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Abstract 

Introduction- Diabetic macular edema (DME) is a leading cause of visual impairment in patients with diabetic retinopathy. 

At present, treatment of  DME mainly includes laser photocoagulation, intravitreal injection of anti-vascular endothelial 

growth factor (VEGF) drug, ocular corticosteroids.  

Materials and methods- Patients of diabetic macular edema were randomly assigned to receive either the injection 

ranibizumab or the laser treatment. Eyes which received injection ranibizumab were followed up on day 1, month 1, 2 ,3. 

BCVA, IOP, CMT was assessed at each visit. Patients were given subsequent dose of intravitreal injection on month 2 & 3. 

Eyes with macular grid were assessed with same parameters and none of the patients received any further laser treatment for 

the study duration.  

Observation and results- Ranibizumab led to a rapid and continuous improvement in mean BCVA, with better benefits 

observed as early as month 3 as compared to laser treatment This difference was statistically significant. The mean change in 

CMT from baseline to month 3 was higher in the ranibizumab arm than in the laser arm. There was no adverse event (Ocular 

and Non ocular) reported in both the groups.  

Conclusion- Intravitreal injection of Ranibizumab appears to be more effective in improving BCVA and reducing CMT in 

DME in the short term.  

 

Introduction  

Diabetic macular edema (DME) is a leading cause of visual impairment in patients with diabetic retinopathy. At 

present, there have been many therapies for the treatment of DME including laser photocoagulation, intravitreal 

injection of anti-vascular endothelial growth factor (VEGF) drug, ocular corticosteroids and pars plana 

vitrectomy. Laser photocoagulation was proved to be useful in limiting vision loss in the past three decades and 

is still considered a gold standard therapy for the treatment of diabetic retinopathy. Laser photocoagulation is 

mostly associated with only vision stabilization. There is growing evidence that intravitreal available agents in 

combination with laser photocoagulation is more advantageous than laser alone in reducing maculae edema 

Vascular endothelial growth factor (VEGF) levels are elevated in the vitreous of eyes with diabetic retinopathy 

making anti-VEGF treatment an attractive therapeutic modality in DME Based on our knowledge, intravitreal 

corticosteroids and anti-VEGF are being widely used as pharmacotherapy for DME. Ranibizumab and 

bevacizumab are two main anti-VEGF agents for DME. Vascular endothelial growth factor (VEGF) inhibitors 

have a more favourable safety profile and have been widely used. Several studies have shown that they are also 

effective for treating macular edema. 
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This study was performed to compare the efficacy of the macular grid laser versus intravitreal ranibizumab 

injection in patients with DME. The results could be important to choose the better treatment modality in terms 

of efficacy in cases of diabetic macular edema.  

Aims and objective 

To Study and Compare the efficacy of macular grid laser and intravitreal Ranibizumab injection on visual acuity 

and macular thickness of DME patients. 

Materials and methods  

The study was a prospective, randomized, interventional clinical trial at the retina clinic of Northern Railway 

Central Hospital, New Delhi. 

The patients were in the age group of 39-78 yrs. 84 eyes of 42 patients of diabetic macular edema were enrolled 

in two groups. All the study eyes were randomly assigned in an equal treatment allocation ratio of 1:1 to receive 

either the injection ranibizumab or the laser treatment. The randomization assignment was generated by a non-

study-assigned, independent statistician using   software. They were divided into, group A receiving intravitreal 

ranibizumab in one eye and group B receiving macular grid laser in other eye after randomization with at least a 

gap of 1 week between two procedures.   

All the patients diagnosed with diabetic macular edema, qualifying the inclusion and exclusion criteria were 

enrolled in the study. Every patient was evaluated for their metabolic control including- Fasting and Post-

Prandial Blood Sugar, HBA1c levels, Lipid profile, Heamoglobin, Renal functions, Blood Pressure evaluation 

and Routine urine examination.  Complete ophthalmic examination with color fundus photograph& Fundus 

fluorescein angiography (FFA) was performed for every patient at baseline. FFA was done on rest visits as per 

Investigator’s decision. Optical coherence tomography (OCT) was performed for every patient at baseline and at 

every follow-up visit.  

All patient received injection ranibizumab 0.5 mg intravitreal in one eye and macular grid laser in other eye after 

randomisation. The interval between two procedure was at least one week. 

Eyes which received injection ranibizumab were followed up on day 1, month 1, 2 ,3. BCVA, IOP, CMT was 

assessed at each visit. Patients were given subsequent dose of intravitreal injection on month 2 & 3. Eyes with 

macular grid were assessed with same parameters and none of the patients  received any further laser treatment 

for the study duration. 

Observations and results 

Eighty-four eyes of 42 patients were enrolled in the study. Patients from the ranibizumab and Laser arms were 

comparable with respect to baseline characteristics. Average age of patients enrolled was 58.5±10.3 years 

(Range 39 years to 78 years). 19 (45.2%) patients enrolled were female and 23 (54.8%) were male. Average 

duration of diabetes of patients at the time of enrolment was 7.5±2.5 years. Average value of HbA1c at baseline 

was 6%±1%. Mean fasting blood sugar at the time of enrolment was 132.4±16.3.  

