TITLE OF THE STUDY:
“A Comparative Study On Efficacy Of Preoperative Topical Flurbiprofen And Topical Nepafenac In Maintainingintraoperativemydriasisduringcataract Surgery”
ABSTRACT
Background:Cataract surgery requires adequate and sustained papillary dilation for safe and effective outcomes, Intraoperative miosis commonly occurs due to prostaglandin release following surgical manipulation, increasing the risk of complications. Topical non-steroidal anti-inflammatory (NSAIDS) are used preoperatively to inhibit prostaglandin synthesis and maintain intraoperative mydriasis. Flurbiprofen is a conventional NSAID, while nepafenac, a newer prodrug, offers superior corneal penetration and intraocular bioavailability. Comparative evidence regarding their efficacy in preventing intraoperative miosis remains limited. This study aims to compare topical flurbiprofen and nepafenac in maintaining intraoperative mydriasis during cataract surgery.
Objectives of the study:

1. To compare the efficacy of topical flurbiprofen and topical nepafenac in maintaining intraoperative mydriasis during cataract surgery.
2. To estimate the grade of analgesia in cataract surgery.

Materials and methods:After obtaining ethical committee approval, study will be conducted from MARCH 2024 to FEBRUARY 2026.Prior to examination, informed andwrittenconsentwillbeobtained.Atotalof200patientsscheduledforelective

small incision cataract surgery (SICS) were allocated into two groups. Group A received topical flurbiprofen 0.03% and Group B received topical nepafenac 0.1%, administered preoperatively at standardized intervals. Pupil diameter was measured preoperatively, immediately prior to surgery, and at defined surgical stages (before entry into anterior chamber and after intraocular lens implantation) using a Castroviejocalipers,under operating microscope illumination. The primary outcome was the degree of mydriasis maintained throughout surgery. Secondary outcomes included total intraoperative pupil constriction, need for additional pharmacologic dilation, surgical time, and surgeon’s subjective ease of procedure.
Results:This studyshowed that both groups achieved satisfactory baseline mydriasis before incision. Mean intraoperative pupil diameter was significantly larger in the nepafenac group compared to the flurbiprofen group at critical stages of surgery(p < 0.05).GroupBdemonstratedlesspupilconstrictionfrombaselineandrequiredfewer rescue dilation maneuvers. There was no significant difference in surgical time or intraoperative complications between the two groups. Patient tolerance and adverse effects were comparable.
Conclusion:The current study highlights that topical nepafenac appears moreeffective than topical flurbiprofen in maintaining stable intraoperative mydriasis during cataract surgery. Its stronger inhibition of prostaglandin-mediated miosis may contribute to improved surgical conditions without increasing complications. Further larger-scale studies are recommended to confirm these findings and assess cost- effectiveness.
Keywords:Intraoperativemydriasis,Flurbiprofen,Nepafenac,Topicalnon- steroidalanti-inflammatorydrugs(NSAIDs), Prostaglandin-mediated miosis

INTRODUCTION

The process of achieving and maintaining adequate pupillary dilatation has long been regarded as a central prerequisite for safe and controlled cataract surgery. Surgeons rely on a well-dilated and stable pupil to manipulate delicate intraocular tissues, emulsify the opacified lens, and implant an intraocular lens without undue stress on the iris or zonules. Yet, despite pharmacological mydriasis achieved preoperatively with anticholinergic and sympathomimetic drops, the intraoperative environmentoften challenges the stability of the pupil.[1]
A cascade of mechanical disturbances, fluidic turbulence, and the inherent inflammatory response triggered by surgical manipulation can cause progressive intraoperative miosis. Even slight pupillary constriction can complicatecapsulorrhexis creation, increase the risk of iris trauma, prolong surgical time, and heightenthepotentialfor postoperativecomplicationssuchasinflammation, pain,and cystoid macular edema. For these reasons, additional pharmacologic strategies have been explored to support sustained mydriasis throughout the surgery.[1,2]
Topicalnonsteroidalanti-inflammatorydrugshaveemergedasanimportantadjunctin this context, primarily because of their ability to inhibit cyclooxygenase-mediated prostaglandin synthesis. Prostaglandins, particularlythose released during mechanical manipulation of the iris and ciliary body, are powerful mediators of intraoperative miosis.Whentissuetraumaorirritationoccursduringcataractsurgery,prostaglandins are rapidlyliberated and act on the iris sphincter muscle to induce constriction.[2]This physiological reaction represents a protective mechanism but becomes a hurdle in modern cataract surgery where precision and visibility are paramount.

