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Purpose: To determine the safety of an intracanalicular dexamethasone ophthalmic insert (IDOI) and topical Ketorolac tromethamine
0.5% (ketorolac) versus ketorolac and topical prednisolone acetate 1% (PA) over the first month after cataract surgery (POM1).
Patients and Methods: Retrospective study of uncomplicated cataract surgeries between June 2020 and March 2023 at the
University of Michigan. Patients received either IDOI and ketorolac or PA and ketorolac (control) during POM1. Outcomes included
breakthrough inflammation necessitating additional anti-inflammatory drops, cystoid macular edema, and increased intraocular
pressure at POMI.

Results: 100 eyes of 78 patients were included in the IDOI/ketorolac group, and 102 eyes of 83 individuals in the control group.
Demographics, ocular comorbidities, and baseline IOP were comparable between groups. There were no differences between groups in
the distribution of race (p = 0.137), the preoperative presence of epiretinal membrane (43.5% vs 57.83%; p = 0.88), or history of
diabetic retinopathy (19.23% vs 15.6%; p = 0.59) in the surgical eyes. There were no differences in the rates of postoperative rebound
inflammation in the IDOI/ketorolac compared to the PA/ketorolac group (2.0% vs 2.0%; p = 1.00) or in the development of cystoid
macular edema (2.0% vs 2.9%; p = 1.00). There were no cases of increased IOP > 10 mmHg at POM1 compared with baseline in
either group.

Conclusion: There was no difference in the rate of rebound inflammation or CME in the IDOI/ketorolac regimen compared to the PA/
ketorolac regimen. IDOI can be a safe and effective dropless alternative to PA/ketorolac therapy after cataract surgery in patients
susceptible to inflammation.
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Introduction

Postoperative inflammation prophylaxis is an essential consideration in cataract surgery. Cataract surgery is the most
commonly performed surgical procedure in the United States, with approximately 3.7 million cases annually.’
Uncontrolled postoperative inflammation after cataract surgery has been known to lead to a multitude of adverse
outcomes. The severity of inflammation can vary case by case, with long-term complications including uveitis, posterior
synechiae, and secondary glaucoma.' Postoperative inflammation can manifest in the immediate postoperative period
with breakthrough inflammation (BI) of the anterior chamber or in a more delayed fashion with cystoid macular edema
(CME).” Each has distinct mechanisms and implications for patient outcomes. BI has been reported to have an incidence
of anterior chamber inflammation ranging from 0.32% to 1.75% of cases, and CME ranging from 1% to 19%.%> Given
variations in patient risk for postoperative inflammation and in the rate of development of long-term complications,

optimizing the selection of each patient’s anti-inflammatory prophylactic regimen is essential.
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Approaches to postoperative inflammation prophylaxis vary among clinicians, but common strategies include
corticosteroids, nonsteroidal anti-inflammatory drugs (NSAIDs), or a combination of both. For cataract surgery patients
at low/normal risk of postoperative inflammation, single-agent prophylaxis is typically preferred. Studies suggest that
NSAIDs have gained increasing favor in being more effective in preventing CME compared to steroids.* For patients
with risk factors for inflammation, a combination of steroids and NSAIDs can be used for drug synergism, albeit with the
added risk of side effects from either medication. Multiple studies have demonstrated that combination therapy can offer
superior control of inflammation and better visual outcomes compared to monotherapy alone.” Several patient-related
factors have been shown to increase the likelihood and severity of postoperative inflammation, including age, diabetic
status, and history of previous ocular inflammation or surgery.'® Pre-existing immune dysregulation in both systemic and
ocular settings can exacerbate the postoperative inflammatory response.®

The traditional route of administration for these medications is via patient self-administered topical drops; however,
nonadherence remains a significant concern. Nonadherence is often related to cognitive disability, vision-related
disability, or physical disability in elderly patients.”* Studies have shown that between 20-30% of cataract patients do
not use their eyedrops as prescribed after surgery.®

The FDA approval of the intracanalicular dexamethasone insert (DII) for postoperative inflammation in ocular
surgery in 2018 provided an alternative to corticosteroid drops, thereby eliminating the need for patient adherence to
complex drop regimens.”'® The DII is a sustained-release dexamethasone insert placed into the upper or lower
canaliculus during surgery, delivering a 0.4 mg dose of dexamethasone for 30 days after insertion.'® The DII is equal
in effectiveness to topical steroid drops in managing postoperative inflammation after cataract surgery, with comparable
rates of BL.!! Additionally, multiple small randomized controlled trials have found that most patients prefer the DII to
topical steroid drop regimens.'®'?

