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Purpose: To evaluate the safety and efficacy of a dexamethasone sustained-release intraca-
nalicular insert (DII) (Dextenza® Ocular Therapeutix, Inc., Bedford, MA) for control of 
inflammation and pain after pars plana vitrectomy (PPV) compared to standard topical 
steroid therapy.
Methods: Retrospective, case-matched comparison of consecutive patients undergoing PPV. 
Control patients were matched by diagnosis and procedure performed. The primary outcome was 
the proportion of patients with complete anterior chamber cell clearance (ACCC) at 
postoperative day 7. Secondary outcomes included proportion developing intraocular pressure 
(IOP) >25 mmHg, change in mean optical coherence tomography central foveal thickness (OCT 
CFT), and proportion developing cystoid macular edema (CME) on qualitative analysis of OCT.
Results: The DII group had a statistically significant higher rate of complete ACCC compared 
to the topical steroid group (65% versus 35%, respectively, with p=0.01). No eyes had IOP >25 
mmHg in the DII, compared to 2 eyes in the topical steroid group (not statistically significant). 
Overall, mean OCT CFT decreased in both groups; one patient had CME in the DII group, as 
compared to three in the topical steroid group (not statistically significant).
Conclusion: The dexamethasone intracanalicular insert provided excellent safety and effi-
cacy in control of postoperative inflammation following PPV in this retrospective case- 
matched study.
Keywords: dexamethasone intracanalicular insert, sustained-release drug delivery, pars 
plana vitrectomy, postoperative inflammation, PPV

Introduction
Pars plana vitrectomy (PPV) with tamponade—whether with air, gas, or silicone oil—is 
the primary approach for the surgical management of vitreoretinal diseases.1 As PPV has 
evolved to sutureless, small-gauge techniques,2,3 more rapid postoperative recovery and 
decrease in postoperative inflammation following surgery has been observed.4

The major obstacle to optimal control of postoperative inflammation after PPV 
is patient compliance with postoperative regimens. Compliance with topical med-
ications presents a particular challenge since instilling topical agents results in 
interruption of postoperative positioning. Commonly, multiple topical agents on 
different schedules are required. This may be especially challenging in patients with 
decreased vision. Furthermore, instilling eye drops may also present a challenge in 
patients with lack of experience in topical eyedrop administration5 or motor or 
cognitive issues, which are more prevalent in our elderly population.6
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Physician-administered sustained-release anti- 
inflammatory agents following ocular surgery offer multi-
ple advantages over patient self-administration of topical 
therapy. Chief among these is improved adherence, which 
is guaranteed in eyes by virtue of the sustained-delivery 
platform. Following phacoemulsification, half of patients 
took fewer than half of their prescribed topical anti- 
inflammatory and antimicrobial doses and only 5% took 
75% or more of doses.7 Nonadherence is closely related to 
regimen complexity,8 which is higher for postoperative 
patients with multiple medications, multiple drops 
per day, and a frequently changing number of daily drops 
associated with steroid tapering.

Recently, a sustained-release dexamethasone intracanali-
cular insert (DII) has been approved for the short-term con-
trol of pain and inflammation following ocular surgery 
(Dextenza, Ocular Therapeutix, Bedford, MA).9,10 The DII 
is a rod-shaped polyethylene glycol hydrogel insert incorpor-
ating 0.4 mg of preservative-free dexamethasone. 
Fluorescein is conjugated to the hydrogel to facilitate 
in situ visualization. After punctal dilation, the DII is 
implanted through the punctum into the canaliculus where, 
upon hydration, it swells and anchors into place. It dissolves 
slowly to deliver a sustained and tapered concentration of 
dexamethasone for up to 30 days. The insert can be placed in 
the office or the operating room, providing flexibility for 
administration preoperatively, intraoperatively, or postopera-
tively at the surgeon’s discretion. This implant has been 
utilized primarily for postoperative treatment following cat-
aract surgery.

Given the positive results in dropless cataract surgery 
with this implant, we decided to explore a similar dropless 
steroid regimen for vitrectomy surgery. This would have 
the advantages of eliminating compliance issues with mul-
tiple topical agents, avoiding issues with intravitreal/intra-
cameral agents, and allowing patients to focus on 
compliance with postoperative positioning regimens. In 
this retrospective case-matched series, we studied the 
effectiveness of the dexamethasone intracanalicular insert 
for control of postoperative pain and inflammation in eyes 
undergoing PPV with air or gas tamponade.