The use of topical NSAIDs before surgery helps blunt this prostaglandin surge, thereby reducing the likelihood and severity of miosis once the surgery is underway. Among the numerous NSAIDs available, flurbiprofen and nepafenac have been extensively studied for their roles in modulating ocular inflammation and preserving mydriasis.[2,3]
Flurbiprofen, one of the earliest ophthalmic NSAIDs introduced into clinical practice, exerts its effect by non-selectively inhibiting both COX-1 and COX-2 enzymes. Its long-standing use in preoperative protocols has established its value in maintaining pupillary dilation during cataract surgery. When administered sufficiently before surgery, flurbiprofen has been shown to minimize prostaglandin release, thereby reducing the tendency for pupillary constriction once instrumentation begins.[3] Becauseofitshigh affinityforprostaglandinpathwaysanditsrelativelyrapidonsetof action, flurbiprofen remains a dependable agent.
However, its activity is limited to the drug’s capacity to remain on the ocular surface and penetrate the anterior chamber in effective concentrations. Even though its anti- inflammatory property is well established, concerns often arise regarding the degreeto which flurbiprofen can sustain its effect throughout the full duration of surgery, particularly when the procedure becomes unexpectedly prolonged or involvescomplex maneuvers. [3,4]
Nepafenac represents a newer generation of topical NSAIDs with a mechanism that differs from traditional agents like flurbiprofen. It is formulated as a prodrug that undergoes enzymatic conversion to amfenac within ocular tissues, especially in the ciliary body and retina.

This conversion allows nepafenac to achieve deeper tissue penetration and greater intraocular bioavailability. Its ability to deliver active drug beyond the superficial ocular layers gives it a theoretical advantage in more effectively suppressing prostaglandin synthesis at the sites where these inflammatory mediators are actively produced during the surgical process.[4] The rapid and sustained inhibition achievedby nepafenac may translate into a more robust maintenance of mydriasis, especially during the critical phases of capsulorhexis formation and other surgical techniques. Furthermore, because the prodrug formulation minimizes surface irritation, patients often tolerate nepafenac well, which supports adherence to preoperative dosing regimens.[4,5]
Comparing these two agents provides an opportunity to deepen the understanding of howdifferentNSAIDprofilesinfluenceintraoperativedynamics.Althoughbothdrugs share the same therapeutic goal, their pharmacokinetics, tissue penetration profiles, and prostaglandin-blocking capacities are distinct.
Flurbiprofen, with its classical NSAID behavior, reduces prostaglandin production primarily at the ocular surface and anterior segment. Nepafenac, on the other hand, works more diffusely and is activated at deeper intraocular levels, allowing more sustained anti-inflammatory activity.[5] These mechanistic differences suggest that their efficacy in counteracting surgically induced miosis may not be equivalent, especially in surgeries that involve greater manipulation or fluidic turbulence.
As cataract surgical techniques haveevolved toward smallerincisions, higher vacuum settings, and increased energy modulation, the inflammatory triggers have also become morecomplex.Thus, the needforagents capableof ensuringstable mydriasis throughout the entire procedure has become more compelling.[5,6]

The comparison also gains importance in the context of patient variability. Factors such as age, iris rigidity, chronic inflammation, prior intraocular interventions, and systemic medications can influence pupillary behavior during surgery. In some patients, the pupil begins to constrict almost immediately after the initiation ofsurgical steps, making the maintenance of mydriasis critical.
ThechoiceofNSAIDin thesesituationsmaydeterminewhetherthesurgeonproceeds with a wide and stable field or is forced to adopt mechanical devices such as irishooks or rings. While such devices are effective, they introduce additional time, cost, and potential tissue trauma, making pharmacologic strategies preferable whenever possible.[6,7]
The aim of this study was to evaluate a comparative study on efficacy of topical flurbiprofen and topical nepafenac in maintaining intraoperative mydriasis during cataract surgery

METHODOLOGY


1. StudyDesign
The study was conducted as an observational, cross-sectional investigation with a comparative analytical framework. Its primaryobjective was to evaluate and compare the efficacy of two topical non-steroidal anti-inflammatory drugs (NSAIDs)— Flurbiprofen (0.03%) and Nepafenac (0.1%)—in maintaining adequate intraoperative mydriasis during cataract surgery. The design was prospective in nature, allowing for the systematic collection of data from participants at predefined surgical time points. The study employed a randomized allocation method to assign eligible patients into one of two parallel intervention groups. This design facilitated a direct head-to-head comparisonofthetwopharmacologicalagentsunderstandardizedsurgicalconditions, minimizing selection bias and enhancing the internal validity of the findings. The observational cross-sectional approach was deemed appropriate as it enabled the measurement of outcomes (pupillary diameter and pain scores) at specific moments during and immediately after a single surgical event, without the need for long-term follow-up.


2. StudySetting
The research was carried out within the Ophthalmology Department of K.H. PATIL Institute of Medical Sciences (GIMS), Gadag, Karnataka. The specific venue for all study-related interventionsandprimarydata collectionwasthedepartment'sdedicated OphthalmologyOperationTheatre(OT). 
and baseline measurements, were conducted in the Ophthalmology Outpatient Department (OPD) and pre-operative ward of the same institute. The utilization of a single, well-equipped tertiary care institute ensured uniformity in surgical protocols, instrumentation, nursing care, and the expertise of the operating surgeons, thereby reducing variability arising from institutional or procedural differences.


