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In the US alone, the total burden forecast for 
persons with visual impairments due to primary 
open-angle glaucoma is estimated to be more 
than 7 million by the year 2050.1 The overarching 
goal of all glaucoma interventions (surgical and 

medical) is to reduce IOP, prevent progressive ocular nerve 
damage, and alleviate the burden of multiple medications 
used to treat glaucoma.

MICROINVASIVE GLAUCOMA SURGERY
Over the last decade several novel surgical treatment 

options and devices for glaucoma have been developed. The 
term microinvasive glaucoma surgery (MIGS) was used for 
summarizing some of these new procedures.2 

By definition, MIGS should require a small, sutureless, 
self-sealing incision that can be performed under topical 
anesthesia. The overall goal of MIGS is to reduce IOP, to 
reduce the amount of medications required, and to achieve 
adequate control of a patient’s glaucoma. The procedure 
should add minimal to no intraoperative or postoperative 
complications, including minimal impact to the patient’s 
postoperative lifestyle such as secondary surgical 
interventions (Figure 1). 

 TARGETING IOP
In mild glaucoma the initial target IOP range is often a 20% 

or more reduction in IOP with a target in the 19 to 21 mm Hg 
range. For moderate glaucoma, a lower IOP may be necessary 
such as 16 to 18 mm Hg. In the severe stage of glaucomatous 
damage we may target 13 to 15 or even 10 to 12 mm Hg.3 
Lowering the IOP by 1 mm Hg reduces the risk of progressive 
field loss by 10%.4 A typical patient off all medications who has 
field damage due to glaucoma has a wash-out average IOP of 
25 to 26 mm Hg. This is where we start. 

Medication burden is an area that is often underestimated 
when it comes to impact on patient lifestyle. Studies have 
demonstrated as medication requirements increase, patient 
compliance decreases. In fact, once a patient reaches a fourth 
medication, the compliance rate goes to nearly zero.5 If we can 
get a patient off even one medication, or better yet, down to a 
single medication per day, for me, that is a success. 

THE iSTENT INJECT PROCEDURE: A COMPLEMENT TO 
CATARACT SURGERY 

Cataract surgery is one of the most opportunistic times 
we have to help a glaucoma patient. In the US alone, it is 
estimated as many as 20% of patients undergoing cataract 
surgery also have glaucoma. From a surgical perspective, 
we are already there making a small, self-sealing incision 
under local anesthesia to remove the cataract. We know 
that cataract surgery alone helps control glaucoma by 
lowering IOP and reduces the number of needed long-
term medications, but what if we could do better? The 
patient is on the table, prepped, and draped; we are right 
there in the surgical area with the ability to use the same 
incision creating the perfect opportunity to add a MIGS 
procedure such as the iStent inject by Glaukos. iStent inject 
is the smallest known medical device to be implanted in the 
human body and is implanted in the trabecular meshwork 
(TM) (Figure 2). It is designed to work continuously, restor-
ing natural physiologic outflow while minimizing unneces-
sary disruption to the eye’s natural anatomy. 

GOALS OF TREATING GLAUCOMA 
DURING CATARACT SURGERY
BY RICHARD L. LINDSTROM, MD

Figure 1. iStent inject (Glaukos). 
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 In the typical patient who sees a comprehensive 
ophthalmologist with cataracts and glaucoma, we want a 
solution that is microinvasive and does not increase the 
complication risk to the cataract surgery. The iStent inject 
pivotal trial demonstrated an overall safety profile that was 
similar to cataract surgery alone.6 That is not to say there 
haven’t been some complications reported with the iStent 
inject; it is possible for patients to have minor complica-
tions such as a small transient microhyphema or transient 
postoperative pressure elevation. But if you look at the 
multisite clinical trial with surgeons in the early learning 
curve stage, it showed tremendous efficacy and results with 
minimal adverse events.6 In addition, many other studies 
have confirmed the exceptional efficacy and safety profile 
of the iStent inject in patients with primary open-angle 
glaucoma. Postoperative complications noted with other 
trabecular devices such as peripheral anterior synechiae are 
minimized with the iStent inject.

For the patient, there is no additional pain involved with 
the procedure, no additional sedation, and the postoperative 
management remains unchanged. This procedure can be 
life-changing for patients and in my hands, iStent inject 
complements cataract surgery beautifully.

IS A BIGGER OR SMALLER DEVICE BETTER?  
AN INDUSTRY DEBATE

The largest glaucoma drainage device that we use is the 
Baerveldt glaucoma implant (Johnson & Johnson Vision), 
and that is arguably also the most invasive glaucoma 
procedure we do. Just because a device is bigger does 
not necessarily mean it is better, especially in the delicate 
trabecular outflow pathway. I prefer to think of this debate 

as not being about the size of the implant as much as the 
combination of safety and efficacy—meaning how much 
pressure reduction we are able to achieve—and the safety 
and ease of the intraoperative surgery, the complication rate 
both intraoperatively and postoperatively, and a hassle-free 
postoperative course for the patient and surgeon. 

