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Abstract 
 
 Background: Diabetic retinopathy (DR) is a leading cause of new cases of blindness, macular edema being most 
frequent cause of visual impairment in patients with non-proliferative diabetic retinopathy (NPDR). Photocoagulation was 
established treatment for macular edema but more recently intravitreal steroids have been used primarily and also in re-
fractory macular edema with promising results. Methods: A hospital based non randomised prospective case series of 60 
patients with diabetic macular edema assigned into group A treating with Grid laser alone and group B with grid laser and 
intravitreal triamcinolone acetonide. Results: Group- A:15patients (50%) have stable visual acuity (6/18 - 6/9) with persis-
tent macular edema in comparison with 33%in group B. 50% improved one line with regression of macular edema in com-
paring 67% in group B, clearly indicating superiority of combination therapy. Conclusion: Study shows better visual out-
come and improvement in ophthalmoscopic appearance after intravitreal triamcinolone injection followed by grid laser as 
compared to grid laser alone. 
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Introduction 

    Diabetic macular edema (DME) is manifest-
ed as retinal thickening primarily due to exudation 
from incompetent macular retinal capillaries. Early 
Treatment Diabetic Retinopathy Study (ETDRS) 
coined the term ‘clinically significant macular edema 
(CSME)’ as a level of disease at which it is appropriate 
to initiate laser treatment. The ETDRS conclusively 
demonstrated that focal grid laser photocoagulation 
was safe and effective in reducing vision loss due to 
diabetic macular edema. In recognition that eyes with 
severe edema at the centre of the macula may not re-
spond well to laser treatment and with availability of 
new pharmacologic agents administered by intravitre-
al injections, many clinicians are using drugs off the 
table to treat diabetic macular edema without the evi-
dence of large randomised trials. 
 
                   Intravitreal injection of triamcinolone ace-
tonide often has large beneficial  effect on retinal  

 

thickening in diabetic macular edema and thus has 
sparked considerable interest and clinical use. While 
short term effect of intravitreal triamcinolone ace-
tonide (IVTA) are encouraging a long term trial es-
sential to determine whether the known risk factors 
of intravitreal triamcinolone injection of steroids are 
outweighed by the ultimate clinical benefits. We 
therefore undertook this study to compare efficacy 
of combination of IVTA with macular grid photocoag-
ulation with that of  grid laser alone in diffuse macu-
lar edema in terms of visual outcome and ophthal-
moscopic appearance. 
 
Materials and Methods 
  
 The present study was conducted in patients 
attending to Retina Clinic, Department of Ophthal-
mology at Sri R L Jalappa Hospital and Research cen-
tre between December 2010 and July 2012.  
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            It was a hospital based non-randomized, 
prospective case series of 60 patients with diabetic 
macular edema. 60 patients fulfilling the criteria 
framed were included for study. Patients were allo-
cated to group A and group B. Each group included 
30 patients. Group A was given grid laser alone and 
Group=B was given combination of Intravitreal tri-
amcinolone acetonide and grid laser. Informed con-
sent was obtained from all patients. Major ocular 
surgery within past 6 months, Patients who have 
undergone panretinal photocoagulation within pre-
vious six months, signs of vitreomacular traction on 
biomicroscopy, significant media opacities, history of 
glaucoma or ocular hypertension were excluded 
from the present study. 
 
          Ocular parameters were assessed which in-
cludes anterior segment examination, best corrected 
visual acuity using snellens visual acuity chart, intra-
ocular pressure using applanation tonometer, slit 
lamp examination and retinal examination using di-
rect ophthalmoscopy, indirect ophthalmoscopy and 
slit lamp biomicroscopy with +90 D lens. Fundus 
fluorescein angiography was done in all patients be-
fore laser therapy. 
 
Group A– According to Early Treatment Diabetic 
Retinopathy Study guidelines photocoagulation was 
done to all patients. Photocoagulation in spots of 100 
to 200 µm diameter in macular area, at a distance of 
one to two spots from one to another, in concentric 
lines, with an exposure time of 0.2 – 0.5 seconds with 
sparing of central area. 
 
