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Purpose: To evaluate the effectiveness and safety of a sustained-release intracanalicular dexamethasone insert (Dextenza, Ocular 
Therapeutix, Inc.) as an adjunctive therapy in patients undergoing cataract and corneal surgery.
Patients and Methods: This retrospective case series contains 18 patients undergoing cataract surgery and 6 patients undergoing 
corneal surgery. All patients received the Dextenza intracanalicular insert. 6/18 of the patients in the cataract surgery arm were on the 
standard of care post-surgery topical steroid drop regimen, whereas 11/18 of the patients were on a reduced regimen. 1/18 of the 
patients was on a drop regimen that deviated from the aforementioned regimens. 2/6 of the patients in the corneal surgery arm were on 
the standard of care post-surgery topical steroid drop regimen, whereas 3/6 of the patients were on a reduced regimen. 1/6 of the 
patients were on a drop regimen that deviated from the aforementioned regimens.
Results: The primary outcome measures are intraocular pressure (IOP) levels and anterior chamber inflammation levels across the 
post-operative recovery period. 1/18 of the patients in the cataract surgery arm and 1/6 of the patients in the corneal surgery arm 
experienced a clinically significant IOP spike greater than 10 millimeters of mercury (mmHg) above baseline IOP. No patient in either 
of the study groups had significant inflammation after 1 week post-surgery. 1/18 of the patients in the cataract surgery arm and 1/6 of 
the patients in the corneal surgery arm experienced a canalicular obstruction.
Conclusion: Dextenza with the lower drop protocol showed non-inferiority in terms of inflammation management and safety. As with 
any steroid delivery mechanism, monitoring IOP is paramount when using Dextenza. One of the patients with a canalicular obstruction 
had a history of punctal plug implantation, so care should be taken when choosing to implant Dextenza in such a patient.
Keywords: steroid drops, Dextenza, graft rejection, cystoid macular edema, intraocular pressure, Fuchs dystrophy

Introduction
Adherence to treatment regimens after ocular surgery can be complicated by patient compliance and difficulty admin
istering topical drops.1 It is particularly important to address ocular inflammation after surgical procedures such as 
cataract surgery and corneal transplantation to decrease the likelihood of anterior chamber inflammation, macular edema, 
and corneal edema/rejection.2 Surgical technique and postoperative treatments are both geared towards minimizing 
postoperative inflammation. Minimally invasive surgical techniques and technological advances have led to smaller 
surgical incisions, resulting in reduced trauma to ocular structures.3,4 Despite the novel advances to cataract surgery, 
postoperative inflammation remains ever-present. Surgical trauma induced breakdown of the blood aqueous barrier leads 
to an increased incidence of observed cells and flare in the anterior chamber of the eye.5 The inflammatory cascade 
triggered by the surgical trauma can lead to the development of retinal cysts known as cystoid macular edema (CME) or 
Irvine-Gass syndrome, which can lead to reduced visual acuity post cataract surgery.6
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The postoperative medication regimen is critical towards inhibiting the potentially destructive effects of the inflam
matory cascade. Corticosteroids and non-steroidal anti-inflammatory drugs (NSAIDs) are the main tools in the ophthal
mic surgeon’s arsenal to combat non-infectious ocular inflammation, CME, and corneal graft rejection.7,8 An ocular side 
effect of corticosteroid use, regardless of the delivery mechanism is increased intraocular pressure (IOP) which can lead 
to optic neuropathy and steroid-induced glaucoma. Moderate steroid responders (6 to 15-mmHg IOP baseline increase) 
constitute 33% of the non-glaucomatous population, whereas 4–6% are considered high responders with IOP increases 
above 15-mmHg.9 The most common methods for the local delivery of corticosteroids to ocular structures include: 
topical, subconjunctival, periocular, and intravitreal administration.10 Although the ophthalmic community is moving 
towards a dropless or “less drop” environment, topical therapy remains the standard of care in many cases.11

