Clinical Ophthalmology

Dove

ORIGINAL RESEARCH

Effect of Preoperative Intraocular Pressure in
Patients with and without Intolerance to Their
|OP-Lowering Medication on the Outcome of
Trabectome Surgery

Juliana Wons'*
Nadine Mihic%*
Isabel B Pfister®'
Stefano Anastasi'
Justus G Garweg
Markus Halberstadt

1,2
3

'Swiss Eye Institute, Rotkreuz, and
Berner Augenklinik am Lindenhofspital,
Bern, Switzerland; 2Department of
Ophthalmology, University of Bern, Bern,
Switzerland; 3Private Practice for
Ophthalmology, Flums, Switzerland

*These authors contributed equally to
this work

Correspondence: Markus Halberstadt
Augenirzte Flums, Marktstrasse 21,
Flums, 8890, Switzerland

Email augenaerzte-flums@hin.ch

Purpose: This study aimed to compare the effect of trabectome surgery in patients with and
without intolerance to their medication and with preoperatively sufficiently controlled, insuffi-
ciently controlled, and uncontrolled intraocular pressure (IOP) on the surgical outcome.
Patients and Methods: A total of 155 eyes (133 patients) with different forms of open
angle glaucoma with or without intolerance to their glaucoma medication undergoing
trabectome surgery alone (AIT) or combined with phacoemulsification (phaco-AIT) were
included in this retrospective monocentric study. Patients were corresponding to IOP < 18
mmHg (controlled but glaucoma progression or intolerance, group 1), 19—26 mmHg (insuffi-
ciently controlled, group 2), and > 26 mmHg (not controlled, group 3), respectively. Pre- and
postoperative IOP and the number of IOP-lowering medications were registered over 12
months. Surgical success was defined as a postoperative IOP of <18mmHg and/or reduction
of the topical treatment demand after 1 year.

Results: Of the 155 included eyes, 79 received AIT and 76 received phaco-AIT. Sixty-nine
eyes had a preoperatively sufficiently controlled IOP, 63 had an insufficiently controlled IOP,
and 23 had an uncontrolled IOP. In all groups, the IOP significantly dropped by 6 and 12
months after surgery (p < 0.001). Surgical success war similar in all groups [47.8%
(group 1), 38.1 (group 2) and 34.8% (group 3); p= 0.47]. The effect of AIT on IOP and
glaucoma medication independent of intolerance to the anti-glaucoma medication and type of
surgery (AIT/phaco-AIT).

Conclusion: Independently of the preoperative IOP, a satisfying surgical success was achieved
using AIT. In instances that do not qualify for filtrating surgery, trabectome surgery alone or in
combination with phacoemulsification thus represents a safe and effective minimally invasive
glaucoma surgery technique regardless of an intolerance to the topical medication.

Keywords: glaucoma, ab interno trabeculectomy, trabectome, minimally-invasive glaucoma

surgery, minimally-invasive glaucoma surgery, MIGS

Introduction

Ab interno trabeculectomy (AIT) or trabectome surgery uses electro-ablation of the
trabecular meshwork and the roof of Schlemm’s canal with the Trabectome® under
gonioscopic control over up to four clock hours. This technique has been on the European
market since 2009." The device was approved by the Food and Drug Administration
(FDA) in 2004 and has gained widespread use based on its minimally invasive nature,
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which makes it ideal for ambulant outpatient surgery.> Since
its launch, several studies have proven the safety and efficacy
of this procedure. With clear-cornea access, the short surgical
duration under topical anesthesia, and a low complication rate,
AIT has definite advantages compared with other glaucoma
surgical techniques. Different studies have reported satisfying
outcomes, specifically if trabectome operation is combined
with cataract surgery (phaco-AIT).'?

Here, we compare the outcome of AIT and phaco-AIT
regarding their IOP-lowering effect and postoperative
treatment demand in patients with a sufficiently controlled,
an insufficiently controlled, and an uncontrolled preopera-
tive IOP, and with or without intolerance to their topical
medication.

