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ABSTRACT 

BACKGROUND 

Diabetes is a metabolic disorder due to dysfunctional metabolism of glucose that arises out of the ineffective production or action 

of the glucose-regulating enzyme called insulin. Type I diabetes results due to ineffective production and type II results due to the 

in effective action of insulin. Diabetic retinopathy (DR) is a highly specific vascular complication of both type 1 and type 2 diabetes 

mellitus. Diabetic retinopathy predominantly is a microangiopathy in which small blood vessels are particularly vulnerable to 

damage from hyperglycaemia. 

The aim of this study was to evaluate macular thickness changes occurring following PRP among severe Diabetic Retinopathy 

patients. 

 

MATERIAL AND METHODS 

This prospective observational study was conducted in Sarojini Devi Eye Hospital over a period of 24 months from November 2015 

to October 2017. Patients with severe diabetic retinopathy – severe and very severe NPDR or PDR with or without macular 

oedema, who required PRP, were included in the study. OCT was done in all the patients included in the study before PRP. After 

completion of PRP, patients were followed up at 1 week, 1 month and 3 months and OCT was done at every visit. 

 

RESULTS 

Mean macular thickness at 1st week, 1st month and 3rd month were compared to mean macular thickness before PRP and their 

variation were analysed. Patients with Macular Oedema- There is sudden increase in macular thickness at 1st week following PRP 

and thereafter gradually decreased. Patients without Macular Oedema- There is sudden increase in macular thickness at 1st week 

following PRP and thereafter gradually decreased. Mean macular thickness at 3rd month were compared to mean macular thickness 

1st month after PRP and their changes were analysed. Macular thickness had further decreased at 3rd month when compared to that 

at 1st month and were highly significant. 

 

CONCLUSION 

PRP may cause transient changes in macular thickness in eyes with diabetic retinopathy associated with or without clinically 

significant macular oedema. The present study results suggest that macular oedema increased at 1 week in both the groups and 

decreased gradually at 1 month and 3 months. Greater rate of reduction of macular oedema was better appreciated in patients with 

clinically significant macular oedema. 
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BACKGROUND 

Diabetes is a metabolic disorder due to dysfunctional 

metabolism of glucose that arises out of the ineffective 

production or action of the glucose-regulating enzyme called 

insulin. Type I diabetes results due to ineffective production 

and type II results due to the in effective action of insulin. 

Diabetic retinopathy (DR) is a highly specific vascular 

complication of both type 1 and type 2 diabetes mellitus. 

Diabetic retinopathy predominantly is a microangiopathy in 

which small blood vessels are particularly vulnerable to 

damage from hyperglycaemia. 
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Duration of diabetes is a significant risk factor for the 

development of retinopathy.(1) Diabetic retinopathy is the 

most common cause of blindness.  

Panretinal photocoagulation (PRP) appears to be 

beneficial for patients with Proliferative Diabetic Retinopathy 

(PDR), as shown by the Diabetic Retinopathy Study and the 

Early Treatment Diabetic Retinopathy Study (ETDRS).(2) 

ETDRS study showed an approximate 50% reduction in the 

rate of moderate vision loss at 3 years following laser 

photocoagulation compared to no treatment.(3) For these 

reasons, PRP is increasingly being performed in clinical 

practice. 

The Diabetic Retinopathy Study (DRS), the Early 

Treatment Diabetic Retinopathy Study (ETDRS) and the 

Diabetic Retinopathy Vitrectomy Study (DRVS) strongly 

supported the effective use of PRP in treating PDR and DME. 

Despite the PRP benefits, the therapy procedure has some 

harmful side effects and complications, among them the most 

significant is the creation and exacerbation of macular 

oedema.(4) Macular thickness may increase after PRP with 

either transient or sustained decrease of vision. PRP 
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increases leukocyte rolling and subsequent accumulation in 

both the photocoagulated and non-photocoagulated portions 

of the retina. These accumulated leukocytes are considered to 

augment vascular permeability in the untreated retina, and 

blood–retinal barrier breakdown which results in retinal 

oedema after photocoagulation.(5) 

Nonaka et al suggested that all these changes occurred 

during a comparatively early phase after scatter 

photocoagulation corresponding to the macular oedema 

formation in the early phase and subsequently slowly 

reducing.(6) In present study, the macular thickness was 

measured by Optical Coherence Tomography (OCT). The 

interval between each session also depends on the patient's 

systemic or diabetic condition. Macular thickness may 

increase after PRP which is either transient or sustained. 

