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OBSERVATIONAL STUDY

Results of Trabectome Surgery Following Failed Glaucoma
Tube Shunt Implantation

Cohort Study

Sameh Mosaed, MD, Garrick Chak, MD, Asghar Haider, MD, Ken Y. Lin, MD, PhD,
and Don S. Minckler, MD

Abstract: To evaluate the safety and efficacy of Trabectome after
failed tube shunt surgery.

Twenty patients with prior failed tube shunt surgery who underwent
Trabectome alone were included. All patients had at least 3 months of
follow-up. Outcomes measured included intraocular pressure (IOP),
glaucoma medications, and secondary glaucoma surgeries. The success
for Kaplan—Meier survival analysis is defined as IOP <21 mm Hg, IOP
reduced by at least 20% from preoperative IOP, and no secondary
glaucoma surgery.

Mean preoperative IOP was 23.7 £+ 6.4 mm Hg and mean number of
glaucoma medications was 3.2 £ 1.5. At 12 months, IOP was reduced to
15.54+3.2mm Hg (P = 0.05) and number of medications was reduced to
2.4+ 1.5 (P=0.44). Survival rate at 12 months was 84% and 3 patients
required additional glaucoma surgery with 15 patients reaching 12
months follow-up. Other than failure of IOP control and transient
hypotony (IOP <3 mm Hg) day 1 in 2 cases, there were no adverse
events.

Trabecular bypass procedures have traditionally been considered an
approach appropriate for early-to-moderate glaucoma; however, our
study indicates benefit in refractory glaucoma as well. Eyes that are
prone to conjunctival scarring and hypertrophic wound healing, such as
those who have failed tube shunt surgery, may benefit from procedures
that avoid conjunctival incision such as Trabectome. This study
indicates potential benefits in this patient population.

Trabectome was safe and effective in reducing IOP at 1-year follow-
up in patients with prior failed tube shunt surgery, but not effective in
reducing medication reliance in these patients.
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Abbreviations: IOP = intraocular pressure, POAG = primary open-
angle glaucoma.
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INTRODUCTION

R ecent results from major clinical trials evaluating the suc-
cess of tube shunt implantation for glaucoma highlight the
need for alternative treatments in that the failure rates of the
most commonly used implants exceed 30% at 3 years.'”>
Typically, tube shunts are reserved for refractory glaucomas
that have failed prior laser or incisional procedures.* These eyes
tend to have conjunctival compromise after prior procedures
resulting in conjunctival scarring and therefore have very
limited treatment options as our current standard glaucoma
surgical interventions rely on conjunctival tissue for aqueous
drainage in the case of trabeculectomy, or coverage of devices
in the case of aqueous shunts. The Trabectome is a trabecular
bypass procedure that does not involve a conjunctival incision
and is performed via an ab interno approach through clear
cornea. In this study, we evaluate the Trabectome device as a
treatment modality for refractory glaucoma eyes with failed
aqueous shunt implantation.

METHODS

A total of 20 patients were included in this study. All
patients had undergone Trabectome. Patients were excluded if
they have less than 3 months of follow-up, had neovascular
glaucoma, vision less than hand motions, Shaffer less than grade
II on gonioscopy, or if they never had previous tube shunt
surgery or trabeculectomy.

Data was obtained by a review of the records in an
academic practice of a single surgeon (SM) with Institutional
Review Board (IRB) approval, as well as by reviewing the
records in the Trabectome Surgeon Database. The data in the
database are submitted by Trabectome surgeons on standardized
forms for the first 20 patients performed by each Trabectome
surgeon. This database also has IRB approval and oversight.
Data collected included pre- and postoperative intraocular
pressure (IOP) measured by Goldmann applanation tonometry,
visual acuity, automated Humphrey Visual Field mean deviation
results, gonioscopy assessments, and patient demographics. All
patients had previous failed tube shunt implantation with
uncontrolled IOP on maximal tolerated medical therapy.

