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Objective: To evaluate the prophylactic role of topical non-steroidal anti-inflammatory drugs in 

reducing the incidence of central macular edema (CME) in diabetic eyes post-cataract surgery.

Patients and methods: This study included 86 eyes (70 patients) with high risk characteristics 

for the development of CME after cataract surgery. All patients underwent phacoemulsification 

and intraocular lens implantation. Patients were divided into two equal groups (n = 43 [eyes]): a 

control group given topical dexamethasone 0.1%, four times/day for 12 weeks postoperatively 

and a study group given topical ketorolac tromethamine 0.4% twice daily in addition to topical 

dexamethasone 0.1% four times daily for 12 weeks. Patients were examined at 3, 6, and 12 weeks 

postoperatively for evaluation of CME development. The main study outcome was the change 

in the retinal fovea thickness measured with ocular coherence topography.

Results: Ten eyes developed CME (11.6%); eight eyes in the control group and only two eyes 

in the study group. Mean retinal fovea thickness was significantly higher in the control group 

compared to the study group. Moreover, eyes of the control group developed CME significantly 

earlier than those of the study group.

Conclusion: Prophylactic postoperative ketorolac 0.4% may have a role in reducing the 

frequency and severity of CME in diabetic eyes post-cataract surgery.

Keywords: diabetes mellitus, cataract surgery, central macular edema, ketorolac, 

dexamethasone

Introduction
In recent times there has been a significant increase in the number of people with dia-

betes worldwide, and nearly 366 million people are estimated to be diabetic. By 2030, 

that number is expected to double, and this global increase will have a tremendous 

impact on the prevalence of diabetic complications.1

Diabetic eye disease is becoming an increasing problem due to longer life expec-

tancy and a higher incidence of diabetes. Previous studies have mostly concentrated 

on diabetic retinopathy, but diabetes can affect virtually every part of the eye from the 

orbit, and lids, to the anterior and posterior segments, and occasionally it can signifi-

cantly affect vision. Diabetes also influences lens transparency and pharmacological 

pupil dilatation. Cataract occurring in diabetic patients can be due to the diabetes itself 

or due to an accelerated senile cataract, in which case the cataract occurs earlier than 

normal. As with retinopathy, the duration and control of the diabetes are important 

factors in cataract development and management.2–5

Central macular edema (CME) is a painless condition in which swelling or thick-

ening of the central retina (macula) occurs and is usually associated with blurred or 
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distorted vision. The primary cause of CME depends on 

the underlying disease process, but most pathways even-

tually lead to vascular instability and breakdown of the 

blood–retinal barrier. The Müller cells in the retina become 

overwhelmed with fluid leading to their lysis, which results 

in an accumulation of fluid in the outer plexiform and inner 

nuclear layers of the retina.6,7

Ocular tissues, like those of other organs, exhibit well-

defined morphologic reactions to local trauma and insult in 

the form of hyperemia, vasodilation, increased permeability 

of blood vessels, and edema. Cystoid macular edema remains 

a troublesome problem after cataract and other types of ocular 

surgical procedures. It is recognized as the most frequent cause 

of decreased vision in patients following cataract surgery. 

However, its cause is unclear, and all available therapeutic 

interventions, mainly based on theories regarding the patho-

genesis of the condition, are of doubtful effectiveness and are 

still far from being satisfactory. Likewise, more insight into 

the phenomenon is being imparted by the agents being used in 

the preventative or curative line of management in CME.8,9

The magnitude of the problem of liability to develop 

post-cataract CME is more manifested and aggravated in dia-

betic eyes; this necessitates the search for preventive lines as 

opposed to therapeutic lines in order to safeguard against the 

development and/or amelioration of CME severity.10–12 Thus, 

the current study aimed to evaluate the prophylactic role 

of topical non-steroidal anti-inflammatory drug (NSAID), 

ketorolac tromethamine 0.4%, against development of CME 

in diabetic eyes post-cataract surgery and its effect on the 

severity of affected eyes.

Patients and methods
The current prospective comparative study was conducted at 

El-Moada Eye Hospital (Shebin El-Kom, Menoufiya, Egypt) 

between Jan 2011 and March 2012. The study included 

86 eyes (70 patients) with high risk characteristics for the 

postoperative development of CME.

