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Abstract 
Introduction: Cataract surgery is a widely performed procedure, yet it carries a heightened risk of postoperative 
complications such as macular edema. Administering intravitreal anti-VEGF agents or corticosteroids during 
surgery has emerged as an effective approach to prevent or control this condition. This study aims to assess the 
effectiveness of combining cataract extraction with intravitreal anti-VEGF or steroid therapy in enhancing visual 
outcomes and managing postoperative macular edema. 
Methods: This prospective observational study evaluated the visual and anatomical outcomes of combining 
phacoemulsification with intravitreal anti-VEGF or steroid in 30 eyes with macular edema due to diabetic 
retinopathy, RVO, or AMD. Significant improvement in BCVA and reduction in central foveal thickness (CFT) 
were observed at 3 months postoperatively without significant adverse effects or IOP changes. These findings 
support the efficacy and safety of this combined approach. 
Results: Most patients were between 51 and 65 years old, with a male predominance. Both vision improvement 
p<0.00001 and reduction in macular edema p<0.00001 were statistically significant. Among the 21 patients with 
diabetic macular edema (DME) who received a single intravitreal injection during cataract surgery, 
improvement in BCVA from 1.26 (±0.32) to 0.63 (±0.29), and central foveal thickness (CFT) decreased from 
589.3 (±119.53) to 292.3 (±80.05) three months later, with no significant change in intraocular pressure or side 
effects. In 5 patients with retinal venous occlusions, improvement in BCVA from 0.96 (±0.53) to 0.53 (±0.23), 
and CFT reduced from 767 (±123.48) to 377.5 (±146.60) by three months. The 4 patients with age-related 
macular degeneration (AMD) showed similar improvements in vision, from 1.07 (±0.22) to 0.45 (±0.2), and 
CFT decreased from 508.8 (±122.79) to 277.6 (±70.98) at three months. 
Conclusions: The use of intravitreal anti-VEGF or steroid injections in patients undergoing cataract surgery 
with macular edema, when combined with the surgery, yields better outcomes. This approach demonstrated 
significant improvement in both visual acuity and macular edema morphology, with the data showing a positive 
clinical response. 
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Introduction 

Cataract extraction is one of the most frequently 
performed surgical procedures worldwide. Cataract 
surgery can lead to complications, including 
macular edema (ME), which may be caused by 
factors such as inflammation, diabetic macular 
edema (DME), retinal vein occlusion, age related 
macular degeneration or vitreous changes. Other 
issues include retinal detachment, increased 
intraocular pressure (IOP), corneal edema, uveitis, 
and posterior capsular opacification (PCO). Proper 
monitoring and timely interventions are essential to 
manage these complications and prevent vision 
loss. Intravitreal injection of anti-VEGF agents or 
corticosteroids during cataract surgery is 

considered a strategy to prevent or treat macular 
edema (ME). Anti-VEGF treatments, commonly 
used for nAMD, DME, and macular edema from 
RVOs, reduce neovascularization, leakage, and 
retinal edema by inhibiting VEGF. Corticosteroids, 
like the dexamethasone implant, treat DME by 
decreasing inflammation, edema, and enhancing 
the blood-retina barrier. Sustained-release steroids 
offer the advantage of fewer treatments while 
maintaining retinal thickness and visual outcomes. 
[1-11] Studies have examined the combination of 
intravitreal anti-VEGF agents (e.g., ranibizumab, 
bevacizumab) or steroids (e.g., triamcinolone 
acetonide) with cataract surgery for ME. This study 
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aims to assess the effectiveness of combining 
cataract surgery with intravitreal anti-VEGF or 
corticosteroid injections, focusing on visual acuity 
improvement and macular edema reduction. [12] 

Materials and Methods: 

A total of 30 patients undergoing combined 
cataract surgery and intravitreal injection for ME 
were enrolled. Inclusion criteria included the 
presence of cataract and ME due to diabetic 
retinopathy, AMD, or RVO. Patients with unstable 
metabolic control, elevated intraocular pressure, 
active surface infection, or those who had received 
intravitreal treatment within the last four months 
were excluded. Preoperative evaluation included 
medical history with a focus on diabetes mellitus, 
systemic comorbidities, visual acuity (VA) 
measurement, cataract grading, fundus evaluation 
using a 90D lens, and spectral-domain optical 
coherence tomography (SD-OCT) imaging. On the 
day of surgery, patients underwent routine systemic 
evaluation including blood pressure, intraocular 
pressure, and blood glucose. After obtaining 
informed consent, phacoemulsification with 
intraocular lens implantation was performed under 
topical anaesthesia. The operative eye was dilated 
using tropicamide 0.5% and phenylephrine 1%. 

