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Abstract: 

Objective: To compare mean macular thickness after uneventful phacoemulsification with 

0.1% nepafenac eye drops using optical coherence tomography. 

Methods: A sample size of 170 patients was calculated using the WHO calculator. Patients 

were divided into two groups; Group A was given 0.1% nepafenac while Group B was given a 

placebo. Patients were selected through nonprobability consecutive sampling. Patients were 

followed after uneventful phacoemulsification. OCT scan of macula was performed 

preoperatively and on day 7 and day 30. Data was analyzed using SPSS version 24, T-test was 

applied and a P value <0.05 was considered significant. 

Results: A total of 170 patients were included in the study with 85 patients in each group. 

There were 42(24.7%) males in group A and 49(28.8%) in group B and 43(25.3%) females in 

group A and 36(21.2%) in group B. The mean age of patients in group A was 51.3±6.2 years 

and 49.8±6.3 years in group B. There was no statistically significant difference in macular 

thickness of Group A and Group B (215.5±1.0 and 215.6±0.9, p=0.546 respectively) before 

phacoemulsification surgery. However macular thickness was significantly lower in the 

nepafenac group, 7 days (220.1±2.4 vs 228.8±4.4, p=0.000) and 30 days postoperatively 

(217.6±1.6 vs 231.7±6.3, p=0.000).  

Conclusion: 0.1% Nepafenac is a well-tolerated drug with a significant decrease in macular 

thickness as compared to placebo following uneventful phacoemulsification. Post-operative 

use of topical NSAIDs leads to the prevention of cystoid macular edema following cataract 

surgery. Al-Shifa Journal of Ophthalmology 2024; 20(2): 48-55. © Al-Shifa Trust Eye 

Hospital, Rawalpindi, Pakistan. 
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Introduction: 

Pseudophakic cystoid macular edema 

(PCME) is one of the most common 

postoperative complications of cataract 

surgery. As the etiology is multifactorial, 

the incidence of PCME is variable and 

ranges from 1-30%1. Although most of the 

patients develop subclinical PCME with no 

effect on vision, some of the patients do 

develop poor central vision after an 

uneventful cataract surgery. It is therefore 

important to identify the risk factors at the 

time of planning cataract surgery so that 
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appropriate steps can be taken to prevent 

the occurrence of PCME2.  

The pathogenesis of PCME is unclear and 

multifactorial. The most probable etiology 

is the release of inflammatory mediators in 

anterior and posterior segments because of 

surgical insult causing blood-aqueous 

barrier and blood-retinal barrier to break 

down. This results in the accumulation of 

eosinophilic exudates within the retinal 

layers causing cystoid edema3. Certain risk 

factors are associated with developing 

PCME. The most common ones are 

surgical complications, Diabetes mellitus, 

uveitis, and use of prostaglandin analogs in 

glaucoma4–6. 

Several drugs have been used to prevent the 

occurrence of PCME after cataract surgery. 

Topical nonsteroidal anti-inflammatory 

drugs (NSAIDs) and corticosteroids have 

been used alone or in combination, to 

prevent and treat postoperative cystoid 

macular edema (CME). Corticosteroids 

inhibit the phospholipase A2 in the 

inflammatory cascade reducing the 

arachidonic acid production whereas the 

NSAIDs block the cyclooxygenases in the 

inflammatory cascade which blocks the 

production of prostaglandins7. Nepafenac, 

Bromfenac, and ketorolac are the NSAIDs 

that have been used to prevent PCME. 

Nepafenac has been used to prevent and 

treat PCME and its efficacy has been 

established8. Similarly, Bromfenac and 

Ketorolac have also shown promising 

results in the treatment of PCME9,10. 

However, there are a few studies that show 

no significant reduction in macular edema 

with the use of ketorolac and nepafenac11,12.  

The purpose of conducting our research 

was to find a solution to varying opinions 

about the use of NSAIDs in preventing 

PCME. We selected Nepafenac 0.1% for its 

ease of availability and comparatively 

lower cost in the pharmaceutical markets of 

Islamabad. The objective of this study is to 

compare the mean difference of macular 

thickness in patients using Nepafenac and 

Placebo using optical coherence 

tomography after uneventful 

phacoemulsification (Fig 1). 

 

 

 

 

 

 

 

 

 

 

Material and Methods: 

We performed a randomized controlled 

trial in the Department of Ophthalmology, 

PAF Hospital, Islamabad from 20th June 

2022 to 20th December 2022. Ethical 

approval was obtained from the ethics 

review committee of the Institute. The 

study was conducted on a sample of 170 

eyes which was calculated by the WHO 

sample calculator. 

