
OR I G I N A L R E S E A R C H

Four-Year Outcomes of Two Second-Generation

Trabecular Micro-Bypass Stents in Patients with

Open-Angle Glaucoma on One Medication
This article was published in the following Dove Press journal:

Clinical Ophthalmology

Richard Lindstrom1

Steven R Sarkisian2

Richard Lewis3

John Hovanesian 4

Lilit Voskanyan5

1Minnesota Eye Consultants, Minneapolis,

MN, USA; 2Oklahoma Eye Surgeons,

PLLC, Oklahoma City, OK, USA;
3Sacramento Eye Consultants,

Sacramento, CA, USA; 4Harvard Eye

Associates, Laguna Hills, CA, USA; 5S.V.

Malayan Ophthalmology Centre,

Glaucoma Department, Yerevan,

Armenia

Introduction: This study evaluated long-term reductions in intraocular pressure (IOP) and

medication following implantation of 2 second-generation trabecular micro-bypass stents

(iStent inject®) in eyes with open-angle glaucoma (OAG) not controlled on 1 preoperative

medication.

Material and Methods: In this prospective interventional multi-surgeon study, standalone

implantation of 2 iStent inject stents was performed in 57 eyes of 57 subjects with OAG,

preoperative IOP of 18–30 mmHg on 1 medication, and preoperative post-washout IOP of

22–38 mmHg. The main outcome measures included the proportions of eyes achieving

medication-free IOP ≤18 mmHg, IOP ≤15 mmHg, or ≥20% IOP reduction versus preopera-

tive unmedicated IOP. Assessments included IOP, medications, visual acuity, visual field,

pachymetry, complications, and interventions. Subjects were followed for 48 months with

follow-up continuing in all eyes.

Results: At Month 48 (n=57), 95% of eyes achieved an IOP reduction of ≥20% without

medication versus preoperative washout IOP; and although they had eliminated medication,

81% of eyes still had an IOP reduction of ≥20% versus preoperative IOP on 1 medication.

Mean 48-month unmedicated IOP decreased by 46% to 13.2±1.6 mmHg vs 24.4±1.3 mmHg

preoperatively (p<0.0001), with 95% of medication-free eyes having IOP ≤18mmHg and

82% having IOP ≤15mmHg. Over the course of follow-up, 3 eyes had medication added and

1 eye underwent a secondary glaucoma surgery, and safety parameters were favorable.

Discussion: Standalone iStent inject implantation in OAG patients on 1 preoperative

medication resulted in average IOP reduction to ≤15 mmHg with the elimination of medica-

tion and favorable safety through 48 months.

Trial Registration: ClinicalTrials.gov identifier, NCT02868190.

Keywords: glaucoma, MIGS, trabecular micro-bypass, second-generation, prostaglandin,

iStent inject

Introduction
Glaucoma is the leading cause of irreversible blindness worldwide, affecting

70 million people globally.1,2 Elevated intraocular pressure (IOP) remains the

major risk factor for glaucoma,3 and current glaucoma treatment options are

centered around lowering IOP. Treatments include a variety of life-long therapies

including pharmacologic, laser, or surgical interventions. Ocular hypotensive med-

ications are reasonably effective and safe, but their pressure-lowering effects may

decrease over time with chronic usage, and/or they can lead to ocular surface
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damage and conjunctival inflammation.4–6 In addition, it is