Patients and Methods
In this retrospective study, we included a consecutive ser-
ies of 155 eyes from 133 patients (between 2015 and
2017) under pre-operative anti-glaucoma therapy qualify-
ing for minimally invasive surgery, but not for filtrating
glaucoma surgery, based on a mild to moderate glaucoma
disease with a postoperative IOP target pressure in the mid
to high teens and a preoperatively controlled IOP but
progressing nerve fiber layer thinning (15-18 mmHg;
group 1, n = 69), moderately uncontrolled IOP (19-26
mmHg; group 2, n = 63), or an uncontrolled IOP (> 26
mmHg; group 3, n = 23) with or without intolerance to
their glaucoma medication. To be eligible for this analysis,
patients had to have a confirmed diagnosis of open-angle
glaucoma (significant thinning of the nerve fiber layer
based on optical coherence tomography [OCT] compared
with the normative database provided by the manufacturer,
Heidelberg Instruments, Inc, Heidelberg, Germany), an
IOP of > 15 mmHg under treatment, gonioscopically visi-
ble trabecular meshwork according to Shaffer grade 2 or
more, intolerance to their medication, and/or a demand of
a minimum of three different anti-glaucoma drugs to con-
trol the IOP at the time of inclusion. Eyes with angle
closure and neovascular glaucoma, a history of anterior
segment trauma and anterior segment surgery other than
cataract surgery, a history of vitrectomy with the use of
silicone oil, any form of uveitis requiring treatment,
a myopia of > 6 diopters, as well as patients with systemic
inflammatory diseases were excluded from the analysis.
All surgeries were performed in a single center by one
surgeon. In short, trabectome surgery included a temporal 20-
gauge paracentesis, anterior chamber lavage with lidocaine
0.5% before introduction of the trabectome into Schlemm’s

canal. Under gonioscopic visualization, the trabecular mesh-
work was removed by electrocauterization and suction to
remove the debris in the 3.5 to 4 clock hours. In combined
procedures, trabectome surgery was performed before phacoe-
mulsification and intraocular lens implantation. Fifty eyes
(32.3%) had previously undergone selective laser trabeculo-
plasty (SLT). The primary outcome was surgical success,
defined as a postoperative IOP < 18 mmHg and a significant
reduction in the topical medication demand 12 months after
surgery without a secondary intervention. Surgical success
rates were compared between eyes with at baseline sufficiently
controlled, an insufficiently controlled, and an uncon-
trolled IOP.

Best-corrected visual acuity (BCVA) and the IOP were
registered along with the number of topical and systemic
IOP-lowering medications, prior to surgery: 1 day; 1 week;
and 1, 3, 6, and 12 months. An intolerance to topical medica-
tion preoperatively was assumed in patients with significant
and symptomatic surface irritation and conjunctival hypere-
mia that persisted after switching to preservative-free treat-
ment and the addition of monodosed hyaluronic-acid-
containing artificial tears.

This analysis was approved in advance by the Bern
University Institutional Ethics Committee (registration
number 2018-01874) based on the informed consent of
all included patients to use their coded data for this retro-
spective analysis. The analysis followed Good Clinical
Practice and strictly adhered to the current version of the
Declaration of Helsinki. The coded data from this analysis
are available upon request to the corresponding author.

All statistical analyses were performed using the SPSS
Statistics 23.0 software package (IBM Corp., Armonk, NY,
USA) and R version 3.2.4 (R Foundation for Statistical
Computing, Vienna, Austria). Because the data were not
normally distributed, the non-parametric Mann—Whitney
U-test was performed for intergroup comparisons of contin-
uous variables. For intragroup changes, the Wilcoxon
signed-rank test was applied. To test whether two categorical
variables are associated, we used the chi-square test for
association. The level of significance was set at p < 0.05.
Data are presented as mean + standard deviation (SD) as
well as median and interquartile range (IQR).

