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Introduction

Macular edema occurs secondary to various disorders like retinal 
vein occlusions, diabetes, post cataract surgery, uveitis and neuro-
retinitis which lead to gross diminution of  vision. Various treat-
ment modalities have been tried to address the decreased vision 
due to macular edema. The results have varying success rates.

About 5–15% of  eyes with BRVO develop macular edema over 
1 year and the majority of  patients with CRVO have signs of  
macular edema at presentation [1]. About 7 % of  people with dia-
betes may have DME [2]. Pseudophakic cystoid macular edema 
has been reported to be between 1% and 30% [3]. In post fever 

neuroretinitis, immunological reactions cause an increased vascu-
lar permeability of  the retinal vasculature leading to retinal edema 
[4].

Resolution of  macular edema can be long delayed. Cases that re-
solve spontaneously over a long interval will have neuroretinal 
or pigment epithelial scarring and atrophy. Hence, treatment of  
macular edema is essential to improve the vision [1].

Various treatment modalities for macular edema are focal/grid 
laser photocoagulation, Anti VEGF therapy (Pegaptinib sodium, 
Ranibizumab, Bevacizumab) and corticosteroids (either as intra-
vitreal injection, intravitreal implants or subtenon injection).
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Abstract

Importance: Cost effective way to resolve macular edema in few of  the retinal conditions.
Background: To evaluate the effect on vision with Posterior Subtenon Triamcinolone acetonide injection for macular edema 
in various retinal conditions.
Design: Prospective type of  interventional study.
Participants: 60 eyes of  54 patients with macular edema secondary to various retinal conditions. Of  60 eyes,12 BRVO, 23 
CSME, 10 CRVO, 3 vitritis, 12 neuroretinitis. 
Methods: Pre and post injection (of  Posterior subtenon Triamcinolone), BCVA and IOP were evaluated at 1st week, 1 and 
3 months. 
Results: The mean age- 57.87 yrs, 40 % were male and 60% were females. Pre injection Visual Acuity of  <6/60 in 24, 6/60 – 
6/24 in 21 and 6/18 - 6/6 in 15 patients. At least 2 line improvement in BCVA was noted in 28 eyes(46%) at the end of  study 
in which 11(39%) BRVO, 3(10%) CRVO, 8(33%)CSME, 4(14%) neuroretinitis and 2(7%)vitritis. 3 patients developed IOP of  
>21mmHg controlled medically. No other complications were observed.
Conclusions: Posterior Subtenon Triamcinolone acetonide is a cost effective modality of  treatment for macular edema as-
sociated with retinal conditions with minimal complications.

Keywords: Posterior Subtenon Triamcinolone Acetonide; Macular Edema; Vein Occlusions; Diabetic Macular Edema: 
Vitritis; Neuroretintis.
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Triamcinolone acetonide is a glucocorticoid which is used as peri-
ocular injection in various ocular conditions like resistant anterior 
uveitis, intermediate uveitis, posterior uveitis, age related macu-
lar degeneration, macular edema due to vein occlusions (CRVO, 
BRVO), macular edema secondary to diabetes, post cataract sur-
gery [5, 6]. Triamcinolone-acetonide in addition to its anti-inflam-
matory effects, causes down-regulation of  vascular endothelial 
growth factor (VEGF) [7]. In retinal disorders, it is used as a de-
pot injection either through subtenon or intravitreally. Subtenon 
injections are less invasive and has less complications when com-
pared to intravitreal injections [8]. The various complications of  
intravitreal injection which can be bypassed by using subtenon 
injections are vitreous haemorrhage, retinal detachment, vitreous 
detachment, endophthalmitis, high intraocular pressure. Subtenon 
corticosteroid is also cost effective compared to other modalities.
In this study, we evaluate the efficacy of  posterior subtenon injec-
tion of  Triamcinolone acetonide injection in resolving macular 
edema in retinal vein occlusions, diabetic maculopathy, post uvei-
tis and neuroretinitis.

Materials and Methods

A prospective interventional study was conducted in 60 eyes of  
54 patients attending outpatient Department of  Ophthalmology 
at HIMS teaching Hospital ,Hassan , Karnataka in the study pe-
riod of  December 2017 to September 2018. 

