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ABSTRACT 

Objective: To assess the efficacy of prophylactic administration of 0.1% nepafenac in the maintenance of trans-operative 
mydriasis following cataract surgery. 
Study Design: Comparative prospective study. 
Place and Duration of Study: Armed Forces Institute of Ophthalmology, Rawalpindi, from Oct 2018 to Mar 2019. 
Methodology: A total of 70 patients ndergoing cataract surgery phacoemulsification were randomly placed in either the 
control group or the nepafenac group. Nepafenac eye drops were administered as one drop 8 hourly, 3 days before surgery. 
Control group didn’t receive any medication preoperatively Mydriasis was measured trans-operatively before surgery, after 
aspiration of the cortex, and then at the end of surgery. Patients of both groups received tobradex 2 weeks post-surgery. 
Results: Post-surgery statistically significant (0.001) difference was observed in the mean pupil size between the nepafenac 
group (7.88 ± 0.49) and the control group (6.57 ± 0.92 mm). 
Conclusion: Use of nepafenac prophylactically was very effective in maintenance of trans-operative mydriasis in cataract 
surgery. 
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INTRODUCTION 

Phacoemulsification, because of the best visual re-
sults with intraocular lens (IOL) implantation, is curr-
ently the best surgical procedure in cataract surgery1,2. 
Even though there is improvement in IOL material and 
surgical techniques have greatly advanced in the last 
decade, there is always the risk of inadvertent trauma 
to eyes during surgery. Such trauma results in the acti-
vation and release of inflammatory mediators inclu-
ding prostaglandins (PGs), cyclooxygenase-1 (COX-1) 
and COX-2 enzymes4. The release of these inflamma-
tory mediators results in ocular symptoms and signs 
such as pain, inflammation, miosis, posterior synec-
hiae, posterior capsular opacity, changes in intraocular 
pressure (IOP) and glaucoma5. Surgical trauma results 
in release of PGs which results in miosis of iris. Trans-
operative complications are greatly reduced, and adeq-
uate mydriasis maintained when topical NSAIDS are 
used to inhibit the release of PGs6. 

Two groups of drugs are chiefly used to inhibit 
trans-operative miosis and control postoperative infla-
mmation. These are non-steroidal anti-inflammatory 
drugs (NSAIDs) and topical corticosteroids. NSAIDS 
directly inhibit the COX enzymes whereas steroids     
act at the level of phospholipase A2 resulting in inhi-
bition of PG release6-8. Using both groups of drugs 

simultaneously provide a synergistic effect in inhibi-
ting transoperative miosis and controlling intraocular 
inflammation9.  

Topical ophthalmic suspension consisting of 0.1% 
nepafenac (Nevanac, Novartis) is very effective in inhi-
biting miosis as well as in pain relief and post-surgery 
inflammation10. The purpose of this study was to eval-
uate inhibition of trans-operative miosis by using 0.1% 
nepafenac prophylactically. 

METHODOLOGY 

It was prospective comparative study conducted 
in Armed Forces Institute of Ophthalmology, on pati-
ents undergoing phacoemulsification cataract surgery, 
After approved by the Hospital Ethics Review Commi-
ttee. A total of 70 patients who met the inclusion/exc-
lusion criteria and undergoing cataract surgery pha-
coemulsification for senile or/and metabolic cataract 
were included in the study. They were randomly pla-
ced in either the control group or the nepafenac group 
irrespective of the race or gender.  

Uncomplicated cataracts were included in the 
study whereas the exclusion criteria included preg-
nancy, breastfeeding, history of ocular trauma or surg-
ery, history of infectious eye disease or any prior ocu-
lar inflammation, dry eye, and history of any allergy   
or hypersensitivity to NSAIDS, steroids or any other 
component of the drug which is to be used in the 
study. Patients using PG analogs, NSAIDs or steroids 
within 4 weeks prior to surgerywere also excluded 
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from the study. Patients with uncontrolled hyperten-
sion, diabetes mellitus (DM), proliferative diabetic reti-
nopathy or macular degeneration/edema, chorioreti-
nopathy and pre-operative mydriasis of <6mm were 
excluded from the study.  