Intravitreal injection was administered under 
aseptic conditions using a 30-gauge needle. A 
prepared dose of 0.5mg of ranibizumab or 
appropriate 0.7mg corticosteroid was injected 3.5 
mm posterior to the limbus into the vitreous cavity, 
avoiding the 3 and 9 o'clock positions to prevent 
neurovascular injury. The injection site was 
disinfected with povidone-iodine, and optic disc 
perfusion was confirmed post-injection. 
Postoperative management included topical 

antibiotics for five days and additional medications 
such as NSAIDs or anti-glaucoma drops as 
required. 

Follow-up and Outcome Measures: Patients were 
followed up on day 1, at 1 month, and at 3 months 
postoperatively. Parameters assessed included 
visual acuity, intraocular pressure, clinical fundus 
examination, and SD-OCT findings to evaluate 
anatomical response. 

Results:  

In this study, a total of 30 patients were included 
and categorized according to their age groups. The 
distribution showed that majority of patients, 
accounting for 50% (15 patients), were in the 51–
65 years age group. This was followed by 9 
patients (30%) who were older than 80 years. The 
66–80 years age group comprised 4 patients, 
representing 13.33% of the total. The smallest 
proportion was observed in the 35–50 years age 
group, with only 2 patients, making up 6.66% of 
the study population. These findings indicate that 
individuals aged 51–65 years were the most 
affected group in the study. A total of 30 patients 
were included in the study of which, 12 patients 
were female, and 18 patients were male showing a 
slight male preponderance. In terms of disease 
aetiology, the majority of patients in the study were 
diagnosed with diabetic macular edema (DME), 
comprising 21 out of 30 patients, which 
corresponds to 70% of the total study population. 
Age-related macular degeneration (AMD) was 
identified in 5 patients (17%), while retinal vein 
occlusion (RVO) accounted for 4 patients (13%). 
These findings indicate that DME was the most 
prevalent cause among the patients included in the 
study. 

  
Table 1: Study of visual acuity at different interval of time 

 Preop Postop Day7 Postop Month 1 Postop Month 3 
 No of 

Patients 
% No of 

Patients 
% No of 

Patients 
% No of 

Patients 
% 

1/60 4 13.33 1 3.3 0 0 0 0 
2/60 6 20 0 0 0 0 0 0 
3/60 8 26.66 0 0 0 0 1 3.3 
6/60 9 30 13 43.33 6 20 4 13.33 
6/36 3 10 8 26.66 12 40 5 16.66 
6/24 0 0 7 23.33 11 36.66 11 36.66 
6/18 0 0 0 0 1 3.3 0 0 
6/12 0 0 1 3.3 0 0 8 26.66 
6/9 0 0 0 0 0 0 1 3.3 
TOTAL 30 100 30 100 30 100 30 100 
Above Table showing study of 30 patients’ vision on Snellen’s chart at different interval of time when came on 
follow up. 

Table 2: vision analysis at different interval of time 
 Preop Postop  
Total = 30  Day 7 Month 1 Month 3 P Value 
Mean Sd 1.25(±0.30) 0.83(±0.27) 0.73(±0.16) 0.61(±0.27) <0.00001 
 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Patel et al.                                        International Journal of Current Pharmaceutical Review and Research  

445   

Our study showed mean visual acuity was 
1.25(±0.30) preoperatively and at 3 month it was 
Mean 0.61(±27) postoperatively. P value was 
calculated using ANNOVA test which is <0.00001 

of total number having cataract surgery with 
intravitreal implant for macular edema. This shows 
improvement in vision at the end of 3 month 
statistically significant. 

 

 
Table 3: Central foveal thickness at different interval of time 

  
In the mean central foveal thickness (CFT) in this study was 605 ± 139.49 µm patients with macular edema 
preoperatively, which significantly decreased to 295.13 ± 73 µm at three months postoperatively. Statistical 
analysis using ANOVA revealed a highly significant difference (p < 0.00001), indicating a substantial 
anatomical improvement following cataract surgery combined with intravitreal implant. 
 

Table 4: visual outcomes and central foveal thickness in DME patients (N 11) 
Parameter Pre-op (Mean 

± SD) 
Day 7 (Mean ± 
SD) 

Month 1 
(Mean ± SD) 

Month 3 
(Mean ± SD) 

p-value 

BCVA (log MAR) 1.26 ± 0.32 0.81 ± 0.20 0.74 ± 0.18 0.63 ± 0.29 < 0.00001 
CFT (µm) 589.3 ± 119.53 387.6 ± 112.08 387.6 ± 112.08 292.3 ± 80.05 < 0.00001 
 
In the subgroup of patients with diabetic macular edema (DME), the mean best-corrected visual acuity (BCVA) 
improved from 1.26 ± 0.32 log MAR preoperatively to 0.63 ± 0.29 log MAR at the three-month follow-up. This 
improvement was also statistically significant (p < 0.00001, ANOVA), demonstrating a favourable visual 
outcome after combined surgical and pharmacological intervention.  
 

