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Abstract
In the past years there is been a rapid evolution of cataract surgery; however, in glaucoma filtration surgery is still the ‘gold standard’.
New techniques and devices have been developed and may change the surgical algorithm. Minimally invasive glaucoma surgery
(MIGS) is safe, can be performed ab interno through sub-1.8 mm corneal incisions and a postop intraocular pressure in mid-teens can
be obtained.
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Glaucoma affects over 60 million people worldwide and after cataract
is the second leading cause of irreversible blindness; its prevalence is
increasing due to the ageing of the population.1 If we consider the direct
and indirect costs of glaucoma there is an increase in the global cost
and the economic burden as glaucoma worsens.2,3 Also the impact of the
disease on quality of life (QoL) of patients is important, especially in those
with advanced disease and bilateral visual field damage.4
The only uncontroversial treatment modality that reduces the risk of
disease progression is intraocular pressure (IOP) reduction.5 So the
main objective of glaucoma management is to preserve visual function
by achieving a stable and continuous IOP decrease through treatments
with a good safety profile and no repercussions on QoL. However, today
no therapeutic option has all these characteristics.
In the past 15 years we have witnessed the rapid evolution of cataract
surgery. Corneal incisions of 1.8–2.2 mm can be considered standard
and microincision cataract surgery (MICS) through sub-1.8 mm is
more and more common. This process has had a favourable impact on
the patient’s QoL. But in glaucoma surgery this evolution is still pending.
Filtration surgery (trabeculectomy and non-penetrating surgeries) is
the most effective way of reducing IOP and preventing the progression
of the disease, and though there is a variation on the surgical technique
among surgeons, it can be considered the ‘gold standard’ for the
majority of the patients that require surgery. But filtration surgery with
or without the adjunctive use of antimetabolites has been linked to
complications such as vision loss, bleb leak, inflammation, hypotony
and endophthalmitis.6,7
So, and probably partially related to the fear of complications,
glaucoma surgery is usually performed when topical antiglaucoma
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drugs and laser treatments fail to sufficiently reduce IOP or when
progression in detected. This trend has probably led to a delay in the
indication of surgery.
In the past years new surgeries have been developed and eventually
could be the driving force for a change in the paradigm of glaucoma
surgery.8 The questions would be: do we really need aggressive
surgeries for all our patients, and if surgeries are undertaken, which
are less effective in terms of IOP-lowering effect, but with a very good
safety profile, they could help to increase the surgical indications for
the benefit of patients with early glaucoma and/or those not requiring
a very low IOP.
The new surgical approaches could be classified into two groups.
The first being those aimed at improving the safety consequences
on QoL and the reproducibility of the ‘conjunctival bleb dependent
surgeries’. These could be considered as ‘minimally penetrating’, but
their mechanism of action is still the conjunctival bleb. For this reason
the indications are similar to conventional filtration surgery. If these
surgeries demonstrated a better safety profile and similar outcomes
they could match conventional filtration surgery and eventually play an
important role in the ‘conventional treatment algorithm’, when IOP in the
low teens is required. Subconjunctival implants such us XEN (AqueSys
Inc., Aliso Viejo, US) or the InnFocus MicroShunt (InnFocus, Inc., Miami,
US) are examples of this approach.
The second approach is to increase the outflow, thus enhancing the
physiological drainage pathways. These techniques offer an IOP reduction
totally independent from the formation of a subconjunctival bleb and
there is no need for antimetabolites. Using an ab interno approach and
increasing the trabecular outflow or the suprachoidal drainage, these
could be truly considered minimally invasive glaucoma surgery (MIGS).
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Also, if needed, they can be combined with the microincision cataract
surgery (MICS) procedure.
For trabecular surgeries, the first device on the market was the G1
iStent Trabecular Micro Bypass (Glaukos Corp., Laguna Hills, US). The
published studies have shown an excellent safety profile, similar to
MICS surgery, and a moderate IOP reduction (around 20–30 % at 1 year)
with a decrease in the number of medications (0.5–2 at 1 year).9–11 Two
other devices are under investigation: the IStent inject (Glaukos Corp),
designed to facilitate the implantation keeping efficacy12 and the nitinol
Hydrus Schlemm canal scaffold (Ivantis Inc., Irvine, US), an 8 mm device
that also expands the canal. An IOP in the mid-teens with a significant
decrease in the number of medications can be expected. Both devices
have shown to increase the outflow facility.13,14
The second approach is to create a controlled flow to the suprachoroidal
space. This approach could be theoretically more effective, but little is
known of the scarring process in this space and how it can be better
controlled. Transcend Medical developed the CyPass, which is a
6.35 mm polyamide tube designed to be inserted into the suprachoidal
space.15 Again the safety profile is good and the post-operative IOP is in
the mid-teens with a significant decrease in the number of medications.
Glaukos has also designed a suprachoidal device: the iStent Supra.
It is fair to say that there are some questions that should be answered,
such as the long-term efficacy and safety, but MIGS as a group offers an
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excellent safety profile and can be used in combination with MICS. So
these techniques are a good option for patients with early disease and
co-existing cataract. Even if the IOP-lowering effect is around 20–35 %
there are other potential benefits that should be considered, such as the
decrease in the number of medications and the QoL effects.
But how could the results be improved? Adequate surgeon training is
imperative. Correct patient selection is also important as the surgery
success rate depends on the functionality of the outflow system distal
components and, in the case of the suprachoroidal approach, a better
understanding of the suprachoroidal wound healing. The technical
evolution of the goniolens, devices and inserters will probably ease
the implantation. This, for instance, is the case of the Glaukos iStent
trabecular bypass evolution. The Generation 2 iStent can be easily
injected into the Schlemm’s canal using a multiload inserter.
It is clear that a better anatomical knowledge is required and could make
the difference in the case of trabecular surgery. If we could consistently
and pre-operatively assessed the collector channels and identified
those with more outflow/better connection with the episcleral veins we
could select the best location to insert the device and possibly improve
the outcome.
Although more evidence is required, the interest in MIGS is growing and
I think these procedures will have an increasing role in the management
of glaucoma as an early glaucoma surgery. n
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