Results

Of 155 eyes (133 patients), 69 (58 patients) had
a preoperatively sufficiently controlled IOP (15-18 mmHg;
group 1), 63 eyes (53 patients) had an insufficiently controlled
IOP (19-26 mmHg; group 2), and 23 eyes (22 patients) had an
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uncontrolled IOP (> 26 mmHg; group 3). The underlying
diagnoses were primary open angle glaucoma (POAG; n =
94), pseudoexfoliation glaucoma (PXF; n = 49), and other
forms of open angle glaucoma (n = 12). Because our sample
included 22 patients from whom both eyes were included in the
sample, we explored how much variation in our main outcome
variable (IOP) was due to the inter-eye correlation within the
same subject. This was performed using the intraclass correla-
tion coefficient (ICC) p, which measures the degree of correla-
tion between observations within a cluster. We found an ICC of
p =0.001, meaning that 0.01% of the variation in IOP in our
series is explained by the dependency of the data from both
eyes in the same patient. Based on the simulation of Musca
et al’ we interpreted this as negligible, which is why we
decided not to apply multilevel modeling for the analysis.

All three groups were comparable regarding gender
and age at baseline, as well as the number of topical and
systemic glaucoma medications and the frequency of intol-
erance to their glaucoma medication (Table 1).

Per the aforementioned definition, the groups differed in
the mean IOP before surgery (Table 2). In all three groups, the
IOP dropped by 6 and 12 months after surgery (p < 0.001). In
correlation with the preoperative level, the postoperative IOP
differed between group 1 (a sufficiently controlled IOP) and
group 3 (an uncontrolled IOP) at 1, 3, and 6 months after

Table | Baseline Characteristics

surgery. This difference was lost by 12 months after surgery,
with a similar IOP in all groups (Table 2, Figure 1).

Due to 49% of AIT surgeries being combined with
phacoemulsification (Table 1), in groups 1 and 2 the
BCVA improved 12 months after surgery, and it remained
stable in group 3, where only 26% of eyes received
a combined surgery (Figure 1). The strongest improvement
was observed in eyes with a sufficiently controlled IOP
(group 1: +6.2 £ 15.7, median +5.9, IQR 1.0 to 11.4,
Wilcoxon signed rank test: p < 0.001). In group 2 and 3
eyes, visual acuity increased moderately (group 2: +1.1 £
13.0, median +1.9, IQR —3.3 to 8.2; group 3: +1.4 + 15.4,
median +4.4, IQR —6.1 to 6.8, Wilcoxon signed rank test:
p <0.001 and p = 0.014, respectively).

We observed no difference between phaco-AIT and
AIT alone regarding their IOP-lowering effect during the
12-month postoperative observation period (Table 3),
except for IOP at baseline, where eyes receiving
a combined procedure had a lower IOP (p = 0.017). Of
the 69 eyes with a sufficiently controlled IOP, 25 (36.2%)
had an intolerance to their topical IOP-reducing medica-
tion compared with 24 of the 63 eyes (38.1%) with an
insufficiently controlled IOP, and 11 of 23 eyes (47.8%)
with an uncontrolled IOP (p = 0.61). As expected, the
effect of AIT on IOP was not linked to the presence or

IOP Control Total Group | Group 2 Group 3 p value

Number of eyes/patients 155/133 69/58 63/53 23/22

Number of phakic eyes (%) 105 (67.7) 48 (69.6) 45 (71.4) 12 (52.2)

Gender (female; %) 88 (66.2) 41 (594) 35 (55.6) 12 (52.2) 0.81*

Age (years, mean * SD) 736106 | 74899 | 722118 | 741 9.1 0.41°

IOP (mmHg; mean * SD, median, IQR) 209 £55 16.7 = 1.1 21.6x1.8 31452 <0.001%"
19 (17-23) 16 (16-18) | 22 (20-23) | 30 (27-36)