estimated that almost 40% of glaucoma patients in the

United States require more than one pharmaceutical

agent to effectively lower IOP,7 which likely impacts treat-

ment consistency given the well-known decline in adher-

ence with more eye drops.8

When medications are not sufficient, laser trabeculo-

plasty is often employed. This intervention reliably

reduces IOP, but can lose effectiveness over time and can

induce inflammation in the immediate-term.9 In cases

insufficiently treated by the above therapies, incisional

surgeries such as trabeculectomy and tube shunt implanta-

tion may be employed. While such surgeries can produce

dramatic IOP reductions, they also open the patient up to

a host of safety risks, many of which persist for the

duration of their lifespan.10–12

In the past decade, the development of micro-invasive

glaucoma surgery (MIGS) has increased the surgical

options available for clinicians treating OAG. These

MIGS procedures typically yield more modest IOP reduc-

tions than traditional filtering surgeries, but their high

safety profile may yield a preferable benefit-risk profile

for patients earlier in the disease process. Importantly, ab

interno MIGS surgery preserves conjunctival tissue in case

future surgery is needed (as is frequent in this lifelong,

progressive condition). Micro-invasive glaucoma surgery

(MIGS) also is able to reduce medication burden. The

reduction in medications lessens dependency on patient

adherence, the lack of which is thought to be

a contributor to glaucoma progression.10

The first-generation trabecular micro-bypass stent,

iStent® (Glaukos Corporation, San Clemente, CA, USA)

was the first US FDA-approved MIGS device. It is

a single-piece titanium stent designed to enhance aqueous

outflow via direct access into Schlemm’s canal through the

trabecular meshwork, the primary site of aqueous outflow

resistance and a major cause of IOP elevation in OAG.11,13

The iStent has a well-established favorable safety profile

and sustained effectiveness through up to 5 years post-

operative in patients with various types of OAG, either

with or without cataract surgery.14–27 The second-

generation iStent inject Trabecular Micro-Bypass

(Glaukos Corporation) was developed to reduce IOP in

a manner similar to the iStent: by creating a patent path-

way for aqueous humor to exit the anterior chamber

through the trabecular meshwork into Schlemm’s canal.28

Numerous studies have demonstrated substantial IOP and

medication reductions following implantation of iStent

inject during cataract surgery or in standalone

procedures.28–37 In addition to its clinical effectiveness,

iStent inject has shown a favorable safety profile over

the long term, which is an important advantage over tradi-

tional surgeries such as trabeculectomy or tube placement.

To prospectively study the performance of both devices

(iStent and iStent inject) in OAG, the MIGS Study Group

was established, consisting of experienced glaucoma sur-

geons from multiple countries. Authors from this Group

previously reported that standalone iStent inject implanta-

tion resulted in IOP reduction and reduced medication

dependence in OAG eyes on 1 or 2 preoperative glaucoma

medication(s) through 18 months postoperative.36,37 The

present report shows extended follow-up through 4 years

after standalone iStent inject implantation in OAG eyes on

1 preoperative glaucoma medication. Follow-up is conti-

nuing through 5 years postoperative.

Materials and Methods
Study Design and Participants
This prospective, single-arm study was designed to enroll

phakic or pseudophakic subjects with OAG (including

primary open-angle, pseudoexfoliative, or pigmentary

glaucoma), treatment with 1 topical ocular hypotensive

medication, medicated IOP at screening of 18–30 mmHg,

and unmedicated (post-washout) IOP of 22–38 mmHg.

Other inclusion criteria in the study eye included cup-to-

disc (C:D) ratio of ≤0.9, best-corrected visual acuity

(BCVA) of 20/100 or better, and normal angle anatomy.

Exclusion criteria included uveitic, traumatic, neovascular,

or angle-closure glaucoma; glaucoma associated with vas-

cular disorders; and prior laser or incisional glaucoma

surgery (with the exception of prior SLT if completed

>90 days prior to screening).

The study was conducted at S.V. Malayan

Ophthalmological Center in Yerevan, Armenia. All sur-

geries were performed by the US glaucoma fellowship-

trained staff surgeon (L.V.) and 10 visiting surgeons from

the MIGS Study Group (listed in Appendix 1 in prior

publication36). All examinations were completed at the

Center by the staff surgeon or glaucoma-trained ophthal-

mologists. The trial was approved by the Armenian

Ministry of Health and was performed in accordance

with the Helsinki Declaration. Written informed consent

was obtained from all patients included in the study. The

ClinicalTrials.gov registration number for this study is

NCT02868190.
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Surgical Device and Implantation

Technique
The second-generation iStent inject device consists of

a single-use stainless steel injector pre-loaded with two

micro-scale stents, each of which is a titanium, heparin-

coated stent with 360 um length, 230 um width, and multiple

lateral outlet lumens to facilitate aqueous outflow [Figure 1].

