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Background: While loteprednol etabonate (LE) suspension 0.5% is approved for the treatment
of postoperative ocular inflammation, there have been no reported studies of'its use in glaucoma
patients undergoing canaloplasty.

Methods: This was a retrospective medical chart review conducted at a single US center. Data
were collected on patients with glaucoma who underwent canaloplasty with or without cataract
surgery, and were prescribed LE suspension 0.5% postoperatively. Outcomes evaluated included
postsurgical inflammation (anterior chamber [AC] cells and flare), intraocular pressure (I0P),
number of IOP-lowering medications, and postsurgical complications.

Results: Data were collected on 204 patients (262 eyes) with a mean (SD) age of 71.6
(11.3) years. The most frequent LE dosing regimens at day 1, week 1, and month 1 postsurgery
were QID (92.3%; 241/261), TID (52.6%; 133/253), and QD (65.5%; 78/119), respectively.
Inflammation (AC flare and cells), mostly mild, was noted in 33.2% (86/259) of eyes on
postoperative day 1 and 8.6% (21/244) of eyes at month 1. Mean IOP and mean number of
IOP-lowering medications were significantly reduced from baseline (P<<0.001) at all time points
postoperatively. Complete (no IOP-lowering medication) or qualified (use of =2 IOP-lowering
medications) surgical success was achieved in 78.8% and 90.6% of eyes, respectively, at month 6
and 63.4% and 92.7% of eyes at month 36. The most frequently observed postoperative com-
plication was hyphema in 48.7% (126/259) eyes at day 1, which decreased to 0.4% (1/244) of
eyes by month 1. IOP =30 mmHg was noted in 13 (5.3%) eyes at postoperative week 1 and
rarely thereafter, and no patient discontinued therapy because of an IOP increase.
Conclusion: These real-world data suggest that canaloplasty with or without cataract sur-
gery managed postoperatively with LE suspension 0.5% is effective and safe in the glaucoma
patient.

Keywords: canaloplasty, loteprednol etabonate, postoperative inflammation, glaucoma,
intraocular pressure

Introduction

Intraocular pressure (IOP) lowering is a proven treatment strategy that slows
progression of glaucomatous optic nerve injury and visual field loss in patients with
glaucoma.'” Initial strategies for IOP lowering include use of medications and laser
trabeculoplasty.®® However, if these approaches fail to adequately control 10OP,
incisional glaucoma surgery is usually required.*3° The traditional surgical technique
for lowering IOP is trabeculectomy, which increases aqueous humor outflow through
a partial removal of the trabecular meshwork/Schlemm’s canal and the creation of
a subconjunctival filtering bleb.!®!' However, this procedure may be associated with
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complications, including bleb infections, choroidal detach-
ment, and scarring of the conjunctival tissue leading to failure
of the bleb.%12°1
Canaloplasty is a minimally invasive, nonpenetrating
surgical technique that lowers IOP by restoring, rather than
partially removing, the trabecular meshwork/Schlemm’s
canal.'®?! As the procedure does not create a permanent
fistula in the eye wall, the likelihood of postsurgical
complications is reduced, and patient follow-up is simplified
relative to trabeculectomy.'>**-%6 Canaloplasty enhances natu-
ral transtrabecular outflow over the long term by tensioning
of the meshwork and opening of the trabecular plates, visco-
dilation of the Schlemm’s canal, and the creation of a scleral
lake and Descemet’s window.?”*® Performing the procedure
without a tensioning suture spares conjunctival manipula-
tion for possible future procedures and is termed ab-interno
canaloplasty.? In follow-up studies of glaucoma patients
who underwent canaloplasty, IOP reduction was maintained
as long as 4 years, with a significant decline in the need for
medication and/or additional surgical treatment,!7-18-2026.30-32
Canaloplasty can be performed in conjunction with cataract
surgery with reported improved outcomes over cataract sur-
gery alone in the majority of studies.!6-21:2428.30.31.33
Postoperative management following canaloplasty
typically involves topical antibiotics for 1 week and topical
corticosteroids tapered over 3—4 weeks.?** Although rou-
tinely used for reducing postsurgical inflammation and
improving patient comfort following ocular surgery, corti-
costeroid use can be associated with a number of potential
adverse effects of particular concern to the glaucoma patient,
such as steroid-induced IOP increases, decreased wound
healing, and cataract formation in phakic eyes.’
Loteprednol etabonate (LE) is a topical ophthalmic cor-
ticosteroid that contains a chloro-methyl ester group at the
carbon 20 position instead of the ketone group present in
other corticosteroids. This unique structure facilitates rapid
metabolism of LE molecules that are unbound to glucocor-
ticoid receptors into inactive metabolites,*** allowing LE to
exert the desired anti-inflammatory activity while reducing
the likelihood of unwanted effects.* #3434 LE ophthalmic
suspension 0.5% (Lotemax® suspension; Bausch + Lomb,
Bridgewater, NJ, USA) was approved in 1998 for the treat-
ment of postoperative inflammation following ocular surgery,
in addition to steroid-responsive inflammatory conditions
such as seasonal allergic conjunctivitis and uveitis.
Multiple studies have demonstrated the anti-inflammatory
efficacy and safety (including minimal effect on IOP) of LE
suspension 0.5% used postsurgically in patients undergoing