  The first-generation iStent is a very small device that 
increases the facility of outflow with even a single implant. 
The second-generation iStent inject uses two implants 
(Figure 3), which studies have shown provides increased effi-
cacy and procedural elegance over a single stent.7

 
CONCLUSION

We all want to achieve the best and safest possible outcome 
to reduce IOP and the burden of multiple medications. For 
my patients, the iStent inject offers the best combination of 
features in a MIGS device, and it remains my preference. When 
I speak with a patient planning cataract surgery and they are 
on glaucoma medications already for IOP, I always offer the 
iStent inject as part of their cataract surgical care plan to lower 
IOP, reduce the risk of long-term progressive damage, and 
potentially reduce their medication burden. n

1. American Academy of Ophthalmology. US eye disease statistics. American Academy of Ophthalmology. Available at: 
https://www.aao.org/eye-disease-statistics. Accessed July 24, 2019.
2. Pillunat LE, Erb C, Jünemann AG, et al. Microinvasive glaucoma surgery (MIGS): a review of surgical procedures using 
stents. Clin Ophthalmol. 2017;11:1583-1600. 
3. Sihota R, Angmo D, Ramaswamy D, et al. Simplifying “target” intraocular pressure for different stages of primary open-
angle glaucoma and primary angle-closure glaucoma. Indian J Ophthalmol. 2018;66(4):495-505.
4. Heijl A, Leske MC, Bengtsson B, et al. Reduction of intraocular pressure and glaucoma progression: results from the Early 
Manifest Glaucoma Trial. Arch Ophthalmol. 2002;120(10):1268-1279.
5. Robin A, Grover DS. Compliance and adherence in glaucoma management. Indian J Ophthalmol. 2011;59: S93-S96.
6. Samuelson TW, Sarkisian SR, Lubeck DM, et al. Prospective, randomized, controlled pivotal trial of an ab interno 
implanted trabecular micro-bypass in primary open-angle glaucoma and cataract. Ophthalmology. 2019;126(6):811-821. 
7. Guedes RAP, Gravina DM, Lake JC, et al. Intermediate results of iStent or iStent inject implantation combined with 
cataract surgery in a real-world setting: a longitudinal retrospective study. Ophthalmol Ther. 2019;8(1):87-100.

Figure 2. iStent inject size comparison. Figure 3. iStent inject device size with two stents 2 to 3 clock hours apart.
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iSTENT AND iSTENT INJECT: HOW THEY DIFFER
Glaukos trabecular microbypass stents (TBS) 

are microinvasive glaucoma surgery (MIGS) 
devices used to treat primary open-angle glau-
coma. iStent and iStent inject (Glaukos) were 

designed to lower IOP by creating a bypass through the 
trabecular meshwork (TM), providing a direct channel 
between the anterior chamber and Schlemm’s canal. 

Glaukos TBS have been shown to be both effective 
and safe when treating mild to moderate glaucoma. The 
vanguard product of the MIGS revolution was the first 
generation iStent, which is a single stent shaped like a 
snorkel with retention ridges. It is made from an implant 
grade, heparin-coated titanium alloy and is inserted in the 
TM manually. With dimensions of 1 mm in length and 
0.3 mm in height, the iStent was previously the smallest 
known medical device implanted in the human body and 
proved very successful in the market while helping hundreds 
of thousands of patients in the process.1

The second-generation model is the iStent inject, which 
is currently the smallest known medical device implanted 
in the human body (Figure 1). iStent inject comes with two 
stents, as opposed to the first-generation device that only 
came with one stent. It is similarly composed of implant-
grade titanium and is 360 μm in length and 230 μm in width, 
which is one-third the size of the first-generation iStent. Each 
stent contains a central inlet and multiple outlets designed 
to provide multidirectional flow through Schlemm’s canal.1 

The iStent inject removed 
some of the manual approach 
to the surgery by having 
two preloaded stents in one 
delivery system (Figure 2). 
Instead of visualizing the 
chamber in a side-to-side 
motion, the surgeon visualizes 
the TM, inserts the trocar 
into the TM, and presses 

the stent delivery button to deploy the first stent. This is 
repeated 2 to 3 clock hours away with the second stent. 
This now allows access to more collector channels, which 
can increase circumferential flow and further lower IOP.

ELEGANCE AND SYMMETRY
Both the iStent and iStent inject are elegant procedures, 

but iStent inject takes it to the next level by taking out 
some of the variability. Another advantage is that we know 
collector channels drain aqueous to the aqueous veins,2 
so proximity to the aqueous veins is thought to increase 
flow through the stent. Having two stents with two patent 

iSTENT INJECT VERSUS iSTENT:  
THE iSTENT INJECT ADVANTAGE
BY JOHN BERDAHL, MD

Figure 1. iStent inject dimensions. 