There was statistically significant improvement in mean logMAR BCVA values in both the groups. In Laser 

group the mean logMAR BCVA was improved from 0.54±0.19 at baseline to 0.37±0.14 at month 3 (p 

value=0.00). (Table 1 & 2) Post hoc analysis in this group shows the statistically significant improvement from 

baseline to month 1, month 2 and month 3 (mean difference of 0.12 “p value =0.00”, 0.16” p value =0.00” and 

0.17 “p value =0.00” logMAR respectively). 
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In Ranibizumab group the mean logMar BCVA was improved from 0.65±21 at baseline to 0.31±0.13 at month 3 

(p value=0.00). (Table 4 & 5) Post hoc analysis in this group shows the statistically significant improvement 

from baseline to month 1, month 2 and month 3 (mean difference of 0.12 “p value =0.00”, 0.19” p value =0.00” 

and 0.23 “p value =0.00” logMAR respectively).  

The mean average change in logMar BCVA from baseline to month 1 through 3 (primary end point) was 

statistically superior with Ranibizumab compared with laser (P value =0.02). At month 3, mean ± SD logMar 

BCVA improved by 0.31±0.10 logMAR from baseline with Ranibizumab and improved by 0.20 ± 12 logMAR 

with laser (P value =0.02). (Table 7 & 8) Ranibizumab led to a rapid and continuous improvement in mean 

BCVA, with better benefits observed as early as month 3. This difference is statistically significant. 

The mean BCVA improvement with both the treatment over time was paralleled by improvement in mean CMT.  

 

 

Figure 1     Figure 2   Figure 3 

Fig. 1  Mean Change in BCVA in Laser Group. Fig. 2 Mean change in BCVA in Ranibizumab Group. 

Fig. 3 Comparision of  mean BCVA in Both Groups. 

 

 

There was statistically significant improvement in mean CMT values in both the groups. 

 In Laser group the mean CMT value was improved from 387.5±92 at baseline to 318.25±46 at month 3 

(p=0.00). (Table 9 & 10) Post hoc analysis in this group shows the statistically not significant improvement 

from baseline to month 1 (mean difference of 25.9 “p value =0.56”) and statistically significant improvement 

from baseline to month 2 and month 3 (mean difference of 44.9 ”p value =0.02” and 69.3 “p value =0.00”). 

In Ranibizumab group the mean CMT value was improved from 455±82 at baseline to 300.7±46 (p=0.00). 

(Table 11 & 12) Post hoc analysis in this group shows the statistically significant improvement from baseline to 

month 1, month 2 and month 3 (mean difference of 41.1” p value =0.03”, 73.4 “p=0.00” and 109.3 “p value 

=0.00”). 

The mean change in CMT from baseline to month 3 was higher in the ranibizumab arm than in the laser arm.  

The mean change at month 2 was also significantly higher in Ranibizumab group as compared to laser group.  

There was no adverse event (Ocular and Non ocular) reported in both the groups.  
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Figure 4.     Figure 5      Figure 6 

Fig.4 Mean CMT On follow up in Laser Group. Fig. 5  Mean CMT On follow up in Ranibizumab 

Group.Fig. 6  Mean CMT On Follow Up visits in both the groups. 

Discussion 

 

In this study Ranibizumab demonstrated superior benefit in terms of improvement in both BCVA and CMT 

compared to laser monotherapy and the difference was also statistically significant. 

Macular laser, the gold standard modality for treatment of diabetic macular edema is limited by the inability to 

provide significant visual acuity recovery as well as persistence or recrudescence of DME even after appropriate 

treatment particularly in eyes presenting angiographically as diffuse macular edema has led investigators to seek 

alternative treatments for the management of DME. Among these the administration of intravitreal anti- VEGF 

agents (Ranibizumab,  Bevacizumab) and intravitreal steroids which have demonstrated promising results (in 

terms of improving visual acuity and reducing macular thickness) for the management of diffuse DME, whether 

refractory or primary.63-70 but these modalities have a short duration of action with recrudescence of edema 

occurring early in post treatment period and the anti-VEGF agents are not cost effective in single patient 

scenario. 

Conclusion 

 The visual acuity is subnormal in the patients with macular edema. 

 There is both functional and anatomical improvement in patients with macular edema after intravitreal 

ranibizumab injection, whereas in laser treated eyes anatomical and functional status remained stable. 

 The patients with good pre-intervention visual acuity have a better prognosis in both laser and intravitreal 

ranibizumab groups. 

 There is no strong correlation between reduction of macular thickness and improvement in visual acuity  

 OCT is very useful  in monitoring and objectively documenting the macular thickness, as well as studying 

the macular anatomy . 

Hence, we conclude that there was statistically significant difference between the two groups with regard to the 

anatomical and functional outcomes at the end of 3 months. Intravitreal injection of Ranibizumab appears to be 

more effective in improving BCVA and reducing CMT in DME in the short term.  
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