The present study is undertaken to compare the changes 

in macular thickness before PRP to the macular thickness 

after PRP seen on follow up period of 1st week, 1st month and 

3rd month. 

 

Aim of the Study 

To evaluate macular thickness changes following PRP among 

severe Diabetic Retinopathy patients. 

 

MATERIALS AND METHODS 

This prospective observational study was conducted in 

Sarojini Devi Eye Hospital over a period of 24 months from 

November 2015 to October 2017. 

Study was conducted on 40 eyes with severe Diabetic 

Retinopathy undergoing PRP and evaluated for macular 

thickness changes occurring following PRP. 

The changes in macular thickness before PRP were 

compared with the macular thickness after PRP seen on 

follow up period of 1st week, 1st month and 3rd month using 

OCT. 

 

Inclusion Criteria  

 Both sexes above the age of 18 years with DM. 

 Patients with severe diabetic retinopathy – severe and 

very severe NPDR or PDR with or without macular 

oedema. 

 Patients willing for OCT and follow up. 

 

Statistical Analysis 

All the qualitative factors like Sex has been presented with 

the frequencies and percentages. All the quantitative 

parameters like Age, Duration of diabetics, and thickness of 

macula before PRP, and after PRP at different time points has 

been presented with means and standard deviation. 

To compare the mean difference of age, duration of diabetics, 

and thickness of macula at different time points between 2 

groups (patients with and without macular oedema) we used 

t-test for independent samples. To find the thickness change 

within the groups in different time points we used ANOVA for 

repeated measures. 

 

 

 

 

All the Data Entered in MS. Excel and Analysed by using 

SPSS 19.0v. p value less than 0.05 will be considered as 

Significant- 

 Data observed is shown in Tables and charts. 

 Assessment of OCT in Present Study. 

 

The Cirrus HD-OCT datasets used are 3D cubes centered 

on the macula. The 512x128 macular cube used for 

assessment. Within the analysis of the macular cube, an 

automated algorithm is used specifying the internal limiting 

membrane and the retinal pigment epithelium, layers used as 

the basis for the measurement of macular thickness and 

macular volume. 

For segmentation, the ILM is first identified as the first 

highly reflective increase on the inner side. The RPE is found 

by identifying the 2 major peaks of each sampling line. The 

inner border of the second peak is the interface of the inner 

segment and outer segments of the photoreceptors. A gap 

close to this is detected as the inner border of the 

RPE/choroid. The distance between the ILM and inner border 

of the RPE/choroid is defined as the whole retinal thickness. 

The broadest area of lowest signal is defined as the outer 

retinal complex, consisting of the outer nuclear layer and 

inner and outer segments of the photoreceptors. The 

innermost prominent peak between the ILM and inner edge 

of the outer retinal complex is the macular RNFL layer. The 

outermost peak inside of the outer retinal complex is the 

outer plexiform layer. The remaining area from the outer 

border of the macular RNFL to the inner border of the outer 

plexiform layer is considered the inner retinal complex, 

consisting of the ganglion cells, inner plexiform layer, and 

inner nuclear layer.(7) 

 Macular layer thickness values are calculated globally, as 

well as sectorally. 

 Generally, global measurements are taken inside the 

outermost circle. 

 In Present study, central subfoveal thickness was 

considered to evaluate and analyse macular thickness. 

 

 
 

Figure 20: sectors indication in OCT of macula: Areas of 

macular thickness segmentation: C, center; OS, outer 

superior; ON, outer nasal; OI, outer inferior; OT, outer 

temporal; IS, inner superior; IN, inner nasal; II, inner inferior; 

IT, inner temporal. Weighted mean is taken across the entire 

circle. 