Data collected from patients included age, past ocular 

and medical history, medications, allergies, and family his-

tory of glaucoma. Patients had baseline assessment at their 

preoperative visit, including best corrected visual acuity, 

intraocular pressure measurement with applanation tono

metry, gonioscopy with three mirror Gonio contact lens, 

dilated fundus examination with +78 D volk lens, colour 

fundus photography, and central macular thickness with an 

ocular coherent tomography machine.

The study protocol was approved by the Ethical 

Committee of Menoufia Medical School. The study protocol 

was explained to the patients and all patients provided written 

informed consent.

Patients selected for the study had at least one of the risk 

factors for CME (beside diabetic retinopathy). Those risk 

factors included history of retinal vein occlusion, presence 

of epiretinal membrane, or preoperative use of prostaglandin 

analogues eye drops.

The randomization process used four opaque envelopes 

in two containers. The first container had  (1) for dexametha-

sone drops only, and (2) for combined drops, and the second 

container had the name of patients listed for cataract surgery 

on that day. Patients were randomized to one of the regimes 

by asking an independent person to choose one envelope 

from each container.

All patients underwent phacoemulsification (divide and 

conquer technique) with foldable acrylic intraocular lens 

implantation by one experienced surgeon (MFE) using 

MEGATRON S3 (Geuder, Heidelberg, Germany). Through-

out the follow-up period, patients were examined clinically 

for signs of CME and ocular coherent tomography was 

performed for measurement of central macular thickness at 

3, 6 and 12 weeks postoperatively.

Statistical analysis
Obtained data are presented as means ± standard devia-

tion, ranges, numbers, and ratios. Results were analyzed 

using Wilcoxon ranked test for unrelated data (Z-test) and 

Chi-square test (χ2 test). Statistical analysis was conducted 

using the Statistical Package for the Social Sciences (SPSS) 

version 15 (SPSS Inc., Chicago, IL, USA). A P-value , 0.05 

was considered statistically significant.

Results
The study included 86 eyes of 70 patients; 44 males and 

26 females. Patients were divided equally between the two 

study groups. There was non-significant (P . 0.05) differ-

ence between both studied groups regarding the enrollment 

data (Table 1).

The mean retinal foveal thickness (RFT) in the study 

group was 258.08 ± 16.8 µm in the study group, and 

256.92 ± 17.1 µm in the control group, with no statistically 

significant difference between the two groups (P = 0.0531).

All patients experienced a smooth intraoperative course 

with no significant intraoperative complications and were dis-

charged uneventfully. Throughout postoperative follow-up, 

ten eyes developed CME, giving a total frequency of 11.6% 

irrespective of medication used. Eight eyes in control group 

and only two eyes in the study group developed CME, with 
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Table 1 Patient enrollment data

Study group Control group Total

Sex
  Male 23 21 44
  Female 12 14 26
Age in years
  50–60 13 15 28
  61–70 14 13 27

  .70 6 9 15

Type of diabetes
 I nsulin dependent 6 4 10
  Non-insulin dependent 27 33 60
Duration of diabetes in years

  ,5 9 9 18

  5–10 22 21 43

  .10 4 5 9

Risk factors for central macular edema
 R etinal vein occlusion 4 6 10
  Epiretinal membrane 2 1 3
  Prostaglandin drops 8 13 21
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Figure 2 Mean retinal foveal thickness of eyes that developed central macular 
edema in both groups.

significantly reduced frequency of CME in the study group 

(χ2 = 3.696, P , 0.05; Figure 1).

One eye in the study group developed angiographic 

CME at the 6th week with an RFT of 290 µm and the other 

developed CME at the 12th week with an RFT of 275 µm. 

Conversely, in the control group, four eyes developed angio-

graphic CME at the 3rd week with RFTs of 300, 320, 415, 

and 295 µm, respectively. Three eyes developed CME at the 

6th week with RFTs of 310, 320, and 455 µm respectively, 

and one eye developed CME at the 12th week with an RFT 

of 355 µm. Mean RFT on ocular coherent tomography was 

significantly higher in the control group compared to the 

study group (P  ,  0.05; Figure  2). Moreover, eyes in the 

Table 2 Mean postoperative RFT and time of onset of CME 
recorded in affected eyes

Control Study

RFT  
(μm)

Duration  
(weeks)

RFT  
(μm)

Duration 
(weeks)

Differential 300 3 290 6
415 3 275 12
295 3
320 6
355 12
310 6
320 3
455 6

Total 352.9 ± 60.1 
(295–455)

5.6 ± 3.2 
(3–12)

282.5 ± 10.6* 
(275–290)

9 ± 4.2* 
(6–12)

Note: Data are presented as means ± standard deviation; numbers ranges are in 
parenthesis; *P , 0.05 versus control group.
Abbreviations: CME, central macular edema; RFT, retinal foveal thickness.
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Figure 1 The frequency of development of central macular edema in both groups 
studied.

control group developed CME significantly earlier than those 

in the study group (P , 0.05; Table 2; Figure 3).

