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Background: Cystoid macular edema (CME) remains an important complication after 

cataract surgery. There is no consensus about how to prevent this frequent complication. 

The purpose of this study was to conceive an effective anti-inflammatory strategy using 

nonsteroidal anti-inflammatory drugs (NSAIDs) together with regular treatment with cor-

ticosteroids to prevent CME and improve visual acuity after cataract surgery in patients 

without risk factors.

Materials and methods: We searched the PubMed, Cochrane, and Google Scholar databases 

focused on prospective, controlled, randomized, double-blind clinical trials published in the 

last 10 years, with a minimum follow-up of 4 weeks.

Results: A total of nine clinical trials, one systematic review, and two reviews satisfied our 

search criteria. Most studies highlighted that NSAIDs are as powerful as corticosteroids to 

diminish postoperative inflammation, and demonstrated an additional benefit when used in 

combination with standard corticosteroid postsurgical therapy. In addition, the use of NSAIDs 

in the perioperative period seems to significantly improve the outcome after surgery and helps 

prevent CME in low-risk patients.

Conclusion: The prophylactic use of NSAIDs in combination with the standard postopera-

tive steroid scheme appears to be a positive course of action for preventing CME after cataract 

surgery. We suggest a therapeutic scheme based on the administration of one drop four times a 

day, beginning the day before surgery and for 4 weeks after the procedure. It is also advisable 

to administer one drop every 15 minutes in the hour prior to surgery in order to obtain better 

anti-inflammatory efficacy.

Keywords: cystoid macular edema, non-steroidal anti-inflammatory drugs, cataract surgery, 

NSAIDs, CME

Introduction
Cystoid macular edema (CME) remains an important complication after cataract 

surgery and other ophthalmological interventions. Nowadays, it is the main cause of 

decreased visual acuity after these procedures, even in patients without risk factors 

or in uneventful cataract surgery. Based on the literature consulted, the incidence of 

clinical CME varies from 0.1% to 2% in patients without risk factors.1 However, some 

clinical trials have reported up to 9% angiographic CME and increased mean foveal 

thickness measured by optical coherence tomography.2

Although the exact pathogenesis of CME is yet to be fully elucidated, some 

theories have been put forward. The most accepted one involves intraocular inflam-

mation with prostaglandin (PG) release as the most important factor, which would 
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break the hemato-ocular barrier, increasing its permeability 

with subsequent passage of liquid to the subfoveal space.3–5  

This is the reason corticosteroids and non-steroidal anti-

inflammatory drugs (NSAIDs) are used to treat CME.

The excellent anti-inflammatory effect of steroids is based 

on their ability to inhibit phospholipase A
2
, which reduces 

the production of PGs and leukotrienes by inhibiting both the 

cyclooxygenase (COX) and lipoxygenase pathways.6,7 On 

the other hand, although NSAIDs only inhibit COX, they 

provide a very good anti-inflammatory effect apart from the 

key advantages of maintaining intraoperative mydriasis and 

postoperative pain under control.4,8 Based on their mechanism 

of action, steroids seem to be more powerful than NSAIDs, 

since they act in a preliminary step in the inflammatory 

cascade. In any case, limitations in the use of steroids must 

be acknowledged because of their frequent and dangerous 

side effects, in contrast to the extraordinary safety profile 

presented by NSAIDs.3

The aforementioned effects of both corticosteroids and 

NSAIDs seem to be further maximized when these drugs are 

used in combination for the management of postoperative 

inflammation, producing a synergistic effect, which repre-

sents an excellent therapeutic strategy to consider.6,9 There 

is, however, little consensus in the field of ophthalmology 

about which of the NSAIDs is the one with the best phar-

macokinetic and pharmacodynamic properties and which 

one is able to reach  the inflammatory focus more easily – in 

this case, on the retina – so as to become ophthalmologists’ 

NSAID of choice when talking about the prevention and/or  

treatment of CME. In the same manner, it is not stipulated 

when this therapy should be started in relation to the surgical 

intervention so that an optimal drug concentration in the vitre-

ous humor can be obtained, increasing its anti-inflammatory 

efficacy.

The purpose of the present study was to conceive an 

effective anti-inflammatory strategy using NSAIDs together 

with regular treatment with corticosteroids to prevent CME, 

and improve visual acuity after cataract surgery in patients 

without risk factors based on the analysis of the results 

of clinical trials conducted under different conditions as 

reported in the literature.

Materials and methods
The PubMed, Cochrane, and Google Scholar databases were 

searched, delving first into the effectiveness of the current 

alternatives with steroids and NSAIDs for the prevention 

and treatment of CME. Then, the focus was shifted onto 

the characteristics of the different NSAIDs to shed further 

light on their optimal use within an effective strategy.  

The search terms used were “pseudophakic cystoid macular 

edema”, “cystoid macular edema treatment”, “NSAIDs on 

cystoid macular edema”, “steroid on cystoid macular edema”, 

and “cystoid macular edema prevention”. The inclusion cri-

teria were prospective, controlled, randomized, double-blind 

clinical trials published in the last 10 years, with a minimum 

follow up of 4 weeks. Finally, a total of nine clinical trials, 

one systematic review, and two reviews satisfied our search 

criteria.