In this study, all male and female patients 

between the ages of 40 to 65 who were 

planned to have phacoemulsification with 

intraocular lens implantation were 

included. Patients with glaucoma, uveitis, 

retinal diseases, corneal diseases, epiphora, 

adnexal diseases, and systemic diseases like 

diabetes mellitus, hypertension, lung 

diseases, and cardiovascular diseases were 

excluded from the study. Also, patients 

with congenital anomalies of the eye and 

pregnant and lactating mothers were 

excluded from the study. Patients who 

initially were included in the study but had 

complicated phacoemulsification or 

prolonged surgery (more than 30 minutes) 

were also excluded.  

After obtaining ethical approval, patients 

were selected through nonprobability 

consecutive sampling. Informed consent 

was taken from all the participants. A 

detailed history with a complete ophthalmic 

examination including visual acuity 

measurement, refraction (subjective and 

objective), slit lamp examination, 

tonometry, and fundus examination was 

performed. Patients underwent uneventful 

phacoemulsification with intraocular lens 

Figure 1: Cystoid Macular Edema 
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implantation by a single experienced 

surgeon. Patients were divided randomly 

using computer computer-generated 

random number table. Group A was given 

0.1% nepafenac topical drops three times a 

day while group B was given a combination 

of polyvinyl alcohol 1.4% and Povidone 

0.6% (Placebo) with the same frequency. 

Both drugs were given for 30 days. Optical 

coherence tomography was performed 

before cataract surgery and after 7 and 30 

days of cataract surgery. Image acquisition 

was done, and a macular thickness map was 

taken. The retinal thickness/volume was 

recorded after image capture to analyze the 

macular retinal thickness. Macular 

thickness in both groups was compared 

before phacoemulsification, and then 7 and 

30 days after the surgery. 

Data was collected and analysed through 

SPSS version 24. The quantitative variables 

like age and macular thickness were 

presented as mean and SD. The qualitative 

variables like gender, anatomical sides, and 

refractive error involved were presented as 

frequency and percentage. Mean macular 

thickness was compared in two groups by 

independent T-test. A p-value of ≤0.05 was 

taken as significant. Data was categorized 

for age, gender, anatomical side, and 

refractive error. Post-stratification, an 

independent sample t-test was applied for 

each stratum. 

 

Results: 

A total of 170 patients were included in the 

study with 85 in each group. Overall, there 

were 91(53.5%) male and 79(46.5%) 

female in our study. The mean age of 

patients in group A was 51.3±6.2 years and 

in group B was 49.8±6.3 years. Mean post-

operative visual acuity in group A was 0.7 

±0.09 Log Mar and in group B 0.75±0.10 

Log Mar as shown in Table 1. 

 

Table 1: Demographic distribution 

Group-wise distribution 
Group     A 

(nepafenac 

 

group) N=85 

Group B 

(placebo group) 

 

N=85 

Total Number 

(N=170) 

Gender    
Male 42(24.7%) 49(28.8%) 91(53.5%) 

Female 43(25.3%) 36(21.2%) 79 (46.5%) 

Age category    
40-50 years 43(25.3%) 39(22.9%) 82 (48.2%) 
51-65 years 42(24.7%) 46(27.1%) 88 (51.8%) 

Anatomical side    

Left 32(18.8%) 29(17.1%) 61 (35.9%) 
Right 53(31.2%) 56(32.9%) 109 (64.1%) 

Refractive error    
Myopia 7(4.1%) 0(0%) 7 (4.1%) 

Hypermetropia 42(24.7%) 43(25.3%) 85 (50%) 
Astigmatism 36(21.2%) 42(24.7%) 78 (45.9%) 

Descriptive Statistics    

Mean Age (Years) 51.3±6.2 49.8±6.3  

Post-op visual acuity (Log 

 

Mar) 

0.7±0.09 0.75±0.10  

 

There was no statistically significant 

difference in macular thickness of Group A 

and Group B before surgery (215.5±1.0 and 

215.6±0.9, p=0.546) respectively. However 

macular thickness was significantly lower 

in the nepafenac group after 7 days 

(220.1±2.4 vs 228.8±4.4, p=0.000) and 30 

days postoperatively (217.6±1.6 vs 

231.7±6.3, p=0.000) as shown in table 2.  
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Table 2: Comparison of macular thickness before surgery, 7 days, and 30 days after surgery 

Macular 

thickness(µm) 

