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Purpose: 360-degree gonioscopy-assisted transluminal trabeculotomy (GATT) is a safe and effective angle-based
intervention to lower IOP. Use of the iTrack Advance allows the surgeon to efficiently advance the microcatheter
in one continuous motion with a slider, an improvement upon previous techniques in which microcatheters or
sutures which had to be manually threaded through Schlemm’s canal with microforceps. This report demon-
strates three variations in surgical technique for successful 360-degree GATT using the iTrack Advance.
Observations: The first technique requires retrieval of the tip of the microcatheter and requires an assistant to hold
the gonioprism. The second method also requires retrieval of the tip of the microcatheter, but does not require an
assistant to hold the gonioprism. The third technique requires neither retrieval of the tip of the microcatheter nor
an assistant for the gonioprism.

Conclusions and Importance: The three techniques presented here allow for the completion of a 360-degree GATT
using the iTrack Advance without having to manually thread a microcatheter or suture through Schlemm’s canal.

1. Introduction

Historically, trabeculotomy has been performed via an ab externo
approach, requiring a conjunctival opening and a scleral flap to access
Schlemm’s canal from the outside. This was initially done with a tra-
beculotome,' suture,” and more recently in 2012, the iTrack 250A
illuminated microcatheter® (iScience Interventional, Menlo Park, Cali-
fornia, USA). In 2014, Grover et al. described an ab interno approach to
performing a 360-degree trabeculotomy, termed gonioscopy-assisted
transluminal trabeculotomy (GATT)." This technique can be per-
formed with a suture or with a canaloplasty microcatheter device, such
as the iTrack 250A.%°

In 2021, the OMNI device (Sight Sciences, Menlo Park, California,
USA) became commercially available and can be used to perform
canaloplasty up to 180° at a time, followed by trabeculotomy up to 180°
at a time. Unlike the iTrack 250A, which can dispense up to 100 pL of
ophthalmic viscosurgical device (OVD), the OMNI dispenses 11 pL.° Use

of the OMNI handpiece is distinct from the iTrack 250A microcatheter
because the surgeon can advance the microcatheter into Schlemm’s
canal by scrolling the finger wheel forward on the handpiece rather than
manually advancing the microcatheter around Schlemm’s canal with
microforceps. The iTrack 250A microcatheter tip is illuminated, allow-
ing for real-time visualization of the tip position to ensure it has not
entered the suprachoroidal space. In contrast, the OMNI is not illumi-
nated and can only be visualized within the field of view of the
gonioprism.”” The iTrack 250A allows the surgeon to dispense OVD at
any time, while the OMNI only allows for OVD delivery during the first
two retractions of the microcatheter and not when it is being advanced
forward.®

In May 2023, the iTrack Advance (Nova Eye Medical, Fremont,
California, USA) was introduced in the U.S. with indication for canal-
oplasty. Compared to the 250A, the illuminated microcatheter on the
iTrack Advance is advanced by a slider on a handpiece instead of
requiring microforceps to manually advance it around Schlemm’s canal
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(Fig. 1). The metal tip of the injector can be used to create the initial
goniotomy to facilitate catheter insertion into Schlemm’s canal. The
surgeon advances the slider, and the illuminated microcatheter emerges
from the tip of the metal cannula. The microcatheter is inserted into the
goniotomy site and enters the lumen of Schlemm’s canal. The slider is
further pushed forward which advances the microcatheter around
Schlemm’s canal. At times the catheter may encounter an obstruction
such as a blockage within Schlemm’s canal or when abutting a collector
channel orifice at an unfortunate angle. Dispensing more viscoelastic
may help overcome these obstructions, and if not, the microcatheter
may be withdrawn and reinserted in the reverse direction. At times, the
path of least resistance may be posteriorly into the suprachoroidal space
rather than continuing circumferentially along Schlemm’s canal, espe-
cially if there are any obstructions within Schlemm’s canal. This may be
associated with the orientation that the cannula is held, especially upon
initial insertion of the microcatheter into Schlemm’s canal, but often it
may be entirely unrelated to surgical technique, and unfortunately due
to the patient’s anatomy. If the blinking light is no longer visible this is a
sign that the catheter may be deviating posteriorly and the micro-
catheter should be immediately withdrawn. The procedure can be
reattempted from a different initial goniotomy site or in the reverse
direction. OVD can be dispensed into Schlemm’s canal at any point, in
any amount, independent of the catheter’s location or direction.® After
performing canaloplasty, the iTrack Advance can also be used to
perform a 360-degree trabeculotomy, effectively completing a GATT
procedure. Here, we describe three different techniques for achieving a
360-degree trabeculotomy using the iTrack Advance after canaloplasty.

2. Methods

Three techniques to perform a 360-degree GATT with the iTrack
Advance are presented (Video 1). The University of Chicago’s Institu-
tional Review Board (IRB) does not require approval for case reports as
long as patient identifiable information is not included, of which there is
none in our report. The study complied with the Declaration of Helsinki
and was approved by the respective IRBs at the Washington University
in St. Louis and the University of Texas Southwestern Medical Center.