Topical administration of corticosteroids over a post-operative recovery period is the standard method for steroid 
delivery post cataract or corneal surgery,12 however long-term topical steroid use is not without its shortcomings. Topical 
steroids can reduce the immunological competence of the eye, as well as inhibit the corneal absorption of topical 
antibiotics, which can lead to opportunistic bacterial, viral, or fungal infections. Topical steroids have also been found to 
potentially delay corneal epithelial healing, particularly in the setting of a neurotrophic cornea. In addition, rebound 
ocular inflammation is always a risk following abrupt discontinuation or rapid tapering of topical steroids.13 The 
drawbacks of topical steroids extend beyond the realm of the eyeball itself; complex drop regimens give rise to increased 
costs and inconveniences to patients, leading to a reduction in patient drop compliance.14 The department of ophthal
mology at McGill University found that 92.6% of the patients in their study showed an improper drop administration 
technique following cataract surgery. This included patients instilling an incorrect number of drops, missing their eye 
with the drops, contaminating the bottle tip, or failing to wash their hands before administering the drops.15

To help relieve patients of the burdens associated with the aforementioned corticosteroid delivery systems, we 
explored a sustained-release intracanalicular dexamethasone insert (Dextenza, Ocular Therapeutix, Inc.), which is placed 
in the punctum of the eye lid, and is designed to deliver preservative free dexamethasone to the ocular surface for up to 
thirty days.16 Dextenza has been shown to safely decrease ocular inflammation and pain post operatively3,17–19 and could 
provide a more consistent, reliable method for corticosteroid delivery to ocular structures. This strategy could simplify 
the complex drop regimens, potentially improving patient compliance, increasing both patient comfort and safety 
following surgery. Many surgeons may not feel comfortable abandoning the anti-inflammatory topical drop regimens 
without a safe and effective alternative. The purpose of our study was to evaluate the safety and effectiveness of 
Dextenza as a corticosteroid delivery mechanism in combination with a shortened topical drop regimen following 
cataract or corneal surgery.

Materials and Methods
This non-randomized, retrospective study encompassed 18 patients who underwent cataract surgery and 6 patients who 
underwent corneal surgery with the Dextenza intracanalicular insert placed into the punctum of their operated eyes 
between February 2020 and August 2020. This study complied with the declaration of Helsinki and was determined to 
have exempt status by the WCG Institutional Review Board. Patient consent to review medical records was waived by 
the WCG Institutional Review Board due to the retrospective nature of the study, and as such the patients’ data was 
anonymized and their confidentiality was maintained.

The primary outcome measures for this study included incidence of IOP elevation > 10mmHg above baseline and 
prolonged anterior chamber (AC) inflammation. This retrospective study was performed in a private practice setting by 
N.F. Dextenza was inserted immediately before the cataract or corneal surgery, by first dilating the patient’s punctum 
with an ophthalmic dilator, drying the punctal area, and placing Dextenza into the patient’s canaliculus using blunt, non- 
toothed forceps. Baseline IOP measurements were recorded for each patient prior to their cataract or corneal surgery 
using a Goldmann applanation tonometer. The patients’ IOPs and AC inflammation levels were then monitored and 
recorded over a 3-month post-operative period for the cataract surgery patients, and a 6-month post-operative period for 
the corneal surgery patients. The presence of cell or flare in the AC, assessed using a slit-lamp, was used as a marker for 
AC inflammation. The severity of the AC inflammation was graded from 0 to 4+ using the standardization of uveitis 
nomenclature (SUN) working group grading scheme for anterior chamber cells and flare.20 Chronic inflammation was 
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defined as the presence of at least 1+ cell or flare in the AC, requiring continued use of topical steroids 3 months post- 
surgery. Clinically significant IOP spikes were defined as a 10-mmHg increase in IOP from the baseline pre-surgery IOP 
measurements. Secondary outcome measures included best corrected visual acuity (BCVA), incidence of CME evaluated 
clinically, and a subjective, self-reported pain assessment. Adverse events were defined as any patient with chronic 
inflammation, clinically significant IOP spikes, self-reported pain or canalicular complications.