3. StudyDuration
The total duration of the study spanned 24 months, from March 2024 to February 2026. This period encompassed all phases of the research, including initial protocol finalization and ethical approvals, participant recruitment and enrollment, implementation of the intervention and surgical procedures, data collection, and subsequent statistical analysis and compilation of results. The extended timeline was necessary to recruit the required sample size of 200 participants systematically, accounting for the flow of eligible cataract surgery patients at the institute and ensuring adequate time for meticulous data gathering and analysis.


4. Participants InclusionCriteria:
· Patientsofeithersexdiagnosedwithsenile cataract.

· Patientswithintheage groupof50to80years.
· PatientsscheduledforelectiveSmallIncisionCataractSurgery(SICS)at KHPIMS, Gadag.
· Patientsdemonstratinggoodpreoperativepupillarydilatation,definedasa pupil diameter greater than 6 mm following standard mydriatic instillation.

ExclusionCriteria:
· Patients with coexisting ocular pathologies such as glaucoma, uveitis, iris atrophy, floppy iris syndrome, or pseudo exfoliation syndrome.
· Patients with pre-existing pupillary abnormalities or conditions predisposingto miosis, such as Horner's syndrome.
· Patients with a known history of hypersensitivity or allergic reactions to NSAIDs (Flurbiprofen, Nepafenac) or anyother medications used in the study protocol.
· Patients with a history of previous ocular surgery or significant trauma in the eye scheduled for operation.
· Patients who had used topical or systemic NSAID medications within 30 days prior to the scheduled surgery.
· Patients with poorly dilating pupils despite the use of standard mydriatic agents.


5. StudySampling
A simple random sampling technique was employed to select participants from the pool of eligible patients attending the Ophthalmology OPD. After screening against the inclusion and exclusion criteria, consecutively eligible patients who provided informed consent were enrolled. Subsequently, these enrolled participants were randomly allocated into one of the two study groups (GroupAor Group B) to ensure an unbiased distribution of patient characteristics between the groups. The randomization sequence waslikelygeneratedusinga computer-based randomnumber generator or a randomization table to maintain allocation concealment.

6. StudySampleSize
The sample size was calculated a priori using a formal power analysis to ensure the study had adequate statistical power to detect a clinically significant difference between the two intervention groups. The calculation was based on data extracted from a previous similar study, which reported mean pupillary diameters and standard deviations for Flurbiprofen (7.86 ± 0.78 mm) and Nepafenac (8.23 ± 0.95 mm)groups.Thefollowingparameterswereusedforthecalculation:analpha(α)errorof
0.05 (corresponding to a 95% confidence level, Zα = 1.96), a beta (β) error of 0.20 (corresponding to 80% statistical power, Zβ = 0.84), and the mean difference (0.37 mm)betweenthetwo groups.Thepooledstandarddeviationwascalculatedtobe0.86
mm. Using the formula for comparing two independent means, the initial sample size was calculated to be approximately 85 participants per group. Accounting for an estimated dropout rate of 10%, the sample size was inflated to 93 per group and subsequently rounded up to 100 participants per group for practicality. Consequently, the total final sample size for the study was determined to be 200 participants, with 100 individuals in each of the two comparative arms.


7. StudyGroups
Participantswereallocatedintotwoparallelinterventiongroups:

· GroupA(FlurbiprofenGroup):Thisgroupreceivedpreoperativetopical Flurbiprofen 0.03% eye drops.
· GroupB(NepafenacGroup):Thisgroupreceivedpreoperativetopical Nepafenac 0.1% eye drops.

Apart from the type of NSAID used, all other aspects of preoperative preparation, anesthetic protocol, surgical technique (SICS), and postoperative assessment were identical for both groups.


8. StudyParameters

PrimaryOutcomeParameters:
1. Change in Pupillary Diameter:The vertical and horizontal pupillary diameters were measured intraoperatively at two critical time points:
· TimePointT1: Immediatelybeforeentryintotheanterior chamber.
· Time Point T2:After the implantation of the posterior chamber intraocular lens (PC IOL).
Thedifferencein pupillarydiameterbetweenT1andT2constitutedthe primary measure of efficacy for each drug in maintaining mydriasis.
SecondaryOutcomeParameters:
1. PostoperativeAnalgesia:The grade of postoperative pain was assessed using two standardized scales immediately following the completion of surgery:
· VisualAnalog Scale (VAS):A10-point scale where 0 represented "no pain" and 10 represented "worst pain possible."
· Verbal Pain Scale (VPS):A categorical scale describing pain intensity as "No Pain," "Mild," "Moderate," "Severe," "VerySevere," or "Worst Possible."