Technique 1 (SK): The surgeon holds the gonioprism with the non-
dominant hand, and the injector is advanced through a paracentesis
with the dominant hand. The metal tip is used to make a small goniot-
omy in the nasal trabecular meshwork, and the microcatheter is
advanced into Schlemm’s canal. The assistant clicks the Viscolnjector to
dispense viscoelastic, performing a canaloplasty. The slider is pushed
forward to advance the microcatheter, and once it has traveled a full
360° to reach the initial entry point, the gonioprism is given to the as-
sistant to hold in place while the surgeon passes MST forceps (Micro-
Surgical Technology, Redmond, Washington, USA) with their non-
dominant hand to retrieve the leading tip of the microcatheter
(Fig. 2A). The injector is pulled out of the eye to perform a 360-degree
trabeculotomy, and the surgeon releases the tip of the microcatheter
from the forceps to allow the microcatheter to be pulled completely out
of the eye.

Technique 2 (MQ): The surgeon holds the gonioprism with the non-
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Fig. 2. 2A: Dr. Shivani Kamat’s technique. The catheter is passed all the way
around Schlemm’s canal, and the tip of the advancing catheter is retrieved with
MST forceps. The injector is pulled out of the eye, completing the 360-degree
trabeculotomy. 2B: Dr. Mary Qiu’s technique. The catheter is passed
completely through Schlemm’s canal and reaches the initial goniotomy, and the
injector is pulled out of the eye while the slide is advanced to keep the tip of the
catheter at the goniotomy. The catheter is cut outside of the eye near the mouth
of the injector, and the tip of the catheter near the goniotomy is secured with
MST forceps. The tail of the catheter outside of the eye is secured and pulled,
completing the 360-degree trabeculotomy. 2C: Dr. Arsham Sheybani’s tech-
nique. Once the tip of the catheter traverses Schlemm’s canal and reaches the
initial goniotomy, the injector is fulcrumed in the wound to track the path of
Schlemm’s canal. Once the injector reaches 180° from the wound, it is pulled
out, and the catheter is pulled transversely through the TM, completing the
trabeculotomy.

dominant hand, and the injector, held in the dominant hand, is advanced
through Schlemm’s canal by advancing the slider. The assistant clicks
the ViscoInjector to perform a canaloplasty. Once the microcatheter
travels 360° and the blinking light can be seen in the goniotomy, the
injector is pulled out of the paracentesis as the surgeon continues to

Fig. 1. Actuator mechanism used to advance microcatheter in iTrack Advance.
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advance the slider, keeping the tip of the microcatheter at the initial
goniotomy. An assistant can cut the microcatheter near the mouth of the
injector, outside of the eye (Fig. 2B). The cut end of the microcatheter is
left outside of the eye, and additionally, an assistant can hold this cut
end with a needle driver to avoid retraction into the eye. However, this is
not mandatory, and the microcatheter can alternatively be left in place.
The surgeon then uses MST forceps in the dominant hand to secure the
tip of the microcatheter that has come out of the goniotomy, and the cut
end of the microcatheter is pulled through with needle drivers to com-
plete the trabeculotomy.

Technique 3 (AS): The surgeon holds the gonioprism with the non-
dominant hand, and the injector, held in the dominant hand, is
advanced through Schlemm’s canal by advancing the slider. The assis-
tant clicks the Viscolnjector to dispense viscoelastic, performing a
canaloplasty. After the microcatheter has passed 360°, the injector is
pivoted in the wound to begin the trabeculotomy. The distance from the
injector tip to the point at which the catheter enters the canal should be
minimal to prevent the catheter from sliding out of the canal. Once the
tip of the injector passes 180° from the paracentesis, the injector and
microcatheter are withdrawn from the paracentesis, completing the
trabeculotomy (Fig. 2C). No forceps are used to retrieve the tip of the
microcatheter in this technique.

3. Results and discussion

In technique 1, two incisions are made: one for the injector and one
for the MST forceps used to retrieve the microcatheter as it exits the
goniotomy. An assistant is needed to hold the gonioprism once the pri-
mary surgeon is ready to retrieve the microcatheter with microforceps
using their non-dominant hand.

Technique 2, like technique 1, requires two incisions and retrieval of
the microcatheter with forceps. Once the microcatheter has been
advanced all the way around Schlemm’s canal, the injector can be
backed out of the eye while pushing the slider forward, to keep the tip of
the microcatheter visible in the nasal angle, and the microcatheter can
be cut off of the injector. This can be done by an assistant, or by the
primary surgeon after letting go of the prism. Separating the micro-
catheter from the injector allows the primary surgeon to free up their
dominant hand to retrieve the tip of the microcatheter at the nasal
goniotomy site using microforceps in their dominant hand. Once the
microcatheter has been cut, care must be taken to ensure that it does not
retract back into the eye. There is often enough friction against the inner
wall of the paracentesis to keep the microcatheter in place, but if an
assistant is available, forceps or needle drivers can be used to secure the
external segment. The primary surgeon can hold the gonioprism with
their non-dominant hand without an assistant.