Figure 2. iStent inject delivery system.
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openings increases the chance of being adjacent to an 
aqueous vein.

Due to the symmetrical stent design, there is no longer 
a right and a left stent. Surgeons no longer have to do a 
side-to-side movement or forehand or backhand. With 

iStent inject, surgeons approach the TM in 
a perpendicular motion, place the trocar 
through the center of the TM ensuring it is 
not biased one way or the other, and deploy 
the stent. Visualization remains extremely 
important, so I continue to encourage other 
surgeons to perfect their gonioscopy skills. 

TWO IS BETTER THAN ONE
Studies have demonstrated that implanting 

more than one stent can significantly 
increase the facility of outflow, thus leading 
to increased efficacy.2 As an example, 
laboratory studies conducted by the Mayo 
clinic have shown outflow facility after 
one iStent inject stent to increase from 0.16 to 
0.38 μL/min/mm. After a second stent was 
implanted, outflow facility further increased 
to 0.78 μL/min/mm, representing a five-fold 
increase in outflow facility from baseline. An 
in-vivo human study conducted by Huang 
et al demonstrated when placed 2 to 3 clock 
hours apart, iStent inject provided immediate 
and more expansive flow post implantation, in 
addition to arcs of flow spanning 5 to 6 clock 
hours (Figure 3). 

 With iStent inject, I believe the first stent 
performs approximately 70% of the work 
while the second stent performs the rest. 
In the future, the possibility of adding a 
third stent is something that may unlock 
even further potential. There is still evolving 
science but consensus among the ophthalmic 
community is that multiple stents do provide 
additional improvement to outflow and 
increased efficacy.3

iSTENT INJECT EARLY EXPERIENCE
The clinical benefits of the two patent 

openings was further confirmed in our own 
data presented at the 2019 ASCRS annual 
meeting. We looked at our first 39 consecutive 
iStent inject patients and found that we 
lowered IOP from 18.6 to 13.1 mm Hg at the 
6-month mark and cut medications from 
1.6 to 0.8 medications (Figure 4).  

We also observed that 100% of our patients had an IOP of 
less than 18 mm Hg at the 6-month mark, and 83% had an 
IOP of less than 15 mm Hg. Theoretically, these strong results 
occurred because you have a larger drainage system with two 
stents that are accessing different downstream flow channels 

Figure 3. iStent inject demonstrated immediate and more expansive flow post implantation, arcs of flow that 
can span 5 to 6 clock hours, and the potential to reestablish flow in previously dormant outflow channels. 

Figure 4. iStent inject IOP and medication reduction.

Figure 5. Proportional analyses: IOP ≤ 15 mm Hg and IOP ≤ 18 mm Hg.
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allowing a parallel circuit to be 
created that has less resistance to 
outflow (Figure 5). 

ADVANTAGES OF iSTENT INJECT  
OVER iSTENT

The base difference, and 
demonstrated advantage, is that 
you get two stents with the iStent 
inject. This allows better flow 
through the trabecular system 
and the episcleral venous system, 
which indicates it lowers IOP 
better. Our early experience has 
confirmed the strong clinical 
performance that iStent inject 
can provide. The other advantage 
is the technical nature of the 
surgery. The iStent inject is more 
uniform in its design and removes 
some of the manual variables, 
allowing the procedure to be 
more precise and repeatable. 

Both devices have a learning 
curve for new surgeons primarily 
around the visualization and 
delicate nature of the procedure. 
Both are imminently learnable 
by cataract surgeons. My 
experience has been that surgeons 
with previous experience with 
the first-generation iStent are 
comfortable transitioning to the 
second generation iStent inject, 
while those who are just getting 
started with the iStent inject vastly 
prefer it. n

1. Le K, Saheb H. iStent trabecular micro-bypass stent for open-angle 
glaucoma. Clin Ophthalmol. 2014; 8:1937-1945. 
2. Bahler C.K, Hann C.R, Fjield T, et al. Second-generation 
trabecular meshwork bypass stent (iStent inject) increases outflow 
facility in cultured human anterior segments. Am J Ophthalmol. 
2012;153(6),1206-1213.
3. Manasses DT, Au L. The new era of glaucoma micro-stent surgery. 
Ophthalmol Ther. 2016;5(2):135-146. 

ONE-YEAR COMPARATIVE EVALUATION OF iSTENT OR iSTENT INJECT 
IMPLANTATION COMBINED WITH CATARACT SURGERY IN A SINGLE CENTER

BY RICARDO AUGUSTO PALETTA GUEDES, MD, MPH, PHD

We conducted a retrospective consecutive case series assessing 12-month effectiveness and 
safety of iStent or iStent inject (Glaukos) trabecular microbypass implants with cataract sur-
gery in patients with open-angle glaucoma (OAG) in a real-world clinical setting. 