Materials and Methods
Study Design
This was a retrospective case-matched analysis of conse-
cutive patients undergoing PPV with air or gas tamponade. 
The study protocol was reviewed and approved by the 

Western Investigational Review Board (Puyallup, WA). 
Patient consent to review medical records was waived by 
the Western IRB given the retrospective nature of this 
study. All data accessed for the study was de-identified 
to protect patient confidentiality and privacy. This study is 
compliant with the Declaration of Helsinki.

The test group included 23 consecutive patients aged 
18 years and older who underwent PPV with air or gas 
tamponade between August 2019 and October 2019 who 
received the dexamethasone intracanalicular insert for con-
trol of postoperative pain and inflammation. Patients 
undergoing PPV combined with cataract surgery were 
included. One eye per patient was included for analysis. 
This represented all patients undergoing vitrectomy proce-
dures. The control group was comprised of 23 consecutive 
patients undergoing surgery between January 2019 and 
July 2019 that were matched to the test group by diagnosis 
and surgical procedure via the Electronic Health 
Record (EHR).

The EHR was reviewed for data collection at the base-
line preoperative visit (Day 0), postoperative days 1, 7, 
and 30. This included: demographic information, diagno-
sis, procedure performed, best-corrected visual acuity 
(BCVA), intraocular pressure (IOP), presence or absence 
of anterior chamber cells (ACC) by slit-lamp examination 
using a narrow beam, bright light setting, and high magni-
fication, evaluation of optical coherence tomography 
(OCT) central foveal thickness (CFT), and qualitative 
assessment of OCT for cystoid macular edema (CME) 
using the Zeiss Cirrus High-Definition Spectral Domain 
OCT platform. As patients with macular holes did not 
have a baseline OCT CFT measurement, they were 
excluded from analysis of change of OCT CFT, but 
included for analysis of final CFT and development of 
CME. Adverse events through 30 days of postoperative 
follow-up were also recorded.

The primary outcome of this study was the proportion 
of patients with complete anterior chamber cell clearance 
(ACCC) at one week. Secondary outcomes included the 
mean change in IOP, proportion developing IOP >25 
mmHg at any time point, mean change in OCT CFT at 
Day 30, and proportion with macular edema on qualitative 
OCT imaging at Day 30.

Surgical Procedure
All patients underwent standard PPV surgery by a single 
surgeon (IJS). 25-gauge sutureless vitrectomy with valved 
cannulas and air or sulfur hexafluoride (SF6) gas 
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tamponade was utilized in all patients. In select patients, 
combined cataract surgery and PPV was performed. The 
dexamethasone intracanalicular insert was placed in the 
inferior punctum of the operated eye, as per the product’s 
instructions for use. The insert was positioned so that its 
proximal tip lay just below the level of the punctal open-
ing. Control patients received standard topical predniso-
lone acetate 1% ophthalmic suspension four times per day 
for the first week, which was tapered over the first month. 
Patients received topical moxifloxacin 0.5% ophthalmic 
solution four times per day for one week for antibiotic 
prophylaxis.

Analysis
Descriptive statistics were employed for reporting of 
demographic data. Primary outcome of complete ACCC 
was compared using chi-square analysis with p-value ≤ 
0.05 considered statistically significant. IOP and OCT 
values were presented as means and standard deviations 
(SD) in parentheses. Proportion of patients with IOP ≥ 25, 
proportion of patients with OCT CFT ≥ 350 microns, and 
proportion with CME on qualitative OCT analysis were 
also compared using chi-square analysis.

Results
Patient Demographics
Data were collected from 23 eyes of 23 patients under-
going PPV with air/gas tamponade in each group. 
Demographic information, preoperative diagnosis, and 
surgical procedures are summarized in Table 1. Overall, 
there were more men than women in each group (52% vs. 
48% in the test group, 57% vs. 43% in the control group), 
and the mean age was 69 years in the test group and 66 
years in the control group. The majority of patients were 
Caucasian in each group, but there was a similar ethnic 
distribution in both groups. The most common diagnosis 
was epiretinal membrane (48% in each group), with 13% 
macular hole, 13% rhegmatogenous retinal detachment, 
13% vitreous hemorrhage, 9% retained silicone oil after 
complex retinal detachment repair, and 4% vitreomacular 
traction.