In technique 3, neither retrieval of the microcatheter with forceps
nor an assistant are required. Furthermore, by not using microforceps,
an additional corneal incision can be avoided, since a single paracentesis
is sufficient to insert the iTrack Advance injector. However, it is possible
for the microcatheter to inadvertently retract slightly while the trabe-
culotomy maneuver is performed, in which case the trabeculotomy may
not span the entire 360°. It has been demonstrated, though, that even a
180-degree trabeculotomy can be as effective for IOP management as a
360-degree trabeculotomy, so this caveat is unlikely to reflect a clini-
cally significant difference.’

In the three examples shown, the eye is dilated during the angle
procedure. When performing cataract surgery combined with an angle-
based procedure, some surgeons prefer to complete the angle-based
procedure first, so the eye will already be dilated during the angle
procedure in preparation for the cataract surgery next. Some surgeons
prefer to perform the angle-based procedure after cataract surgery, in
which case a pharmacologic miotic can be used to constrict the pupil if
desired. However, some surgeons will proceed with the angle-based
procedure after cataract extraction in an eye that is still dilated.

As an alternative to technique 1, a hands-free gonioprism such as the
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Katena (Hilco Vision, Mansfield, Massachusetts, USA) can be used
(Video 2). In this variation, the surgeon holds the injector in the domi-
nant hand and the forceps in the other. Since a hands-free prism is being
used, an assistant is not needed to hold it in place.

In contrast to the iTrack Advance, when OMNI is used to perform a
360-degree canaloplasty and trabeculotomy, it must be advanced for
180° and retracted once to perform a 180-degree canaloplasty, then
repeated on the other side, then re-advanced on one side to perform a
180-degree trabeculotomy, and then repeated on the other side.'® Some
surgeons may prefer to only treat 180° with the OMNI (for example,
180-degree canaloplasty + 180-degree trabeculotomy), since the
handpiece must be withdrawn and flipped over before the other 180°
can be accessed. In contrast, the iTrack Advance can perform a 360-de-
gree canaloplasty followed by a 360-degree trabeculotomy while only
advancing the microcatheter a single time. Furthermore, the iTrack
Advance has an illuminated tip, so it is possible to visualize the micro-
catheter successfully being advanced all the way around Schlemm’s
canal. If it were to find a false passage into the suprachoroidal space, the
light would no longer be visible, which indicates to the surgeon that the
microcatheter should be withdrawn rather than advanced further. Iat-
rogenic complications such as cyclodialysis cleft have been reported
with both the OMNI and the iTrack 250A.'"'? The OMNI may theoret-
ically carry a higher risk of inducing a cyclodialysis cleft because the
surgeon cannot visualize the location of the tip of the device, which
would be in the temporal Schlemm’s canal, when initiating the 180-de-
gree trabeculotomy. However, when performing a 360-degree trabecu-
lotomy with the iTrack Advance using techniques 1 or 2, the surgeon is
physically holding the tip of the device with microforceps and is
therefore sure of its location. With technique 3, the tip of the micro-
catheter is still directly visualized in the nasal goniotomy site, and the
illuminated microcatheter tip also provides visual reassurance that the
microcatheter is not in the suprachoroidal space. Descemet’s detach-
ment has been reported with the iTrack 250A, and is also possible with
the iTrack Advance, since a relatively larger amount of OVD can be
dispensed into Schlemm’s canal.'>'* This complication risk can be
minimized by ensuring that the microcatheter is not stuck at a site of
obstruction while numerous boluses of OVD are being dispensed into the
same location within Schlemm’s canal. Using a heavier viscoelastic such
as Healon5 Pro (Johnson & Johnson Vision, Jacksonville, Florida, USA)
in the anterior chamber while using Healon Pro in the microcatheter
may also theoretically reduce the risk of a Descemet’s detachment by
increasing the pressure in the anterior chamber and reducing the pres-
sure gradient across the TM. Finally, iridodialysis has been reported with
both the OMNI and the iTrack 250A, and may be possible with the iTrack
Advance as well, though it has not yet been reported.'>'®

4. Conclusions

We have presented three techniques to perform a 360-degree ab
interno trabeculotomy with the iTrack Advance after a canaloplasty has
been completed. This may increase surgeon efficiency compared to the
original iTrack 250A, which required the microcatheter to be manually
advanced through Schlemm’s canal. This procedure can be performed
with or without a surgical assistant. There may be some advantages of
using the iTrack Advance to perform this procedure compared to the
OMNI, but head-to-head studies would be needed for direct comparison.
With regard to safety and efficacy, we hypothesize that performing this
procedure with the iTrack Advance would be similar to performing it
with the iTrack 250A, but comparative data is needed.

In conclusion, ab interno 360-degree trabeculotomy can be per-
formed with the iTrack Advance after successful canaloplasty and these
three demonstrated techniques may enable easier or more efficient
GATT compared to the original iTrack 250A. We encourage glaucoma
specialists to consider these techniques when managing a patient with
ab interno trabeculotomy.
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Patient consent

Consent from patients to publish this case report was not obtained.
This case report does not contain any personal identifiable information.
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