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Purpose: To determine patient preference and treatment outcomes with an intracanalicular 
dexamethasone (0.4 mg) insert compared to standard steroid drop regimen in the contral-
ateral eye following bilateral RLE surgery.
Methods: This is a prospective, open-label, interventional, randomized, controlled study in 
20 subjects who underwent bilateral RLE. Each patient served as their own control with one 
eye randomized to the intracanalicular insert (Group A) placed at the time of surgery and the 
contralateral randomized to topical corticosteroid drops (Group B). All eyes received intra-
cameral moxifloxacin at the time of surgery, and post-operatively, topical moxifloxacin QID 
for one week and topical NSAID daily for four weeks. Post-operative evaluations were 
performed on Day 1, Week 1, and Week 4–8.
Results: Twenty patients participated. At 4–8 weeks post-operation, 90% of patients eval-
uated with the COMTOL questionnaire preferred the intracanalicular insert while 10% 
preferred the topical steroid. Comparative analysis using the visual analog scale showed no 
difference in pain between the study and control group. No statistical difference was shown 
in post-operative corneal staining, anterior chamber cell count, anterior chamber flare or 
intraocular pressure. Mean LogMAR UCVA at 4–8 weeks post-operation was 0.06 (± 0.230) 
in the study group and 0.065 (± 0.241) in the control group, which was not statistically or 
clinically different (p > 0.05).
Conclusion: Patients undergoing bilateral RLE expressed a strong preference towards the 
use of an intracanalicular insert over a topical steroid for post-operative steroid treatment. 
There was no clinically or statistically significant difference in outcomes, including rate of 
cystoid macular edema, visual acuity and elevation of intraocular pressure.
National Clinical Trial Number: 04549935.
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Introduction
Refractive Lens Exchange (RLE) is a well-studied and common refractive surgery 
option for patients seeking to improve their vision. RLE offers patients a method for 
eliminating their refractive error by surgically removing their intraocular lens and 
replacing it with an appropriate implant lens. It is commonly used when patients do 
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not meet the requirements for other forms of refractive 
surgery or desired presbyopic correction. The key factors 
in post-operative evaluation are monitoring the tear film 
and subsequent corneal staining, evaluating the anterior 
chamber (AC) for ocular inflammation, ensuring the 
intraocular pressure (IOP) is within standard ranges, deter-
mining if the posterior chamber intraocular lens is centered 
and properly positioned and evaluating the vitreous and 
retina for significant signs of inflammation or cystoid 
macular edema (CME). It is also important to monitor 
and prevent infection within the eye, better known as 
endophthalmitis. Post-operatively patients are treated 
with antibiotic therapy to prevent infection, steroid drops 
to reduce inflammation and non-steroidal anti- 
inflammatory drugs (NSAIDs) for pain management and 
retinal inflammation.

The use of drops post-RLE is considered by most to be 
standard of care, but the treatment regimens vary depend-
ing on the surgeon and practice preference. Difficulties 
with post-operative drop treatments are frequently encoun-
tered from both the patient and physician’s perspective. 
The intracanalicular insert may reduce the challenges often 
seen with physician offices for obtaining prior authoriza-
tion for ophthalmic drops. Patients routinely struggle with 
drop installation, timing, and compliance. With RLE, it is 
critical to the visual outcome, overall health, and safety of 
the eye for this post-operative regime to be both conveni-
ent and effective.

The intracanalicular insert is a recently approved, sus-
tained release form of dexamethasone. The insert is 
a polyethylene glycol hydrogel rod containing 0.4 mg of 
the preservative free steroid dexamethasone and is used for 
the treatment of pain and post-operative inflammation in 
patients who have undergone RLE and other forms of 
ocular surgery. The intracanalicular insert is placed into 
the canaliculus through the punctum, swells upon hydra-
tion and anchors into place.1 As it dissolves, it provides 
a sustained and tapered release of dexamethasone for up to 
30 days without the need for post-treatment removal.1 Due 
to the presence of fluorescein, the implant is easily visua-
lized with a cobalt blue light and can be placed during the 
pre-operative period, during the procedure or at a post- 
operative appointment.