cataract surgery, photorefractive keratectomy, and laser-
assisted in situ keratomileusis.*’>? Further studies have dem-
onstrated that LE suspension has a low propensity to elevate
IOP,* including in known corticosteroid responders*** and
in comparison with other corticosteroids.*¢ ¢!

To date, two retrospective chart reviews have evaluated
the use of LE suspension 0.5% in patients undergoing glau-
coma surgery.®>% Patients treated with LE 0.5% experienced
a minimal effect on IOP and a significant reduction in the
number of glaucoma medications needed following com-
bined phacoemulsification and trabecular microbypass stent
implantation.®? Similarly, there was no difference in IOP
in patients undergoing selective laser trabeculoplasty who
received LE 0.5% at the time of surgery compared to those
not receiving corticosteroid.®® However, the effect of LE on
inflammation was not reported in these studies, and, to date,
there are no published data addressing outcomes with the use
of LE in patients following canaloplasty. This retrospective
study evaluated postsurgical success and safety outcomes,
including IOP findings, in patients managed with LE 0.5%
suspension postoperatively after canaloplasty with or without
phacoemulsification and intraocular lens (IOL) implantation.

Methods
Study design
This retrospective chart review was conducted at a single
center (Dean McGee Eye Institute, University of Oklahoma,
Oklahoma City, OK, USA). Retrospective data were col-
lected on the routine care and follow-up of patients who
underwent canaloplasty with or without simultaneous pha-
coemulsification and IOL implantation between January 19,
2010, and March 5, 2013, for whom LE suspension 0.5% was
prescribed as part of postoperative management. All patient
data were de-identified and kept confidential, as specified by
the International Conference on Harmonization Guidelines
for Good Clinical Practice.® The Institutional Review Board
at the University of Oklahoma approved the protocol and
waived the need for informed consent, given that all patient
data were de-identified for the purposes of the study.
Eligible patients were =18 years of age with a diagnosis
of glaucoma who underwent canaloplasty (either with
or without simultaneous phacoemulsification and IOL
implantation) and were treated postoperatively with LE
suspension 0.5%. Exclusion criteria included use of a topical
corticosteroid other than LE during the preoperative evalua-
tion period and/or within 1 day of the postoperative period.
If an included eye had documented the use of another topi-
cal corticosteroid at any of the subsequent follow-up visits,
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data from that eye were included only up to the time of receipt
of the non-LE corticosteroid.

Surgical procedures

The details of the canaloplasty procedure have been described
previously,!6-18202627.29.303465 Eor the cases included in this
chart review, one surgeon (MK) performed all canaloplasty
procedures according to the same standard of care. Surgical
preparation included a peribulbar or retrobulbar block
followed by conjunctival and subsequent superficial flap
dissection. For those patients undergoing a combined pro-
cedure including phacoemulsification and IOL implantation,
atemporal clear corneal incision and posterior chamber IOL
implantation were performed before dissection of the deep
flap creating a Descemet window.