The effectiveness outcomes consisted of:
• IOP reduction;
• glaucoma medication reduction;
• proportions of eyes achieving IOP < 18, < 15, or < 12 mm Hg;
• proportional analysis of medication usage; and
• safety outcomes included adverse events, secondary surgeries, and best-corrected visual 

acuity (BCVA).

This evaluation included 58 eyes with OAG (35 iStent, 23 iStent inject), with > 96% of eyes having mild 
or moderate glaucoma. Diagnoses included primary OAG (the majority), pseudoexfoliative glaucoma, and 
pigmentary glaucoma. 

The results were as follows:
• Baseline mean IOP and medications were statistically comparable between groups: 16.1 ± 3.6 mm 

Hg on a mean of 1.8 ± 0.8 medications in the iStent group and 16.2 ± 3.1 mm Hg on a mean of 1.7 ± 
0.8 medications in the iStent inject group.  

• Twelve months after stent-cataract surgery mean IOP was significantly lower in the iStent inject group 
than in the iStent group (13.1 mm Hg vs 15.4 mm Hg, respectively; P < .001), and the percent reduc-
tion in IOP from baseline was significantly greater in iStent inject eyes than in iStent eyes (19.1 vs 
4.3% reduction, respectively; P <.001).  

• At 12 months postoperative, significantly greater proportions of iStent inject eyes than iStent eyes 
achieved IOP < 18 mm Hg (100 vs 80.0% of eyes, respectively; P = .035), IOP < 15 mm Hg (73.9 vs 
34.3% of eyes, respectively; P = .003), and IOP < 12 mm Hg (26.1 vs 0% of eyes, respectively; P = .002).  

• Both groups achieved significant medication reductions at 12 months versus baseline 
(94.1% reduction in iStent inject eyes, P < .0001; and 72.2% reduction in iStent eyes, P < .0001), with 
the percent reduction being significantly greater in iStent inject eyes than in iStent eyes (P = .023).  

• At 12 months mean number of medications was significantly lower in iStent inject eyes than iStent 
eyes (0.1 vs 0.5 medications, respectively; P = .021), and 95.7% of iStent inject eyes versus 71.4% of 
iStent eyes were off medications entirely.  

• A similarly high safety profile was observed in both groups.

Conclusion:  
iStent or iStent inject implantation with cataract surgery resulted in substantial and safe reductions in 

IOP and medications through 12 months postoperative. Consistent with prior observations, greater efficacy 
was observed with iStent inject than with iStent. n 
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EVALUATING NEW GLAUCOMA DEVICES
Elevated IOP in clinical practice is usually seen 

in glaucoma or ocular hypertension. Glaucoma 
affects over 60 million people worldwide with 
approximately 8.4 million that are bilaterally blind 

from this chronic disease.1 Options for reducing IOP mainly 
rely on pharmacological agents, laser treatments, traditional 
interventions, and the introduction of microinvasive glau-
coma surgery (MIGS). The last 20 years have seen significant 
changes in all of these strategies with the introduction of 
new glaucoma surgical devices. When evaluating any new 
glaucoma device, it is critical to examine three main aspects 
before incorporating it into a clinical and surgical care strat-
egy. These are efficacy, safety, and cost-effectiveness. 

THREE CRITICAL ITEMS
Efficacy is essential for any new successful surgical device 

or technology. It is important to look at various IOP metrics 
such as absolute reduction, percentage reduction, and 
reduction to various goal ranges and then to indirectly 
look at the reduction of pharmacological agents used to 
lower IOP.

The safety profile of the device is also important. In 
the case of the iStent and iStent inject (Glaukos), we are 
discussing safety compared to phacoemulsification alone, as 
well as its safety as a glaucoma intervention when trying to 
delay the need for a trabeculectomy or tube stunt surgery. 
We are constantly on a quest for new devices because of the 
complications and safety challenges with traditional surgery 
both intraoperatively, as well as in the short- and long-term 
postoperative periods.

Although cost may not have a direct bearing to treatment, 
one should look at cost-efficiency from various perspectives: 
costs to the patient, costs to the health care system, and 
cost reductions to medications. One should also consider 
the management of perioperative and long-term sequelae of 
the surgical intervention. We are all familiar with the possible 
costs associated with burden of care and complications that 

might occur with traditional surgery and we need to learn 
more about those with MIGS.

iSTENT & iSTENT INJECT—THE BEST-STUDIED MIGS  
DEVICE TODAY

The iStent and iStent inject remain the best-studied 
MIGS devices that we currently have available today. It was 
first to market, which gives us the longest experience of 
use and the most available data. It is also the most studied 
in terms of peer-reviewed literature among MIGS devices 
with more than 100 published data sets on the iStent and 
iStent inject. The challenge with glaucoma meta-analyses 
is that it is often hard to compare studies that are 
inherently heterogenous.

