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Even though the pathophysiology of glaucomatous 
optic neuropathy is not fully understood, elevated in-
traocular pressure (IOP) remains the most important 
modifiable risk factor for glaucoma development and 
progression(1,2). Therefore, effective continuous IOP re-
duction is the primary goal of the medical and surgical 
treatment of glaucoma(3).

Although traditional incisional glaucoma surgeries 
lower IOP substantially, most rely on more invasive 
approaches with a considerable rate of complications 
and difficult postoperative recovery(4-6). Consequently, 
in the past, glaucoma surgery was typically reserved for 
patients with advanced glaucoma on “maximally tolera-
ted medical therapy” or those with progressive disease 
who were at high risk of severe vision loss. Over the past 
two decades, new, more physiologic surgical procedures 
involving less tissue manipulation, faster recovery, and 
lower complication rates than conventional filtration 
procedures have been developed, resulting in a substan-
tial shift in the surgical approach to glaucoma(7). These 
minimally invasive glaucoma surgeries (MIGS) may be 

categorized based on their different surgical targets: 
trabecular meshwork bypass, suprachoroidal space 
drainage, or bleb forming procedures(8). Bleb-forming 
MIGS are more efficient at lowering IOP than other types 
of MIGS but increase the amount of surgical dissection 
and risk. We prefer to regard these procedures as micro-
invasive bleb surgery (MIBS).

The efficacy and safety of MIGS have been extensi-
vely investigated over the past few years(9-16). However, 
considerable variability and uncertainty remain worldwide 
regarding their effective application in clinical practice, 
leading to suboptimal patient selection and outcomes. 
We believe this also to be an issue in Brazil. Therefore, 
the present study aims to address some misconceptions 
about MIGS and provide a framework to produce more 
practical guidelines for decision-making based on a 
critical analysis of MIGS literature and expert opinions. 
In this article, we will provide more emphasis on the 
procedures currently available in Brazil.

BRIEF DESCRIPTION OF AVAILABLE  
MIGS OPTIONS

Various MIGS procedures have been described over 
the past 15 years(17). In general, this group of novel  
techniques may sufficiently lower IOP and the me-
dication burden to delay or minimize the need for 
conventional incisional surgeries. The favorable safety 
profile of these procedures allows treatment during the 
early stages of glaucoma (mild to moderate open-angle 
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glaucoma patients) with minimal impact on possible fu-
ture filtering surgery. MIGS can also be combined with 
cataract surgery, making them a valuable option for 
glaucomatous patients with coexisting symptomatic ca-
taracts and reducing the glaucoma medication burden. 
The addition of MIGS to cataract surgery has reduced the 
rate of major secondary surgery and the progression of 
visual field defects(9).

As aforementioned, we will address the main 
Schlemm’s canal-based MIGS alternatives available 
in Brazil. These procedures can be subdivided into 
trabecular bypass stent (iStent; Glaukos Corporation), 
ab-interno canaloplasty (iTrack microcatheter; Nova 
Eye Medical), ab-interno excisional goniotomy (Kahook 
Dual Blade; KDB, New World Medical), and gonioscopy-
assisted transluminal trabeculotomy (GATT). These 
Schlemm’s canal-based procedures divert aqueous flow 
directly to the Schlemm’s canal, thereby bypassing most 
of the outflow resistance (approximately 50%-75% of the 
outflow resistance lies within the trabecular meshwork 
and the inner wall of the canal)(3). Due to physiologic 
episcleral venous resistance, IOP-lowering has a lower 
limit - typically low to mid-teens(18). Furthermore, se
condary increased resistance in the distal outflow sys-
tem may occur, especially in patients with advanced 
glaucoma(19). Due to these considerations, Schlemm’s 
canal-based MIGS are of limited value for advanced 
glaucoma patients requiring significant IOP reduction(2). 
Therefore, conventional and bleb-based incisional glau-
coma surgeries are still important, especially in cases of 
advanced disease. MIGS are not necessarily designed to 
replace them but to fill the existing gap between drops or 
laser treatment and traditional incisional surgeries.

CHARACTERIZATION OF MIGS-RELATED DATA

Over 700 articles have been published on MIGS so 
far. A preliminary review reveals different study profi-
les when comparing the available data on the different 
types of MIGS. They include several industry-sponsored, 
high-cost multicenter trials with numerous participants 
and robust designs (many are randomized clinical trials). 
This is often used for studies with device implant-based 
MIGS, which require greater regulatory scrutiny. These 
characteristics can have some limitations, such as fi-
nancial interest and the adoption of specific inclusion/
exclusion criteria, which can sometimes make it chal-
lenging to validate the results externally. On the other 
hand, there are smaller, often non-comparative retros-

pective non-sponsored studies, with shorter follow-up 
times and less robust designs. They usually include 
patients with a more diverse clinical profile and may 
provide a broader discussion regarding their findings. 
These smaller studies are found for both device-based 
and non-device implant-based MIGS.