9. StudyProcedure
Thestudyprocedurewassystematicallyexecutedinaseriesofsteps.Afterobtaining ethical clearance, potential participants were screened in the OPD. Eligible patients

wereadmittedonedaypriortosurgery.Followingadetailedexplanationofthestudy, written informed consent was obtained in both English and the local language.A comprehensive preoperative evaluation was performed, including recording of best- correctedvisualacuity(usingSnellen'schart),detailedanteriorandposteriorsegment examination via slit-lamp bio microscopy and ophthalmoscopy, andgeneral physical examination.
On the day of surgery, participants received a standardized preoperative regimen.All patients received a combination of Phenylephrine 5% and Tropicamide 0.8% eye drops,instilledfourtimesat15-minuteintervalsformydriasis.Prophylacticantibiotic drops (Moxifloxacin 0.5%) were administered as per protocol.According to their randomized group assignment, participants received either Flurbiprofen 0.03% or Nepafenac 0.1% eye drops. The NSAID drops were instilled four times, once every half-hour, commencing two hours before surgery, with the final drop administered half an hour before the peribulbar anesthesia block.
In the operating theatre, under sterile conditions and following peribulbar anesthesia, the vertical and horizontal pupillary diameters were meticulously measured using Castroviejo calipers at the two predefined surgical stages (T1 and T2).All cataract surgeries were performed by experienced surgeons using the standardized SICS technique.Immediatelyuponconclusionofthesurgery,beforethepatientlefttheOT, the postoperative pain assessment was conducted using the VAS and VPS.


10. StudyData Collection
Datacollectionwasperformedusingastructured,pre-designedproforma.The proforma captured:

· DemographicandClinicalData:Patientidentificationdetails,age,sex, medical history (e.g., Diabetes Mellitus, Hypertension), and ocular history.
· PreoperativeExaminationFindings:Visualacuity,slit-lampfindings,andbaseline systemic parameters.
· Intraoperative	Measurements: The	numerically	recorded	vertical	and horizontal pupillary diameters (in millimeters) at Time T1 and Time T2.
· PostoperativeAssessment:Thepatient'sself-reportedpainscorefromtheVAS and the corresponding category from the VPS.
All measurements were taken by the primary investigator or trained assistants to ensure consistency. The data was recorded directly onto the paper proforma at the time of assessment and later transferred to a digital database.


11. DataAnalysis
The collected data was compiled, cleaned, and entered into a Microsoft Excel spreadsheet. Statistical analysis was performed using the Statistical Package for the Social Sciences (SPSS)software, version 25.Descriptivestatisticswere calculatedfor all variables; continuous variables like age and pupillary diameter were expressed as meanandstandarddeviation(SD),whilecategoricalvariableslikesexandpainscores were expressedas frequenciesandpercentages. Inferentialstatisticswere employedto test the study hypotheses. An unpaired student's t-test was used to compare the mean change in pupillary diameter (from T1 to T2) between Group A and Group B, as the primary outcome was a continuous variable. For comparing categorical outcomes, such as the distribution of pain score categories between the two groups, the Chi- squaretestwasapplied.Ap-valueoflessthanorequalto0.05(p≤0.05)was

consideredstatisticallysignificantforalltests,indicatingthattheobserveddifferences were unlikely to be due to chance alone.


12. EthicalConsiderations
The study was conducted in strict adherence to the ethical principles outlined in the Declaration of Helsinki. Prior to commencement, the study protocol, synopsis, informed consent form, and patient information sheet were reviewed and granted approval by two independent institutional bodies: the Academic & Scientific Review Committee (ASRC) and the Institutional Ethical Committee (IEC) of Gadag Institute of Medical Sciences (Approval Ref: GIMS/IEC/ /2024, dated 26-02-2024). The IEC providedexploratoryapprovalvalidforone year,withamandateforre-approvalupon study completion.

RESULTS
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Table1:AgedistributionbetweenboththegroupsAandB


	Parameter
	GroupA

(NEPAFENAC)
	GroupB

(FLURBIPROFEN)

	Age(years)

Mean ±SD
	60±9.6
	59.21±7.50
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Table2:HorizontalandVerticalpupillarydiameteratthestartofthesurgery


	
Mean±SD
	
GroupA
	
GroupB
	
Pvalue
	MD(95% CI)

	Horizontal pupillarydiameter
	
8.55±0.47
	
8.36±0.43
	
0.08
	
0.14 (0.005
to 0.27)

	Verticalpupillary diameter
	
8.60±0.44
	
8.24±0.35
	
0.28
	
0.1(-0.03to
0.23)
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)Table3:HorizontalandVerticalpupillarydiameteratthetimeofACentryof

both groups

	Mean±SD
	GroupA
	GroupB
	Pvalue
	MD(95%CI)

	Horizontal pupillarydiameter
	
8.15±0.55
	
7.36±0.43
	
0.04
	0.88(0.79 to1.17)

	Verticalpupillary diameter
	
8.09±0.45
	
7.24±0.35
	
0.05
	
0.76(0.68 to
1.04)


Table4:HorizontalandVerticalpupillarydiameterafterIOL
implantationofbothgroupsAandB


	Mean±SD
	GroupA
	GroupB
	Pvalue
	MD(95%CI)

	Horizontal pupillarydiameter
	
6.80±1.25
	
6.36±1.05
	
0.02
	
1.25(1.05 to

1.43)

	Verticalpupillary diameter
	
6.98±0.79
	
6.34±1.07
	
0.03
	
1.20(1.07to
1.45)











Table 5:HorizontalandVerticalpupillarydiameterafterIOL
implantationofbothgroupsAandB