After making a temporal clear corneal incision and filling

the anterior chamber with viscoelastic, the injector is

advanced ab internally to the nasal anterior chamber angle,

where the stents are placed through the trabecular meshwork

and into Schlemm’s canal at approximately 2 clock-hours

apart. After stent implantation, irrigation/aspiration is used

to remove the viscoelastic. Postoperatively, patients received

topical anti-microbial medication (for 1 week) and anti-

inflammatory medication (for 4 weeks).

Outcomes and Statistical Analyses
Study visits occurred preoperatively and at

postoperative Day 1, Week 1, and Months 1, 3, 6, and

every 6 months thereafter; all evaluations included IOP,

BCVA (Snellen equivalent), slit lamp microscopy, medica-

tions, ocular complications, and secondary surgical inter-

ventions. In addition, stent position and patency were

assessed by gonioscopy at screening and at every postopera-

tive study visit from Week 1 onward. Indirect ophthalmo-

scopy examination, C:D ratio, visual field (Swedish

Interactive Thresholding Algorithm Standard 24–2 auto-

mated perimetry), and pachymetry were recorded at screen-

ing and at every 6 months postoperatively. Diurnal IOP

measurement (consisting of the average of three IOP mea-

sures at 9am, 12pm, and 4pm in a single day) was completed

at Baseline and at every postoperative visit from Month 1

onward. IOP was measured by Goldmann applanation with

the 2-observer masked method commonly used in clinical

trials and described in the Ocular Hypertension Treatment

Study, in which one observer (masked to readings)

completes the IOP measurement while a second observer

(masked to measurement) records the readings. Throughout

follow-up, ocular hypotensive medication was to be started

if postoperative IOP exceeded 21 mmHg and/or in the case

of concerning optic nerve findings per investigator

discretion.

The protocol-defined efficacy endpoints were the propor-

tion of eyes with Month 12 unmedicated IOP reduced by

≥20% versus baseline unmedicated IOP (primary efficacy),

and the proportion of eyes with Month 12 unmedicated IOP

of ≤18 mmHg (secondary efficacy). These endpoints also

were evaluated through Month 48. Additional endpoints

included mean IOP over time, the percent of eyes on no

medications postoperatively, and the proportion of eyes with

unmedicated IOP of ≤15 mmHg. Eyes that needed medica-

tion or additional glaucoma surgery were considered non-

responders in proportional analyses. Mean and standard

deviation were calculated for continuous variables, and pro-

portions were calculated for categorical variables. Pre- and

post-operative mean values were compared using a paired

t-test, and proportions were compared using a McNemar

test; calculations were completed using MedCalc statistical

software. A p-value < 0.05 was considered statistically

significant.

Results
Subject Accountability, Demographics and

Preoperative Parameters
A total of 57 qualified subjects underwent ab interno implan-

tation of iStent inject (containing 2 stents) in a standalone

procedure. All subjects reached 48 months postoperative,

and follow-up is ongoing. Demographic and preoperative

parameters are shown in Table 1. Although the study protocol

allowed for either phakic or pseudophakic lens status, only

phakic subjects presented for participation and were enrolled.

All subjects were phakic and were on 1 preoperative medica-

tion (a prostaglandin analogue in 86% of eyes). Preoperative

Figure 1 iStent inject® trabecular micro-bypass stent system: stents and injector.
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mean medicated IOP was 19.5 ± 1.5 mmHg on 1 medication,

and mean unmedicated (post-washout) IOP was 24.4 ± 1.3

mmHg.