The post cataract surgery regimen for topical steroid administration was defined as two categories: cataract 
extraction standard of care (CESOC), and cataract extraction Dextenza protocol (CEDP). The topical steroid 
administered was prednisolone acetate 1%, and the topical NSAID administered was Bromfenac 0.07%, which was 
utilized in both regimens 1 time a day for the same duration as the topical steroid use. The CESOC regimen refers to 
the topical steroid plan created for patients before we utilized Dextenza and involves the administration of a topical 
steroid four times a day for 2 weeks, which subsequently gets tapered down to two times a day for 1 month, for a total 
of 6 weeks of topical steroid administration. The CEDP regimen refers to the topical steroid plan created for the 
purpose of testing the effectiveness and safety of the Dextenza insert in reducing the need for topical steroid 
administration. The CEDP regimen involves the administration of a topical steroid four times a day for 2 weeks, 
which subsequently gets tapered down to two times a day for 2 weeks, for a total of 4 weeks of topical steroid 
administration (Table 1).

The post corneal transplant surgery regimen for topical steroid administration was defined as two categories: corneal 
transplant surgery standard of care (KSOC), and corneal transplant surgery Dextenza protocol (KDP). The topical steroid 
administered was prednisolone acetate 1%. The KSOC regimen refers to the topical steroid plan created for corneal 
transplant patients before we utilized Dextenza and involves the administration of a topical steroid eight times a day for 2 
weeks, which subsequently gets tapered down to four times a day for 1 month, then three times a day for 1 month, then 
two times a day for 1 month, and then one time a day indefinitely. The KDP regimen refers to the topical steroid plan 
created for the purpose of testing the effectiveness and safety of the Dextenza insert in reducing the need for topical 
steroid administration. The KDP regimen involves the administration of a topical steroid four times a day for 1 month, 
which subsequently gets tapered down to three times a day for 1 month, then two times a day for 1 month, and then one 
time a day indefinitely (Table 2).

Results
Cataract Surgery Group
The cataract surgery arm contained 18 patients (15 female, 3 male) who had undergone cataract extraction with 
intraocular lens implantation in the posterior chamber (CE/PCIOL). Of the 18 patients in the cataract surgery arm, 6/ 
18 (33.3%) were on the CSOC regimen, 11/18 (61%) were on the CDP regimen and 1 (5.6%) was on a regimen that did 
not fall into either category, designated as not standard (Figure 1).

Table 1 The Two Post Cataract Surgery Topical Steroid Regimens Employed in the 
Study

CESOC Regimen

Post cataract surgery period (duration) 1D-2W (2 weeks) 2W-6W (1 month)

Topical steroid drops instilled 4 times a day 2 times a day

CEDP Regimen

Post cataract surgery period (duration) 1D-2W (2 weeks) 2W-1M (2 weeks)

Topical steroid drops instilled 4 times a day 2 times a day

Abbreviations: CESOC, cataract extraction standard of care; CEDP, cataract extraction Dextenza proto
col; D, day; W, week; M, month.
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Corneal Surgery Group
The corneal surgery arm contained 6 patients (2 female, 4 male), 3/6 eyes underwent descemet’s stripping endothelial 
keratoplasty (DSEK), 1/6 underwent descemet’s stripping without endothelial keratoplasty (DWEK), 1/6 underwent 
penetrating keratoplasty (PKP), and 1/6 underwent a combined CE/PCIOL with a descemet’s membrane endothelial 
keratoplasty (DMEK). The indications for the corneal surgeries were: pseudophakic bullous keratopathy (PBK) (2/6), 
Fuchs endothelial corneal dystrophy (FECD) (2/6), and corneal graft failure (2/6) (Figure 2). Of the 6 patients in the 
corneal surgery arm, 2 (33.3%) were on the KSOC regimen, 3 (50%) were on the KDP regimen and 1 (28.6%) was on 
a regimen that did not fall into either category, designated as not standard (Figure 1).