The data tell us that Glaukos trabecular microbypass 
technologies are an effective intervention that significantly 
lowers IOP more than phacoemulsification alone for an 
extended period of time (although many MIGS devices 
have 12-month data, iStent and iStent inject data often span 
longer periods of time, and 5-year data have been published 
in several reports).2 We also learned from the literature 
that Glaukos trabecular microbypass implants lead to a 
meaningful reduction of required medications needed by 
patients postoperatively for their long-term management 
of glaucoma. 

In a meta-analysis study comparing the overall 
IOP-lowering effect of iStent as an isolated procedure, or 
in combination with cataract extraction, it was found that 
iStent effectively decreased IOP in both combination and 
isolated procedures.3 The study further demonstrated that 
multiple stent implantations showed incrementally greater 
results, which are now offered in the iStent inject system.

Another study examining the efficacy of the iStent 
trabecular microbypass stent (TBS) as standalone or in 
combination with phacoemulsification procedures showed 
similar results.4 The study demonstrated that patients 
with mild to moderate glaucoma controlled by one or 
two medications experienced IOP lowering superior to 

iSTENT INJECT: WHAT DO THE DATA 
SETS TELL US OR NOT TELL US?
BY ALBERT S. KHOURI, MD
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cataract surgery alone with reduction of medication burden. 
The safety profile of the TBS procedures—as in the iStent 
inject—was very favorable and well suited for an early MIGS 
interventions.

With MIGS, the one area in the literature that we look 
for additional evidence relates to the cost-effectiveness 
and quality-of-life measures of MIGS versus conventional 
glaucoma surgeries. In a Canadian-based study that 
examined the cost of treating patients with two iStent 
devices compared with long-term topical glaucoma 
medication therapy, the report indicated that the cost 
savings of the two iStent procedures was nearly half over 
a 6-year period compared with a three-drug therapy 
treatment plan.5 The study further implied that the iStent 
inject therapy would be cost-effective over time given the 
substantial reduction of medication burden associated with 
the iStent inject procedure.

A meta-analysis of another Canadian-based study 
examined the cost-utility of two TBS implants versus 
standard of care in patients with mild to moderate 
open-angle glaucoma.6 The study demonstrated an 
additional reduction of 1.13 medications per patient 
and a significant decrease in IOP in favor of TBS versus 
medication alone. This concluded that TBS implants such 
as the iStent inject lowered IOP, reduced the amount of 
medications, and led to fewer blind eyes, which decreased 
health care costs and improved quality-of-life factors.

USING STUDIES TO DRAW COMPARATIVE CLAIMS
As program director of a residency training program 

I often discuss the methodology of examining evidence 
form peer-reviewed papers during journal clubs with 
residents. Glaucoma is known to be very tricky when it 
comes to research and comparing head-to-head results 
from clinical trials. The studies are typically heterogenous, 
which is simply the nature of glaucoma, making it hard to 
compare trials without dissecting the evidence and looking 
at several factors to determine whether you are looking at 
comparable measures. 

Patient characteristics are often variable and reflect the 
severity of the disease. One has to examine baseline IOP, 
number of glaucoma medications required, and other 
measures of severity that will affect the outcomes of 
individual studies. The other aspect I look at carefully is 
the study protocol and how clearly has the protocol been 
described and applied during the study. It is always a red 
flag for me to see a predefined protocol that has been 
modified or to see endpoints redefined while the study is 
ongoing. When that is done it becomes very hard to draw 
any conclusions from such a clinical trial. 

With the iStent inject and other MIGS clinical trials, we 
should not simply only look at efficacy in terms of IOP 
reduction but should also examine the burden of therapy. 
So, one has to qualify the IOP reduction in relation to 
a number of other parameters. It is also important to 
examine how decisions were made to advance medical 
therapy during the course of the study, to examine the 
protocol used, and to know if the investigators were 
masked to the device that was used. All these elements 
can introduce bias into the data and can affect the results 
of the study especially since we are looking at reduction of 
medication burden as an outcome. Additionally, another 
aspect to look at in clinical trials is how randomization 
was achieved to ensure the disease severity was randomly 
assigned to both arms of the study. All of these factors 
can affect outcomes and need to be considered when 
comparing data.

COMPANY-SPONSORED COMPARATIVE STUDIES: HOW 
SHOULD SURGEONS VIEW THESE DATA SETS?

Company-sponsored studies are often well-designed 
registration trials. Less commonly, some are aimed to 
compare one device to another, usually by selecting one 
or two metrics such as absolute or mean IOP reductions 
and numbers of medications. As stated earlier, when 
considering trial results, one should examine the design of 
the trial, baseline patient characteristics, randomization 
process, and the reported metrics of IOP reduction among 
others. A modification in study protocol during the course 
of a study is a red flag. 

To elaborate more, when studies report on IOP reduction, 
it is important to detail whether this was washed out or 
medicated IOP. Also consider how many IOP measurements 
were performed (diurnal or single) and whether the 
investigators were masked. Does the study report absolute 
reduction or percentage reduction, which is reliant on how 
low or high the baseline pressure was?  