Efficacy
Figure 2 shows the mean IOP over time for the 48-month

period after implantation of iStent inject. At Month 48,

mean unmedicated IOP had decreased by 46% to 13.2 ±

1.6 mmHg vs 24.4 ± 1.3mmHg preoperatively (p<0.0001,

significant). As shown in Figure 3, 95% of eyes achieved

a Month 48 IOP reduction of ≥20% without medication

versus preoperative washed-out IOP; and even though

these eyes had eliminated their topical medication, 81%

of them still achieved a ≥20% IOP reduction versus their

preoperative IOP on 1 medication. In addition, 95% of

eyes at Month 48 had IOP ≤18mmHg and 82% had IOP

≤15mmHg without medication [Figure 3]. At 12 months,

the time point for the primary and secondary efficacy

endpoints, 100% of eyes had achieved an IOP reduction

of ≥20% without medication versus preoperative unmedi-

cated IOP; and even though these eyes had eliminated

their medication, 75% of them still achieved an IOP reduc-

tion of ≥20% versus preoperative medicated IOP. In addi-

tion, 100% of eyes had Month 12 unmedicated IOP ≤18
mmHg and 67% had unmedicated IOP ≤15 mmHg. Three

subjects were placed on medication at Months 18, 30, and

32, respectively, but all remaining subjects remained free

of medications.

Safety
All subjects underwent ab interno placement of 2 iStent

inject devices in a standalone procedure, with no

intraoperative adverse events reported. Postoperative

adverse events occurred in 3 eyes during the 4 years

Table 1 Demographic and Preoperative Ocular Characteristics

57 Eyes of 57

Subjects

Gender Male/Female 30/27

Race % Caucasian 100% (n=57)

Age (years) Mean ± SD 65.3 ± 9.0

C:D ratio Mean ± SD 0.7 ± 0.1

Medicated IOP (mmHg) Mean ± SD 19.5 ± 1.5

Preoperative # medications Mean ± SD 1 ± 0

Medication classes % of eyes (n)

Prostaglandin 86% (n=49)

Beta-blocker 7% (n=4)

Carbonic anhydrase

inhibitor

7% (n=4)

Unmedicated IOP (mmHg) Mean ± SD 24.4 ± 1.3

Glaucoma severity (available

in 56 eyes)a
n (%)

Mild 5 (8.9%)

Moderate 15 (26.8%)

Severe 36 (64.3%)

Notes: aSeverity according to the Hodapp Parrish Anderson (HPA) glaucoma

severity scale (Mild: mean deviation (MD) no worse than −6 dB; Moderate: MD

worse than −6 dB but no worse than −12 dB; Severe: MD worse than −12 dB).

Adapted from Lindstrom R, Lewis R, Hornbeak DM, et al. Outcomes Following

Implantation of Two Second-Generation Trabecular Micro-Bypass Stents in Patients

with Open-Angle Glaucoma on One Medication: 18-Month Follow-Up. Adv Ther.
2016;33(11):2082-90.36 This article is distributed under the terms of the Creative

Commons Attribution-NonCommercial 4.0 International License (http://creative

commons.org/licenses/by-nc/4.0/).
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of follow-up, as detailed in Table 2. Two subjects had

progression of preexisting cataract with corresponding

BCVA loss >1 line. Another subject had elevated IOP

and BCVA loss at Month 32 and was prescribed ocular

hypotensive medication; this subject returned with high

IOP 1 week later and underwent trabeculectomy. All

adverse effects were noted as “definitely unrelated” to

study treatment.

Visual acuity was stable over time (Month 48 BCVA of

20/25 or better in 68% of eyes, 20/40 or better in 93% of

eyes, and 20/100 or better in 98% of eyes, similar to pre-

operative values)[Table 2]. The mean C:D ratio (0.7 ± 0.1),

visual field mean deviation (−5.0 ± 6.2) and pattern standard

deviation (3.1 ± 2.6), and central corneal thickness (544.7 ±

30.2) also remained stable over the 48-month follow-up with

no notable change from screening [Table 3].