Table 3 depicts the demographics of the study population. The mean age in the cataract surgery arm was 73.2 years, 
ranging from 62–86 years, with 15/18 (83.3%) female and 3/18 (16.7%) male. The mean age in the corneal surgery arm 
was 70.7 years, ranging from 38–82 years, with 2/6 (33.3%) female and 4/6 (66.6%) male.

The primary outcome measures for the study were IOP levels and AC inflammation levels across the post-operative 
recovery period for both the cataract surgery and the corneal surgery arms. The patients in the cataract surgery arm had 
their change in IOP across their post-surgery time period presented for the 1 day, 1 week, 2–6 week, and 2–3 month post- 
surgery time points. A clinically significant pressure spike of 10-mmHg above baseline levels was experienced by 

Figure 1 A breakdown of the patients in the study by drop regimen. There were 24 patients with the Dextenza insert, 18/24 underwent cataract extraction with intraocular 
lens implantation in the posterior chamber (CE/PCIOL) while 6/24 underwent corneal surgeries. Of the 18 patients that underwent CE/PCIOL, 6 were under the cataract 
extraction standard of care drop regimen (CESOC), 11 were under the cataract extraction Dextenza protocol regimen (CEDP) and 1 was on a regimen that was considered 
not standard. Of the 6 patients who underwent corneal surgeries, 2 were under the corneal transplant standard of care regimen, 3 were under the corneal transplant 
Dextenza protocol regimen (KDP), and 1 was on a regimen that was considered not standard.

Table 2 The Two Post Corneal Surgery Topical Steroid Regimens Employed in the Study

KSOC Regimen

Post corneal surgery period 
(duration)

1D-2W  

(2 weeks)

2W-6W  

(1 month)

6W-10W  

(1 month)

10W-3M  

(1 month)

3M+ 

(indefinite)

Topical steroid drops instilled 8 times 

a day

4 times 

a day

3 times 

a day

2 times 

a day

1 time a day

KDP Regimen

Post corneal surgery period 
(duration)

1D-1M  
(1 month)

1M-2M  
(1 month)

2M-3M  
(1 month)

3M+ 
(indefinite)

Topical steroid drops instilled 4 times 
a day

3 times 
a day

2 times 
a day

1 time a day

Abbreviations: KSOC, corneal transplant surgery standard of care; KDP, corneal transplant surgery Dextenza protocol; D, day; W, 
week; M, month.
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a patient 1-month post cataract surgery and represents the only such pressure spike experienced by any of the patients in 
the cataract surgery arm (Figure 3).

The patients in the corneal surgery arm had their change in IOP across their post-surgery time period presented for the 
1 day, 1 week, 2–6 week, 3 month, and 6 month post-surgery time points. A clinically significant pressure spike of 14- 
mmHg above baseline levels was experienced by a patient 3-months post corneal surgery and represents the only such 
pressure spike experienced by any of the patients in the corneal surgery arm (Figure 4).

The patients in the cataract surgery arm had their AC inflammation levels presented for the 1 day, 1 week, 2–6 week 
and 2–3 month post-surgery time periods. By the 1 week post-cataract surgery time point, all examined patients had AC 
cell grades lower or equal to 0.5+ (trace cell) (Figure 5). All of the patients had flare grades of 0 at all post-cataract 
surgery time points.

The patients in the corneal surgery arm had their AC inflammation levels presented for the 1 day, 1 week, 2–6-week, 
3 month, and 6 month post-surgery time periods. From the 1-week time point to the 6-month time point, all examined 
patients in the corneal surgery arm had AC cell grades equal to 0 (Figure 6). All of the patients had flare grades of 0 at all 
post-corneal surgery time points. Table 4 highlights the adverse events experienced by the patients in the study. Both the 
cataract surgery arm as well as the corneal surgery arm experienced two adverse events each: one pressure spike and one 
canalicular obstruction in each arm. No chronic inflammation, loss of BCVA, CME, or self-reported pain was experi
enced by any patient throughout the study.