Group A (Nepafenac 

group) N=85 

Group B (Placebo 

group) 

N=85 

P value 

Before surgery 215.5±1.0 215.6±0.9 0.546 

After 7 days of 

surgery 
220.1±2.4 228.8±4.4 0.000 

After 30 days of 

surgery 
217.6±1.6 231.7±6.3 0.000 

 

 

 

Table 3: Stratification of macular thickness concerning gender 

Gender Groups 

Macular    

thickness 

before 

surgery 

P value 

Macular    

thickness 

after    7    

days    of 

surgery 

P value 

Macular    

thickness 

after   30   

days   of 

surgery 

P value 

Male Group A 214.3±0.8 
0.336 

220.3±2.4 
0.444 

217.2±1.6 
0.399 

 Group B 215.3±0.8 221±2.5 220±2.0 

Female Group A 216.9±0.9 
0.339 

221.3±2.5 
0.468 

221.3±2.5 
0.432 

 Group B 216.3±0.9 219.3±2.3 219.3±2.3 

 

 

Table 4: Stratification of macular thickness in both groups concerning age 

Age Groups 

Macular    

thickness 

before 

surgery 

P value 

Macular    

thickness 

after 7 

days    of 

surgery 

P value 

Macular    

thickness 

After 30   

days of 

surgery 

P value 

40-50 years Group A 214.2±0.8 
0.336 

221.3±2.4 
0.444 

218.2±1.5 
0.399 

 Group B 215.1±0.8   220.2±2.5   220±2.0 

51-65 years Group A 215.9±0.8 
0.339 

220.3±2.5 
0.468 

220.3±2.5 
0.432 

 Group B 216.3±0.9   221.3±2.3 219.2±2.3 
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Table 5: Stratification of macular thickness in both groups concerning anatomical side 

Anatomical 

side 
Groups 

Macular    

thickness 

 

before surgery 

P value 

Macular    

thickness 

after    7    

days    of 

surgery 

P value 

Macular    

thickness 

 

after   30   

days   of 

surgery 

P value 

Left Group A 215.3±0.8 
0.334 

222.5±2.4 
0.445 

216.2±1.5 
0.399 

 Group B 215.1±0.8 220.2±2.5 219±2.0 

Right Group A 215.9±0.8 
0.339 

221.7±2.5 
0.467 

221.3±2.5 
0.431 

 Group B 216.3±0.9 221.3±2.3 219.2±2.3 

 

Table 6: Stratification of macular thickness in both groups concerning refractive error 

 

 

Refractive error 

Groups Macular    

thickness 

before surgery 

P value Macular    

thickness 

after    7    

days    of 

surgery 

P 

value 

Macular    

thickness 

after   30   

days   of 

surgery 

P value 

Myopia Group A 215.3±0.8 

0.334 

222.5±2.4 

0.445 

216.2±1.5 

0.399 
 Group B 216.1±0.9 220.2±2.5 219±2.0 

Hypermetropia Group A 219.2.9±0.8 

0.339 

221.7±2.5 

0.467 

221.3±2.5 

0.431 
 Group B 219.3±0.9 221.3±2.3 219.2±2.3 

Astigmatism Group A 218.5±0.7 

0.389 

220.1±2.1 

0.421 

216.2±0.9 

0.511 
 Group B 217.2±0.7 221.2±2.2 219.1±0.8 

 

No statistically significant difference was 

found among macular thickness in both 

groups concerning gender, age, anatomical 

side and refractive error with p value >0.05. 

 

Discussion: 

PCME is a common cause of visual 

impairment after cataract surgery. 

Optical coherence tomography (OCT) 
has changed the way retinal diseases are 

seen and treated nowadays 13,14. Most 

clinical trials have analyzed OCT 

measurements of macular thickness, 

including studies of CME after cataract 

surgery15. In the current study, there was 

no statistically significant difference in 

macular thickness of Group A and Group 

B (215.5±1.0 and 215.6±0.9, p=0.546) 

before surgery. However macular thickness 

is significantly lower in the nepafenac 

group 7 days after surgery (220.1±2.4 vs 

228.8±4.4, p=0.000) and 30 days 

postoperatively (217.6±1.6 vs 231.7±6.3, 

p=0.000). This result corroborates with that 

of Tzelikis et al, who s t u d i e d  t h e  u s e  

o f  N S A I D s  prophylactically after 

uncomplicated cataract surgery. His study 

showed that incidence of  macular edema 
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was significantly low in the group receiving 

Nepafenac compared with placebo11. This 

is similar to the results we achieved in our 

study. 