Primary Outcome
The proportion of eyes with complete ACCC at 
postoperative day 1, 7, and 30 are presented in Table 2. 
Overall, there was a statistically-significant difference in 
the test group compared to the control group in ACCC at 

postoperative day 7; 65% of patients in the dexamethasone 
insert group achieved complete ACCC as compared to 
35% in the topical steroid group (p=0.01).

Secondary Outcomes
Secondary outcomes of IOP, vision, and OCT are summar-
ized in Table 2. In the dexamethasone intracanalicular 
insert group, mean IOP increased from 12.9 mmHg at 
baseline to 13.1 mmHg at Day 30, and no eyes had 
increase in IOP greater than 25 mmHg during the observa-
tion period. In the topical steroid group, mean IOP 
decreased from 15.3 mmHg at baseline to 13.6 mmHg at 
Day 30, but two eyes had increase in IOP to greater than 
25 mmHg during the observation period; both required 
topical glaucoma medications to lower the IOP.

The dexamethasone insert group had improvement in 
mean CFT on OCT from 390 microns at baseline to 293 
microns at Day 30 (mean decrease 97 microns; similarly, 
the topical steroid group had improvement from 356 
microns at baseline to 297 microns at Day 30 (Table 2). 

Table 1 Baseline Demographics, Diagnoses, and Surgical 
Procedures for Study Subjects

Study 
Group 
(n=23)

Control 
Group 
(n=23)

Age (years), mean (SD) 69.0 (10.4) 66.4 (9.3)

Gender, n (%)
Male 12 (52) 13 (57)
Female 11 (48) 10 (43)

Ethnicity
Caucasian 17 (74) 16 (70)

Hispanic or Latino 3 (13) 3 (13)
African American 2 (9) 3 (13)

Asian 1 (4) 2 (9)

Surgical Diagnosis, n (%)
Epiretinal Membrane 11 (48) 11 (48)

Macular Hole 3 (13) 3 (13)
Retinal Detachment 3 (13) 3 (13)

Vitreous Hemorrhage 3 (13) 3 (13)

Retained Silicone Oil 2 (9) 2 (9)
Vitreomacular Traction 1 (4) 1 (4)

Procedure Performed, n (%)
Pars plana vitrectomy 18 (78) 18 (78)

Combined phaco-vitrectomy 5 (22) 5 (22)

Notes: Study Group refers to the Dexamethasone Intracanalicular Insert (DII) 
Group and Control Group refers to the Standard Topical Steroid Therapy Group. 
Abbreviation: SD, standard deviation.
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Furthermore, one eye in the dexamethasone insert group 
had cystoid macular edema on OCT at Day 30 compared 
to 3 in the topical steroid group (not statistically signifi-
cant, p=0.3).

The dexamethasone insert was well tolerated in all 
eyes. No other adverse events beyond those described 
above were observed.

Seven out of seven (100%) patients having undergone 
previous vitrectomy surgery in the contralateral eye pre-
ferred the dropless regimen with the dexamethasone intra-
canalicular implant compared with the traditional topical 
steroid therapy regimen for convenience and comfort.

Discussion
Control of postoperative inflammation with topical corticos-
teroid therapy is a cornerstone in postoperative management 
after PPV. This is the first report investigating the safety and 
efficacy of the dexamethasone DII for sustained-release 
delivery of corticosteroid therapy following PPV.

This study demonstrated that the DII provided statisti-
cally-significant higher rates of complete ACCC as com-
pared to traditional topical corticosteroid therapy at 
postoperative day 7. 65% of the DII group had complete 
ACCC at day 7 as compared to 35% in the topical steroid 
group (p = 0.01).

Importantly, there were no safety signals in the DII 
group, namely no significant rise inIOP, no increase in 

the rate of cystoid macular edema (CME), and no migra-
tion of the implant in the postoperative period. In fact, 
there were trends towards lower incidence of IOP eleva-
tion greater than 25 mmHg and decrease in the incidence 
of CME at Day 30 in the DII group compared to the 
topical steroid group, although the differences were not 
statistically significant.

