008.

[2] HardingJL, Pavkov ME, Magliano DJ, Shaw JE, Gregg
EW. Globaltrendsindiabetescomplications: areview
of current evidence. Diabetologia. 2019 Jan; 62: 3-16.
doi:10.1007/s00125-018-4711-2.

[3] SacconiR, Giuffré C, Corbelli E, Borrelli E, Querques
G, Bandello F. Emerging therapies in the
management of macular edema: a review.
F1000Research. 2019 Aug; 8: 1000-1413. doi: 10.126
88/f1000research.19198.1.

[4] Sarao V, Veritti D, Maurutto E, Rassu N, Borrelli E,

PJHS VOL. 4 Issue. 7 July 2023 Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 77




JamilMH et al.,

(5]

(6]

(7]

(8]

(9]

(10]

(1]

(12]

[13]

[14]

PJHS VOL. 4 Issue. 7 July 2023

Resistant Diabetic Macular Edema

Loewenstein A, et al. Pharmacotherapeutic
management of macular edema in diabetic subjects
undergoing cataract surgery. Expert Opinion on
Pharmacotherapy. 2018 Sep; 19(14): 1551-63. doi:
10.1080/14656566.2018.1516206.

Tayyab H, Ahmed CN, Sadig MA. Efficacy and safety of
suprachoroidal triamcinolone acetonide in cases of
resistant diabetic macular edema. Pakistan Journal
of Medical Sciences. 2020 Jan; 36(2): 42. doi: 10.126
69/pjms.36.2.1194.

Kim EJ, Lin WV, Rodriguez SM, Chen A, Loya A, Weng
CY. Treatment of diabetic macular edema. Current
Diabetes Reports. 2019 Sep; 19: 1-0. doi: 10.1007/
s11892-019-1188-4.

7. Nalcaci S, Akkin C, Afrashi F. Dexamethasone
implant in patients with diabetic macular edema
resistant to anti-VEGF therapy. Turkish Journal of
Ophthalmology. 2019 Apr; 49(2): 73. doi:
10.4274/tjo.galenos.2018.84665.

Chawan-Saad J, Wu M, Wu A, Wu L. Corticosteroids
for diabetic macular edema. Taiwan Journal of
Ophthalmology. 2019 Oct; 9(4): 233. doi: 10.4103/tjo.
tjo_68_19.

Sonoda S, Sakamoto T, Yamashita T, Otsuka H,
Shirasawa M, Kakiuchi N, et al. Effect of intravitreal
triamcinolone acetonide or bevacizumab on
choroidal thickness in eyes with diabetic macular
edema. Investigative Ophthalmology & Visual
Science. 2014 Jun; 55(6): 3979-85. doi: 10.1167/
iovs.14-14188.

Campochiaro PA, Wykoff CC, Brown DM, Boyer DS,
Barakat M, Taraborelli D, et al. Suprachoroidal
triamcinolone acetonide for retinal vein occlusion:
results of the tanzanite study. Ophthalmology Retina.
2018 Apr; 2(4): 320-8.doi: 10.1016/j.0ret.2017.07.013.
Grover DA, Li T, Chong CC. Intravitreal steroids for
macular edema in diabetes. Cochrane Database of
Systematic Reviews. 2008 Jan; (1): 1-29. doi:
10.1002/14651858.CD005656.pub?2.

Hussain RM and Ciulla TA. Treatment strategies for
refractory diabetic macular edema: switching anti-
VEGF treatments, adopting corticosteroid-based
treatments, and combination therapy. Expert
Opinion on Biological Therapy. 2016 Mar; 16(3): 365-
74.d0i:10.1517/14712598.2016.1131265.

Dhoot DS, Pieramici DJ, Nasir M, Castellarin AA,
Couvillion S, See RF, et al. Residual edema evaluation
with ranibizumab 0.5 mg and 2.0 mg formulations for
diabetic macular edema(REEF study). Eye. 2015 Apr;
29(4): 534-41.doi: 10.1038/eye.2014.338.

Ahmadieh H, Ramezani A, Shoeibi N, Bijanzadeh B,
Tabatabaei A, Azarmina M, et al. Intravitreal

(18]

DOI: https://doi.org/10.54393/pjhs.v4i07.932

bevacizumab with or without triamcinolone for
refractory diabetic macular edema; a placebo-
controlled, randomized clinical trial. Graefe's Archive
for Clinical and Experimental Ophthalmology. 2008
Apr; 246: 483-9.doi: 10.1007/s00417-007-0688-0.

Al Rashaed S and Arevalo JF. Combined therapy for
diabetic macular edema. Middle East African Journal
of Ophthalmology. 2013 Oct; 20(4): 315. doi: 10.4103/
0974-9233.120014.

Patel SR, Lin AS, Edelhauser HF, Prausnitz MR.
Suprachoroidal drug delivery to the back of the eye
using hollow microneedles. Pharmaceutical
Research. 2011 Jan; 28: 166-76. doi: 10.1007/s11095-
010-0271-y.

Emami-Naeini P and Yiu G. Medical and surgical
applications for the suprachoroidal space.
International Ophthalmology Clinics. 2019 Jan; 59(1):
195.doi: 10.1097/110.0000000000000251.

Jahangir T, Riaz S, Amjad A. Evaluation of the Effect
of Suprachoroidal Triamcinolone Injection on
Refractory Diabetic Macular Edema. Pakistan
Journal of Ophthalmology. 2021 May; 37(3): 262-8.
doi:10.36351/pjo.v37i3.1171.

Yousef MS, Abd Elhafez YA, Farag MH. Assessment of
suprachoroidal injection of triamcinolone acetonide
in cases of diabetic macular edema. International
Journal of Medical Arts. 2021 Apr; 3(2): 1384-9. doi:
10.21608/ijma.2021.55079.1230.

Rai UD, Young SA, Thrimawithana TR, Abdelkader H,
Alani AW, Pierscionek B, et al. The suprachoroidal
pathway: a new drug delivery route to the back of the
eye. Drug Discovery Today. 2015 Apr; 20(4): 491-5. doi:
10.1016/j.drudis.2014.10.010.

Seiler GS, Salmon JH, Mantuo R, Feingold S, Dayton
PA, Gilger BC. Effect and distribution of contrast
medium after injection into the anterior supra-
choroidal space in ex vivo eyes. Investigative
Ophthalmology & Visual Science. 2011 Jul; 52(8):
5730-6.doi: 10.1167/iovs.11-7525.

Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License. 78




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