AIT (%) 79 (51) 30 (43.5) 32 (50.8) 17 (73.9)

Phaco-AlIT (%) 76(49) 39 (56.5) 31 (49.2) 6 (26.1)

Number of topical glaucoma medications (mean + SD; median, IQR) 25+ 1.1 25+ .1 24+ 1.2 27 %12 051°

2 (2-3) 2(2-3.5) 2 (2-3) 3 (24

Frequency of systemic Acetazolamide (eyes; %) 4 (2.6) 2 (2.9%) 1 (3.2%) 1 (4.3) 0.71*

Frequency of intolerance to glaucoma medication (eyes; %) 60 (38.7) 25 (36.2) 24 (38.1) 11 (47.8) 0.61*

Follow up (years, mean * SD) 20 1.2 1.9 £ .1 2212 22+ 13 0.39°

Notes: Group I: sufficiently controlled; group 2: insufficiently controlled; group 3: not controlled; *Chi-square test; bMann—Whitney U-test. *IOP was categorized as
sufficiently, insufficiently or not controlled under treatment corresponding to an IOP <18mmHg (group ), IOP 19-26mmHg (group 2), and IOP>26mmHg (group 3). All

group comparisons have a p-value <0.001.

Abbreviations: AT, ab-interno trabeculectomy; IQR, interquartile range (25th percentile — 75th percentile); SD, standard deviation; IOP, intraocular pressure.
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Table 2 Evolution of Intraocular Pressure (IOP; mmHg)

IOP Total Group | Group 2 Group 3 p?
n Mean £ SD n Mean £ SD n Mean £ SD n Mean * SD

Median Median Median Median
IQR IQR IQR IQR

Baseline 155 209 £55 69 167 £ 1.1 63 21.6 £ 1.8 23 31452 <0.001*
19.0 16.0 22.0 30.0
17.0-23.0 16.0-18.0 20.0-23.0 27.0-36.0

| day 148 13.1 £ 48 65 12.8 £ 4.8 62 13.6 £5.0 21 125 £ 44 0.49
12.0 12.0 12.0 12.0
10.0-16.0 10.0-14.0 10.0-16.5 9.5-14.0

| week 136 153 6.2 60 143 £ 4.7 53 158 £ 6.9 23 17075 0.26
14.0 14.0 14.0 16.0
12.0-18.0 12.0-16.0 11.5-19.5 12.0-20.0

| months 143 143 + 4.2 64 133£28 57 145+ 3.7 22 16.8 £ 6.9 0.005%
14.0 14.0 14.0 16.0
12.0-16.0 12.0-15.0 12.0-16.0 13.8-19.3

3 months 124 13.7 £ 40 60 12.7 £ 2.6 48 13.6 £3.2 16 176 £7.3 0.006"
13.0 12.0 14.0 15.0
11.3-16.0 11.0-14.0 11.3-16.0 13.3-19.5

6 months 132 142 3.5 63 13.6 £2.9 52 143 + 34 17 16.5+4.9 0.04%
14.0 13.0 14.0 16.0
12.0-16.0 12.0-16.0 12.0-16.0 12.5-18.5

| year 125 150 £ 43 55 145 + 438 53 153 4.0 17 15.6 3.4 0.12
14.0 14.0 14.0 15.0
12.0-16.9 12.0-16.0 13.0-16.5 13.0-17.0

Change baseline- | year 125 -57 6.1 55 22+ 4.6 53 —-62+43 17 —149 £ 55 <0.001*
—6.0 -3.0 —6.0 -14.0
—8.0 - 2.0 -6.0--1.0 —9.0 - —4.0 —19.0--10.0
p<0.001° p<0.001° p<0.001° p<0.001°

Notes: Group I: sufficiently controlled; group 2: insufficiently controlled; group 3: not controlled; *Mann—Whitney-U-Test, "Wilcoxon signed-rank test. *All group
comparisons have a p-value <0.001. #The group comparison between low |IOP and high IOP is statistically significant. IOP was categorized as sufficiently, insufficiently or
not controlled under treatment corresponding to an IOP <18mmHg (group 1), IOP 19-26mmHg (group 2), and IOP>26mmHg (group 3).