Massin. P et al observed that early detection of retinal 

abnormalities is vital in prevention of macular oedema and 

subsequent loss of vision. It was observed that OCT has a 

major role in the qualitative diagnosis of macular oedema and 

quantitative assessment of macular oedema and 

management.(8) 
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RESULTS 
 

 
 

Left Eye OCT before PRP 

 

 
 

Left Eye OCT at 1ST week after PRP 

 

 
 

Left Eye OCT at 3RD month after PRP 

 

An observational study was conducted on 40 patients 

from Nov 2015 to Oct 2017. Among the 40 patients included 

in the study by clinical diagnosis and OCT analysis 16 patients 

were found to have macular oedema before PRP treatment. 

Hence, this study analysis was done for 40 patients and 

between patients with and without macular oedema- 

 

Gender 

▪ Patients with macular oedema:  9 Females & 7 Males. 

▪ Patients without macular oedema: 10 Females & 14 Males. 

 

Patients 
With Macular  

Oedema 

Without Macular 

Oedema 

F 9 10 

M 7 14 

Grand Total 16 24 

 

Age 

 

Group Mean 
Std.  

Deviation 

T Test  

P value 

With Macular Oedema 61.938 5.053 0.3179 

Without Macular Oedema 63667 5.483  

 

The patient’s age ranged from 55 years to 72 years. Mean 

age 61.938 years (std. deviation 5.053) with macular oedema 

and 63.667 years (std. deviation 5.483) without macular 

oedema. 

Table 2. Distribution of cases according to age. 

 

 
 

 

Duration 

 

Group Mean 
Std.  

Deviation 

T Test  

P value 

With Macular Oedema 18.188 4.430 0.6102 

Without Macular 

Oedema 
17.542 3.501  

 

Duration of diabetes for diabetic macular oedema and 

without diabetic macular oedema the mean was 18.188 (std. 

deviation 4.430) and mean 18.048 (std. deviation 3.442) 

respectively and was not statistically significant. 
 

Macular Thickness Analysis 

Mean thickness of macula before PRP was 567.75 (std. 

deviation 151.713) and 220.792 (std. deviation 24.497) for 

patients with and without macular oedema respectively. 

Patients with macular oedema: At 1 week, 1 month, and 3 

months mean macular thickness values were 606.813 (std. 

deviation 150.800), 491.625(std. deviation 142.795), 

292.813(std. deviation 92.937) respectively. p value highly 

significant (<0.001) 

 

Patients without Macular Oedema 

At 1 week, 1 month, and 3 months mean macular thickness 

values were 309.167(std. deviation 47.578), 267.542 (std. 

deviation 44.062), 220.167 (std. deviation 40.912) 

respectively. P value highly significant (<0.001). 

 

Group Period N Mean Std. Dev P value 

With 

Macular 

Oedema 

Before 16 567.750 151.713 

< 0.0001 HS 
1 week 16 606.813 150.800 

1 month 16 491.625 142.795 

3 months 16 292.813 92.937 

Without 

Macular 

Oedema 

Before 24 220.792 24.497 

< 0.0001 HS 
1 week 24 309.167 47.578 

1 month 24 267.542 44.062 

3 months 24 220.167 40.912 

 

Comparison of Macular Thickness Changes 

Mean macular thickness at 1st week, 1st month and 3rd month 

were compared to mean macular thickness before PRP and 

their variation were analysed. 

Patients with macular oedema: There is sudden increase 

in macular thickness at 1st week following PRP and thereafter 

gradually decreases. Macular thickness increases by 39.063 

μm (std. deviation 3.32) at 1st week (p value <0.0001) and 

thickness gradually decreases with 76.125 μm (std. deviation 
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13.487) at 1st month (p value <0.0001), with 274.93 μm (std. 

deviation 22.368) at 3rd month (p value <0.0001). 

Patients without macular oedema: There is sudden 

increase in macular thickness at 1st week following PRP and 

thereafter gradually decreases. Patients with macular 

thickness increases by 88.375 μm (std. deviation -9.375) 

increase at 1st week (p value<0.001), 46.75 μm (std. deviation 

8.11) at 1st month (p value <0.001), and decreases to 0.625 

μm (std. deviation 6.775) at 3rd month (p value <0.001). 