The intracanalicular insert has been evaluated in three 
Phase 3 trials for the control of postoperative pain and 
inflammation following phacoemulsification cataract 
surgery.1,2 Phase 3 trials of the intracanalicular insert ver-
sus placebo showed a statistically significant superiority (p 

< 0.0001) in the absence of anterior chamber cells and lack 
of ocular pain.2 The insert was also “well-tolerated” and 
expressed a similar adverse event profile to the placebo.2 

When compared to the standard drop regime for RLE 
surgery, the insert will provide patients with fewer post- 
operative drops, a preservative free medication and punc-
tual occlusion which will increase tear volume and aid in 
ocular surface rehabilitation. This will improve compli-
ance and proper drug utilization, reduce the toxic effects 
of multiple drops placed on the surface of the eye and 
decrease irritation to the surface of the cornea from pre-
servatives. This prospective contralateral ocular study will 
compare the outcomes of 20 patients undergoing bilateral 
RLE surgery. In one eye, the patient will receive a topical 
antibiotic, NSAID and steroid. The contralateral eye will 
receive a topical antibiotic and NSAID, as well as the 
dexamethasone ophthalmic insert.

Materials and Methods
This was a randomized, open-label, single site contralat-
eral eye study. The protocol was reviewed and approved 
by the ethics committee (ASPIRE IRB) on June 26th, 
2020. All participants provided written informed consent 
and the study was performed in accordance with the 
Declaration of Helsinki. Each study participant was pro-
vided with a fully signed copy of the informed consent. 
Participants were enrolled from the first initial screening 
on September 4th, 2020 to the final visit completed on 
December 21st, 2020.

All participants in the study were above the age of 22, 
under the age of 75, and voluntarily agreed to undergo 
bilateral RLE surgery. Pre-operatively, patients included in 
the trial were required to have the best-corrected visual 
acuity of 20/30 or better and be willing and able to comply 
with clinic visits, study-related procedures and sign the 
IRB approved informed consent form. Exclusion criteria 
included patients who were pregnant, actively treated with 
immunosuppression, had history of dexamethasone hyper-
sensitivity, history of concurrent ocular comorbidities 
(such as ocular inflammatory disease, macular edema, 
and proliferative diabetic retinopathy), history of corticos-
teroid implant, inability to receive an intracameral antibio-
tic, use of systemic NSAIDs > 1200 mg/day, concurrent 
current corticosteroid therapy (including ocular implants) 
or manifested corneal pathology that might interfere with 
surgical outcomes. A total of 20 subjects met all inclusion 
criteria and none of the exclusion criteria.
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All potential subjects underwent a screening/baseline 
examination visit which included obtaining consent, 
demographics, concomitant medications, medical/ocular 
history, and detailed ophthalmological examination to 
determine if they met the inclusion criteria. The first eye 
was randomized to either group A or B, while the second 
eye was selected for the opposite group. Group A received 
an intracanalicular insert at the time of surgery. Group 
B eyes received topical dexamethasone 0.1% 4x/day 1 
week followed by 3x/day for 1 week, 2x/day for 1 week 
and then 1x/day for 1 week. All eyes received intracameral 
moxifloxacin at the time of surgery, and post-operatively, 
topical moxifloxacin QID for one week and topical brom-
fenac 0.07% daily for four weeks.

All enrolled patients underwent same-day bilateral 
RLE. The procedure was performed using a 2.4 mm cor-
neal incision temporally followed by an anterior capsulor-
hexis. The cortex was separated from the capsule using 
BSS hydrodissection. This was followed by phacoemulsi-
fication of the entire lens material with subsequent polish-
ing of the posterior capsule. Viscoelastic was then placed 
inside the eye and the implant was inserted. The implant 
was then properly centered and positioned and the viscoe-
lastic was removed. Finally, intracameral moxifloxacin 
was administered and proper wound closure was deter-
mined. Patients were re-evaluated on post-operative day 
1, day 7 and week 4–8.

The goal of the study was to compare the use of 
a topical steroid to the intracanalicular insert and deter-
mine patient preference. This was assessed using 
a modified Comparison of Ophthalmic Medications for 
Tolerability (COMTOL) questionnaire, which has been 
validated for consistency, reliability, and reproducibility.3 

The survey was developed to assess the frequency and 
severity of medication side effects and determine how 
the side-effects impaired daily routine and effect quality 
of life.3 The secondary goal of the study was to determine 
the effect of the dexamethasone intracanalicular insert by 
comparing the AC cell count, AC flare, ocular pain, IOP 
and incidence of CME for the study eye to the control eye. 
An IOP increase > 10 mmHg above baseline was consid-
ered abnormal.