Schlemm’s canal was unroofed through the surgical
creation and removal of a deep scleral flap. A microcatheter
(ITRACK-250; Ellex) was inserted and guided through this
opening for the entire 360° of Schlemm’s canal. Before
reversing and removing the catheter from Schlemm’s canal,
those eyes undergoing the ab-externo approach had a stent
suture tied under tension at the catheter’s distal tip to maintain
inward distention of the trabecular meshwork. If there was
failure to completely catheterize the eye, no suture was tied.
Postoperative management, initiated 1 day postsurgery,
included third- or fourth-generation fluoroquinolone drops
TID or QID for 2 weeks and LE suspension 0.5% QID for
1 week and tapered over the next 3—4 weeks.

Data collected and reported outcomes
Data were collected for the presurgical visit (baseline) and
all postsurgical visits starting on day 1 (the day after surgery)
and extending to the longest available follow-up visit up to
a maximum of 3 years. Data extracted from patient charts
included the following: patient demographics; surgical char-
acteristics; LE suspension dosing, frequency, and duration;
ocular inflammation (anterior chamber [AC] cells and flare);
IOP (by Goldmann applanation tonometry); concomitant
medications; visual acuity (VA; Snellen); and adverse
events (AEs). Inflammation (AC cells and AC flare data)
was scored using a 6-point severity scale (0, 0.5, 1, 2, 3, 4,
or unknown [inflammation present using terms such as rare
or occasional, but no grade]). Hyphema was scored accord-
ing to the presence of red blood cells in the AC using a
6-grade scale (none, micro [trace], grade I [=33% filling
of the AC], grade II [33%—-50% filling of the AC], grade III
[>50%—-<<100% filling of the AC], grade IV [100% filling
of the AC], or unknown).

Outcomes evaluated included mean postsurgical inflam-
mation (AC cells and flare), IOP, VA, number of concomi-
tant IOP-lowering medications, postsurgical complications
(injection and hyphema), and AEs.

Data analysis

Eyes of patients in which both eyes qualified for inclusion
were treated independently for all outcomes. Where data
for IOP and/or VA were available, a lack of recorded data
for outcomes other than IOP and VA was imputed as “zero”
or “none”. When neither IOP nor VA was recorded, a lack
of recorded data for other outcomes was imputed as missing.
Data for hyphema and inflammation were not collected past
postoperative month 3.

When calculating the number of glaucoma medications
at follow-up visits, combination medications were counted
as two medications. The percentage of eyes achieving
postoperative IOPs of =21, =18, and =15 mmHg without
use of IOP-lowering medications at the postoperative time
points of 6 months, 12 months, 18 months, 2 years, and
3 years were calculated. Canaloplasty surgery was deemed a
complete success if eyes attained target IOP without the use
of IOP-lowering medications. Qualified success was defined
similarly, but with adjunctive use of =2 IOP-lowering
medications.

Postoperative inflammation was reported as the percentage
of eyes with any noted inflammation (AC cells and/or AC
flare) and the percentage of eyes graded by severity of
inflammation in terms of AC cells and AC flare. Hyphema
findings were reported as the percentage of eyes with any
observed hyphema and the percentage of eyes by severity
grade. VA was converted from Snellen to logarithm of the
minimum angle of resolution or logMAR.

The number of IOP-lowering medications and IOP
(analyzed as change from baseline) at each time point
postsurgery was compared to baseline using a paired #-test
(Statistical Analysis Software Version 7; SAS Institute).
Statistical significance was defined as P<<0.05. All other
outcomes were analyzed descriptively.

Results

Data were collected on 204 patients (262 eyes) with a mean
(SD) age of 71.6 (11.3) years, mostly Caucasian (70.3%), and
evenly divided between men and women (Table 1). Fifty-
eight (28.4%) patients had surgery performed in both eyes on
separate days. Primary open-angle glaucoma (POAG) with
or without nuclear sclerotic cataract was the most frequent
diagnosis at the time of surgery (91.8% of eyes) (Table 1).
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Table | Baseline and surgical characteristics of study subjects