Management of postoperative inflammation following cataract surgery requires a multifactorial approach, particularly
with patients who are suspected to be at a higher risk of uncontrolled inflammation. The benefits of combination steroid
and NSAID therapy have been shown when compared with monotherapy for higher-risk patients. However, extensive
studies have not compared the efficacy of a postoperative regimen of combination steroid and NSAID drops to
a combination of dropless steroids (eg, DII) and NSAID drops. This study aims to compare these two treatment
modalities among a cohort of patients at higher risk of postoperative inflammation.

Materials and Methods

The study protocol was approved by the University of Michigan Institutional Review Board (IRBMED, HUM00272654).
As the study involved retrospective, secondary analysis of existing health information, the requirement for informed
consent was waived. The study adhered to the principles outlined in the Declaration of Helsinki, and HIPAA regulations
were strictly followed. It was designed as a retrospective chart review of consecutive patients who underwent extra-
capsular cataract extraction with phacoemulsification and implantation of a posterior chamber intraocular lens performed
by five surgeons. Data regarding demographics, ocular and systemic comorbidities, surgical history, post-operative
medications, and follow-up were obtained.

The intervention group consisted of individuals who had a 0.4 mg dexamethasone ophthalmic insert placed
intraoperatively in the lower canaliculus or, if insertion in the lower canaliculus was not feasible, in the upper
canaliculus. The decision to use DII for a patient’s cataract surgery was made through shared decision-making between
the provider and the patient. The control group was composed of individuals that were started on a regimen of topical
prednisolone acetate (PA) 1% (1 mg/mL) eyedrops tapered weekly in the following manner: 4 drops per day during the
first week, three drops per day during the second week, two drops per day during the third week, and one drop per day
during the fourth week postoperatively. Both the intervention and control groups received a regimen of topical ketorolac
0.5% following a similar taper to the steroid drops, as well as intraoperative intracameral cefuroxime 1 mg/0.1 mL or
moxifloxacin 0.5 mg/0.1 mL.

Individuals were excluded if they had a history of uveitis, ocular infection, glaucoma, intraoperative complications
such as posterior capsular rupture, vitreous prolapse, retained lens fragments, or if their cataract surgery was combined
with another type of procedure (eg, corneal transplant).
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All patients were seen in the clinic at 1 day postoperatively, had a 1-week postoperative telephone visit, and were
scheduled for a 1-month final postoperative visit (POM1). For this study, a visit was considered acceptable as the POM1 visit if
it occurred between postoperative days 21 and 56. Patients with no visits in that window were excluded from the study. All
postoperative eyes were examined under a slit lamp at each clinic visit. Baseline preoperative IOP and IOP at the POM1 visit
were measured for each eye using rebound tonometry (iCare, Icare Finland Oy). Breakthrough inflammation was defined in
this study as the presence of trace or more anterior chamber cells on exam, necessitating the addition of supplemental topical
anti-inflammatory medication between postoperative day 3 and the POM1 visit. CME was defined as the development of
macular thickening due to the accumulation of fluid clinically or by OCT imaging.

Data was collected and reviewed between May 2024 and May 2025. Statistical analyses were performed using SPSS
version 28.0 (IBM Corp). Independent two-tailed Student’s #-test, Chi-square, and Fisher’s exact tests were used, as
appropriate, to compare variables of interest between groups. A p-value less than .05 was considered statistically significant.

Results
The eyes of 161 patients met the inclusion criteria, and data were collected and analyzed from their medical records. 100
eyes of 78 patients were in the DII + ketorolac group, and 102 eyes of 83 patients were in the PA + ketorolac group. The
demographic and comorbidities of the included patients are presented in Table 1, showing no statistically significant
differences between the two groups in terms of patient demographics and comorbidities.

There were no differences between groups in preoperative indications for surgery, including the presence of epiretinal
membrane (43.5% vs 57.8%; p = 0.88) or a history of diabetic retinopathy (19.2% vs 15.6%; p = 0.59) in the surgical
eyes. There were no differences in the rates of postoperative BI in the DII + NSAID compared to the PA + NSAID group

Table | Demographics and Comorbidities of Patients Receiving Either the
Dexamethasone Intracanalicular Insert + Topical NSAIDs or Steroid Drops +
Topical NSAIDs

DIl + NSAID PA + NSAID p-value
(N=78 Patients) | (N=83 Patients)