One metric often reported with MIGS is the reduction of 
medication burden or whether patients remain “drop free” 
after the intervention. In many studies the decision to add 
medications can be under the discretion of the investigators 
who may or may not have similar thresholds to advance 
therapy and may also not be masked to the intervention. 
Based on all these varying factors, it may be difficult to 
compare clinical trials and come up with meaningful 
conclusions unless these factors are standardized.

CONCLUSION
The iStent and iStent inject remain two of the 

best-studied surgical MIGS devices currently available. 
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From a safety and efficacy standpoint, there are abundant 
data for physicians and surgeons to review as they 
adopt a MIGS treatment strategy. For patients who are 
treated for mild to moderate glaucoma and undergoing 
phacoemulsification, the iStent inject is a safe and effective 
option to lower and maintain a safe IOP while reducing the 
need for topical medications. n

1. Quigley HA. Glaucoma. Lancet. 2011;377:1367-1377.
2. Neuhann TH. Trabecular micro-bypass stent implantation during small-incision cataract surgery for open-angle 
glaucoma or ocular hypertension: long-term results. J Cataract Refract Surg. 2015;41(12):2664-2671.
3. Mahdavi Fard A, Patel SP, Pourafkari L, et al. Comparing iStent versus CyPass with or without phacoemulsification in 
patients with glaucoma: a meta-analysis. Ther Adv Chronic Dis. 2019; 10:2040622318820850.
4. Wellik SR, Dale EA. A review of the iStent trabecular micro-bypass stent: safety and efficacy. Clin Ophthalmol. 
2015;9:677-684.
5. Iordanous Y, Kent JS, Hutnik CM, et al. Projected cost comparison of Trabectome, iStent, and endoscopic cyclophotoco-
agulation versus glaucoma medication in the Ontario Health Insurance Plan. J Glaucoma. 2014;23(2): e112-e118.
6. Patel V, Ahmed I, Podbielski D, et al. Cost-effectiveness of analysis of standalone trabecular micro-bypass stents in 
patients with mild-to-moderate open-angle glaucoma in Canada. J Med Econ. 2019;22(4):390-401.

THE RIGHT PATIENTS FOR iSTENT INJECT
In my practice, and across the ophthalmology 

industry, microinvasive glaucoma surgery (MIGS) 
has become a preferred surgical treatment plan 
for patients with mild to moderate glaucoma who 

are taking multiple medications to control IOP. The milder 
glaucoma patients with coexisting cataracts is an important 
subgroup and make up a majority of the patients we see in 
clinic today. Treating both ocular diseases in these patients is 
paramount and can be accomplished at the same time using 
the same small, self-sealing incision. Aside from lowering 
IOP and reducing the amount of postoperative medications, 
there are other pathologies to consider that can also benefit 
from MIGS. 

OCULAR SURFACE DISEASE AND GLAUCOMA
Two of my practice specialties are cataract surgery, 

specifically with refractive cataract surgery, and ocular 
surface disease management. When I receive referrals from 
my medical community, they often refer with these two 
components in mind. Ocular surface disease and glaucoma 
are more common in older patients, and the standard first 
line of therapy for both is topical medications.1 Ocular 
surface disease, in its various forms and presentation, 
frequently coexists with glaucoma and may be initiated 
or exacerbated by topical glaucoma medications. For 

this reason, it is important to devise a surgical plan that 
offers the patient the best possible outcome for overall 
eye health.

Treating glaucoma with topical medications may cause 
chronic inflammation or aggravate a concomitant ocu-
lar surface disease. Studies demonstrate that more than 
90% of prostaglandin analogue users have clinically signifi-
cant meibomian gland dysfunction, which is a blockage or 
other abnormality of the meibomian glands, so they do 
not secrete enough oil into the tears.2 This demonstrates 
an extremely high correlation between the use of topical 
medications and ocular surface disease. The toxicities of the 
medication compounds and preservatives of the vehicle 
can lead to various ocular surface complications including 
hypersensitivity keratoconjunctivitis and/or corneal staining. 
The proinflammatory nature of prostaglandin analogues 
(PGAs) and chronic follicular conjunctivitis of brimonidine 
are just a few examples of the problematic nature of the 
active ingredients in glaucoma medications. It is well known 
that preservatives, particularly benzalkonium chloride, can 
further irritate the ocular surface with chronic use.3 

Patients on these medications oftentimes develop 
intolerances to the medication, which leads to patient 
compliance issues and overall ineffectiveness of the intended 
outcome. Patient compliance in itself is an issue whether it 
is derived from the cost of the medication, missing the eye 

WHICH PATIENTS SHOULD WE OFFER 
iSTENT INJECT TO?
BY ELIZABETH YEU, MD
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with the drops, or simply forgetting to 
use required medications. Patients with 
relatively stable IOPs and with minimal 
to no field loss that demonstrate early, 
preperimetric glaucoma characteristics 
such as changes in the optic disc and 
increased vulnerability to damage in the 
retinal nerve fiber layer are the perfect 
target candidates to consider a MIGS 
procedure such as the iStent inject 
(Glaukos). 