On the other hand, a randomized study of 

162 patients by Almeida et al produced 

different results. In this study there were 

three groups with 54 patients in each group. 

On group received 0.5% ketorolac 

eyedrops, the other received 0.1% 

nepafenac eye drops and the third group 

received placebo. The study found out that 

there was no statistically significant 

difference among the three groups in terms 

of macular thickness. In this study, all of 

the patients used the medication topically, 

starting on the day of phacoemulsification 
(preoperatively) and continuing with its use 

for 4 weeks12. Although there was a trend 

toward significance in both the nepafenac 

and ketorolac groups, statistical 

significance could not be found. The results 

of this study were different than ours due to 

a comparatively smaller sample size in each 

of the groups compared to our study which 

had a much larger sample size. 

Our study has produced similar results 

to two other studies by Hariparsad et 

al and an earlier study by Almeida et 

al. Both these studies suggested that 

use of topical nepafenac 

prophylactically is useful for 

preventing CME after cataract surgery. 

Furthermore, the use of 0.5% ketorolac 

tromethamine effectively decreased 

postoperative macular edema8,9. Both these 

studies showed a statistically significant 

decrease in macular thickness after the use 

of NSAIDs which is similar to our study. 

Another study by Miyake et al also 

produced similar results. The study 

confirmed CME using fluorescein 

angiography, compared two groups of 

patients using nepafenac and 

fluorometholone postoperatively, and 

found that the incidence of CME was 

significantly lower in the nepafenac group 

(p < 0.0001) during both the second (p = 

0.0266) and fifth (p = 0.0055) weeks16. A 

similar result was found in the study by 

McCafferty et al. The study concluded that 

the use of Nepafenac reduces the risk of 

PCME in patients with pre-op risk factors 

but has no benefit in patients with no risk 

factors. He therefore recommended that 

Nepafenac may not be used in patients with 

pre-op risks only rather than in all 

uneventful cataract surgeries17. Wittpenn et 

al studied the effect of Ketorolac with 

topical steroids in low-risk patients and 

found that the addition of Ketorolac 

significantly reduces the chances of 

developing PCME in low-risk patients18. 

A review article by Schalnus et al used 

more sensitive evaluation methods than 

visual acuity like contrast sensitivity. The 

study found no statistical difference while 

using prophylactic treatment of CME. 

According to the study the use of NSAIDs 

in not justified in low-risk patients as there 

is very less increase in macular thickness 

and loss of contrast sensitivity in routine 

cataract surgery in low risk patients19. 

Multiple similar studies have proved the 

efficacy of NSAIDs in preventing and 

treating PCME. Gamache et al proved in 

their study that Nepafenac is not only useful 

in preventing PCME but also is effective in 

treating trauma-induced ocular 

inflammation20. Guo et al discussed in 

detail the management of PCME and 

emphasized that when combined with 

topical steroids, topical NSAIDs have a 

synergistic effect in controlling post-op 

inflammation21. Wolf et al compared the 

effect of topical steroids alone and when 

combined with topical Nepafenac on 

PCME. He also found that the patients who 

used Nepafenac had a significantly lower 

incidence of PCME22.  

A few locally conducted studies also 

produced similar results. A study conducted 

by Jahan Zaib et al compared two groups 

after phacoemulsification. One group was 

given 0.1 % Nepafenac and the other group 

was given 1% Prednisolone. Post op central 

macular thickness was significantly lower 

in Nepafenac group compared to 

Prednisolone group23. Similarly, another 

study by Wali Ullah et al compared two 

Al-Shifa Journal of Ophthalmology, Vol. 20, No. 2, April – June 2024 

 



  

54 
 

groups after phacoemulsification. One 

group received standard treatment whereas 

other group received additional 0,1 % 

Nepafenac along with the standard 

treatment. The group receiving 0.1 % 

Nepafenac had statistically significant 

lower central macular thickness compared 

to other group24.  

All the above-mentioned studies validated 

our results in which the Nepafenac group 

had a statistically significant lower 

thickness of macula on OCT 

postoperatively.  

 

Conclusion: 

0.1% Nepafenac is a well-tolerated drug 

with a significant decrease in macular 

thickness as compared to placebo following 

uneventful phacoemulsification. Post-

operative use of topical NSAIDs leads to 

the prevention of central macular edema 

following cataract surgery. Further trials 

are required to understand an in-depth 

analysis of the efficacy of topical NSAIDs 

regarding retinal thinning. 
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