Age, mean (SD) 66.82 (10.81) 66.25 (9.91) 0.721
Sex, male, n (%) 38 (48.7%) 39 (46.98%) 0.82
Ethnicity, Hispanic, n (%) 3 (3.8%) 2 (2.4%) 0.674
Race, n (%) 0.137

Caucasian 60 (76.9%) 75 (90.3%)

African American 5 (6.4%) 4 (4.8%)

Asian 10 (12.8%) 3 (3.6%)

Other/Unknown 3 (3.8%) 2 (2.4%)

Medical History

Diabetes Mellitus, n (%) 0.08
Type | 5 (6.4%) 3 (3.6%)
Type Il 31 (39.7%) 21 (25.3%)

Autoimmune disease®, n (%) | 3 (3.8%) 3 (3.6%) 1.00

Note: “Includes autoimmune vasculitis, sarcoidosis, rheumatoid or psoriatic arthritis, systemic lupus
erythematosus, psoriasis, Sjogren’s and GVHD.

Abbreviations: DI, dexamethasone intracanalicular insert; PA, prednisolone acetate 1% drops;
NSAID, ketorolac 0.5% drops.

Clinical Ophthalmology 2026:20 heeps: 3



Gannamaneni et al

Table 2 Ocular Baseline Characteristics and Postoperative Outcomes of Eyes Receiving the Dexamethasone
Intracanalicular Insert or Steroid Drops After Cataract Surgery

DIl + NSAID (N=100 Eyes) | PA + NSAID (N=102 Eyes) | p-value

Prior ocular history of surgical eye

Glaucoma suspect, n (%) 7 (6.41%) 5 (6.02%) 0.566

Glaucoma, n (%) 0 (0%) 0 (0%) 1.00

Epiretinal membrane, n (%) 45 (43.5%) 47 (57.83%) 0.88

Diabetic retinopathy, n (%) 21 (19.23%) 18 (15.66%) 0.59
Indications for NSAID drops

Prior vitrectomy or retinal surgery 22 (22%) 22 (21.6%) 1.00

Epiretinal Membrane 34 (34%) 42 (41.2%) 0312

Diabetic Retinopathy or Diabetes 19 (19%) 15 (14.7%) 0.456

History of Retinal Pathology® 8 (8%) 11 (10.8%) 0.366

Other® 3 (3%) 1 (0.98%) 1.00

No Documented Reason 14 (14%) 11 (10.8%) 0.527
IOP before and after surgery

IOP at baseline (mmHg), mean (SD) 14.77 (4.21) 14.63 (3.96) 0.8l

IOP at POMI (mmHg), mean (SD) 13.11 (3.66) 13.35 (4.35) 0.67

Increase of >10mmHg in IOP at POMI, n (%) | O 0 1.00
Postoperative complications

Breakthrough inflammation, n (%) 2 (2%) 2 (1.96%) 1.0

Cystoid Macular Edema, n (%) 2 (2%) 3 (2.94%) 1.0

Postoperative time to iritis (days), mean (SD) | 17.5 (6.36) 36 (5.65)

Notes: *Includes history of macular telangiectasias, vitreomacular traction, retinitis pigmentosa, branch or central retinal vein occlusion, subretinal
fluid, retinal hemorrhage, pigment epithelial detachment, and juxtafoveal telangiectasia. ®Includes fellow eye history of breakthrough inflammation and
LASIK. “Compared to baseline.

Abbreviations: DIl, dexamethasone intracanalicular insert; IOP, intraocular pressure; POM, postoperative month; POW, postoperative week.

(2.0% vs 2.0%; p = 1.00) or in the development of cystoid macular edema (2.0% vs 2.9%; p = 1.00). There were no cases
of increased IOP greater than 10 mmHg at POM1 compared to baseline in either group, as shown in Table 2.

Discussion
This study presents data from a single institution on 202 uncomplicated cataract surgeries that received either combina-
tion DII + NSAID drops or topical steroid drops + NSAID drops. The rates of both CME and BI were not significantly
different between groups. Similarly, no differences were found in IOP elevation rates at postoperative month one
compared with baseline preoperative IOP.

There is minimal large-scale research assessing rates of postoperative inflammation after cataract surgery in patients
taking combination DII and NSAIDs. To our knowledge, only one study directly compares DII + NSAID drops and
topical steroid drops + NSAID drops.'? This study reported similar rates of postoperative inflammation between

interventions, as well as greater than 90% of patient preference for the DII.'?

However, it is essential to note that the
patients in this study were undergoing refractive lens exchange rather than uncomplicated cataract surgery, and the
sample size was limited to 20 patients.'?