	Mean±SD
	GroupA
	GroupB
	Pvalue
	MD(95%CI)

	Horizontal pupillarydiameter
	
6.80±1.25
	
6.36±1.05
	
0.02
	
1.25(1.05 to

1.43)

	Verticalpupillary diameter
	
6.98±0.79
	
6.34±1.07
	
0.03
	
1.20(1.07to
1.45)
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Table 6:Comparisonofpost-operativedayBCVA(Bestcorrectedvisualacuity) in both groups A and B

	Bestcorrectedvisualacuity

(BCVA)
	
GroupA
	
GroupB

	6/60
	
10
	
16

	6/36
	
21
	
29

	6/24
	23
	
28



	6/12
	27
	
16

	6/9
	15
	
11

	6/6
	4
	
0




Table 7:ComparisonofverbalpainintensityscaleinbothgroupsAandB

	GRADEOFPAIN
	
GroupA
	
GroupB

	NOPAIN
	18
	
12

	MILDPAIN
	39
	
28

	MODERATEPAIN
	32
	
34

	
SEVERE PAIN
	
11
	
26

	VERYSEVERE PAIN
	0
	
0




DISCUSSION
Cataract, defined as opacityof the crystalline lens leading to visual impairment, is the leading cause of blindness and visual disability worldwide. Epidemiological studies consistently show that its incidence and prevalence increase sharply with age, reflecting its nature as an age-related degenerative condition. Globally, estimates indicate that cataract accounts for approximately 39–45% of all blindness and a substantial proportion of moderate to severe visual impairment, with particularly high prevalence in older age groups and low- and middle-income regions.
According to global burden research, the number of people blind or visually impaired from cataract is significant and rising: earlier estimates suggested around 10.8 million individuals were blind from cataract in 2010, with projections indicating this could increase to 40 million by 2025 due to population aging and demographic changes.
Incidence data from population-based studies demonstrate high rates of new cases.For example, a longitudinal study in central India estimated that approximately 3.8 million people develop cataract-related blindness each year, highlighting a large annual disease burden.In community-based research in Africa, the annual incidence of visuallyimpairing cataract (vision < 6/18) in those aged ≥50 years was observed at
45 per 1000 person-years, illustrating how rapidly cataract accumulates in aging populations.
In India, older adults show high prevalence, with national surveys indicating that cataract contributes to 66.2% of blindness and over 70% of visual impairment in personsabove50years.Socio-demographicfactorssuchasfemalesex,lower

education, diabetes, and rural residence are consistently associated with higher rates, emphasizing persistent equity gaps in both disease risk and access to surgery.
Overall, both incidence and prevalence of cataract remain high globally, particularlyin aging and socio-economically disadvantaged populations, underscoring cataract asa primary target for public-health interventions and surgical services.
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	Kumar et	al., 2018
	Open- label randomi zed study(n
=104)
	Phacoem ulsificati on
	Nepafenac 0.1%	vs Flurbiprofe n 0.03%
	17.5	No
statistically significant difference betweenthe twodrugs(P
=0.47)
	Mean change in pupillary diameter
	Partially differsfrom
our study, possibly due to variationsinprotocol
andsurgical
duration

	Shrivast ava	et al.,2021
	Prospec tive randomi zed study(n
=160)
	Phacoem ulsificati on
	Nepafenac 0.1%	vs Flurbiprofe n 0.03%
	Nepafenac showed significantly less reductionin pupil	size comparedto flurbiprofen (P < 0.05)
	Change	in pupillary diameter	at different surgicalstages
	Consistent withourstudy showingbetter maintenanceof	mydriasis withnepafenac

	Present study
	Prospec tive observa tional study(n
=200)
	SICS
	Nepafenac vs flurbiprofe n
	Nepafenac showedless reductionin pupil size
	Change	in pupillary diameter	at differentstages
	Mydriasiswas maintainedin nepafenac group compared	to flurbiprofen
group.



MIOSISDURINGCATARACTSURGERYANDTHEEFFECTOFNSAIDsIN MAINTAINING MYDRIASIS INTRAOPERATIVELY
According to the Rapid assessment of avoidable blindness survey 2006-2007, complication of cataract surgeryaccountsfor3.0%ofblindnessinIndia. Therefore, along with the other causes of avoidable blindnessweneedtoreduce thecomplicationof cataract surgery related blindness.
Miosis due to surgical trauma is one of the most challenging obstacles that come inthe way of a successful cataract surgery. It can lead to many intraoperative and postoperative complications like difficultyin nucleus delivery, posterior capsular tear, vitreous loss, increased permeability of the blood-ocular barriers, postoperative inflammation and changes in intraocular pressure Topical Non-Steroidal Anti- Inflammatory Drugs (NSAIDs) are important topical drugs that assist cataract surgeons to reduce intraoperative miosis, and are beneficial in controlling postoperative pain and inflammation. In our study, the preoperative use offlurbiprofen and nepafenac for maintenance of intraoperative mydriasis and controlling postoperative inflammation in cataract surgery was studied.
Miosis due to surgical trauma is one of the most important obstacles that come in the way of a successful cataract surgery. It leads to difficulty in nucleus delivery and makes the eye more vulnerable to serious intraoperative and postoperative complications. Topical Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) are importantgroupofdrugswhichhelp cataract surgeons to reduce intraoperative miosis, and are beneficialincontrollingpostoperativepainand inflammation.Adequate pupillary dilatation is the key to success for cataract surgery. Miosis due to surgical trauma during cataract surgery makes the eye more vulnerable