and eyes
Subjects Subjects n (%)
n=204
Age, mean, years (SD) 71.6 (11.3)
Range 18-93
Sex, n (%)
Male 97 (47.5)
Female 107 (52.5)
Race, n (%)
Caucasian 137 (70.3)
African American 34 (17.4)
Native American 17 (8.7)
Hispanic 6 (3.1)
Asian 1 (0.5)
Surgical eye, n (%)
OD only 83 (40.7)
OS only 63 (30.9)
ou 58 (28.4)
Eyes® Eyes n (%)
n=262
Glaucoma diagnosis®
POAG 128 (49.8)
POAG, NSC 108 (42.0)
PXG, NSC 8 (3.1)
PXG 4 (1.6)
Pigmentary glaucoma 2(0.8)
Ocular hypertension 2 (0.8)
Other® 5(1.9)
Suture tension,® n (%)
Yes 236 (90.8)
No 24 (9.2)
Phaco IOL
Yes 124 (47.3)
No 138 (52.7)

Notes: *Data not available for all characteristics for all eyes. ®Missing for five eyes.
“Other includes one case each of chronic angle-closure glaucoma with nuclear
sclerotic cataract; inflammatory glaucoma; juvenile-onset open-angle glaucoma;
mixed mechanism glaucoma with nuclear sclerotic cataract; pigmentary glaucoma
with nuclear sclerotic cataract. “Missing for 2 eyes.

Abbreviations: |OL, intraocular lens; NSC, nuclear sclerotic cataract; OD, right
eye; OS, left eye; OU, both eyes; POAG, primary open-angle glaucoma; PXG,
pseudoexfoliative glaucoma.

The majority of eyes (90.8%) underwent canaloplasty with
suture tensioning, and 47.3% of eyes underwent canaloplasty
combined with phacoemulsification and IOL implantation.
The total number of eyes available for analysis by visit
was 262 at day 1, 255 at week 1, 244 at month 1, 210 at
month 3, 179 at month 6, 164 at month 12, 151 at month 18,
132 at month 24, and 47 at month 36. The primary reason
eyes were not available for analysis at later visits was that
patients could be sent back to their referral sources within
3—6 months following surgery. Other reasons included lack
ofarecorded outcome measure (eg, IOP) at a particular visit,
discontinuation from the study because of the use of a steroid
other than LE (further detail provided below), a missed visit,
or being lost to follow-up.

Among included eyes, the first instillation of LE occurred
at the postoperative day 1 visit, though one eye did not
receive LE until the postoperative week 1 visit. The majority
of patients were prescribed LE for <1 month. The most
frequent dosing regimen at day 1, week 1, and month 1 post-
surgery was QID (92.3%; 241/261), TID (52.6%; 133/253),
and QD (65.5%; 78/119) respectively (Table 2). A total of
27 eyes (10.3%) were switched to another corticosteroid at
a time point after postoperative day 1 and were, therefore,
excluded from analyses from that point onwards. In six eyes,
this occurred within the first postoperative week, and in
eight eyes, between 1 week and 1 month following surgery.
Thereafter, between one and three eyes were discontinued
for using a non-LE corticosteroid at each of the following
postsurgery visits: month 3, month 6, month 12, month 18,
year 2, and year 3. Patients were switched to another steroid
primarily because after initially receiving a sample of LE,
they were unable to pay for a follow-up LE prescription
and/or LE was not covered by their health care insurance
prescription plan.

There was no recorded use of antibiotics or nonsteroidal
anti-inflammatory agents (NSAIDs) for included eyes prior
to surgery (preoperative visit). Concomitant use of topical
antibiotics at postoperative day 1, week 1, month 1, and
month 3 following surgery was reported in 100% (262/262),
67.4% (172/255), 4.9% (12/244), and 1% (2/210) eyes,
respectively. Besifloxacin ophthalmic solution 0.6%
(Besivance®; Bausch + Lomb) was the most commonly
utilized antibiotic and was administered TID in 60% eyes on
postoperative day 1. Concomitant use of NSAIDs (bromfenac,
ketorolac, or nepafenac) following surgery was reported in
27.8% (n=72/259), 20% (n=51/255), 2% (n=5/244), and 1%
(n=2/210) of eyes at these time points, respectively.