Discussion
Micro-invasive trabecular bypass stent implantation

aims to improve aqueous outflow through the natural

physiologic pathway and consequently reduce IOP in

eyes with OAG. Evidence has shown it can provide an

alternative treatment modality to anti-glaucoma medica-

tion or laser procedures. In addition, although the IOP

reductions with MIGS procedures are typically more

modest than invasive filtering surgeries, their favorable

safety profile may make them an attractive treatment

option for patients with less advanced disease. This

prospective long-term study demonstrated safe and dur-

able four-year IOP and medication reductions after

implantation of second-generation iStent inject stents in

eyes with OAG. Since stent implantation was completed

as a standalone procedure, it was possible to assess the

impact of the device alone, independent from the IOP-

reducing impact of cataract surgery. The study interven-

tion also included cessation of medication postopera-

tively. Due to these specifications, the observed 46%

reduction in medication-free IOP can be attributed to

the stents alone, without the confounding factors of

cataract surgery or medication. The study’s outcomes

are comparable to prior studies showing durable effec-

tiveness and safety of iStent inject implantation both as

a standalone surgery and with concomitant cataract

surgery.28–37 Importantly, the IOP-reducing effect of

iStent inject was consistent over time in this study,

with 95–100% of eyes achieving a medication-free IOP

reduction of ≥20% versus preoperative unmedicated IOP

at both Month 12 and Month 48. The proportion of eyes

with IOP ≤ 18 mmHg also remained high at both time

points (95–100%). This durable IOP reduction contrasts

Table 2 Postoperative Ocular Adverse Events Through Month

48

Intraoperative Adverse Events

● None

Postoperative Ocular Adverse Events in 3 Eyes

Case 1:
● IOP elevation and BCVA loss >1 line at M32; was prescribed

medication but returned with high IOP 1 week later and under-

went secondary surgical intervention (trabeculectomy).

● IOP 18 mmHg preoperatively, 32 mmHg at M32, 12.3 mmHg at

M36 (post-trabeculectomy), 11.3 mmHg at M48

● BCVA 20/20 preoperatively, 20/40 at M32, 20/40 at M36 (post-

trabeculectomy) and at M48

● AE reported “definitely unrelated” to study treatment. Status

“recovered.”

Case 2:
● BCVA loss >1 line at M36 due to cataract progression.

● BCVA = 20/25 preoperatively, 20/40 at M36 and at M48

● AE reported “definitely unrelated” to study treatment. Status

“ongoing” (no cataract surgery as of M48).

Case 3:
● BCVA loss >1 line at M12 due to cataract progression.

● BCVA = 20/100 preoperatively, 20/222 at M12 and at M48.

● AE reported “definitely unrelated” to study treatment. Status

“ongoing” (no cataract surgery as of M48).

Table 3 Preoperative and Month 48 Best-Corrected Visual Acuity,

Cup-to-Disc Ratio, Visual Field, and Central Corneal Thickness

Screening

(n=57)

Month 48

(n=57)

BCVAa

20/25 or better n (%) 41 (72%) 39 (68%)

20/40 or better n (%) 53 (93%) 53 (93%)

20/100 or better n (%) 57 (100%) 56 (98%)

C:D ratiob Mean (SD) 0.7 (0.1) 0.7 (0.1)

Visual fieldb

Mean deviation (dB) Mean (SD) −4.9 (5.3) −5.0 (6.2)

Pattern standard

deviation (dB)

Mean (SD) 3.3 (2.4) 3.1 (2.6)

Central corneal

thickness (µm)b
Mean (SD) 544.9 (30.3) 544.7 (30.2)

Notes: aMeasured at screening and at every postoperative visit. bMeasured at

screening and at every postoperative visit from 6 months onward.