 

Group 
Paired  

Diff 
N Mean 

Std. 
Error 

P value 

With  
Macular  
Oedema 

Before - 1 
week 

16 -39.063 3.320 

<0.0001 HS 
Before - 1 

Month 
16 76.125 0.1543 

Before - 3 
Month 

16 274.938 0.0001 

Without 
Macular  
Oedema 

Before - 1 
week 

24 -88.375 9.375 

 
<0.0001 HS 

Before - 1 
Month 

24 -46.750 8.110 

Before - 3 
Month 

24 0.625 6.775 

 

Mean macular thickness at 1 month and 3 months were 

compared to mean macular thickness 1 week after PRP and 

their changes were analysed: 

Though macular thickness had increased at 1st week 

following PRP, it was not sustained. Macular thickness 

gradually decreased. 

Patients with macular oedema: Macular oedema 

decreases with mean difference of 115.188 μm (std. deviation 

13.487) at 1st month (p value <0.001), 314 μm (std. deviation 

22.368) at 3rd month (p value <0.001). 

Patients without macular oedema: Macular oedema 

decreases with mean difference of 41.625 μm (std. deviation 

8.110) at 1st month (p value <0.001), 89.000 μm (std. 

deviation 6.775) at 3rd month (p value <0.001) 

Mean macular thickness at 3rd months were compared to 

mean macular thickness 1st month after PRP and their 

changes were analysed 

Macular thickness had further decreased at 3rd month 

when compared at 1st month and were highly significant 

Patients with macular oedema: Macular oedema 

decreases with mean difference of 198.813 μm (std. deviation 

22.368) at 3rd month (p value <0.001), 

Patients without macular oedema: Macular oedema 

decreases with mean difference of 47.375 μm (std. deviation 

6.775) at 3rd month (p value <0.001). 
 

Paired 
Diff. 

Group Mean 
Std. 

Deviation 
T Test  

P Value 

Before -1 
week 

With ME -39.063 13.279 p<0.0001 HS 
Without 

ME 
-88.375 45.927 p<0.0001 HS 

Before – 1 
month 

With ME 76.125 53.948 p<0.0001 HS 
Without 

ME 
-46.750 39.729 p<0.0001 HS 

Before -3 
months 

With ME 274.938 89.472 p<0.0001 HS 
Without 

ME 
0.625 33.190 p<0.0001 HS 

1 week -1 
month 

With ME 115.188 52.532 p<0.0001 HS 
Without 

ME 
41.625 23.614 p<0.0001 HS 

1 week -3 
month 

With ME 314.000 88.733 p<0.0001 HS 
Without 

ME 
89.000 35.717 p<0.0001 HS 

1 month-3 
month 

With ME 198.813 87.356 p<0.0001 HS 
Without 

ME 
47.375 21.299 p<0.0001 HS 

Comparison of Macular Thickness Changes Before and 
After PRP in Patients With and Without Macular Oedema 

 

DISCUSSION 

1. Among 40 patients who were included in the study, by 

clinical diagnosis and OCT analysis, 16 patients were 

found to have macular oedema before PRP treatment. 

Hence in this study analysis for 40 patients and also 

between patients with and without macular oedema. 

2. Sex distribution – 48% females and 52% males 

3. The patient’s age ranged from 55 years to 72 years. Mean 

age 61.938 years (std. deviation 5.053) with macular 

oedema and 63.667 years (std. deviation 5.483) without 

macular oedema. 

4. Duration of diabetics for patients with macular oedema 

and without diabetic macular oedema were mean 

18.188(std. deviation 4.430) and mean 18.048 (std. 

deviation 3.442) respectively and was not statistically 

significant. 

5. Mean thickness of macula before PRP was 567.750 (std. 

deviation 151.713) and 220.792(std. deviation 24.497) 

for patients with and without macular oedema 

respectively. 