Table 2 Dosing frequency for LE suspension 0.5% over the first
3 month of postcanaloplasty

Eyes receiving LE postoperatively (%)

Time point Day | Week | Month | Month 3
(n=262) (n=255) (n=244) (n=210)
n (%) n (%) n (%) n (%)
Total* 261 (99.6) 253 (99.2) 119 (488) 2 (1.4)
Individual dosing frequencies®
QD 0 (0) 2 (0.8) 78 (65.5) 0 (0)
BID 3(1.1) 34 (13.4) 23 (19.32) 2 (66.7)
TID 7(2.7) 133 (52.6) 11 (9.24) 0 (0)
QID 241 (92.3) 79 (31.2) 6 (5.04) 1 (33.3)
6x/day 9 (3.4) 5(2.0) 0 (0) 0 (0)
Not specified 1 (0.5) 0(0) 1 (0.8) 0(0)

Notes: *“Total expressed as the percentage of all included eyes. "Dosing frequency
expressed as percentage of total eyes that received LE.
Abbreviation: LE, loteprednol etabonate.

322 submit your manuscript
Dove

Clinical Ophthalmology 2018:12


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

LE in canaloplasty

Table 3 Inflammation grading for AC cells and AC flare by postoperative visit

Visit Eyes, n AC cells or flare grade, n (%) eyes

0 0.5 | 2 3 4
AC cells
Day | 259 173 (66.8) 32(12.4) 36 (13.9) 13 (5.0) 3(1.2) 2(0.8)
Week |* 255 202 (79.2) 23 (9.0) 16 (6.3) 10 (3.9) 3(1.2) 0
Month | 244 223 (91.4) 10 (4.1) 8 (3.3) 3(1.2) 0 0
Month 3 210 209 (99.5) 0 0 1 (0.5) 0 0
AC flare
Day | 259 234 (90.4) 2(0.8) 22 (8.5) 1 (0.4) 0 0
Week | 255 233 (91.4) 8(3.1) 12 (4.7) 1 (0.4) | (0.4) 0
Month | 244 238 (97.0) 1 (0.4) 5(@2.1) 0 0 0
Month 3 210 209 (99.5) 0 I (0.5) 0 0 0

Notes: *One eye graded as unknown at week |. Graded on a scale of 0, 0.5, 1, 2, 3, or 4.

Abbreviation: AC, anterior chamber.

Resolution of inflammation

On postoperative day 1, 86 (33.2%) eyes were noted to
have some degree of inflammation (AC cells and/or flare)
compared to 56 (22.0%) eyes at week 1, 21 (8.6%) eyes at
month 1, and 2 (1.0%) eyes at month 3. Grading of AC cells
and AC flare indicated that inflammation was mostly mild
(grade of either 0.5 or 1) in severity (Table 3).

Surgical outcomes

Figure 1 shows mean IOP in included eyes before and
following surgery. Mean IOP was significantly reduced from
baseline (P<<0.001) at all postoperative time points. The mean
preoperative (SD) IOP was 19.5 (6.6) mmHg, with 21 eyes
noted to have an IOP =30 mmHg. At postoperative day 1,
mean [IOP decreased by 46.7% (P<<0.001 vs presurgery) and
remained significantly lower compared with baseline at each
subsequent follow-up visit through year 3.

Mean (SD) IOP (mmHg)

1 month
(n=233)

1 week
(n=244)

Presurgery
(n=254)

1 day
(n=240)

The mean (SD) number of IOP-lowering medica-
tions used per eye decreased significantly from 2.1 (1.22)
presurgery to 0.0 (0.9) at day 1, 0.0 (0.22) at week 1, 0.1
(0.43) at month 1, 0.1 (0.51) at month 6, and 0.6 (0.83) at
month 36 (P<<0.001 at all postsurgical time points vs base-
line) (Figure 2).

Mean (SD) VA in logMar prior to surgery was 0.32
(0.37). A worsening in VA from baseline was observed at the
day 1, week 1, and month 1 postoperative visits, with values
of 0.83 (0.52), 0.56 (0.42), and 0.39 (0.34), respectively.
However, for all subsequent visits, mean VA either appeared
similar to baseline (month 3 and year 3) or improved over
baseline (month 6, month 12, month 18, and year 2).