Combination steroid and NSAID therapy has gained favor in the prophylaxis of postoperative inflammation following
cataract surgery, particularly for patients with higher ocular comorbidities and risk factors for inflammation. Provider
preference plays a significant role in NSAID use for prophylaxis, with some clinicians reserving them for patients with
specific risk factors—such as diabetic retinopathy, prior retinal pathology or surgery, and history of ocular inflammation
—while others use them universally as routine prophylaxis.'> This study corroborates this, as 92.5% of cases had
a specific documented indication for NSAID use, with the majority being for the presence of an ERM (37.6%), prior
retinal surgery (21.7%), and diabetic retinopathy or diabetes (16.8%). The growing trend of combination therapy has
been bolstered by both clinical experience and multiple studies demonstrating a lower incidence of macular edema after
one month postoperatively in patients who received combination topical steroids and NSAIDs compared to
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monotherapy.'® The rates of BI and CME found in this study are in line with the numbers reported in the literature.” This
helps to suggest that the DII may be a suitable alternative to topical steroid drops for patients at risk of inflammation who
are receiving a combination of steroid and NSAID postoperative regimen. The combination of these two drug classes can
offer a synergistic effect, providing broader anti-inflammatory coverage and has been suggested to provide better pain
control than either drug alone.

The usage of steroids and NSAIDs for postoperative inflammation control is not without risk. For example, chronic
topical steroid use has been shown to predispose patients to elevated postoperative IOP, increasing the risk of optic nerve
damage.'* Likewise, chronic topical NSAID use has been associated with an increased risk of corneal melt, a severe
complication that can lead to corneal perforation and loss of vision.'> Multiple studies have suggested, however, that with
close postoperative monitoring and consideration of patient risk factors for increased IOP, combination steroid and
NSAID therapy after cataract surgery does not have higher risks of IOP elevation than a regimen lacking steroids.>'¢

This is also an essential factor in clinical decision-making, given the benefits of steroid therapy in reducing macular edema
rates and controlling inflammation compared with other medications. Extensive research has been done evaluating IOP elevation
in topical steroid drops individually or in conjunction with NSAIDs; however, not in comparison with a combination DII therapy.
In this study, neither treatment group experienced an IOP elevation greater than 10 mmHg within the period of observation
(POM1). This helps support the tolerability of both treatments and their equivalent safety profiles in terms of IOP sensitivity.

Given the increased risk of postoperative inflammation in patients with risk factors for such inflammation, including
previous history of uveitis, intraoperative excessive iris manipulation, and posterior capsular rupture, proper prophylaxis
is imperative. Some studies have shown the efficacy of combination topical steroid drops and NSAID drops in these
populations; however, ours is the first to compare dropless steroids in conjunction with NSAID drops to a regimen of
steroid drops in conjunction with NSAID drops. This study suggests that the DII may serve as an alternative to topical
steroid drops for patients requiring combination therapy, without compromising efficacy or tolerability.

Several limitations should be considered when evaluating the findings of this study. As a retrospective study, the data are
vulnerable to potential selection and information bias. Additionally, the study population was primarily composed of older,
white individuals seeking care at a specialized hospital, which may limit the applicability of the findings to other groups. Other
limitations of this study include the use of 1% prednisolone acetate as the comparator, which precludes direct comparison with
other dexamethasone-based regimens that may vary in potency and clinical effect. Additionally, ketorolac 0.5% was
administered to both groups to reflect routine practice, which may have reduced detectable differences and precluded
conclusions regarding steroid-only effects. Finally, this retrospective pilot study had a small sample size and lacked an
a priori sample size calculation, so it may be underpowered to detect small differences and should be interpreted cautiously.
Future studies, particularly more extensive randomized controlled trials involving different populations, can be done to verify
these findings more robustly. Future research can also help further streamline clinical decision-making by comparing the DII
with other modern dropless steroid regimens for prophylaxis against postoperative inflammation in high-risk patients.

Conclusion

Our study identified no significant differences in the occurrence of rebound inflammation or cystoid macular edema between
patients receiving an intracanalicular dexamethasone ophthalmic insert and a ketorolac regimen versus a ketorolac and topical
prednisolone acetate 1% regimen. Neither treatment group experienced an increase in intraocular pressure greater than
10 mmHg. This suggests that intracanicular prophylaxis may be as effective as the ketorolac and 1% topical prednisolone
acetate regimen for inflammatory prophylaxis after cataract surgery; however, future studies are needed to validate these
findings.
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