Table 5: visual outcomes and central foveal thickness in AMD patients (N 5) 
Parameter Pre-op 

(Mean ± SD) 
Day 7 (Mean 
± SD) 

Month 1 
(Mean ± SD) 

Month 3 
(Mean ± SD) 

p-value 

BCVA (log MAR) 1.07 ± 0.22 0.73 ± 0.29 0.57 ± 0.16 0.45 ± 0.20 < 0.0034 
Central Foveal 
Thickness (µm) 

508.8 ± 
122.79 

398.8 ± 
149.91 

298.0 ± 64.59 277.6 ± 70.98 < 0.00387 

 
In patients with neovascular age-related macular 
degeneration (AMD) associated with choroidal 
neovascular membranes (CNVM), a significant 
improvement was observed in both functional and 
anatomical outcomes following cataract surgery 
combined with intravitreal implant.  

The mean best-corrected visual acuity (BCVA) 
improved from 1.07 ± 0.22 log MAR 
preoperatively to 0.45 ± 0.20 log MAR at three 

months postoperatively (p = 0.0034, ANOVA). 
Additionally, the mean central foveal thickness 
(CFT) decreased from 508.8 ± 122.79 µm to 277.6 
± 70.98 µm at the three-month follow-up, which 
was also statistically significant (p = 0.0038, 
ANOVA).  

These findings demonstrate a marked and 
significant improvement in both visual acuity and 
macular structure by the end of three months. 
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Table 6: visual outcomes and central foveal thickness in RVO patients (N 4) 
Parameter Pre-Op (Mean 

± SD) 
Day 7 (Mean ± 
SD) 

Month 1 (Mean 
± SD) 

Month 3 
(Mean ± SD) 

P-Value 

BCVA (Log MAR) 0.96 ± 0.53 0.96 ± 0.53 0.78 ± 0.14 0.53 ± 0.23 < 0.539 
CFT (µm) 767 ± 123.48 463.5 ± 111.76 377.5 ± 146.60 377.5 ± 146.60 < 0.00837 
 
In patients with retinal vein occlusion (RVO), 
visual improvement following cataract surgery 
combined with intravitreal implant was limited. 
The mean best-corrected visual acuity (BCVA) 
changed from 0.96 ± 0.53 log MAR preoperatively 
to 0.53 ± 0.23 log MAR at three months; however, 
this change was not statistically significant (p = 
0.539, ANOVA), suggesting that retinal ischemia 
secondary to venous occlusion may limit functional 
recovery due to compromised neuronal integrity. In 
contrast, a significant reduction in central foveal 
thickness (CFT) was observed, with mean CFT 
decreasing from 767 ± 123.48 µm preoperatively to 

377.5 ± 146.60 µm at three months postoperatively 
(p = 0.00837, ANOVA), indicating a favourable 
anatomical response despite limited visual gain. 

Comparison of intraocular pressure (IOP) at 
different intervals: IOP remained stable 
throughout the study period. The mean 
preoperative IOP was 19.06 ± 2.9 mmHg, and at 
day 7, it was 19.08 ± 2.54 mmHg. A slight decrease 
was noted at one month (17.7 ± 2.49 mmHg) and 
two months (17.6 ± 2.6 mmHg). No significant 
fluctuations in IOP were observed following the 
injections. 

 
Table 7: Postop effects 

Adverse effects Frequency Percentage 
Sch 5 6.66% 
Pain 2 70% 
Nil 21 6.66% 
Floaters 2 16.66% 
Grand total 30 100% 
 
Post injection adverse effects in the form of 
Subconjunctival haemorrhage (SCH) was seen in 5 
patients, pain in 2 patients and floaters in 2 patients 
noted.  

No systemic adverse events noted. 

Discussion 

Our study assessed the functional and anatomical 
outcomes of combining phacoemulsification with a 
single intravitreal implant in patients with macular 
edema of various aetiologies. Across all groups, 
patients showed substantial improvement in central 
foveal thickness (CFT) and best-corrected visual 
acuity (BCVA) over a 3-month postoperative 
period, without significant elevation in intraocular 
pressure (IOP) or notable systemic or ocular 
adverse effects, supporting the safety and efficacy 
of this combined approach. 