Surgical success rates at [OP values of =21, 18, and
15 mmHg are presented in Table 4. Among 170 eyes with
data at 6 months follow-up, complete success (no use of
IOP-lowering medication) was achieved in 78.8% of eyes

3 months 6 months 12 months 18 months 24 months 36 months
(n=201)

(n=170)  (n=153) (n=139) (n=118)  (n=41)

Time point relative to canaloplasty surgery

Figure | Mean intraocular pressure in eyes treated with LE suspension 0.5% postcanaloplasty.
Notes: *P<<0.001 vs baseline. n, number of subjects with evaluable data at each time point.

Abbreviations: |IOP, intraocular pressure; LE, loteprednol etabonate.

Clinical Ophthalmology 2018:12

submit your manuscript

323

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Khaimi

Dove

Mean number of IOP-lowering
medications

1 month
(n=244)

1 week
(n=255)

Presurgery
(n=262)

1 day
(n=259)

3 months 6 months 12 months 18 months 24 months 36 months
(n=210)

(n=179) (n=164) (n=151) (n=132) (n=47)

Time point relative to canaloplasty surgery

Figure 2 Intraocular pressure-lowering medication use following canaloplasty.

Notes: *P<<0.001 vs baseline. n, number of subjects with evaluable data at each time point.

Abbreviation: IOP, intraocular pressure.

with IOP values =21 mmHg. Qualified success (use of =2
IOP-lowering medications) at month 6 was noted in 90.6%
of eyes with IOP values =21 mmHg. Surgical success at
all subsequent time points through 36 months of follow-up
generally paralleled these findings, though there appeared
to be a slight reduction in eyes with complete success at
longer follow-up intervals. At months 12, 24, and 36, com-
plete success decreased from 67.3% to 66.1% to 63.4% of
eyes with IOP values =21 mmHg, respectively. Addition-
ally, the number of eyes with available data at each time
point decreased.

Safety outcomes

As expected, most postsurgical complications occurred
in the early postoperative period. Hyphema was the
most frequently observed early postoperative complica-
tion, occurring in 126/259 (48.7%), 39/255 (15.3%), and
1/244 (0.4%) of eyes at postoperative day 1, week 1, and

month 3, respectively. The majority of observed cases
were classified as microhyphema (54.5% of day 1 cases
and 73.7% of week 1 cases), with a maximum severity
recording of Grade II found in only three eyes at day 1. All
cases of hyphema resolved spontaneously with no inter-
ventions required. Injection was noted in =4% of eyes at
day 1, week 1, and months 1, 3, and 6.

The proportion of subjects with categorically high orlow IOP
was recorded at each follow-up visit. A high IOP (=30 mmHg)
was noted in 13/244 (5.3%) eyes at week 1, and rarely (=1.8%
eyes) thereafter. IOP elevations did not lead to discontinu-
ation of LE use. Instances of hypotony (IOP <5 mmHg)
occurred in 50/240 (20.8%), 7/244 (2.9%), 13/233 (5.6%),
and 5/201 (2.5%) of eyes at postoperative day 1, week 1,
month 1, and month 3, respectively, and in smaller percent-
ages of eyes at subsequent visits. There was no intervention
in cases of high or low IOP. Cataract formation was not
noted in any of the phakic eyes during the follow-up period.

Table 4 Complete® and qualified® surgical success rates (%) at postoperative month 6, month 12, year 2, and year 3

Success Postoperative time point
category Month 6 Month 12 Month 18 Month 24 Month 36
(n=170) (n=153) (n=139) (n=118) (n=41)
Complete success (%)
=21 mmHg 788 67.3 62.6 66.1 63.4
=18 mmHg 69.4 62.8 59.0 60.2 61.0
=15 mmHg 51.2 47.7 45.3 483 53.7
Qualified success (%)°
=21 mmHg 90.6 95.4 92.8 92.4 92.7
=18 mmHg 782 84.3 8l1.3 84.8 82.9
=15 mmHg 56.5 62.1 59.7 69.5 70.7

Notes: *No use of IOP-lowering medication. "Use of =2 (including 0) IOP-lowering medications.

Abbreviation: IOP, intraocular pressure.
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There were no AE reports considered related to postoperative
treatment with LE.