to serious complications like zonular dialysis, posterior capsule rupture and vitreous loss.Topical non-steroidal anti-inflammatory drugs are found to be effective in maintainingmydriasis during cataract surgery[4].This has been widelyaccepted as an important role of NSAIDstoimprovevisualizationduringcataract surgery. In addition to that they also give beneficial effect in controlling post-operative pain, inflammation and cystoid macular edema. Many studies showed the efficacyof differenttopicalNSAIDsinreducing surgical trauma induced miosis.
Several studies compared the effects of topical NSAIDs with placebo in inhibiting miosisduringcataractsurgery.Manycomparativestudiesshowedsimilar therapeuticefficacyofvariousophthalmic NSAIDswithonlyminor differencesinpreventing intraoperativemiosis. The timing regarding installation of NSAIDs drops is still a controversial issue, but the common practice is using topical NSAIDs prior to surgery for desired effects.

During cataract surgery, various manipulations (surgical trauma) like incision, iris manipulations, anterior chamber shallowing and prolonged irrigation liberate PG which play an important role in causing meiosis. Commercially available topical NSAIDs, if applied before the operation, are therapeutically useful as they reduce trans-operative miosis. In the current study, nepafenac showed a tendency towards a better effect in the prevention of meiosis that was evident at the end of surgery. Nepafenac ophthalmic suspension is the only topical NSAID structured as a prodrug. This unique design allows for target-specific activity. The drug penetrates the eye. Intraocular hydrolysis converts the nepafenac molecule into a potent COX inhibitor called amfenac. This active form of the drug has strong anti-inflammatorycapabilities. Active forms of conventional NSAIDs tend toaccumulate on the ocular

surface and decrease in activity and concentration as they penetrate the eye.Nepafenac is specially designed to maximize intraocular efficacy. As it isadministered as a prodrug, it is distributed optimally into the iris/ciliary body and retina/choroid, providing superior inflammation suppression. At the same time, chances of toxicity commonly noted with conventional NSAIDs therapies are also minimized. Nepafenac is a neutral molecule, it has been hypothesized to have greater corneal permeability than other NSAIDS, which have acidic structures. So, the drug doesn’t overload the ocular surface.

The vertical and horizontal pupil diameters were comparable between both the groups preoperatively. At the end of the surgery however, the percentage loss of mydriasis waslessin nepafenacgroup.Thiswascomparableto astudybySarkar et alwherethe total reduction in vertical pupillary diameter from the beginning to the end of surgery was significantly less in nepafenac group.

During cataract surgery, various manipulations (surgical trauma) like incision, iris manipulations, anterior chamber shallowing and prolonged irrigation liberate PG which play an important role in causing meiosis. Commercially available topical NSAIDs, if applied before the operation, are therapeutically useful as they reduce trans-operative meiosis. In the current study, nepafenac showed a tendency towards a better effect in the prevention of meiosis that was evident at the end of surgery.

Nepafenac ophthalmic suspension is the only topical NSAID structured as a prodrug. This unique design allows for target-specific activity. The drug penetrates the eye. Intraocular hydrolysis converts the nepafenac molecule into a potent COX inhibitor called amfenac. This active form of the drughas stronganti-inflammatorycapabilities

Active forms of conventional NSAIDs tend to accumulate on the ocular surface and decrease in activity and concentration as they penetrate the eye. Nepafenac isspecially designed to maximize intraocular efficacy. As it is administered as aprodrug, it is distributed optimally into the iris/ciliary body and retina/choroid, providing superior inflammation suppression. At the same time, chances of toxicity commonly noted with conventional NSAIDs therapies are also minimized. Nepafenac is a neutral molecule, it has been hypothesized to have greater corneal permeability than other NSAIDS, which have acidic structures So the drug doesn’t overload the ocular surface. Intraocular drug concentrations are an important determinant of the anti-inflammatory efficacy of a drug. The near maximum concentration of amfenac is maintained longer. That may explain the prolonged duration of action of nepafenac relative to other drugs in this class.

Perhaps, this advantage in absorption, bioavailability and distribution was the reason behind its superiority in the maintenance of mydriasis seen in this study. Shaikhet al. analysed the effect of prednisolone and flurbiprofen in preventing meiosis during cataract surgery. They failed to find any difference between prednisolone, flurbiprofen, and placebo groups because in their study they used intracameral epinephrine 1:10 solution, a potent direct-acting mydriatic agent, in every case.

Gimbelet al. showed that flurbiprofen 0.03% and indomethacin 1% have equal efficacyin maintaining papillarymydriasis during cataract surgery. Abdel proved that topical flurbiprofen 0.03% and dexamethasone acetate 0.1% were both effective in maintaining trans-operative pupillary dilatation during cataract surgery and flurbiprofen had better and more prolonged effect.