Statistical analysis of the COMTOL survey was per-
formed using descriptive statistics and one sample proportion 
test. Visual acuity, logarithm of the minimum angle of reso-
lution (logMAR), scores for the control and study eye were 
analyzed using a paired t-test and graphical analysis. The 
level of significance for all statistical analyses was set at 0.05.

Results
A total of 20 subjects (40 eyes) participated in this study. 
All were Caucasian, 13 (65%) were male, 7 (35%) were 
female and their average age was 54.6 years. Twenty 
subjects successfully completed an initial screening fol-
lowed by a post-operative visit at day 1, day 7 and week 
4–8. The COMTOL questionnaire showed 18 patients 
(90%) preferred the intracanalicular insert, while 2 patients 
preferred drops (10%) and zero patients showed no pre-
ference (Figure 1). Fourteen (70%) patients reported they 
were “totally satisfied”, 5 (25%) “very satisfied” and 1 
(5%) “somewhat satisfied” with their preferred treatment 
option (Figure 2). The occurrence of side effects was 
nearly identical for both the control and study eye 
(Figure 3). In both eyes, the average reported frequency 
never reached “a few times” (Figure 3). Most patients 
cited “I did not have the symptom” and “rarely” for the 
frequency of side effects (Figure 3).

The mean logMAR uncorrected visual acuity (UCVA) 
for the study group improved from 0.61 (±.420) pre- 
operatively to 0.06 (±.230) at 4–8 weeks post-operation 
(Figure 4). Comparatively, that of the control group 
improved from 0.521 (± 0.415) pre-operatively to 0.065 
(± 0.241) at 4–8 weeks post-operation (Figure 4). There 
was not a clinically or statistically significant difference 
between the UCVA of the control and study group (p > 
0.05). There was no change in best-corrected visual acuity 
(BCVA) between pre-operation and 4–8 weeks post opera-
tion for either the control or study group. The mean 
logMAR BCVA for the study group was −.075 (± 0.102) 
pre-operatively and −.075 (± 0.129) at 4–8 weeks post- 
operation. Comparatively, that of the control group was 
−0.1 (± 0.097) pre-operatively and −0.1 (± 0.097) at 4–8 
weeks post-operation. There was not a clinically or statis-
tically significant difference between BCVA of the control 
and study group (p > 0.05).

During the study, no evidence of cystoid macular 
edema was noted via optical coherence tomography at 
4–8 weeks post-op. Two subjects did post-operatively 
manifest an IOP ≥ 10 mmHg from the baseline. The two 
cases were in different patients and one occurred in 
a control eye, while the other was in a study eye. In both 
cases, the subject was started on anti-ocular hypertensive 
therapy to help lower their IOP. Following rescue therapy, 
both subjects demonstrated an IOP within the safety limits 
and were able to stop drop therapy and maintain a normal 
IOP. In addition, no rebound inflammation was present for 

Clinical Ophthalmology 2021:15                                                                                                   https://doi.org/10.2147/OPTH.S311070                                                                                                                                                                                                                       

DovePress                                                                                                                       
2213

Dovepress                                                                                                                                                           Larsen et al

https://www.dovepress.com
https://www.dovepress.com


any patients in either the control or study eye at 4–8-week 
post-operation. Furthermore, no patients had an average 
corneal staining at the 4–8-week post-operation of greater 
than 1 in either eye. Finally, there was no visually signifi-
cant Posterior Capsule Opacification (PCO) in either group 
that required YAG laser capsulotomy.

Discussion
Patients undergoing a bilateral RLE expressed a strong 
preference for a steroid intracanalicular insert in place of 
a topical steroid for post-operative healing. The primary 

reason subjects preferred the insert was due to conveni-
ence. Previous research on eyedrop administration follow-
ing cataract surgery has showed that 31% of patients 
reported difficulty instilling eye drops and 92.6% showed 
an improper administration technique.4 In addition, nearly 
half of individuals prescribed topical ocular hypotensive 
drops halt therapy within 6 months.5 Thus, it was expected 
that patients would prefer to use the insert to replace 
topical drops. Given the challenge often seen with placing 
drops in the elderly population due to difficulties with 
manual dexterity, it seems likely they would be more 

Figure 1 Patient preference for intracanalicular insert or dexamethasone topical drops assessed using the comparison of ophthalmic medications for tolerability (COMTOL) 
questionnaire.