Discussion

These real-world findings in glaucoma patients who under-
went canaloplasty with or without cataract surgery and were
treated postoperatively with LE support the long-term safety
and efficacy of this minimally invasive surgical procedure.
It also corroborates a growing body of research on a variety
of ocular surgery types supporting the clinical benefits and
safety of LE formulations when used for control of inflamma-
tion during the postoperative period.*’48¢:66-68 While the gold
standard for surgical management of glaucoma has tradition-
ally been trabeculectomy, canaloplasty is increasingly being
recognized as a much less invasive and maximally effective
technique for achieving long-term IOP control.”

Canaloplasty lowers IOP by restoring the eye’s natural
trabeculocanalicular outflow system, thereby obviating the
need for a subconjunctival filtering bleb, simplifying postop-
erative care, and reducing the likelihood of serious surgical
complications inherent to trabeculectomy.!>2!3%3! Canalo-
plasty patients have also been found to experience a higher
degree of satisfaction and less quality-of-life impairment after
surgery when compared to trabeculectomy patients.?

In this observational study, mean IOP was reduced
significantly from baseline and sustained over follow-up
periods of up to 3 years along with significantly reduced
use of adjunctive IOP-lowering medications. At 3 years of
follow-up, about half of the eyes met the most stringent crite-
ria for complete success, defined as an IOP =15 mmHg and
no concurrent use of [OP-lowering medications. About two-
thirds of eyes at 3 years of follow-up had IOP =21 mmHg
without concurrent IOP-lowering medication use. Although
VA decreased during the first postoperative month relative
to baseline, all subsequent measures were either similar or
significantly improved compared to baseline.

Previous studies evaluating the efficacy of canaloplasty
with 2-3 years of follow-up closely corroborate these find-
ings, reporting mean [OPs of 13.1-17.0 mmHg (34%—42.2%
reductions from baseline), significant decreases in medication
use, and complete (IOP =21 mmHg without medications)
and qualified (IOP =21 mmHg with or without medica-
tions) success rates of 44.8%—77.5% and 81.6%-86.2%,
respectively. 518202127 A recently reported canaloplasty
study with 5 years of follow-up® noted the need for addi-
tional surgery for IOP control in 13 of 20 (65%) eyes at this
time point, though the sample size was small. Ongoing col-
lection of longer term data in larger studies will be needed to
fully measure the long-term success of the procedure.

Despite the increasing literature on favorable outcomes
with canaloplasty, there are no studies specific to pharma-
cologic management of these patients in the postoperative
period. The typically recommended regimen of antibiotics
coupled with a tapered dose of corticosteroids over 3—4
weeks?34% is based on general guidelines for ocular surgery
and does not account for the unique challenges of canalo-
plasty patients, who (unlike the trabeculectomy patient)
continue to rely on the eye’s natural outflow system to regu-
late IOP.?3* Recent in vitro and in vivo studies suggest that
eyes diagnosed with POAG have a smaller, less observable
Schlemm’s canal, decreased trabecular meshwork thickness,
and increased trabecular meshwork stiffness when compared
to healthy eyes,”® " and, therefore, are more susceptible to
IOP spikes.”*” The canaloplasty procedure may illicit early
postsurgical IOP spikes because of the eye’s inflammatory
response to surgery. This may impede aqueous humor passing
into the collector channels in the immediate postoperative
period.'”'#2%3 Similar findings of early postoperative IOP
spikes have also been reported in glaucoma patients under-
going cataract surgery.”®”’8

While topical corticosteroids are important for the control
of postoperative inflammation, their use in and of themselves
can be associated with IOP elevations, especially in patients
with a history of glaucoma.?**%3%4% Corticosteroids can
elevate IOP by causing a decrease in aqueous flow through
the trabecular meshwork, the primary pathway for outflow.
Possible mechanisms include increased extracellular matrix
deposition, increased cross-linking of actin fibers between
cells, and an inhibition of phagocytosis.*®*° Considering the
aforementioned sensitivity of the canaloplasty patient to
changes in the trabeculocanalicular outflow system following
surgery, corticosteroid-induced IOP elevation has particular
relevance in this setting.