Group B – Intravitreal triamcinolone acetonide in-
jection was given to all patients 15 days prior to la-
ser therapy. Triamcinolone acetonide (4 mg) with 
minimal balanced salt solution is injected by tuber-
culin syringe 3.0 to 3.5 mm posteriorly from the cor-
neal limbus at 5 O’ clock using a 26 gauge needle into 
the vitreous body under topical anaesthesia. 
 
 Macular grid photocoagulation was done 15 
days after IVTA administration. All patients were 
examined 1day after the injection with regard to in-
traocular pressure and other injection-related com-
plications. All treatments were performed under top-
ical anaesthesia with a Mainster contact lens. Laser 
spots were applied to the retina with argon green 
wavelength, duration of 100 - 200 milliseconds, a 
diameter of 100-200 µm, and the power increased 
from 100 mW to produce a mild grey burn. About 50 
laser spots were applied to the parafoveal region up 
to the edge of the foveal avascular zone. Direct pho-
tocoagulation was applied only to areas in which fo-
cally leaking microaneurysms were observed.  
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acuity and ophthalmoscopic appearance at 1 month, 3 
months, and 6 months after IVTA administration. To 
assess the incidence of complication, biomicroscopic 
examinations and intraocular pressure monitoring 
were also performed on each follow-up visit Data was 
analyzed by using descriptive and inferential statis-
tics. Chi-square/ Fisher Exact test was  used to find 
the significance of study parameters on categorical 
scale between two groups.  The corrected visual acui-
ties were transformed to a logarithmic scale (log 
MAR) for statistical analysis. 
 

Results 

The patients in both groups are comparable in terms 
of age (p = 0.665) and gender (p= 1.000). Percentage 
change of vision was concerned, it was 6.7% in group-
A compared to 30% in group-B. The macular edema 
regressed in group A by 50%, 50% and 43% at 1, 3 
and 6 months respectively  and it was stable in 50%, 
50% and 40% at 1,3 and 6 months. In comparison, 
group B shows regression of macular edema to 
66.7%, 66.7% and 63.3%  and stable in 33.3% and 
30% at 1,3 and 6 months respectively. The change in 
macular edema in two groups were not significant at 
1, 3 and 6 month interval [p =0.295, 0.295, 0.244] as 
shown in table 1. 

Table-1:Comparative evaluation of macular edema in two 
groups at different time points. 

Group A showed one line snellen improvement in 
30%, 40% and 16.7% at 1, 3 and 6 month interval. In 
comparison, group B showed 30%, 23.3% and 33.3% 
two line improvement at 1,3,6 month follow up  
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Macular 

edema 
Initial 1 month 

3 

months 

6 

months 

% 

change 

Group A           

Regressed - 
15

(50.0%) 

15

(50.0%) 

13

(43.3%) 
- 

Stable - 
15

(50.0%) 

15

(50.0%) 

12

(40.0%) 
- 

Increased - - - 
5

(16.7%) 
- 

Edema 
30

(100%) 
- - - 100.0% 

Group B           

Regressed - 
20

(66.7%) 

20

(66.7%) 

19

(63.3%) 
- 

Stable - 
10

(33.3%) 

10

(33.3%) 
9(30%) - 

Increased - - - 2(6.7%) - 

Edema 
30

(100%) 
- - - 100.0% 

P value 1.000 0.295 0.295 0.244 - 



respectively which was clinically significant [p = 
<0.001, <0.001, <0.001]as shown in table 2.  

Table-2: Representing the comparison of line of improvement 
among two groups 

 
Discussion 
 

 The Early Treatment of Diabetic Retinopathy 
Study showed that focal laser photocoagulation re-
duced moderate visual loss in eyes with clinically 
significant macular oedema.(1–3) However, eyes treat-
ed with conventional grid photocoagulation for dif-
fuse macular edema, developed progressively ex-
panding laser scars that resulted in decreased vision,
(5)    subretinal fibrosis(6) and visual field loss. 