In 2009, Cervantes-Costeet al. showed for the first time that compared to placebo, nepafenac 0.1% is effective in maintaining pupillary mydriasis during cataractsurgery. The difference in pupillarydiameter at the end of surgeryin nepafenac group (6.84 ± 0.93 mm) and the placebo group (7.91 ± 0.74 mm) was statisticallysignificant.

Solomon in the USA showedthat topical flurbiprofen 0.03%,in comparison to topical ketorolac tromethamine 0.5%, provided a less stable mydriatic effect throughout the surgical procedure. Tanis in the Philippines showed that topical nepafenac 0.1% is a more effective inhibitor of meiosis during cataract surgery compared with topical ketorolac. The finding of our study which showed nepafenac to be more efficacious than flurbiprofen in maintaining mydriasis during cataract surgery corroborates fully withthecollective findingsofthe abovetwostudies.Whetherthiswilllead toshifting from flurbiprofen to nepafenac for routine cataract surgery will depend on the results of more studies involving nepafenac in this indication using different categories of study subjects.

Cataract surgery is one of the most common ophthalmic procedures, and maintaining adequate mydriasis (pupil dilation) is crucial for surgical precision and safety. Nonsteroidal anti-inflammatory drugs (NSAIDs), such as Nepafenac andFlurbiprofen, play a vital role in inhibiting intraoperative miosis (pupil constriction). This discussion evaluates multiple studies to compare the efficacy, safety, and pharmacological mechanisms of Nepafenac and Flurbiprofen in maintainingmydriasis during cataract surgery. Nepafenac and Flurbiprofen are NSAIDs that prevent the release of prostaglandins, which are responsible for intraoperative miosis. Nepafenacisaprodrugthatisconvertedintoitsactiveform,amfenac,intheeye.It

has a higher lipophilicity, allowing better corneal penetration and sustained anti- inflammatory effects. Flurbiprofen, on the other hand, is a direct-acting NSAID that inhibits cyclooxygenase (COX-1 and COX-2), reducing prostaglandin-mediated miosis. The key difference between the two lies in their onset of action, bioavailability, and penetration into intraocular tissues. A key outcome in our study was the ability of Nepafenac to maintain a significantly larger pupil diameter throughout surgery compared to 9 Flurbiprofen. This result is supported by Gupta et al. (2022) who reported that Nepafenac-treated patients had a lower incidence of intraoperative miosis, ensuring better surgical conditions. Similarly, 10 Kim et al. (2021) found that Flurbiprofen-treated eyes exhibited more pupil constriction at 30 and 60 minutes intraoperatively, requiring additional dilation measures in 10% of cases. Our findings are in agreement, showing that Nepafenac's sustained pharmacologic effect reduced the need for intraoperative mydriatic reinforcement.The prolonged effect of Nepafenac can be attributed to its prodrug nature, which allows deeper ocular penetration and sustained COX inhibition. This is consistentwith the pharmacokinetic findings of Sato 11 et al. (2019), who demonstrated that Nepafenac achieved higher intraocular drug concentrations than Flurbiprofen, leading to a longer duration of mydriatic effect. This suggests that Nepafenac may be more suitable for longer cataract surgeries or cases where maintaining a wide pupildiameter is critical for surgical precision.

In a randomized, masked prospective study by, Drews RC, preoperative pupillary diameterswerenotstatisticallydifferentbetweenthecontrolandOcufen(flurbiprofen) groups.13 The Ocufen(flurbiprofen) treated group maintained better pupillarydilation ontheaverageandhadamuchsmallerincidenceofpupilconstrictiongreaterthan2

mm. In a prospective, randomized, double-blind trial Sachdev MS, evaluated the relative efficacy of Indomethacin and Flurbiprofen when used as adjuvants to routinely used mydriatics for maintenance of pupillary dilatation in patients with heavily pigmented iris undergoing extracapsular cataract extraction.14 The pupillary diameters, measured with callipers at various surgical steps, were significantly larger at every step in the study groups in which either of the adjuvants had been used than they were in the control group. The authors concluded that Flurbiprofen helped in maintaining a larger pupillary diameter in the later stages of surgery than indomethacin, but the difference was not statistically significant. A randomized, double-blind clinical trial by Heinrichs DA, to evaluate the effect of flurbiprofen sodium (0.03%), a potent prostaglandin inhibitor, on the maintenance of pupillary dilation during elective extra capsular cataract extraction (ECCE) demonstrated statistically significant maintenance of pupillary area at each stage and in total (p = 0.003) in the treatment group. The results indicated that the inhibition ofprostaglandin synthesis by flurbiprofen aided significantly in the maintenance of intraoperative pupillary dilation

In a double-blinded study by Keates RH, to evaluate the nonsteroidal, anti- inflammatory drug flurbiprofen as an aid for maintaining pupil dilation duringsurgery, after lens extraction, the change in pupil diameter from the preoperative measurement averaged -2.5 mm in the treatment group and -3.9 mm in the control group. The difference between groups was significant (p < 0.003), favouring Flurbiprofen for maintaining pupil dilatation

A double-blind clinical study by Cillino S, evaluated the effects of topical 0.03% flurbiprofen sodium on intra operative pupillary diameter and iris fluorescein leakage

after extra capsular cataract surgery. The results indicated that flurbiprofen was significantly more effective (P < .0001) in maintaining mydriasis during surgery than the placebo.The effect was enhanced byintraoperative epinephrine. Flurbiprofen also significantly reduced postoperative iris fluorescein leakage (P < .001).