In the author’s practice, LE suspension or now the newer
LE gel formulation is a standard part of postcanaloplasty sur-
gery management. LE was developed using a retrometabolic
design with the intention of lessening risks of IOP elevation
and other unwanted effects of topical corticosteroid therapy.®
The chemical structure of LE is such that any drug that is
not bound to the glucocorticoid receptor undergoes rapid
conversion into inactive metabolites, allowing for localized,
controlled suppression of ocular inflammation with minimized
potential for causing unwanted side effects.*!*>445 Studies
comparing LE suspension or gel to other corticosteroids,
including dexamethasone,’-¥"*-6! prednisolone,>*-36.58.79.80
and flurometholone,**3"#> have consistently found that LE
has lower impact on IOP, while retaining the desired anti-
inflammatory effects of a corticosteroid. A recent review by
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Sheppard et al of the available published data on the effect of
marketed LE formulations on IOP found that LE consistently
demonstrated a low propensity to elevate IOP, regardless
of the formulation, dosage regimen, or treatment duration,
including in known steroid responders.™

In this real-world cohort of canaloplasty patients, post-
operative management with LE suspension 0.5% appeared
to be safe and effective. In accordance with numerous
previous studies of LE suspension or LE gel following
ocular surgery,*7483666-68 postoperative inflammation was
reduced as evidenced by AC cell and flare data with minimal
clinically significant IOP elevations. In the current study,
no AEs considered related to treatment with LE suspension
were reported. The immediate and sustained decreases in
IOP beginning 1 day after surgery and maintained over a
period of up to 3 years likely reflect both the efficacy of the
canaloplasty procedure as well as the low propensity of LE
for inducing IOP elevations in the short term following the
procedure. Early postoperative IOP spikes have been found
inup to 20.3% of canaloplasty cases in the literature,’ though
this complication is generally reported at lower rates even in
the presence of postoperative topical corticosteroid use.'¢2°
However, differences in drug regimen and definition of an
IOP spike confound comparisons across studies.

Other postoperative complications among patients in this
review were mostly transient, required few interventions,
and were typical for this type of surgical procedure.!®!783
Hyphema was the most commonly observed and occurred
in 48.7% of eyes at postoperative day 1, with the major-
ity of cases classified as microhyphema. Spontaneous
resolution by month 3 was recorded for all eyes. Previous
studies have reported similar findings of inconsequential
hyphema in 6.1%-85.2% of canaloplasty cases,'*'#2! and
one study* concluded that the presence of microhyphema
on the first postoperative day following canaloplasty might
have positive prognostic value with regard to IOP reduc-
tion, as a reflux of blood may signify a patent trabecular
meshwork. Hypotony, reported in 0.6%-27.6% of cases in
the literature,'®'8213% was documented in 20.8% of eyes at
day 1 in this retrospective review, and all cases resolved
without intervention.

The main limitations of this study are those typical of
retrospective chart review studies, including nonrandomiza-
tion, which might lead to selection bias, incompleteness of
chart data for outcomes of interest, and the lack of a control
group. Furthermore, data gathering was limited primarily
to objective findings, precluding evaluations of pain relief
or patient satisfaction. A small number of eyes received a

non-LE steroid in the early postoperative period, and thus,
these data were excluded from the analysis. However, it may
be that these cases would have had less favorable outcomes
if continued solely on LE. Given safety data were limited
to information previously recorded during routine patient
follow-up visits, minor complaints and less serious AEs
may have been missed, though it is presumed that events of
clinical significance would have been recorded.

Conclusion

Findings from this retrospective chart review point to the
long-term safety and effectiveness of the canaloplasty proce-
dure performed with or without cataract surgery and managed
postoperatively with LE suspension 0.5%. Complications
related to the surgical procedure were mostly transient and
comparable to those noted in previous canaloplasty studies.
No adverse reactions considered related to LE were noted.
Significant IOP reduction was achieved rapidly and sus-
tained over a period of years with minimal need for adjunct
medication use. Postoperative use of LE was associated with
good control of postsurgical inflammation without apparent
exacerbation of IOP. These data add to the increasing body
of research supporting the clinical benefits and safety of LE
0.5% use during the postoperative period for a variety of
ocular surgery types.
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