            Intravitreal injection of triamcinolone ace-
tonide has been reported to improve Visual acuity 
(VA) and to reduce the macular thickness in eyes 
with diffuse diabetic macular oedema.(9-12)   However, 
the beneficial effect on vision and macular thickness 
does not persist long. The combination of laser pho-
tocoagulation with intravitreal triamcinolone ace-
tonide was associated with improved best corrected 
visual acuity and decreased central macular thick-
ness when compared with laser photocoagulation 
alone for the treatment of moderate proliferative 
diabetic retinopathy with clinically significant macu-
lar edema.(13) 

 

              Triamcinolone acetonide by virtue of its sta-
bilization of blood retinal barrier, anti-VEGF action 

effective in management of diffuse diabetic macular 
edema and other macular edema including those not 
benefiting from laser alone. Following IVTA, the up-
take of laser improves significantly and presence of 
steroid helps in formation of a mature laser scar.(7, 8)   

The effect of IVTA reaches its maximum at 3 to 4 
weeks and results in decreased foveal thickness, de-
crease sub foveal fluid and decrease in retinal opacity 
present due to diffuse diabetic macular edema.(4, 9) 

              
    In this study pre & post intervention macu-
lar edema and (best corrected visual acuity) BCVA 
was assessed and compared. In Group A, 40% of pa-
tients had snellens visual acuity at presentation be-
tween 6/24- 6/36, which was increased to 46.7% at 6 
months of follow up. In Group B, 23.3% of patients 
had snellens visual acuity at presentation between 
6/12- 6/18, which was increased to 53.3% at 6 
months of follow up.  At the end of 6 months results 
shows that treatment with grid laser group had sig-
nificant decrease in macular edema and stable or im-
provement in BCVA. At 6 month follow-up 20%  pa-
tients had one line improvement or more, 60 % of 
patients with no improvement and 20% patients had 
reduced visual acuity, At the end of 6 month 43.3% 
patients, had regression of macula edema, 40 % had 
stable macular edema and 16.7 % shown increase of 
macular edema.  
 
 At 6 months GROUP A follow up results 
showed gain in snellen’s VA from baseline (Log MAR 
VA at presentation 0.59±0.26 vs. Log MAR VA of 
0.55±0.29 at 6 months follow up), but as compared to 
3 months there is loss in snellen’s VA (Log MAR VA at 
3 months 0.49±0.26 vs. Log MAR VA of 0.55±0.29 at 6 
months follow up). At 6 months follow up result 
showed gain in visual acuity from baseline (Log MAR 
VA at presentation 0.76±0.31 vs. Log MAR VA of 
0.48±0.24 at 6 months follow up), but as compared to 
3 months, there is loss of snellens’s visual acuity (Log 
MAR VA at 3 months 0.44±0.19 vs. Log mar of 
0.48±0.24 at 6 months follow up).     
  
 This is comparable to the study conducted by 
Keshav et al showed that more than 50% had stabili-
zation of visual acuity and more than 25% had im-
provement in visual acuity after grid laser for linically 
significant macular edema(3). Dennis et al demonstrat-
ed that combined treatment of  IVTA plus grid laser 
did not yield better CFT reduction or BCVA improve-
ment at 6 months than  IVTA alone. Grid laser alone 
was significantly worse than the 2 other treatment 
modalities.(18)  

 Daniel et al demonstrated that treatment of 
clinically significant macular edema with focal laser 
photocoagulation provided a significant therapeutic  
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Line of Improvement 
Group A 

(n=30) 

Group B 

(n=30) 
P value 

At 1 month evaluation       

No improvement 21(70%) 12(40%) 

<0.001 
1 line improvement 9(30%) 2(6.7%) 

2 line improvement 0(0%) 9(30%) 

3 line improvement 0(0%) 7(23.3%) 

At 3 month evaluation       

No improvement 17(56.7%) 9(30%) 

<0.001 

1 line improvement 12(40%) 4(13.3%) 

2 line improvement 1(3.3%) 7(23.3%) 

3 line improvement 0(0%) 9(30%) 

4 line improvement 0(0%) 1(3.3%) 

At 6 month evaluation       

Worsen 6(20%) 3(10%) 

<0.001 

No improvement 18(60%) 9(30%) 

1 line improvement 5(16.7%) 1(3.3%) 

2 line improvement 1(3.3%) 10(33.3%) 

3 line improvement 0(0%) 4(13.3%) 

4 line improvement 0(0%) 3(10%) 
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benefit by dramatically reducing macular thickening 
and the risk of moderate vision loss by 50%, with 
most patients demonstrating an improvement in vis-
ual acuity by 1 to 2 lines.   