Discussion
The current study included 86 cataractous eyes in 70 diabetic 

patients assigned for phacoemulsification with intraocular 

lens implantation; all patients experienced a smooth intraop-

erative course and were discharged uneventfully. Throughout 

postoperative follow-up, ten eyes developed CME for a 

total frequency of 11.6%, irrespective of medication used. 

Katsimpris et al13 compared central foveal thickness changes 

after cataract surgery between normal and diabetic patients 

without retinopathy and found that postoperative central 

foveal thickness in diabetics at all time-points of the follow-

up period was significantly increased compared to controls, 
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and the incidence of CME was 4.0% and 28.6% for controls 

and diabetics respectively. Also, Tsilimbaris et al14 reported 

a significant increase in mean foveal thickness in all patients 

at 1 and 3 months post-cataract surgery, but at 6 months the 

mean foveal thickness values returned to preoperative levels 

in the history-free and glaucoma patients, while it remained 

significantly higher in the diabetic and epiretinal membrane 

patients. Only two eyes in the study group developed CME, 

compared to eight eyes in the control group. This signifi-

cant difference between the two groups demonstrates the 

beneficial effect of prophylactic therapy, irrespective of the 

medications used.

In support of prophylactic therapy, Singh et al15 evalu-

ated nepafenac ophthalmic suspension 0.1% administered 

twice daily, beginning 1-day prior to cataract surgery and for 

90 days postoperative for the prevention of macular edema 

in diabetic patients, and reported that a significantly lower 

percentage of patients in the nepafenac group developed 

CME relative to the vehicle group. Moreover, the mean 

central macular thickness and mean percent change from 

baseline in macular volume were also significantly lower in 

the nepafenac group versus the vehicle group.

Furthermore, Cervantes-Coste et al16 evaluated the impact 

of preoperative use of NSAIDs prior to cataract surgery 

and found prophylactic use of nepafenac was effective in 

reducing macular edema after cataract surgery and in main-

taining trans-operative mydriasis. Also, Zanetti et al17 found 

preoperative use of ketorolac, prednisolone, and nepafenac 

was effective in maintaining intraoperative mydriasis when 

compared to placebo.

Romac et al18 reported that combination of corticoster-

oid and NSAID is an effective and safe therapy for treating 

pseudophakic CME with significant improvement in visual 

acuity and retinal thickness at 2 months posttreatment. In sup-

port of the beneficial effect of the used combination therapy, 

mean retinal foveal thickness was significantly reduced and 

duration till development of CME was significantly shorter 

in patients who received combination therapy versus those 

who received topical steroid alone.

Miyake et  al19 compared the use of topical NSAID 

(nepafenac 0.1%) and a topical steroid (fluorometholone 

0.1%) in preventing CME after cataract extraction with a 

foldable intraocular lens implantation and found nepafenac 

was more effective than fluorometholone in preventing CME, 

and leads to more rapid visual recovery.

The choice of topical ketorolac as the NSAID is also a 

favorable choice as documented by Bucci and Waterbury20 

who reported that ketorolac 0.45% achieved significantly 

greater aqueous concentrations when compared to bromfenac 

0.09% and the active metabolite of nepafenac 0.1% (amfenac) 

in patients undergoing phacoemulsification. Moreover, Bucci 

and Waterbury21 compared prostaglandin E2  inhibition of 

ketorolac 0.45%, bromfenac 0.09%, and nepafenac 0.1% 

at peak dosing levels in patients scheduled to undergo pha-

coemulsification and found that ketorolac 0.45% achieved the 

greatest inhibition, and they concluded that ketorolac 0.45% 

may be more efficacious at controlling inflammation at the 

time of cataract surgery. Yilmaz et al22 in a systematic review 

found that treatment with ketorolac significantly reduced the 

risk of developing CME at the end of 4 weeks of treatment 

compared to controls.

Conclusion
To summarize, this study revealed that prophylactic postop-

erative ketorolac 0.4% may be an important factor in reduc-

ing the frequency and severity of CME in diabetic patients 

undergoing cataract surgery.

Disclosure
The authors report no conflicts of interest in this work.
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