Medical history including review of concurrent 
diseases and medications along with ophthalmic exa-
mination was carried out for all seventy patients before 
surgery. The ophthalmic examination included visual 
acuity test, slit lamp examination, tonometry for mea-
suring IOP and fundus examination. Topical 1% tro-
picamide along with 5% phenylephrine using as one 
drop every 15 minutes (total of 3 doses) were used in 
combination in both groups. In the nepafenac group,    
4 doses of 0.1% Nepafenac were administered as one 
drop every 15 minutes one hour before surgery. All 
patients underwent cataract surgery by phacoemulsi-
fication and IOL implantation under either topical or 
retrobulbar anesthesia. The identity of both groups of 
patients was concealed from the surgeons. 

Small standardized incision technique was use for 
the phacoemulsification in all patients. Nasal and tem-
poral corneal incisions were made followed by capsul-
orhexis. Post phacoemulsification, implantation of fol-
dable IOL in the capsular bag was carried out. The in-
cisions were left open without sutures. The horizontal 
and vertical pupillary diameters were measured in mm 
post-surgery with the help of compass under the mic-
roscope. It was then followed by cortex aspiration. 

Post-surgery all the patients received one drop of 
tobradex 6 hourly daily for 10 days. Only the nepafe-
nac group was given one drop of nepafenac 8 hourly 
daily for 3 days pre-surgery and one drop every             
15 minutes one hour before surgery. Post-surgery      
all patients were assessed at day 1st,  2nd and 4th week. 
At each visit, visual acuity, slit lamp examination and 
fundoscopy were carried out.  

SPSS-19 and Microsoft excel were used for com-
pilation of data. All the data was described in terms   
of mean values and proportions for both control and 
nepafenac groups. Student’s t-test was used for compa-
rative analysis. For determination of relative risk and 
association of qualitative variables Fisher exact test 
was used. For establishing statistical significance p-
value of ≤0.05 was used. 

RESULTS 

A total of 70 patients were undergoing cataract 
surgery phacoemulsification were randomly placed in 
either the control group or the nepafenac group. Thirty 

five patients included in each group. Clinical and de-
mographic features of both groups were described in 
table-I. The mean age of patients was 59.35 ± 9.6 years, 
ranging from 39-88 years. Out of 55.7% of the patient 
were male (n=39). The 4-week follow up period was 
completed by all the patients and none showed any 
treatment related adverse effect. No patient had >1 ± 
inflammatory cells at the end of first post-operative 
week. 

Table-II showed trans-operative maintenance of 
mydriasis in both groups at different stages of surgery. 
Preoperatively both the groups had comparable horiz-
ontal pupillary diameter (8.55 mm in nepafenac group 
and 8.24 in the control group) with p-value of 0.144. 
Post-surgery there was statistically significant differ-
ence between the two groups with p-value <0.001. The 
total comparative reduction in the size of pupils from 
the start till end of surgery was also statistically signi-
ficant. The difference in the nepafenac group was 0.67 
± 0.46 mm whereas in the control group it was 1.67 ± 
0.95. There was 7.82% loss of mydriasis in the nepafe-
nac group as compared to 20.26% in the control group. 
In the control group 21 patients had post-surgery red-
uction in pupil size of >1.5 mm whereas in the nepa-
fenac group only 4 patients had reduction greater than 
1.5 mm (p<0.001).  

Table-III showing the relative risk of decreasing 
pupillary size by >1.5mm trans-operatively is 4.9 times 
greater as compared to the nepafenac group. 

DISCUSSION 

Nepafenac is prodrug and is hydrolyzed to Am-
fenac in the intraocular tissues. Amfenac is its active 
form and is a powerful inhibitor of COX-1 and COX-2 

Table-I: Demographic and clinical data (pre-operatively). 