Figure 2 Level of satisfaction with preferred treatment method as reported by the comparison of ophthalmic medications for tolerability (COMTOL) questionnaire.
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accepting of the treatment regimen with fewer drops. The 
outcome of this study was also consistent with the results 
found in the phase 3 trials for the use of an intracanalicular 

dexamethasone insert following cataract surgery in which 
most patients (92%) reported the highest level of satisfac-
tion with the insert.6 The biggest advantage of using the 

Figure 3 Average side effect frequency; 1–7: I did not have the symptom, rarely, a few times, often, usually, almost always, always.

Figure 4 Uncorrected visual acuity, logarithm of the minimum angle of resolution (LogMAR), as a function of days after surgery.
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intracanalicular insert over a traditional topical regime is 
the ability to achieve a controlled, sustained, and tapered 
drug delivery. The insert provides a uniform distribution of 
medicine which may be more beneficial for healing than 
pulse doses of topical drops. Other potential benefits of 
using the intracanalicular insert over a topical drop include 
increased tear volume, no preservatives, and fewer post- 
operative drops. These benefits have the potential to 
increase patient compliance and improve the overall heal-
ing process. The use of an intracanalicular insert also has 
the potential to increase clinic efficiency by decreasing the 
number of prescriptions that are filled. Approximately 
3,000 staff hours annually, or 1.5 full-time equivalents 
are spent responding to patient and pharmacy phone calls 
regarding post-cataract surgery drop regime.7 Decreasing 
the number of prescriptions is beneficial for the practice, 
physician, and patient. It has the potential to save both 
time and money for all parties involved.

The primary goal of RLE surgery is to remove the 
cataract and achieve the best possible uncorrected visual 
acuity. The results of this study show that visual outcomes 
for the control and study eye were nearly identical. Both 
groups demonstrate a UVCA better than 0.07 at 4–8 week 
visit post-operation and a BCVA better than −0.075. There 
was no statistically significant difference in visual out-
comes between the groups. Additionally, no patients in 
either group experienced a loss of BCVA from the pre- 
operative to 4–8-week post-operation visit. Secondary 
endpoints included corneal staining, inflammation, IOP, 
pain and overall level of comfort. None of these para-
meters demonstrated a statistically significant difference 
between the control and study eye. However, the rate of 
steroid induced ocular hypertension seen in this study is 
slightly higher than in previous similar case series (2.4%). 
Of note, younger patients and those with longer axial 
lengths had an increased risk for increased steroid 
response.8,9 In our study, 2/40 eyes (5%) of patients devel-
oped steroid induced ocular hypertension, all of which 
self-resolved without complication. This higher rate 
could be related to the younger age of our patient popula-
tion, their relative pre-operative myopia, or small sample 
size.

This study included several parameters to increase 
the statistical significance of the results. Patient rando-
mization eliminates the possibility of bias and allows for 
comparability. The use of a contralateral eye design 
allowed each patient to receive both the traditional treat-
ment (control) and the study treatment (intracanalicular 

insert). This allowed subjects to directly compare the 
two and determine their preference based on physical 
experience rather than perception. The main limitation 
of this study was the small sample size. Future studies 
should include a larger sample size to confirm the find-
ings. It would also be beneficial to perform a study in 
which the antibiotic, steroid and NSAID were injected at 
the time of surgery followed by placement of the steroid 
insert versus steroid drop. This method would allow an 
entirely dropless post-operative experience in the 
implant eye. Finally, ongoing efforts to combine multiple 
medications into the insert (steroid and NSAID, or ster-
oid, NSAID and antibiotic) would be useful as well.

Conclusion
Post-operatively, patients undergoing bilateral RLE expressed 
a strong preference for the intracanalicular insert in compar-
ison to a topical steroid. The intracanalicular insert produced 
statistically similar outcomes for visual acuity, corneal stain-
ing, inflammation, pain, rate of CME and ocular comfort as the 
traditional topical drop regimen. Two subjects did manifest an 
IOP ≥ 10 mmHg from baseline, but following rescue therapy, 
both subjects stopped drop therapy and were able to maintain 
a normal IOP. Overall, patients preferred the intracanalicular 
insert due to its simplicity, convenience, and minimally inva-
sive effect. This study proves that the intracanalicular dexa-
methasone insert is both a safe and effective method for post- 
operative treatment of inflammation following RLE surgery.
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