The DII also offers several significant safety advan-
tages over other available sustained-release corticosteroid 
platforms. Options for sustained-delivery steroid after 
vitrectomy include sub-Tenon’s11 or intravitreal12 injection 
of triamcinolone acetonide on-label (Triesence: Alcon, 
Dallas, TX) or off-label (Kenalog-40: Bristol-Myers 
Squibb, Princeton, NJ), and dexamethasone intravitreal 
implant13 (Ozurdex: Allergan, Irvine, CA). While sub- 
Tenon’s injection of steroids is an attractive approach in 
that it is not intraocular, there are potential issues with the 
predictability of dosing via this route, risk of IOP rise, 
local tissue toxicity, risk of intravascular injection, and 
unpredictable duration of effect.9 Intravitreal approaches 
are attractive in that they deliver high effective dosage 
locally, but there are potential associated risks such as 
retinal toxicity,14 retinal detachment, and 
endophthalmitis.12 There are also added risks of implant 
migration in pseudophakic eyes with the dexamethasone 
intravitreal implant,15 and dispersion of the steroid suspen-
sion resulting in a “snowglobe effect” with intravitreal 

Table 2 Primary and Secondary Outcomes for Study Subjects

Study Group (n=23) Control Group (n=23) p-valuea

Anterior Chamber Cell Clearance
Day 1 # (%) 3 (13%) 2 (9%) 0.01*
Day 7 # (%) 15 (65%) 8 (35%)
Day 30 # (%) 0 (0%) 0 (0%)

IOP, mmHg
Baseline Mean (Range) 12.9 (5–20) 15.3 (9–22) 0.3
Day 7 Mean (Range) 10.5 (5–18) 10.7 (5–32)
Day 30 Mean (Range) 13.1 (5–23) 13.6 (6–23)

Mean ∆ From Baseline (Range) 0.2 (−4 to +8) −1.7 (−5 to +10)

IOP >25 mmHg # (%) 0 (0%) 2 (9%)

OCT CFT, microns
Baseline Mean (Range) 390.0 (237–641) 356.0 (250–527) 0.3
Day 30 Mean (Range) 292.5 (220–405) 296.8 (220–412)

Mean Change From Baseline −97.5 (−289 to +9) −49.5 (−140 to +92)

Cystoid Macular Edema # (%) 1 (4%) 3 (13%)

Notes: Study Group refers to the Dexamethasone Intracanalicular Insert (DII) Group and Control Group refers to the Standard Topical Steroid Therapy Group; achi-square 
analysis was employed to compare the groups; *Statistically significant (p≤0.05). 
Abbreviations: #, absolute number of subjects; %, percent of subjects in group; IOP, intraocular pressure; mmHg, millimeters of mercury; ∆, change; OCT CFT, optical 
coherence tomography central foveal thickness.
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agents. These toxicity and migration risks may be greater 
in air-, gas-, or oil-filled eyes.

An anterior chamber intraocular suspension of dexa-
methasone has also been approved for postoperative 
inflammation control following intraocular surgery 
(Dexycu® EyePoint Pharmaceuticals, Inc., Watertown, 
MA).16,17 This product requires intraocular injection into 
the anterior chamber at the conclusion of surgery and has 
a 66% rate of ACCC at postoperative day 14. However, 
the IOP elevation rate is approximately 4-fold higher than 
topical therapy, likely attributable to higher intraocular 
concentrations of the drug resulting from direct intraocular 
administration.16–18 There is also potential of direct toxi-
city of the agent on the corneal endothelium if the patient 
is in a face-down position and of trauma to the lens in 
phakic patients during intraoperative administration.

Overall, sustained-release dexamethasone offers addi-
tional benefits beyond eliminating concerns with compli-
ance. Quality of life improvement is derived by avoiding 
topical eye drops, as 96% of cataract surgery patients rated 
the insert as convenient/very convenient when contrasted 
with their past experience using topical ophthalmic 
medications.19 In this series, all seven patients undergoing 
eye surgery in the second eye preferred the dropless post-
operative regimen in terms of convenience and comfort. 
Simplifying the regimen may also reduce patient callbacks 
to the office for issues related to postoperative 
medications.8

The key strength of this study is the analysis of safety 
and efficacy of the dexamethasone intracanalicular insert 
in a previously unreported patient population, namely 
patients undergoing PPV. Also, the inclusion of data 
from consecutive patients from a single surgeon minimizes 
the potential for selection bias associated with retrospec-
tive studies. As with all studies, the current study has 
limitations including the small sample size, the variety of 
procedures, and the retrospective design of the study.

Conclusion
This small, retrospective, consecutive case study demon-
strated that the DII provided excellent control of postopera-
tive inflammation following PPV with air/gas tamponade 
without significant safety issues. This regimen should be 
considered for patients undergoing PPV to safely and effec-
tively control postoperative inflammation, to ensure patient 
compliance, and to improve patient satisfaction.

Ethics Approval
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