Abbreviations: IOP, intraocular pressure; SD, standard deviation; IQR, interquartile range (25th percentile — 75th percentile).

absence of intolerance to the anti-glaucoma medication
during the first year after surgery (Table 4).

There was no difference in the number of IOP-lowering
medications between the three groups at any time point
(Table 5, Figure 2). The mean treatment demand was reduced
from 2.5 to 1.7 drugs, representing a 32% reduction in the
number of anti-glaucoma drugs. Groups 1 and 2 experienced
a significant reduction in their topical glaucoma medication
at 6 and 12 months after surgery (p < 0.001), group 3 (an
uncontrolled IOP) did not achieve a significant reduction in
topical glaucoma medication after 12 months (p = 0.09). The

reduction in the number of IOP-lowering drugs was stronger
in patients without an intolerance 12 months after surgery
(Mann—Whitney U-test: p=0.020). Surgical success (defined
as an IOP < 18 mmHg along with a reduction in the number
of IOP-lowering medications 12 months after surgery with-
out a secondary intervention) was similar in the three groups:
Success was observed in 41.9% of all eyes, thereof in 47.8%
of eyes with a sufficiently controlled IOP (group 1), in 38.1%
of eyes with an insufficiently controlled IOP (group 2), and in
34.8%  of uncontrolled  IOP
(group 3; p = 0.47).

eyes with an
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Figure | Postoperative course of intraocular pressure (IOP) and visual acuity.

Revision surgery was required in 19 cases of the total
sample. From 69 eyes with sufficiently controlled IOP, 5
(7.2%) needed a revision surgery within 12 months com-
pared with 7 of 63 eyes (11.1%) with an insufficiently
controlled IOP (p = 0.55) and 7 out of 23 eyes (30.4%)
with an uncontrolled IOP (p = 0.009 compared with group
1 and p = 0.047 compared with group 2). A mild early
postoperative anterior chamber bleeding 1 day after sur-
gery was found in 18 cases, persisting for 1 week in 14
cases prior to spontaneous resolution. No further compli-
cations were observed.

Discussion

Our study revealed that independently of the preoperative
IOP and treatment, a target IOP of < 16 mmHg and
a reduction in the number of glaucoma medications from
2.5 to 1.7 was achieved, resulting in a surgical success in
42% of the eyes. Given the minimally invasive nature of
AT, this figure justifies its application in eyes that do not
undoubtedly qualify for filtering surgery, which has a less
favorable safety profile.* The outcomes in our patients are
consistent with several recent reports.’” Though being
a simple and safe outpatient procedure with topical
anesthesia, trabectome surgery has not found broad accep-
tance in the community due to a low predictability of

1 month

—e— Insufficiently controlled IOP

3 months 6 months 1 year

Not controlled IOP

success in a given case and the absence of randomized
clinical trials confirming its effect and success rates.®
Because the effect of AIT in one eye of a given patient
seems predictive of the second eye,’ it has to be assumed
that as yet undefined individual rather than local factors
drive the outcome. A 32% reduction (from 2.5 to 1.7) of
anti-glaucoma medications, by contrast, is possibly not
sufficiently meaningful to justify the use of AIT as
a standard treatment in patients with intolerance to their
medication if the IOP is sufficiently controlled. However,
if cataract surgery is indicated, a combined phaco-AIT
might well be worth considering. Given the increasing
incidence of ocular surface problems in the context of
glaucoma treatment,® this reduction may also attract clin-
ical attention.