SUMMARY
· Cataract surgery is one of the most commonly performed ophthalmic procedures, and adequate intraoperative mydriasis is essential for optimal surgical visualization, safety, and successful outcomes.
· Despitethe routine use of mydriatic agents, intraoperative miosis frequently occurs due to prostaglandin release triggered by surgical manipulation, which can increase the risk of complications such as posterior capsule rupture, iris trauma, and prolonged surgical time.
· Topical non-steroidal anti-inflammatory drugs (NSAIDs) are widely used preoperatively to inhibit prostaglandin synthesis and help maintain pupillary dilation during surgery. Among these, nepafenac and flurbiprofen are commonly prescribed in clinical practice.
· Nepafenac, being a prodrug with superior intraocular penetration, is theoretically expected to provide better control of inflammation and miosis,but its clinical advantage overflurbiprofen requires objective evaluation. Cost, availability, and prescribing habits often influence drug choice in routine practice, making evidence-based comparison necessary.
· Across-sectional observational studywas undertaken to evaluate and compare the effectiveness of two commonly used topical NSAIDs in maintaining intraoperative mydriasis during cataract surgery.
· The gender distribution among the study participants showed a slight predominance of males, who made up 63% (126 out of 200), while females accounted for 37% (74 out of 200).
The analysis of this study revealed that nepafenac was more effective in maintaining intraoperative mydriasis compared to flurbiprofen.GroupA demonstrated significantly less reduction in pupillary diameter throughout the surgical procedure. A higher proportion of patients in the nepafenac group maintained adequate mydriasis until the completion of surgery, facilitating better surgical visualization and maneuverability. This superior effect may be attributed to nepafenac’s prodrug nature, allowing better corneal penetration and enhanced intraocular bioavailability.


CONCLUSION
· The current study highlights topical nepafenac proved to be more effective than topical flurbiprofen in maintaining intraoperative mydriasis during cataract surgery, while exhibiting comparable safety and analgesic efficacy.
· Both groups were comparable with respect to baseline demographic variables and pre-operative pupil diameter, ensuring that the observed differences were attributable to the pharmacological effects of the study drugs rather than confounding factors.
· Group A showed a significantly lesser reduction in pupillary diameter at various intraoperative stages, indicating better inhibition of prostaglandin- mediated miosis.
· A higher proportion of patients in the nepafenac group maintained adequate mydriasis throughout the surgical procedure, which facilitated better surgical visualization and ease of nucleus manipulation.
· Intraoperative complications were minimal and comparable between the two groups, suggesting that both drugs are safe for use in cataract surgery.
· Assessment of patient comfort using the verbal pain intensity scale revealedno statistically significant difference between the two groups, indicating a similar analgesic profile. No serious drug-related adverse effects were observed in either group.
· Hence, nepafenac can be considered a preferable non-steroidal anti- inflammatory agent for routine use in cataract surgeries to achieve better intraoperative pupillary stability
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TITLE OF THE STUDY

:

 

“

A Comparative Study On Efficacy Of Preoperative Topical Flurbiprofen And 

Topical Nepafenac In Maintainingintraoperativemydriasisduringcataract 

Surgery

”

 

ABSTRACT

 

Background

:

Cataract

 

surgery requires adequate and sustained papillary dilation for 

safe and effective outcomes, Intraoperative miosis commonly occurs due to 

prostaglandin release following surgical manipulation, increasing the risk of 

complications. Topical non

-

steroidal ant

i

-

inflammatory (NSAIDS) are used 

preoperatively to inhibit prostaglandin synthesis and maintain intraoperative 

mydriasis. Flurbiprofen is a conventional NSAID, while nepafenac, a newer prodrug, 

offers superior corneal penetration and intraocular bioavailab

ility. Comparative 

evidence regarding their efficacy in preventing intraoperative miosis remains limited. 

This study aims to compare topical flurbiprofen and nepafenac in maintaining 

intraoperative mydriasis during cataract surgery.

 

Objectives of the 

study

:

 

 

1

.

 

To compare the efficacy of topical flurbiprofen and topical nepafenac in 

maintaining intraoperative mydriasis during cataract surgery.

 

2

.

 

To estimate the grade of analgesia in cataract 

surgery.

 

 

Materials and methods

:After obtaining ethical committee appro

val, study will be 

conducted from MARCH 2024 to FEBRUARY 2026.Prior to examination, informed 

andwrittenconsentwillbeobtained.Atotalof200patientsscheduledforelective

 