The iStent inject is designed to help 
lower IOP by improving the aqueous 
outflow through the trabecular 
meshwork (TM) and spares destruction 
of the actual angle structures in the 
event that more significant glaucoma 
surgeries are needed in the future. 
Additionally, the iStent inject procedure, 
when conducted at the time of cataract 
surgery, has proven discontinuance of 
at least one of multiple postoperative 
glaucoma medications.4 This helps 
on multiple levels including allowing 
physicians to achieve a higher level of 
patient satisfaction and to combat poor 
patient compliance for patients who 
have been long-term users of multiple 
medications including the PGAs. 

EXPANDING OPTIONS FOR 
CATARACT SURGERY

Consider a patient who has maintained 
a stable IOP on a prostaglandin with 
early to moderate glaucoma, without 
progression on their visual field, and who 
has early to moderate ocular surface disease. I would not offer 
them a presbyopia-correcting IOL implant knowing they are 
prone to ocular surface disease such as corneal staining. But if 
I know a patient responds well to preoperative optimization 
of the ocular surface, and they are not recalcitrant dry eye 
disease patients, but respond well to therapy, these are the 
patients that, if we stop a PGA, they could potentially see an 
improvement and turnover in their ocular surface. This allows 
them the option of greater spectacle freedom, whether that 
is for distance or greater range of vision. For these cases, this 
is when MIGS—particularly iStent inject—would be my first 
choice of treatment strategy. Being in a position to offer this 
to my patients is a great benefit and expands options for 
cataract surgery.

FIRST LINE OF DEFENSE—iSTENT INJECT
We are fortunate today to have multiple MIGS 

procedures—and even MIGS itself—to consider when 
thinking about a patient’s glaucoma treatment plan. We 
want to achieve the most impactful and safest outcome 
for our patients. We want a treatment plan designed to 
significantly lower IOP and reduce the amount of required 
medications. For patients with mild to moderate glaucoma 
the iStent inject is my first line of choice. When building 
a treatment plan, I prefer to opt for a device that spares 
the TM including space in Schlemm’s Canal. It needs to 
have low side effects, low complications, a high safety 
profile, and proven efficacy. This is where the iStent inject 
truly shines. 

WATCH IT NOW
HAND-IN-HAND: MIGS & ADVANCED REFRACTIVE CATARACT SURGERY

BY BLAKE WILLIAMSON, MD, MPH, MS

Microinvasive glaucoma surgery 
(MIGS) and advanced refractive 
cataract surgery can go hand-in-
hand, as each provide benefits to 
surgical outcomes, postoperative 

vision, and patient lifestyle. In particular, the 
iStent inject offers a great marriage when per-
forming refractive cataract surgery. Concomitant 
laser cataract surgery and iStent inject allow the 
potential for our patients to reduce their need for bifocals as 
well as glaucoma drops after surgery.

This surgical video demonstrates laser cataract surgery 
with a toric lens in addition to iStent inject implantation. 
I use the iPrism S gonioscopy lens from Glaukos to gain a 
widefield view of the surgical field. After zooming in, I’ve 
dimpled down the trocar into the trabecular meshwork 
pushing slightly into position (Figure 1). I depress the stent 
delivery button to deploy the first stent. I move 2 to 3 clock 
hours away from the first stent and deploy the second. 

I love the idea of combining iStent inject with refractive 
cataract surgery (Figure 2). For the patient, the combined 
cataract and iStent inject procedure should have a positive 
influence on the patient’s lifestyle by potentially reducing medication burden and lowering IOP. n

1. Guedes RAP, Gravina DM, Lake JC, et al. Intermediate results of iStent or iStent inject implantation combined with cataract surgery in a real-world setting: a 
longitudinal retrospective study. Ophthalmol Ther. 2019;8(1):87-100. 

Figure 1. iStent inject placement in the trabecular meshwork.

Figure 2. Postoperative image after concomitant 
laser cataract surgery with toric lens 
implantation and iStent inject. 

EYETU.BE/VDYAW
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Since January 2019, I have been using the iStent inject 
regularly for cataract patients with mild to moderate 
glaucoma needing clinical intervention. In the beginning, 
there was some trepidation over what the efficacy profile 
might look like because the iStent inject is the smallest device 
available in a time when other devices are actually becoming 
larger and more invasive to qualify as MIGS. Professionally, 
I was curious if this device had the same power as the tradi-
tional iStent with mini goniotomy. I was extremely pleased 
to see a significant IOP-lowering effect while doing minimal 
to no destruction in the nasal region of where I was plac-
ing the iStent inject. In each patient where the iStent inject 
was used we’ve been able to discontinue at least one of 
their medications. 