Abbreviations: BCVA, best-corrected visual acuity; C:D, cup-to-disc.
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with the declining effects of laser trabeculoplasty or

cataract surgery over time.9,38–40

Long-lasting surgical interventions have inherent ben-

efits over medication treatments as well. The utility of

medication is limited by local and systemic side effects,

difficulty with instillation, and costs. Since patient adher-

ence is widely known to be low,7,8,41,42 reduced depen-

dence on adherence is an important characteristic of

trabecular bypass stents, as it may promote long-term

treatment consistency and hence disease

stabilization.7,23–25 Furthermore, even if perfect medica-

tion adherence were achieved, diurnal peaks and troughs

of medication activity could conceivably place additional

stress on an already-compromised optic nerve.43 In this

study, all but 3 eyes were able to remain medication-free

for the 4 years of follow-up, whereas all eyes were on 1

medication preoperatively. These outcomes support exist-

ing literature showing substantial reductions in medica-

tion after iStent and iStent inject implantation.13–37,44–46

The iStent inject device is designed to have three general

advantages over the iStent, as highlighted in a recent com-

parative study by Guedes et al.30 First, the iStent inject

injector is pre-loaded with two stents (rather than one) in

order to bypass two separate areas of the trabecular mesh-

work. Each stent is precisely designed to facilitate the needed

flow of aqueous through the trabecular meshwork, which in

a normal healthy eye averages 2.5 µL/ min. Second, each

iStent inject stent includes four outlet lumens allowing for

multidirectional flow, with the goal to maximize the number

of clock-hours of aqueous egress. Third, iStent inject implan-

tation is designed for greater procedural efficiency, thereby

easing the learning curve for surgeons and conceivably

resulting in more straightforward, uncomplicated

implantation.

The IOP reductions achieved with iStent inject in this

study are supported by clinical and laboratory studies

evaluating aqueous humor outflow after implantation of 2

trabecular micro-bypass stents. Huang et al showed sub-

stantial aqueous angiographic outflow improvement after

iStent inject implantation with concomitant cataract sur-

gery, including the reactivation of formerly dormant out-

flow areas and the possibility of accessing up to 6 clock

hours of collector channels for efficient aqueous humor

outflow.47 Computational fluid dynamics (CFD) corrobo-

rated engineering approximations (Hagen–Poiseuille) that

resistance through the stents is extremely low, even despite

their micro-size design. The CFD models also confirmed

that flow through the iStent and iStent inject lumens is

smooth and laminar. Using CFD, Hunter et al48 deter-

mined that the flow resistance of a single iStent inject

stent is only 0.057 mmHg/µL/minute. For two stents, the

resistance is even less, 0.0285 mmHg/µL/minute. At the

latter resistance, only 0.071 mmHg pressure would be

needed to drive the entire 2.5 µL/minute of aqueous

humor production through a pair of iStent inject stents.48

This pressure is clinically insignificant compared to

a normal intraocular pressure of 15 mmHg.