Informed consent was taken from all patients included in the 
study.

The patients are included in the study by applying the following 
Inclusion and Exclusion criteria.

Inclusion criteria 

Patient with macular edema secondary to vein occlusions, Dia-
betic maculopathy, uveitis, neuroretinitis.

Exclusion criteria

Following patients will be excluded from the study-

• Traumatic macular edema.
• Patients with decreased vision due to cataract, corneal pathol-
ogy, other retinal disorders.

• All patients with intraocular pressure more than 21 mmHg.
• Patients with prior laser,intra vitreal or subtenon injections

Methodology

Patients fulfilling the inclusion criteria were recruited into the 
study. Patients underwent BCVA, anterior segment evaluation, 
dilatation and fundoscopy was done with indirect ophthalmos-
copy with 20D lens. IOP measurement was done with Perkin’s to-
nometer. Posterior Subtenon Triamcinolone Acetonide injection 
is given under local anaesthesia in operation theatre.

Under topical anaesthesia, injection of  0.5 ml of  20 mg of  the 
drug using a sharp tipped 25-gauge needle that was inserted in 
the supratemporal quadrant of  the eye, bevel of  the needle facing 
towards the globe, and needle advanced to the hub to obtain ad-
equate placement of  the drug into the posterior sub tenon space. 
Following injection, topical antibiotic was instilled and eye was 
patched for 2 hours. Post procedure, patient was advised topical 
antibiotic (Moxifloxacin) and topical NSAIDS for two weeks and 
one month respectively.

Follow up

Patients were followed up at 1week, 1month, 3 months. During 
follow up BCVA,IOP and dilated fundus examination was done.

Results

The study was conducted on 60 eyes of  54 patients with macu-
lar edema secondary to various retinal conditions. Of  60 eyes,12 
BRVO, 23 CSME, 10 CRVO, 3 vitritis, 12 neuroretinitis. The mean 
age in BRVO group was 52 yrs, CRVO group was 63 years, DME 
group was 55 years, Uveitis group was 39 years and Neuroretinitis 
group was 35 years. All the groups showed female dominance.

Two line improvement in the Snellan’s visual acuity at the end of  
three months of  follow up was considered as significant improve-
ment.

The vision at pre- injection and post injection:- Pre- injection vi-
sion in BRVO group - 2 had 6/60 , 7 had in the range of  6/60 
– 6/24 , 3 had in the range of  6/18 - 6/6. Post injection, 1 had 
< 6/60, 2 had in the range of  6/60 - 6/24, 9 had in the range of  
6/18 – 6/6.

Figure 1. Mean Age in years in BRVO, CRVO, DME, Uveitis and Neuroretinitis groups.
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Figure 2. Gender distribution in BRVO, CRVO, DME, Uveitis and Neuroretinitis groups.

Figure 3. No. of  patients pre injection and post injection in BRVO group with their visual acuity represented in numbers as 
in table 1 , 11 out of  12 eyes show two line improvement.

Pre- injection vision in CRVO group –5 had 6/60 , 3 had in the range of  6/60 – 6/24 , 1 had in the range of  6/18 – 6/6. Post injec-
tion, 4 had < 6/60 , 3 had in the range of  6/60 – 6/24 , 2 had in the range of  6/18 – 6/6.

Table 1. Reference numbers with visual acuity in Snellan’s visual acuity.

8- 6/6-6/12
7-6/18
6-6/24
5-6/36
4-6/60
3-3/60
2-2/60

1-< 1 /60

Figure 4. No. of  patients pre injection and post injection in CRVO group with their visual acuity represented in numbers as 
in table 1 , 3 out of  10 eyes show two line improvement.

Pre- injection vision in DME group – 8 had < 6/60 , 13 had in the range of  6/60 – 6/24 , 3 had in the range of  6/18 – 6/6. Post 
injection, 4 had < 6/60 , 14 had in the range of  6/60 – 6/24 , 5 had in the range of  6/18 – 6/6
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Thus, two line improvement in Snellan’s visual acuity was seen in 
total of  28 eyes ( 46 %) of  60 eyes . Among them, 11 ( 39%) were 
BRVO , 3 ( 10%) were CRVO, 8 ( 33%) were DME , 2 ( 7%) were 
vitritis and 4 (14%) were neuroretinitis.