Results
In relation to the effectiveness of the use of steroids and 

NSAIDs, in a prospective cohort, Mathys and Cohen2 evalu-

ated macular thickness and best-corrected visual acuity after 

cataract surgery in a group that received only standard treat-

ment with moxifloxacin and prednisolone acetate and in a 

study group to which nepafenac 0.1% was added. It must 

be emphasized that both the control and study groups had 

received three nepafenac drops immediately before surgery. 

They found no significant differences in the groups, and con-

cluded that it is not necessary to add postoperative NSAIDs 

when they are used in the preoperative period.

Unlike those results, substantial visual improvement 

in the postsurgical period was reported by Miyake et al1 in 

a study that compared the postoperative use of nepafenac 

0.1% with fluorometholone 0.1% for 5 weeks. The study 

group that received nepafenac had thinner foveal thickness 

at the end of the trial, as well as presenting an earlier visual 

recovery and less flare in the anterior chamber. This outcome 

points to superior effectiveness of nepafenac in controlling 

postsurgical inflammation.

In a prospective multicenter trial with 546 eyes, Wittpenn 

et al10 evaluated if the addition of perioperative ketorolac 

tromethamine 0.4% to standard treatment with predniso-

lone improves the outcome in patients without risk factors 

for CME. Patients were randomized into two groups: one 

that only received postoperative prednisolone four times a 

day and another that received ketorolac four times a day 

for 3 days preoperatively. Also, both groups received four 

doses of ketorolac 1 hour before surgery. Results in this 

clinical trial showed that none of the patients in the ketoro-

lac group had clinical CME, while five in the control group 

suffered this complication. Similarly, whereas an optical 

coherence tomography scan showed evidence of CME in 

six patients in the control group, no cases in the ketorolac 

group displayed this condition. The authors concluded that 

the addition of perioperative ketorolac to postoperative 
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prednisolone significantly reduces the incidence of CME 

in low-risk patients.

Toward the development of an effective strategy to treat 

CME patients, it is important at this point to look into the 

pharmacokinetic and pharmacodynamic characteristics of 

NSAIDs, as well as their power and effectiveness to decrease 

postoperative inflammation and pain. In a comparative trial, 

Bucci et al11 studied the power of ketorolac and nepafenac in 

the inhibition of prostaglandin E
2
 (PGE

2
) and their concentra-

tion in aqueous humor. They concluded that ketorolac is more 

effective in its capability to inhibit PGE
2
 and also to reach 

higher concentration levels in the anterior chamber. However, 

Bucci et al’s findings were challenged by Walters et al9 on the 

grounds of study-design limitations in a prospective multicenter 

double-blind clinical trial comparing the pharmacokinetics and 

pharmacodynamics of nepafenac, ketorolac and bromfenac. 

Walters concluded that nepafenac has better bioavailability 

because of its prodrug property as well as the greater power 

of amfenac, the active drug in it, to inhibit COX2.

In contrast to those results, Almeida et al12 found no sig-

nificant differences between these NSAIDs in a clinical trial 

that evaluated the effectiveness of nepafenac and ketorolac 

against placebo in 162 eyes. The therapy scheme was one 

drop four times daily beginning 24 hours prior to surgery, 

and maintaining this scheme for 4 weeks after surgery. The 

results showed no significant differences in the three groups. 

The researchers concluded that prophylactic NSAIDs are not 

necessary in patients with no risk factors and after uncom-

plicated surgeries.

In a prospective multicenter double-blind trial with 

227 patients, Nardi et al6 compared the power of nepafenac 

and ketorolac against placebo. Results demonstrated that 

both NSAIDs have greater anti-inflammatory efficacy than 

placebo, and also confirmed that nepafenac is as good as 

ketorolac at preventing postsurgical pain and ocular inflam-

mation, but with better tolerance on the part of patients.

In a recent systematic review, Yilmaz et al4  analyzed 

four randomized controlled clinical trials, two of which 

compared ketorolac with an untreated control group, and two 

that assessed ketorolac versus placebo. They arrived at the 

conclusion that ketorolac treatment significantly reduces the 

risk of developing CME after 4 weeks of treatment.

Discussion
Based on the evidence presented, there is a significant addi-

tive anti-inflammatory effect of NSAIDs when used in com-

bination with standard corticosteroid postsurgical therapy.  

As well as this, the use of NSAIDs in the perioperative period 

seems to significantly improve the outcome after surgery 

and helps prevent CME in low-risk patients. Regarding 

the different options of NSAIDs available, current studies 

highlight nepafenac as the one with better bioavailability and 

greater anti-inflammatory efficacy, as well as being the most 

comfortable drop for the patient.

In conclusion, a prophylactic use of NSAIDs in combina-

tion with the standard postoperative steroid scheme appears 

to be a positive course of action for preventing CME after 

cataract surgery. The recommended scheme is one drop four 

times a day beginning the day before surgery and for 4 weeks 

after the procedure. It is also advisable to administer one drop 

every 15 minutes in the hour prior to surgery so as to obtain 

better anti-inflammatory efficacy. Furthermore, this regime 

could provide additional benefits for surgery, such as main-

taining intraoperative mydriasis, diminishing tyndall, pain, 

and improving postoperative corneal edema. This scheme 

should be reassessed in the case of patients with risk factors 

for CME or complicated cataract surgeries.
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