Parameter 

Group 
p-

valve 
Control 
(n=35) 

Nepafenac 
(n=35) 

Age in years 0.625 

Mean ± SD 59.9 ± 10.8 58.8 ± 9.5 
 

Range 39 to 82 39 to 88 
 

Gender, n (%) 0.651 

Male 20 (57.1) 19 (54.3) 
 

Female 15 (42.9) 16 (45.7) 
 

Eye, n (%) 0.788 

Right eye 16 (45.7) 17 (48.5) 
 

Left eye 19 (54.3) 18 (51.5) 
 

Ocular and Systemic Pathology 

Diabetes Mellitus n (%) 8 6 0.592 

Hypertension n (%) 8 11 0.489 

Heart disease n (%) 4 3 0.684 
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enzymes. Nepafenac has excellent permeability and 
bioavailability in the ocular tissues. Nepafenac is a 
target specific NSAID due to its speedy bioactivation       
in ocular tissues. As a result, it inhibits PG synthesis    
in the posterior and anterior segments of the eye11,12. 
During surgery there is trauma to the ocular tissue. 
This trauma leads to phospholipase A2 activation as 
well as the release of platelet-activating factors and 
arachidonic acid metabolites. Arachidonic acid, thr-
ough cyclooxygenase (COX) pathway, forms prostag-
landins (PGs) and through lipoxygenase pathway 
results in the production of leukotrienes (LTs). Endo-
genous PGs result in different ocular effects. These 
include conjunctival hyperemia, post-operative inflam-
mation and miosis as well as increased blood-ocular 
barrier permeability and changes in intra ocular pres-
sure8. 

Miosis during surgery makes cataract surgery 
difficult and there is increase the risk of trauma during 
surgery. It may also increase the risk of postoperative 
inflammation of the eye and rupture of posterior cap-
sule. It has been reported that with >6mm of mydria-
sis, the risk of posterior capsule rupture was reduced 
by half. This clearly shows that maintaining adequate 
pupil dilatation is vitalin ensuring smooth cataract 
removal9. 

Prostaglandins play a crucial role during eye 
trauma including cataract surgery which stimulates the 
inflammatory cascade. The release of a great number   
of inflammatory mediators like prostaglandins, COX-1 
and COX-2 enzymes, causes ocular signs and symp-
toms such as inflammation, edema, pain, miosis, poste-
rior capsular opacity, changes in intraocular pressure 
(IOP) and glaucoma10. These PGs and their release can 

be inhibited with topical NSAIDs. Their inhibition re-
sults in inhibition of miosis and therefor, adequate 
trans-surgical mydriasis can be maintained. Conseq-
uently, trans-operative complications are minimized. 
Nepafenac 0.1% is an NSAID and is aprodrug. Inside 
the intraocular tissues, nepafenac is hydrolyzed to am-
fenac which is a potent inhibitor of COX-1 and COX-
211. As a result, PG synthesis is blocked. It has excellent 
bioavailability and ocular tissue penetration. Nume-
rous studies have established that NSAIDS such as ne-
pafenac are effective in maintenance of trans-operative 
mydriasis12. 

This study has demonstrated that the use of 0.1% 
topical nepafenac was effective as an inhibitor of mio-
sis during cataract surgery. During the entire surgical 
procedure, we found that the nepafenac group had 
consistent tendency towards much greater dm unlike 
the control group. In control group there was a gradual 
failure in maintenance of mydriasis during different 
stages of surgery. Mydriatic effects of topical flurbip-
rofen and prednisolone have been analyzed by Shaikh 
et al. They found no statistical difference between the 
two drugs13. On the other hand, there were different 
studies which have reported greater mydriasis when 
flurbiprofen was used as compared to prednisolone 
14,15. Similarly, it was reported that administration of 
ketorolac preoperatively for 3 days has better results in 
maintaining mydriasis as compared to 1 day and 1 
hour regimen preoperatively16-18. 

In this study, we administered nepafenac 3 days 
before surgery and 4 times one hour before surgery. 
Moreover, though this study has shown significant re-
sults in maintenance of mydriasis during phacoemul-
sification future studies comparing nepafenac with 
other NSAIDs and its effects on macular edema in the 
long run are warranted.  

CONCLUSIONS 

The prophylactic use of nepafenac 0.1% topical 
eye drops was found effective and safe in maintaining 
trans-operative mydriasis during cataract surgery. It    
is the first known clinical study for evaluation of the 
effect of 0.1% nepafenac on pupil size during cataract 
surgery. 
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