Details of the Trabectome surgical procedure have been
previously described.” First, a 1.8 mm clear corneal incision is
made and the probe of the coaxial Trabectome handpiece is
placed into the anterior chamber and inserted into Schlemm
canal under direct gonioscopic visualization. Then, the tip
of the handpiece is advanced within the canal to remove a
60—180° strip of the inner wall of Schlemm’s and trabecular
meshwork.

Statistical analysis was performed using R statistical soft-
ware (R-Project). Comparison of preoperative and postopera-
tive measures was done by using paired t-test. Kaplan—Meier
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was used for survival analysis, where success was defined as
IOP less than 21 mm Hg, 20% or more reduction from a baseline
IOP for any 2 consecutive visits after 3 months, and no
secondary glaucoma surgery. Statistical significance was taken
as P <0.05.

RESULTS

A total of 20 patients that had undergone Trabectome
surgery alone were included in this study. Average age of
the study group was 58 (range 16—76). Most were Caucasians
(90%) and diagnosed with primary open-angle glaucoma
(POAG) (75%). Table 1 shows the baseline characteristics of
the study group.

The mean preoperative IOP was 23.7 = 6.4 mm Hg. Post-
operative IOP was 15.5 3.2 mm Hg (P = 0.05") at 12 months.
The number of glaucoma medications was reduced to 2.4 + 1.5
(P=0.44) at 12 months from baseline of 3.2+ 1.5. The IOP
reduction was statistically significant, but the change in medi-
cation usage was not. Figures 1 and 2 show the trend of [OP and
usage of glaucoma medications, respectively.

Figure 3 depicts the survival curve. The survival rate at 12
months was 84% with 12 patients reaching 12 months follow-
up. Three patients required additional glaucoma surgery. Two
patients were reported with hypotony at day 1, but these
resolved spontaneously without long-term sequelae (Table 2).
No other complications were noted.

DISCUSSION

The standard approach to managing glaucoma has
traditionally been to employ medications first, followed by
laser trabeculoplasty, followed by incisional surgery such as
trabeculectomy, and if that fails, to proceed to tube shunt
surgery.* Recent large-scale, randomized clinical trials aimed
at addressing the superiority of trabeculectomy over tube shunt
implantation concluded that trabeculectomy and the Baerveldt
Implant resulted in similar IOP-lowering at 5 years, but that the
trabeculectomy was associated with a higher complication rate.”
These results have created a paradigm shift in that many
glaucoma surgeons now consider tube shunt implantation as
a primary incisional option and greater numbers of these
procedures are being performed. In an attempt to determine
which of the commonly implanted aqueous shunts were clini-
cally more effective, the Ahmed Baerveldt Comparison study
and the Ahmed Versus Baervledt studies were recently con-
ducted. Both of these multicenter, randomized studies con-
cluded that the failure rates of the Baerveldt implant exceed
30% at 3 years, and that the failure rate of the Ahmed valve was
even higher, reaching 50% in the Ahmed versus Baerveldt
Study.'* These results indicate that more options are needed
to treat these refractory cases; ideally, options that do not
require conjunctival tissue for success.

The Trabectome procedure is an ab interno trabecular
bypass procedure that employs microbipolar elecrocautery to
remove a strip of the trabecular meshwork and inner wall of
Schlemm’s canal. Prior published series on the Trabectome
procedure have quoted success rates anywhere between 50 and
89%, but all with very low complication rates.’ '! Typical IOP
following the Trabectome is in the mid teens, with patients often
still requiring IOP-lowering medications to maintain this level
of TOP control.’>~'" Given that this is a relatively low-risk
procedure, it has thus far been positioned in the treatment
algorithm somewhere between laser trabeculoplasty and trabe-
culectomy/tube shunt implantation.
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TABLE 1. Demographics