Several reports in recent years have described a relevant
IOP reduction after AIT.">*!° Esfandiari et al'® reported an
IOP decrease from 20.0 = 5.6 mmHg at baseline to 15.6 £4.6
mmHg at 5-year follow-up after phaco-AIT (p=0.001), and
a reduction in IOP-lowering medications from 1.8 + 1.2 to
1.0 + 1.2 medications at year five. Surgical success was
stronger in PXF glaucoma,'® which meets our experience,
but was not in the scope of this study and is consistent with
other studies."'"™'* A stronger effect in PXF may be linked
to the pathogenesis of PXF, namely a clogging of the
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Table 3 Evolution of Intraocular Pressure (IOP; mmHg) and Type of Surgical Procedure

oP AIT Phaco-AIT p*
n Mean = SD n Mean £ SD

Median Median
IQR IQR

Baseline 79 220+ 6.2 76 19.7 £ 4.4 0.017
20.0 18.0
17.0-24.0 16.0-22.0

| day 76 12.7 £ 44 72 135 +£52 0.42
12.0 12.0
10.0-14.8 10.0-16.0

| week 69 153 +5.9 67 153 £ 6.5 0.66
15.0 14.0
12.0-18.0 12.0-18.0

| month 74 147 £ 4.6 69 140 £ 3.7 0.65
14.0 14.0
12.0-16.0 12.0-16.0

3 months 60 14.0 £ 3.9 64 134 £ 4.1 0.24
14.0 12.5
12.0-16.0 11.0-14.0

6 months 66 14.6 + 4.0 66 138 +3.0 0.30
14.0 13.5
12.0-16.0 12.0-16.0

| year 64 154 + 48 6l 14.5 + 3.6 0.53
14.0 14.
12.0-16.9 12.0-16.5

Change baseline- | year 64 —6.1 £7.1 6l -5.+49 0.48
-5.3 —6.0
-1.0. - —2.0 -8.0--20
p<0.001° p<0.001°

Notes: *Mann-Whitney-U-Test, "Wilcoxon signed-rank test.

Abbreviations: IOP, intraocular pressure; AlT, ab-interno trabeculectomy; IQR, interquartile range (25th percentile — 75th percentile); SD, standard deviation.

trabecular meshwork (TM) with fibrillar material, which is
removed along with a TM strip with the trabectome.''

A significant impact on IOP after AIT and phaco-AlT is
in line with the results of Avar et al," who reported a 28%
decrease in IOP in POAG and 26% in PXF, along with
a reduction in the number of IOP-lowering medications of
32% for POAG and 29% for PXF.' This compares well to
a reduction of 32% in our patients, but cannot be general-
ized since the IOP-lowering effect seems to be closely
linked to the preoperative IOP as our data demonstrate.
The previously reported rate of 4.3% (4/9) of re-surgeries
in combined phaco-AIT after a follow up time of 60
months’ compares well to our outcomes within 12 months

(5.3%, 4/76), whereas the number of revision surgeries in
AIT alone in our series was higher (19.0%, 15/79, p =
0.013).