The use of multiple versus single stents is supported by

both preclinical and clinical data. In two studies using

anterior segment perfusion models, Bahler et al evaluated

single versus multiple trabecular micro-bypass stents

(either iStent or iStent inject). In the first study, IOP

reduced from 19.7 to 13.6 mmHg after one iStent inser-

tion, and reduced further to 10.0 mmHg after the second

iStent insertion (P< 0.05 for both).49 In the second study,

insertion of one iStent inject into the nasal or superior

quadrant of the trabecular meshwork increased outflow

facility from 0.16 ± 0.05 to 0.38 ± 0.23 µL/min/mmHg,

with concurrent IOP reduction from 16.7 ± 5.4 to 8.6 ± 4.4

mmHg. Addition of a second iStent inject further

increased outflow facility to 0.78 ± 0.66 µL/min/mmHg

(n=2).50 Using a whole eye perfusion model, Hunter et al

showed that a single iStent reduced IOP by 6.0 mmHg

from baseline, while a second iStent decreased IOP by an

additional 2.9 mmHg, for a total IOP reduction of 8.9

mmHg from baseline. In the clinical realm, a prospective

randomized trial by Katz et al26 compared one, two, and

three iStents in a standalone procedure, and Belovay et al51

and El Wardani et al52 evaluated two or three iStents with

concomitant cataract surgery. Together, these clinical and

laboratory studies confirm that most IOP reduction comes

from the first stent and that additional stent(s) produce

further IOP reductions. Therefore, iStent and iStent inject

therapy appears to be titratable, allowing physicians to

reach lower target IOPs with the implantation of additional

stents, likely through the accessing of additional regions of

the distal outflow pathway.

Alongside IOP-reducing performance, the safety pro-

file of a given treatment intervention is paramount. In this

study, all subjects were successfully implanted with 2

iStent inject stents, with no intraoperative complications.

Over 4 years of follow-up, adverse events occurred in only

3 eyes, and no events were device-related. Only 1 eye

underwent a secondary glaucoma surgery during follow-

up. Visual acuity, C:D ratio, visual fields, and central

corneal thickness remained stable over the 48 months of
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follow-up. There were no reports of hypotony, stent

obstruction, or any of the complications seen with tradi-

tional filtering surgeries (eg, endophthalmitis, choroidal

detachment or hemorrhage, bleb-related complications).

There also were no cases of peripheral anterior synechiae

(PAS) or inflammation (eg, uveitis, iritis). This benign

safety profile is not surprising given that iStent inject (as

well as iStent) stents are made of biocompatible titanium

and have a well-established track record of non-

inflammatory usage. The stents have been the subject of

over 100 peer-reviewed clinical publications to-date, and

have shown an excellent safety profile, while a single ex

vivo histology study has shown fibrous material in tissue

samples.53 There are limitations and strengths which may

be highlighted in this open-label, single-arm study. The

study’s single-site design prevents consideration of site-

specific effects. However, the involvement of multiple

surgeons provides variability, and the consistent outcomes

across surgeons validate the stent implantation technique

and overall safety profile. Given that all surgeons were

glaucoma specialists, the absence of intraoperative com-

plications may not be observed by non-glaucoma-trained

surgeons. As all eligible subjects needed further glaucoma

treatment (in addition to their 1 preoperative medication),

a sham surgical control group (consisting of merely inject-

ing and removing viscoelastic) was not considered for

ethical reasons. One of the proposed mechanisms for post-

surgical IOP reduction is lavage of the outflow pathway by

irrigation/aspiration itself, which is used during stent

implantation as well as cataract surgery. Due to the lack

of a control group, this potential confounder cannot be

accounted for. However, given that this mechanism has

not been conclusively established, it is still reasonable to

consider patients’ preoperative data as their own control.

The patient population was 100% Caucasian and all eyes

were phakic, precluding stratification by race or lens sta-

tus. Multiple IOP measurements were not taken on con-

secutive days, making regression to the mean a possibility.

However, the validity of the IOP data is strengthened by

the completion of diurnal IOP measurements and 2-obser-

ver masked IOP assessments. The study’s 100% account-

ability through 48 months also adds to the validity of the

data.

Conclusions
This prospective study collected valuable long-term data

in a consistent cohort with excellent accountability

through 48 months. The results suggest that safe and

durable IOP reduction to ≤15 mmHg is possible without

medication after standalone ab interno implantation of

iStent inject in eyes with mild to moderate OAG.

Outcomes were consistent with previous literature on

iStent inject implantation either with or without conco-

mitant cataract surgery. The positive benefit-to-risk pro-

file supports the consideration of iStent inject in

providing a safe, long-term, effective treatment option

for patients with mild to moderate glaucoma.
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