EFFICACY AND TARGETED OUTCOMES
One of the key factors of the iStent inject is its efficacy pro-

file. After 6 months of choosing this surgical plan, I found the 
efficacy of the iStent inject to be a key benefit. What makes 
the iStent inject a great surgical option is that it is not a 
destructive procedure of the TM. The incidence of hyphema 
or other postoperative IOP complications from other avail-
able procedures is truly minimal with the iStent inject.5 For 
MIGS in general, it is a good rule of practice to learn multiple 
procedures that reduce IOP in different ways. For surgeons 
considering the iStent inject for the first time, the learning 

curve is quite short. I found it to be straightforward to use 
once I got the idea of mastering intraoperative gonioscopy. 
Practicing the use of a gonioscope with your nondominant 
hand to get the angle positioning and aim at a comfortable 
level is key. 

CONCLUSION
The results of my 6-month experience using the iStent 

inject for patients with mild to moderate glaucoma mirrors 
that of recent studies.6 In my practice, we’ve achieved the 
targeted outcomes of significantly lowering IOP and reduc-
ing required glaucoma management medications in patients 
with simultaneous cataract surgery. Compared to the first 
generation iStent, the second generation iStent inject dem-
onstrated greater efficacy and fewer, nearly nonexistent, 
adverse events. n

1. Ramulu PY, Corcoran KJ, Corcoran SL, et al. Utilization of various glaucoma surgeries and procedures in Medicare 
beneficiaries from 1995 to 2004. Ophthalmology. 2007;114:2265-2270.
2. Mocan MC, Uzunosmanoglu E, Kocabeyoglu S, et al. The association of chronic topical prostaglandin analog use with 
meibomian gland dysfunction. J Glaucoma. 2016;25(9):770-774.
3. Baudouin C. Detrimental effect of preservatives in eyedrops: implications for the treatment of glaucoma. Acta Ophthal-
mol. 2008;86(7):716-726.
4. Resende AF, Patel NS, Waisbourd M, et al. iStent trabecular microbypass stent: an update. J Ophthalmol. 
2016;2016:2731856.
5. Wellik SR, Dale EA. A review of the iStent (®) trabecular micro-bypass stent: safety and efficacy. Clin Ophthalmol. 
2015;9:677-684. 
6. Guedes RAP, Gravina DM, Lake JC, et al. Intermediate results of iStent or iStent inject implantation combined with 
cataract surgery in a real-world setting: a longitudinal retrospective study. Ophthalmol Ther. 2019;8(1):87-100. 

INDICATION FOR USE. The iStent inject ® Trabecular Micro-Bypass System Model G2-M-IS is indicated for use in conjunction with cataract surgery for the reduction of intraocular pressure (IOP) in adult patients with mild to moderate primary open-angle 
glaucoma. CONTRAINDICATIONS. The iStent inject is contraindicated in eyes with angle-closure glaucoma, traumatic, malignant, uveitic, or neovascular glaucoma, discernible congenital anomalies of the anterior chamber (AC) angle, retrobulbar tumor, 
thyroid eye disease, or Sturge-Weber Syndrome or any other type of condition that may cause elevated episcleral venous pressure. WARNINGS. Gonioscopy should be performed prior to surgery to exclude congenital anomalies of the angle, PAS, rubeosis, 
or conditions that would prohibit adequate visualization of the angle that could lead to improper placement of the stent and pose a hazard. MRI INFORMATION. The iStent inject is MR-Conditional, i.e., the device is safe for use in a specified MR environment 
under specified conditions; please see Directions for Use (DFU) label for details. PRECAUTIONS. The surgeon should monitor the patient postoperatively for proper maintenance of IOP. The safety and effectiveness of the iStent inject have not been established 
as an alternative to the primary treatment of glaucoma with medications, in children, in eyes with significant prior trauma, abnormal anterior segment, chronic inflammation, prior glaucoma surgery (except SLT performed > 90 days preoperative), glaucoma 
associated with vascular disorders, pseudoexfoliative, pigmentary or other secondary open-angle glaucomas, pseudophakic eyes, phakic eyes without concomitant cataract surgery or with complicated cataract surgery, eyes with medicated IOP > 24 mmHg 
or unmedicated IOP < 21 mmHg or > 36 mmHg, or for implantation of more or less than two stents. ADVERSE EVENTS. Common postoperative adverse events reported in the randomized pivotal trial included stent obstruction (6.2%), intraocular 
inflammation (5.7% for iStent inject vs. 4.2% for cataract surgery only), secondary surgical intervention (5.4% vs. 5.0%) and BCVA loss ≥ 2 lines ≥ 3 months (2.6% vs. 4.2%). CAUTION: Federal law restricts this device to sale by, or on the order of, a 
physician. Please see DFU for a complete list of contraindications, warnings, precautions, and adverse events.
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