n=20
Age
Mean + SD 58£16
Range 16-76
Sex
Female 9 (45%)
Male 9 (45%)
NR 2 (10%)
Race
African American 1 (5%)
Caucasian 18 (90%)
Other 1 (5%)
Diagnosis
POAG 15 (75%)
Pseudoexfoliation glaucoma 1 (5%)
Pigment dispersion 2 (10%)
Uveitic glaucoma 1 (5%)
Others 1 (5%)
Pre-Op Snellen Acuity
20/20-20/40 14 (70%)
20/50-20/70 1 (5%)
20/80—-20/100 2 (10%)
20/200-20/400 1 (5%)
<20/400 0 (0%)
NR 2 (10%)
VF
Mild 2 (10%)
Moderate 6 (30%)
Advanced 12 (60%)
MD/other 0 (0%)
Disc C/D
<0.7 2 (10%)
0.7-0.8 5 (25%)
>0.8 13 (65%)
NR 0 (0%)
Lens status
Phakic 8 (40%)
Pseudophakic 9 (45%)
Aphakic 2 (10%)
NR 1 (5%)
Shaffer grade
I 0 (0%)
I 1 (5%)
111 7 (35%)
v 11 (55%)
NR 1 (5%)

POAG = primary open-angle glaucoma; SD = standard deviation.

Our results indicate that a significant proportion of patients
who have failed tube shunt implantation will achieve substan-
tially improved IOP control with the Trabectome procedure.
These patients often still require glaucoma medications to
maintain IOP control, and our results show that there is no
reduction in medication reliance in these patients.

Also, the Trabectome was notably successful in 2 aphakic
patients with failed tube shunts. Although too early to conclude
with only 2 aphakic patients in the study, both patients main-
tained a stable anterior chamber and patent tubes without any
vitreous-related complications postoperatively.
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FIGURE 1. IOP trend in patients receiving Trabectome surgery
after failed tube shunt procedure. IOP = intraocular pressure.

There are several limitations to this study. First, this is a
retrospective review, with all the inherent applicable consider-
ations. Second, we acknowledge that the results of tube shunt
implants rely somewhat on the nature of the glaucoma and
inflammatory state of the eye. Therefore, patients of neovas-
cular and inflammatory glaucoma may fail tube shunt at a
higher rate than eyes with quiet, open angle glaucoma. Tra-
bectome cannot be performed on eyes with angle closure or
neovascular glaucoma, and therefore the results from this study
are not applicable to these subsets of glaucoma. Also, the
number of subjects in our study was small, and warrants a
larger-scale investigation, ideally with longer-term follow-up
than 1 year.

Patients with prior failed trabeculectomy and/or tube shunt
procedures often fail these procedures as a result of exuberant
wound-healing responses, and are poor candidates for further
procedures that involve cooperative conjunctiva and Tenon’s
capsule.'*'® Our results indicate that Trabectome was safe and
effective in reducing IOP at 1 year follow-up in patients with
prior failed tube shunt surgery, but not effective in reducing

Glaucoma Rx

Mean Number of Medications.

08

00

]
Months After Surgery

—# of Meds Baseline » #Meds ~—Noving Weighted Average (4)

FIGURE 2. Number of glaucoma medications trend in patients
receiving Trabectome surgery after failed tube shunt procedure.
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FIGURE 3. Kaplan—Meier survival plot, where success was defined
as IOP less than 21 mm Hg, 20% or more reduction from a
baseline IOP for any 2 consecutive visits after 3 months, and no
secondary glaucoma surgery. IOP = intraocular pressure.

TABLE 2. Postoperative Observations at 12 Months

Total secondary surgery 3 15%
Sustained hypotony (IOP < 5mm Hg) 0 0%
1 month post op
Hypotony (IOP < Smm Hg) 1 day post op 2 10%
Aqueous misdirection 0 0%
Infection 0 0%
Bleb formation 0 0%
Wound leaks 0 0%
Problematic pain 0 0%
Choroidal effusion 0 0%
Choroidal hemorrhage 0 0%

IOP = intraocular pressure.

medication reliance in these patients. Trabectome may be an
appropriate treatment option in many eyes with failed tube
shunts, if indicated.
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