Another study revealed that phaco-AIT shows an equal
IOP-lowering effect and a similar number of glaucoma
medications at 1-year post-intervention compared with
the much more traumatizing combined trabeculectomy
with mitomycin C and cataract surgery (phaco-Trab) in
POAG,'" whereas severe complications were only
observed in phaco-Trab. This also represents our experi-
ence in phaco-Trab, whereas only one revision surgery in
their phaco-AIT group'* seems surprisingly low compared
with our series.
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Table 4 Impact of Intolerance to Glaucoma Medication on Intraocular Pressure (IOP)
0P Groupl Group 2 Group 3 p?
Intolerance No Intolerance Intolerance No Intolerance Intolerance No
Intolerance
n | Mean n | Mean p? n | Mean n | Mean p* n | Mean n | Mean
*SD *SD *SD *SD *SD *SD
Median Median Median Median Median Median
IQR IQR IQR IQR IQR IQR
Baseline | 25 | 16.9%1.1 44 | 16.6x1.0 029 | 24 | 22.0£1.9 39 | 21.3+1.8 020 | Il | 33.3t4.7 12 | 29.845.1 0.06
17.0 16.0 22.0 22.0 33.0 27.5
16-18 16-18 20-24 20-22 30-38 26-34.3
6 23 | 13.3£25 40 | 13.7£3.2 0.66 | 16 | 15.4+3.5 36 | 13.7+£33 004 | 8 18.94£5.8 9 14.3£2.8 0.06
months 13.0 13.0 14.5 13.0 17.0 14.0
11-15 12-16 13.3-16 12-15 16-22 12-17
I year 23 | 12.9+2.2 32 | 15.6+5.7 0.09 | 19 | 15.4+3.6 34 | 15.3+4.2 7 16.0£4.9 10 | 15.3+2.0 1.0
13.0 14.0 15.0 14.0 0.79 15.0 15.5
12-15 12-18 13-17 13-16.5 13-19 14-17

Notes: Group I: sufficiently controlled; group 2: insufficiently controlled; group 3: not controlled; *Mann—Whitney-U-Test. IOP was categorized as sufficiently, insufficiently
or not controlled under treatment corresponding to an IOP <18mmHg (group 1), IOP 19-26mmHg (group 2), and IOP>26mmHg (group 3).
Abbreviations: |OP, intraocular pressure; IQR, interquartile range (25th percentile — 75th percentile); SD, standard deviation.

The risk of postoperative complications after AIT is
generally low. One study revealed minimal effects to
corneal endothelial cells after trabectome surgery.'
Although early postoperative hyphema is common, it
does not require a specific treatment. Other complications
are generally rare and similar to those seen in cataract
surgery, resulting in a safety profile that is favorable

$ and is in line

compared to other glaucoma surgeries™'
with the lack of severe complication observed in our
series of 155 eyes.

Changes to the ocular surface induced by long-term
anti-glaucoma treatment, especially by preservatives, are
a major concern associated with glaucoma eye drops.'’
Furthermore, ocular side effects to topical medications
often have an impact on treatment compliance.
Trabectome surgery may be beneficial not only for IOP
reduction, but also for improving ocular surface condi-
tions and visual acuity in response to a reduction in the
number of IOP-lowering eye drops.'® One third of our
patients underwent surgery because of intolerance to
IOP-lowering medication. It has been reported that
intolerance occurs in up to 50% of patients with IOP-
lowering therapy, and 10% of these patients have severe
manifestations.® The use of preservatives in glaucoma
drops may cause ocular surface disease (OSD), but pre-
extend the shelf-life of

servatives  considerably

medications and patients are able to administer their
drops in a convenient way.® Intolerance most often pre-
sents with hyperemia and ocular discomfort, which are
associated with dissatisfaction.®'? In many patients, this
dissatisfaction leads to reduced compliance with glau-
coma therapy. Preservative-free eye drops are an alter-
native, but they cost much more than the equivalent eye
drops with preservatives and can lead to OSD, as
reported in several articles.'”° It is important to discuss
options for patients experiencing OSD. As a minimally
invasive procedure, AIT could be an interesting option
in a given case that does not limit other filtering options
in the further course if they are needed; this is espe-
cially important for those who need to minimize expo-
sure to both topical agents and preservatives, as
demonstrated in our patients.