The studies investigating Schlemm’s canal-based 
MIGS procedures are mostly focused on trabecular 
bypass implants, which increases the availability of 
iStent-related data compared to the other procedures. 
Overall, studies on Schlemm’s canal-based MIGS pro-
vide short to mid-term results regarding their efficacy 
and safety(20). Though effectiveness may vary depending 
on the choice of Schlemm’s canal-based MIGS, study 
population, glaucoma type, success definition, and 
follow-up duration, success rates usually range between 
75 to 90% at 12 months. Regarding safety profiles, side 
effects are typically transient (self-limited) and mild. 
Sight-threatening events are rare.

Very few prospective studies compare the outcomes 
of the different options of Schlemm’s canal-based MIGS. 
Therefore, it is not possible to provide an evidence-
based statement as to which is more effective or has a 
better safety profile at this time. However, based on a 
critical review of the literature and our surgical expe-
rience, we believe there are trade-offs between efficacy 
and safety. Procedures that provide a greater magnitude 
of IOP reduction usually require more tissue manipu-
lation and are most commonly accompanied by more 
adverse intraoperative and postoperative events. Finally, 
there is a paucity of data regarding costs, clinical utility 
measures, and quality of life, which makes it difficult 
to establish a clear and definitive comparison between 
Schlemm’s canal-based MIGS, medications, and/or con-
ventional glaucoma surgery.

RATIONALE FOR USE OF MIGS

At this point, we believe providing physicians with 
more practical guidelines is essential. The first question 
that must be answered during the decision-making 
process is, “Where is your patient in the glaucoma 
journey?” Is this a newly diagnosed patient? Under-
going cataract surgery? A patient with intolerance and/
or poor compliance with the current medical regimen? 
Is IOP above target? Is glaucoma progressing despite 
the administration of maximum-tolerated medical the-
rapy? Or is it a patient with previous failed glaucoma 
surgery? These different stages of the disease are direc-
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tly related to the suitability of each surgical alternative 
and certainly impact our choice between MIGS and 
conventional incisional surgery.

In this context, not only general recommendations 
but also specific guiding principles should be considered, 
as they will allow individualizing each patient’s surgical 
option. The main factors that influence decision-making 
include lens status/cataract, diagnosis, severity, duration 
of disease, age, disease control (IOP, number of medi-
cations, and structure-function stability), compliance, 
tolerance/side effects with the current treatment, pre-
vious surgical procedures, costs, access, and level of in-
vasiveness. It is important to remember that “controlled” 
glaucoma implies that the IOP measured in the office is 
on target, stays consistent 24 hours a day, and the patient 
is adherent. We cannot overemphasize how prevalent 
poor medication tolerance and adherence are worldwide 
and in Brazil(21,22). For this reason, MIGS is considered in 
patients who may be controlled on anti-glaucoma me-
dications but are at risk of glaucoma progression due to 
intolerance or poor medication adherence.

Given these considerations, we believe that the 
most common indications for employing Schlemm’s 
canal-based MIGS procedures for managing open-angle 
glaucoma patients would be: (A) Patients with mild to 
moderate glaucoma with controlled IOP requiring a 
better medication regimen due to side effects or poor 
adherence with or without previous selective laser tra-
beculoplasty or (B) patients with an indication for cata-
ract surgery presenting with mild to moderate control-
led glaucoma; in scenarios A and B, the main focus is to 
reduce the number of glaucoma medications; (C) phakic 
or pseudophakic patients, or those with an indication 
for cataract surgery with ocular hypertension or mild 
to moderate glaucoma, whose IOP with medications 
is above the target: in these case, IOP reduction is the 
primary objective of the procedure.

As previously mentioned, it is essential to remem-
ber that the magnitude of IOP reduction with these 
procedures is limited compared to conventional bleb 
surgeries. For those surgeons adopting MIGS, we suggest 
starting with more uncomplicated and well-controlled 
cases (patients with mild glaucoma with well-controlled 
IOP, under few topical medications, and undergoing 
cataract surgery), in which the disease prognosis is not 
dependent on the outcomes of the MIGS procedure. 
We recommend expanding the surgical indications as 
the surgeon gains more confidence and masters the 
techniques.

Finally, it is also important to highlight the clinical 
situations in which we are less likely to recommend 
MIGS. We should avoid performing MIGS in advanced 
glaucoma patients with uncontrolled IOP due to the need 
to achieve low IOPs and the poor likelihood of success. 
As Schlemm’s canal-based MIGS offer a moderate mag-
nitude of IOP reduction and there is a risk of IOP spikes 
in the initial postoperative period, we are cautious in 
recommending these for eyes with advanced glaucoma 
or for any patient (regardless of disease stage) who needs 
a greater IOP reduction than these procedures can pro-
vide. In some specific patients with advanced glaucoma, 
such as those with good IOP control and stable disea-
se (based on functional and structural tests) who are  
undergoing cataract surgery, MIGS can be used to keep 
the IOP under control and reduce the medication burden.

The results available to date suggest that Schlemm’s 
canal-based MIGS are effective and safe alternatives 
for managing mild to moderate open-angle glaucoma, 
positively impacting IOP control and the number of 
medications. They may therefore address the needs of 
poorly adherent patients. Success rates are impacted by 
the proper surgical indication. Therefore, the knowledge 
of the characteristics and limitations of each procedure, 
in combination with an adequate assessment of each 
patient’s profile, is of utmost importance for optimal 
clinical decision-making. We believe more studies are 
needed to evaluate costs, clinical utility measures, and 
quality of life data.
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