Table 3 Study Population Demographics

Cataract 
Surgery Arm

Corneal Surgery 
Arm

Total 
Population

Number 18 6 24

Age (years)

Mean 73.2 70.7 73

Range 62–86 38–82 38–86

Sex, n (%)

Female 15 (83.3%) 2 (28.6%) 17 (68%)

Male 3 (16.7%) 5 (71.4%) 8 (32%)

Figure 2 A breakdown of the corneal surgery procedures and their indications. Of the 3 patients who underwent descemet’s stripping endothelial keratoplasty (DSEK), 2/3 
had pseudophakic bullous keratopathy (PBK) and 1/3 had a previous corneal graft failure. The patient who underwent penetrating keratoplasty (PKP) had a previous corneal 
graft failure. The patient who underwent descemet’s stripping without endothelial keratoplasty (DWEK) and the patient who underwent the combined cataract extraction 
with intraocular lens implantation in the posterior chamber (CE/PCIOL) with descemet’s membrane endothelial keratoplasty (DMEK) both had Fuchs endothelial corneal 
dystrophy (FECD).
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Figure 4 Change in intraocular pressure (IOP) relative to each patient’s baseline IOP measurement 3 months post-corneal surgery (n=6). One of the patients experienced 
a clinically significant pressure increase of 14-mmHg 3 months post corneal surgery.

Figure 3 Change in intraocular pressure (IOP) relative to each patient’s baseline IOP measurement 2–6 weeks post-cataract surgery (n=18). One of the patients 
experienced a clinically significant pressure increase of 10-mmHg 1 month post cataract-surgery.
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Discussion
Inflammation management is a vital part of an eye surgeon’s post-surgery recovery plan for patients undergoing cataract 
or corneal surgeries. Topical administration of corticosteroids has long been the standard method for combating 
inflammation following eye surgery;12 however, it is not without its drawbacks. Topical steroid administration has 
been found to potentially delay corneal epithelial healing, as well as reduce the immunological competence of the eye.13 

In addition, many patients struggle to adhere to the complex topical steroid regimens, preventing them from realizing the 

Figure 6 Patients with anterior chamber (AC) cell grades of 0 for 1 day, 1 week, 2–6 weeks, 3 months and 6 months post-corneal surgery. From the 1-week time point to 
the 6-month time point, all examined patients had AC cell grades lower or equal to 0.

Figure 5 Patients with anterior chamber (AC) cell grades less than or equal to 0.5+ for 1 day, 1 week, 2–6 weeks, and 2–3 months post-cataract surgery. By the 1 week 
post-cataract surgery time point, all examined patients had AC cell grades lower or equal to 0.5+ (trace cell).
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full recovery potential that the regimens were designed to deliver.14,15 Dextenza is an alternative method for corticoster
oid delivery to ocular tissues post cataract or corneal surgery. This intracanalicular insert is designed to deliver 
preservative free dexamethasone to the ocular surface for up to thirty days, mitigating the effects of volatile patient 
compliance.16 Previous studies exploring the safety and efficacy of Dextenza, by monitoring adverse events, ocular pain 
and inflammation found significant reductions in inflammation and ocular pain in study groups that received 
Dextenza.3,17–19 This study differs from the previous studies exploring Dextenza, by assessing its safety and effectiveness 
in patients who have undergone corneal transplantation surgeries.

The Dextenza insert was evaluated for both its effectiveness and safety as a corticosteroid delivery system in the post- 
operative recovery regimens of 18 patients who underwent cataract extraction, and 6 patients who underwent corneal 
surgeries. The goal was to evaluate this therapy as adjunctive to topical therapy in order to decrease the total drop burden 
experienced by patients. Dextenza was found to be effective in reducing AC inflammation following cataract or corneal 
surgery. In the cataract surgery arm, 17 of the 18 patients who underwent cataract extraction had AC cell grades equal to 
0 between 2 and 6 weeks post-cataract surgery, indicating that no AC cells were visualized in those patients. One of the 
patients had an AC cell grade of 0.5+ (less than five cells visualized in the AC),20 3-months post-cataract surgery. In the 
corneal surgery arm, all examined patients had AC cell grades equal to 0 at the 1 week post-corneal surgery time point. 
None of the patients in the cataract or corneal surgery arms showed evidence of AC flare from the first post-surgery day, 
and none of the patients experienced rebound inflammation.