6. At 1 week, 1 month, 3 months mean macular thickness 

values were 606.813 (std. deviation 150.800), 491.625 

(std. deviation 142.795), 292.813 (std. deviation 92.937) 

respectively for patients with macular oedema. p value 

highly significant (<0.001) 

7. At 1 week, 1 month, 3 months mean macular thickness 

values were 309.167 (std. deviation 47.578), 267.542 

(std. deviation 44.062), 220.167(std. deviation 40.912) 

respectively for patients without macular oedema. p 

value highly significant (<0.001) 

8. There is sudden increase in macular thickness at 1 week 

following PRP and thereafter gradually decreases. 

Changes in mean macular thickness are analysed in 

comparison with macular thickness before PRP. 

9. Macular thickness changes when compared to before 

PRP for patients with macular oedema, mean difference 

of 39.063 μm(std. deviation 3.320) increase at 1 week (p 

value <0.001) and thickness gradually decreases with 

76.125 μm(std. deviation 0.1543) at 1 month (p value 

<0.001) and 274.938 μm(std. deviation 0.001 at 3 month 

(p value <0.001). 

10. Macular thickness variation when compared to before 

PRP for patients without macular oedema mean 

difference of 88.375 μm (std. deviation 9.375) increase 

at 1 week (p value <0.001), 46.750 μm(std. deviation 

8.110) at 1 month (p value <0.001), and decreases to 

0.625 μm (std. deviation 6.775) at 3 months (p value 

<0.001). 

11. Macular thickness variation when compared 1 week 

after PRP for patients with macular oedema, there is a 

decrease in thickness by mean difference of 115.188 μm 

(std. deviation 13.487) at 1 month (p value <0.001), with 

314.00 μm (std. deviation 22.368) at 3 months (p value 

<0.001). 
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12. Macular thickness changes when compared 1 week after 

PRP for patients without macular oedema, there is a 

decrease in thickness by mean difference of 41.625 μm 

(std. deviation 8.110) at 1 month (p value <0.001), with 

89.000 μm (std. deviation 6.775) at 3 months (p value 

<0.001). 

13. Macular thickness changes when compared 1 month 

after PRP for patients with macular oedema, there is a 

decrease in thickness by mean difference of 198.813 μm 

(std. deviation 22.368) at 3 months (p value <0.001). 

14. Macular thickness variation when compared 1 month 

after PRP for patients without macular oedema, there is 

a decrease in thickness by mean difference of 47.375 μm 

(std. deviation 6.775) at 3 months (p value <0.001). 

15. Shimura M et al compared macular thickness and best 

corrected visual acuity before and after panretinal 

photocoagulation in patients with severe diabetic 

retinopathy observed that eyes with severe diabetic 

retinopathy and good visual acuity PRP did not affect 

post-operative VA in more than 80% of patients. patients 

whose parafoveal thickness was >300µm before PRP had 

worst prognosis(9). 

16. Soman et al study observed “The effect of PRP on 

Macular Morphology and Thickness in Eyes with PDR 

and without Clinically Significant Macular Oedema”. PRP 

was done with standard parameters using green laser in 

3-4 sitting with one-week intervals between each. After 

completion of PRP, patients were followed up at 1 week, 

1 month and 3 months. The mean pre-treatment central 

foveal thickness was 222μm. There is increase in central 

foveal thickness at 1 week following PRP, which remain 

high at 256 μm by 3 months follow up. After PRP, mean 

vision decrease at one week and one month but 

stabilized by 3 months. Mean central foveal thickness at 

final follow up remained high, although the mean visual 

acuity has normalized at 3 months follow up. Change in 

central foveal thickness did not correlate with change in 

visual acuity.(10) 

 

CONCLUSION 

Laser therapy is successful in treatment of DR, which was 

confirmed by several large randomized studies. PRP may 

cause transient changes in macular thickness in eyes with 

Diabetic Retinopathy associated with or without clinically 

significant macular oedema. The present results suggest that 

macular oedema increased at 1 week in both the groups and 

decreased gradually at 1 month and 3 months. Greater rate of 

reduction of macular oedema was better appreciated in 

patients with clinically significant macular oedema. 
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