The limitations of our study include the small sample
size, the rather short follow-up period, and the retro-
spective nature of this consecutive case series. While
there are studies with larger number of patients and
longer follow-up, but most of these studies did not
compare the effect of AIT in association with the base-
line IOP and do not provide information about intoler-
ance to IOP-lowering medications or the number of
postoperative revision surgeries. In the vast majority of
these studies, a controlled IOP and need for IOP-
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Table 5 Number of Topical Glaucoma Medications

IOP Total Groupl Group 2 Group 3 p
n n Mean = SD n Mean * SD n Mean £ SD
Median Median Median
IQR IQR IQR
Baseline 154 25+ 1.1 69 25+ 1.1 63 24+ 12 22 27+ 12 0.517
2.0 2.0 2.0 3.0
2.0-3.0 2.0-3.5 2.0-3.0 2.0-4.0
| week 138 1.5+1.2 60 14 +1.2 55 1513 23 1.6 £1.3 0.79*
2.0 20 2.0 2.0
0-2.0 0-2.0 0-2.0 0-2.0
| month 147 1.7+£13 66 1.6 1.3 58 1.6 £ 1.1 23 21 £ 15 0.28°
2.0 2.0 1.5 2.0
1.0-3.0 0-3.0 1.0-2.0 1.0-3.0
3 months 127 1.8+1.3 62 1.6 1.3 49 1.9+1.2 16 1.8+ 1.6 0.67°
2.0 2.0 2.0 2.0
1.0-3.0 0-3.0 1.0-2.5 0-3.0
6 months 132 1.7+12 63 1.7+ 1.4 52 1.5+ 1.1 17 1.8 £ I.1 0.42°
20 2.0 2.0 2.0
1.0-2.0 0-3.0 0.3-2.0 1.0-3.0
| year 125 1.7+14 55 1.7 1.4 53 1.6 1.2 17 19+ 1.6 0.717
20 2.0 2.0 2.0
0-2.5 0-3.0 0.5-2.0 0-3.5
Change baseline-1 year 125 -07 %13 55 0710 -08+ 14 0719 0.95%
-1.0 -1.0 -1.0 -1.0
—2.0-0 -1.0-0 —2.0-0 -2.0-0.5
p<0.001 p<0.001 p<0.001 p=0.09

Notes: Group I: sufficiently controlled; group 2: insufficiently controlled; group 3: not controlled; *Mann—Whitney-U-Test. IOP was categorized as sufficiently, insufficiently
or not controlled under treatment corresponding to an IOP <18mmHg (group 1), IOP 19-26mmHg (group 2), and IOP>26mmHg (group 3).
Abbreviations: |OP, intraocular pressure; AlT, ab-interno trabeculectomy; IQR, interquartile range (25th percentile — 75th percentile); SD, standard deviation.

lowering medications was reported beyond 1 year,'""?

which further supports our findings and indicates that
the 1-year results predict the long-term outcomes. While
in eyes with a preoperative IOP < 18 mmHg the IOP-
lowering effect is not relevant, an IOP reduction of
close to 50% was achieved for a baseline IOP > 25
mmHg. A higher risk of revision surgeries may be the
price for this benefit.?! Differences in the baseline IOP
may well explain why some studies enthusiastically
report about the IOP-lowering effect of AIT whereas
others do not see a relevant impact. In general,
a relevant IOP-lowering effect must not be expected at
a baseline IOP below 20 mmHg. Based on published
evidence, it seems that the cases that ideally qualify for
a significant drop in IOP (ie, with a preoperative IOP
above 30 mmHg) are not scheduled for AIT, but for

filtering surgical techniques.”? Our study was not suffi-
ciently powered to assess other possible outcome factors
such as axial length and state after SLT.*?

Conclusion

AIT represents an effective, safe, and minimally invasive
intervention in glaucoma therapy, to achieve a similar surgi-
cal success, independently of the preoperative IOP. While
the IOP-lowering effect of 13.2% was not so strong in
patients with a preoperative IOP of < 18 mmHg, there was
a 29.2% reduction in eyes with a preoperative IOP of 19-25
mmHg, and a 50.3% reduction in eyes with an IOP of > 26
mmHg. In eyes with intolerance to their [OP-lowering med-
ications, AIT has a limited effect (—0.8 medications or 32%

reduction) on the postoperative treatment demand.
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Figure 2 Postoperative course of topical intraocular pressure (IOP)-lowering medications.
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