Raised IOP ( >21 mmHg) was noted in 4 eyes, one week after the 
injection which was controlled by the addition Timolol eye drops.

Discussion

Macular edema results from an increased vascular permeability 
mediated at least in part by upregulation of  VEGF. Triamcinolone 
acetonide along with its anti inflammatory effect has been shown 
to inhibit the expression of  VEGF and thus reduce macular 
edema in retinal vascular disease [8]. Early treatment of  macular 
edema may be better for visual improvement before longstanding 
macular edema results in irreversible photoreceptor damage [9].

In our study, 3 out of  10 patients in CRVO group showed two 
line improvement. Lin et al., in a prospective, non-comparative 

study treated 18 eyes of  18 patients of  severe CME with recent 
onset CRVO, with PSTT. They concluded that PSTT is effective 
in reversing CME and improving VA in recent-onset CRVO. They 
also recommended early treatment before long-standing macular 
edema results in irreversible photoreceptor damage [9].

In our study, 11(90%) out of  12 BRVO patients had a two line 
improvement post PSTT, similar results were seen in a study by 
Nil et al. who evaluated 24 eyes with macular edema secondary 
to RVO. All the eyes were treated with PSTT. 58.3% showed in-
creased BCVA with no major complications. They concluded that 
PSTT was an effective therapeutic method to treat macular edema 
associated with RVO [10].

In our study, two out of  three patients with vitritis showed two 
line improvement.In a study by Lanco Daflon et al ,nearly 80% of  
the treated eyes with vitritis showed an improvement of  at least 2 
Snellen lines, and 20% of  all eyes had an improvement of  more 
than 5 Snellen lines at long-term follow-up [11]. The same was 
also studied by Helm et al., [12]

Figure 5. No. of  patients pre injection and post injection in DME group with their visual acuity represented in numbers as 
in table 1 , 13 out of  23 eyes show two line improvement.

Pre- injection vision in neuroretinitis group – 2 had < 6/60 , 10 had in the range of  6/60 – 6/24. Post injection, 9 had in the range of  
6/60 – 6/24 , 3 had in the range of  6/18 – 6/6.

Figure 6. No. of  patients pre injection and post injection in neuroretinitis group with their visual acuity represented in 
numbers as in table 1 , 4 out of  12 eyes show two line improvement.

Pre – injection vision in vitritis group - 2 had 6/60,1 had 3/60. Post injection 2 had 6/24, 1 had 6/18
Figure 7. No. of  patients pre injection and post injection in vitritis group with their visual acuity represented in numbers as 

in table 1 , 2 out of  3 eyes show two line improvement.
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In our study, 8 (34%) out of  23 eyes with DME showed two line 
improvement. PSTT in DME eyes was studied by Ozdek et al to 
evaluate retro prospectively the clinical consequences of  posterior 
subtenon (PSTT) and intravitreal (IVT) triamcinolone acetonide 
injections in diabetic macular edema (DME). They concluded that 
both PSTT and IVT injections caused a significant increase in 
visual acuity [13].

In our study, 4(14%) out of  12 eyes with neuroretinitis showed 
two line improvement.The immunological nature of  post fever 
neuroretinitis and its favourable response to systemic steroids is 
reported by sreelatha viswanath et al., [14].

Rise in intraocular pressure following posterior subtenon injec-
tion and intra vitreal injection of  triamcinolone acetonide is a 
complication reported in various studies. However the incidence 
in IOP rise is less in PST than in intra vitreal injection [15]. We 
found no significant elevation in intraocular tension following the 
procedure similar to the results of  Bui Quocket et al., [16]

Conclusion

Posterior subtenon injection with triamcinolone acetonide can be 
considered as a cost effective and safe alternate choice for treat-
ing macular edema secondary to vein occlusions, diabetic macular 
edema, parsplanitis, neuroretinitis without any risk of  complica-
tions.

Ethical Considerations

Ethical clearance was obtained prior to the study from Institu-
tional Ethics Committee, HIMS, Hassan with reference no. IEC/
HIMS/014/30-05-2018. The study has been performed in ac-
cordance with the ethical standards laid down in an appropriate 
version of  the Declaration of  Helsinki.
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