The safety aspect of the Dextenza insert was evaluated by monitoring the IOPs of the patients with the Dextenza 
insert over their post-surgery recovery periods, and by evaluating each patient for canalicular complications. Of the 18 
patients in the cataract surgery arm, 1/18 (5.5%) experienced a pressure spike of 10-mmHg above baseline IOP at the 1 
month post-cataract surgery time point. This incidence is consistent with many topical corticosteroid regiments.21 Of the 
6 patients in the corneal surgery arm, one pressure spike of 14-mmHg above baseline IOP was recorded at the 3 month 
post-corneal surgery time point. It is likely that the 3 month pressure spike can be attributed to the topical prednisolone 
acetate 1% use, as the Dextenza insert dissolves 30 days after it is implanted. Although 92% of the patients in the study 
did not suffer any IOP complications, as is the case with most methods of corticosteroid delivery to ocular structures, an 
increase in IOP is always a concern, and patient IOP should be monitored carefully.

In the cataract surgery arm one canalicular obstruction was observed at the 2 month post-cataract surgery time point, 
and in the corneal surgery arm, one canalicular obstruction was observed at the 6-month post-corneal surgery time point. 
The patient with the canalicular obstruction in the corneal surgery arm had a canalicular obstruction in their other eye as 
well, which was not operated on, nor was it implanted with the Dextenza insert. The epiphora that manifested in both 
eyes due to the canalicular obstructions was worse in the eye that did not have the Dextenza insert, leading us to believe 
that the Dextenza insert was not responsible for the canalicular obstruction or the epiphora that the patient experienced. 

Table 4 Adverse Events Experienced by Study Patients

Corneal 
Surgery Arm

Cataract 
Surgery Arm

Number of AEs 2 2

Pressure Spikes 1 1

Canalicular obstructions 1 1

Chronic inflammation 0 0

Loss of BCVA 0 0

CME 0 0

Self-reported pain 0 0

Abbreviations: AEs, Adverse Events; BCVA, best corrected visual acuity; CME, 
cystoid macular edema.
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The patient with the canalicular obstruction in the cataract surgery arm experienced mucous discharge from the lower left 
punctum and required a nasolacrimal irrigation procedure to alleviate the obstruction. The patient had a history of 
intracanalicular 4mm dissolvable collagen punctal plugs for their dry eye syndrome approximately 4 weeks prior to the 
placement of the Dextenza insert, which is hypothesized to be a contributing factor to the canalicular obstruction that the 
patient experienced. A recent study found that 3 eyes in their study experienced canaliculitis and subsequent epiphora 
after Dextenza implantation.22 Attentiveness is paramount when considering Dextenza for a patient with a history of 
punctal plug insertions.23

Conclusion
In summary, the Dextenza intracanalicular insert is a safe and effective method for delivering corticosteroids to the 
ocular structures for inflammation management following cataract or corneal surgery, despite shortened treatment 
regimens in the immediate postoperative period. Limitations of the study include its small sample size, as well as its 
retrospective nature. Although our sample size was small, the Dextenza insert was demonstrated to be safe, as long as 
IOPs are carefully monitored, and patients are carefully screened for past histories of punctal plug insertions before 
being selected as candidates. Future considerations that can be explored could involve the use of Dextenza without 
a topical steroid regimen, to elucidate if topical steroid use can be safely eliminated from a post-surgery treatment 
regimen instead of just reduced. The Dextenza insert ensures corticosteroid delivery to the ocular structures regardless of 
patient drop compliance and could bridge the gap between a surgeon’s desired post-operative regimen, and the 
expectations of patients for a comfortable and safe regimen, in order to achieve the mutually desired outcome of 
a successful and uneventful surgery.
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