 
                 Study conducted by Kishiko Ohkoshi and 
Tatsuo Yamaguchi showed that, in patients with mod-
erate diabetic macular edema, subthreshold micro-
pulse diode laser photocoagulation controls macular 
edema and maintains visual acuity with minimal reti-
nal damage.(15)  Study conducted by David et al 
showed that observation at the 6-month visual out-
come after focal laser photocoagulation for clinically 
significant diabetic macular edema, different fellow-
ship trained surgeons and the choice of green or yel-
low wavelength had no effect on the treatment out-
come.(16) 
                
 Combination treatment with intravitreal tri-
amcinolone acetonide followed by macular grid laser 
is associated with a marked reduction in macular 
edema and improvement in BCVA. Post therapy 60% 
of patients had one line improvement or more, 30% 
had no improvement, and only 10% patients was 
found with reduced visual acuity. This difference was 
statistically significant (P<0.001**). This modality of 
combination treatment has been shown to reduce 
macular edema, which was assessed by ophthal-
moscpic fundus examination. At the end of 6 months, 
63% shown regression of macular edema, 30% had 
stable macular edema and 6.7% shown increase in 
macular edema. This is comparable to a similar study 
by Otacilio et al in which they reported that combina-
tion of laser photocoagulation with intravitreal tri-
amcinolone acetonide was associated with improved 
best corrected visual acuity and decreased central 
macular thickness when compared with laser photo-
coagulation alone for the treatment of moderate pro-
liferative diabetic retinopathy with clinically signifi-
cant macular edema.(12) 

 
            Study conducted by Martidis et al  with clini-
cally significant diabetic macular edema that failed to 
respond to at least two previous session of laser pho-
tocoagulation and observed a decrease in the central 
macular thickness by optical coherence tomography 
of 55%, 57.5% and 38%, at the 1, 3 and 6 months fol-
low-up intervals after a 0.1 ml (4mg) intravitreal tri-
amcinolone acetonide.18  Gillies et al demonstrated 
that treatment with IVTA plus laser resulted in a dou-
bling of improvement in vision by 10 letters or more 
compared with laser only over 2 years in eyes with 
DME, but is associated with cataract and raised intra-
ocular pressure.(19)  

                

 Study conducted by Kyung et al demonstrat-
ed that a combination of intravitreal triamcinolone 

  an effective treatment of macular edema and prolif-
erative diabetic retinopathy to prevent the panreti-
nal photocoagulation induced macular edema.(20) 
       
                 In our study, in Group at 1 month of follow 
up 30% shows improvement in one line. At 3 months 
of follow up 40 % shows one line improvement, 
3.3% shows two line improvements. At 6 months 
follow up 16.7% one line improvement, 3.3% two 
line improvement and 20% shows worsening of vis-
ual acuity (P<0.001**). Group B: At 1 month of follow 
up 6.7% shows one line improvement, 30% shows 
two line improvements and 23.3 shows three line 
improvement. At 3 months of follow up 13.3 % 
shows one line improvement, 23.3% shows two line 
improvements, 30% shows three line improvements 
and 3.3% shows four line improvements. At 6 
months of follow up 3.3 % shows one line improve-
ment, 33.3% shows two line improvements, 13.3% 
shows three line improvement, 10% shows four line 
improvement and10% shows worsening of visual 
acuity (P<0.001**). 
 
 30% patients of Group A showed gain in one 
line, whereas in Group B, 60% patients showed gain 
in one line or more snellen’s visual acuity at one 
month follow up and maintained it throughout the 
follow up period with worsening of visual acuity in 
20% and 10% in Group A and Group B patients re-
spectively at 6 months of follow up period. 
  
 In our study results showed that gain in vis-
ual acuity at 1, 3 and 6 months follow up period of 
Group B was better than Group A. This better gain in 
visual acuity was due to additive effect of triamcino-
lone acetonide. Loss of gain in visual acuity was less 
in Group B than Group A. None of our patients had 
post injection infectious endophthalmitis, sterile en-
dophthalmitis, rhegmatogenous retinal detachment 
or vitreous hemorrhage. None of the patients 
showed a significant progression of cataract requir-
ing surgical intervention. This may be because of 
short follow up period of 6 months.  

  
Conclusion   

 The present study concludes that the im-
provement in opthalmoscopic appearance after in-
travitreal    triamcinolone  injection gives a scope for 
better visual outcome followed by grid laser as com-
pared to grid laser alone. 
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