In patients with diabetic macular edema (n = 21), 
the mean BCVA improved from 1.26 ± 0.32 log 
MAR to 0.63 ± 0.29 log MAR, while mean CFT 
reduced from 589.3 ± 119.53 µm to 292.3 ± 80.05 
µm at 3 months, with statistically significant 
outcomes (p < 0.00001). These findings are 
consistent with the study by Yumugak et al [13]., 
who reported significant improvement in BCVA 
and macular thickness in patients receiving 
perioperative ranibizumab injections. Similarly, 
Khodabandeh et al. [14] found that patients 
receiving intraoperative bevacizumab had 

significantly lower CMT one month after surgery, 
although this effect did not remain statistically 
significant at three months. 

Further, a retrospective study by Furino et al. [17] 
using the dexamethasone implant showed CMT 
decreased from 486 ± 152.4 µm to 362 ± 134 µm 
over 90 days, supporting our findings of sustained 
anatomical benefits. Additionally, Starr et al. [16] 
reported significant improvement in visual 
outcomes but found no statistically significant 
change in central subfield thickness, suggesting 
variability in anti-VEGF response in real-world 
settings. 

Retinal Vein Occlusion (RVO) group (n = 5), the 
BCVA improved from 0.96 ± 0.53 log MAR to 
0.53 ± 0.23 log MAR at 3 months, though this was 
not statistically significant (p = 0.539), potentially 
due to underlying retinal ischemia limiting 
functional recovery. However, CFT reduced 
significantly from 767 ± 123.48 µm to 377.5 ± 
146.60 µm (p = 0.00837), indicating a favourable 
anatomical response. Our results align with those of 
Vladislav D. [18], who reported improvement in 
VA from 0.18 ± 0.1 to 0.61 ± 0.18 and CMT 
reduction from 519 ± 42 µm to 229 ± 37 µm 
following combined phacoemulsification and 
intravitreal bevacizumab in BRVO patients. Age-
related Macular Degeneration subgroup (n = 4), we 
observed a statistically significant visual 
improvement from 1.07 ± 0.22 log MAR to 0.45 ± 
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0.20 log MAR, and a CFT reduction from 508.8 ± 
122.79 µm to 277.6 ± 70.98 µm at 3 months (p < 
0.0034 and p < 0.0038, respectively).  

These outcomes are comparable to findings from 
Sousa et al., who demonstrated visual gains 
following cataract surgery with concurrent anti-
VEGF therapy in previously treated exudative 
AMD cases, without morphological changes in 
retinal structure. In addition, Muzyka-Woźniak et 
al. [19] showed similar functional improvements 
without significant change in CFT, indicating the 
varied response in neovascular AMD. 

Studies such as those by Minnella et al. [15] and 
Sze et al. [20] further support the benefits of a 
combined surgical and pharmacological approach 
in diabetic and macular pathology, emphasizing 
enhanced functional and structural outcomes 
postoperatively. 

Limitation: The study is limited by a relatively 
small sample size to establish outcome. As retinal 
pathologies are chronic disease they need to 
observe for longer period of time, so this study is 
limited by short duration of follow-up period.  

Conclusion 

This prospective, non-randomized study involving 
30 eyes with macular edema secondary to diverse 
retinal aetiologies—including Diabetic Macular 
Edema (DME), Retinal Vein Occlusion (RVO), and 
Age-related Macular Degeneration (AMD)—
demonstrates that combining phacoemulsification 
with intravitreal anti-VEGF or dexamethasone 
implant leads to significant improvement in visual 
acuity and central foveal thickness (CFT) over a 3-
month period without detectable ocular or systemic 
toxicity. 

The therapeutic effects likely arise from the 
inhibition of VEGF and inflammatory mediators 
such as prostaglandins and leukotrienes, supporting 
the rationale for this combined approach in 
managing macular edema. While patients with 
DME and AMD showed significant anatomical and 
functional gains, the RVO subgroup did not 
achieve statistically significant visual 
improvement, potentially due to underlying retinal 
ischemia and neuronal damage; however, this 
finding may be limited by the small sample size. 

Importantly, no significant changes in intraocular 
pressure were observed post-injection, and no 
major adverse events—including vitreous 
haemorrhage, retinal detachment, or 
endophthalmitis—were reported, affirming the 
safety of this treatment modality. Despite the 
promising outcomes, the high cost of intravitreal 
therapies remains a significant barrier to 
widespread adoption in our clinical setting, 
particularly for steroid implants. Nevertheless, the 

clinical benefits observed suggest that the 
advantages of combined cataract surgery and 
intravitreal injection may outweigh these 
challenges. 

In summary, cataract surgery with simultaneous 
intravitreal implant appears to be a safe, effective, 
and valuable treatment option for managing 
macular edema secondary to diabetic and age-
related retinal diseases in the short term. Further 
studies with larger cohorts and longer follow-up are 
warranted to validate these findings and optimize 
treatment protocols. 
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