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Introduction: This study assesses two-year efficacy and safety following implantation of 
a single trabecular micro-bypass stent (iStent®) with concomitant phacoemulsification catar
act surgery in Japanese patients with open-angle glaucoma (OAG).
Materials and Methods: This retrospective, consecutive case series included eyes that under
went iStent implantation with phacoemulsification and were followed for 24 months postoperative. 
Efficacy and safety measures included intraocular pressure (IOP), number of glaucoma medica
tions, adverse events, secondary surgeries, visual fields, and endothelial cell counts.
Results: Of 73 operated eyes, 53 eyes had 24 months of follow-up and are analyzed. Diagnoses 
included primary open-angle glaucoma (POAG, n=25), normal-tension glaucoma (NTG, n=16), 
and pseudoexfoliative glaucoma (PXG, n=12). At 24 months, mean IOP reduced by 18% to 13.6 
±3.0 mmHg versus 16.5±3.4 mmHg preoperatively (p<0.0001), and mean medication number 
reduced by 81% to 0.37±0.74 versus 1.96±0.98 preoperatively (p<0.0001). The percentage of 
medication-free eyes was 77% versus 0% preoperatively, and 81% of eyes had IOP ≤15 mmHg 
versus 42% preoperatively. Results were similarly favorable across glaucoma subtypes (POAG, 
NTG, PXG). Notably, mean IOP in NTG eyes decreased to 12.8±1.4 mmHg from 14.4±3.0 
mmHg preoperatively (p=0.03), and medications decreased by 87% to 0.31±0.70 versus 2.38 
±0.72 preoperatively (p<0.0001). At 24 months, 81% of NTG eyes were medication-free (versus 
0% preoperatively); 2 NTG eyes (13%) were on ≥2 medications (versus 100% preoperatively). 
Throughout the follow-up, visual fields and endothelial cell counts remained stable; 1 eye (1.9%) 
underwent filtration surgery.
Discussion: Favorable safety and significant IOP and mediation reductions were achieved 
through two years following iStent implantation with phacoemulsification in a Japanese 
population. These gains were achieved across all glaucoma subtypes (including POAG, 
NTG, PXG).
Conclusion: This real-world study supports the viability of iStent implantation to treat 
Japanese patients with glaucoma and shows that the benefits extend to those with NTG or 
PXG in addition to POAG.
Keywords: microinvasive glaucoma surgery, MIGS, iStent, trabecular micro-bypass, 
Japanese, normal-tension glaucoma

Introduction
Glaucoma is a leading cause of vision loss worldwide and a considerable clinical 
challenge for physicians and patients alike. Current approaches to treatment are 
aimed at reduction of intraocular pressure (IOP), the sole modifiable risk factor 
associated with the disease.1,2 Open-angle glaucoma (OAG), the most common 

Correspondence: Koji Nitta  
Fukui-Ken Saiseikai Hospital, Funabashi 
7-1, Wadanaka-Cho, Fukui City, Fukui 
918-8503, Japan  
Tel +81 776 23 1111  
Email nitta.koji7001@fukui.saiseikai.or.jp

submit your manuscript | www.dovepress.com Clinical Ophthalmology 2020:14 3381–3391                                                                 3381

http://doi.org/10.2147/OPTH.S274281 

DovePress © 2020 Nitta et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical Ophthalmology                                                                        Dovepress
open access to scientific and medical research

Open Access Full Text Article

C
lin

ic
al

 O
ph

th
al

m
ol

og
y 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0001-5139-8539
mailto:nitta.koji7001@fukui.saiseikai.or.jp
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


form of glaucoma, is typically only minimally sympto
matic until the late stages of the disease, and thus up to 
50% of people are estimated to be unaware of their diag
nosis and are not receiving treatment.3,4 Normal-tension 
glaucoma (NTG), a variant of OAG, is characterized by 
glaucomatous damage despite IOP values being in the 
normal range. Since elevated IOP historically was consid
ered integral to diagnosing glaucoma, normotensive NTG 
eyes are frequently underdiagnosed or undertreated. 
Despite their normal IOP values, NTG eyes remain reliant 
on IOP reduction as a cornerstone of their treatment, as 
established in the landmark Collaborative Normal-Tension 
Glaucoma Study (CNTGS).5

IOP reduction may be achieved by medical or surgical 
means. Treatments range from conservative, topical med
ications to more aggressive filtration surgeries. Between 
these two ends of the spectrum, micro-invasive glaucoma 
surgery (MIGS) has filled a critical treatment gap.6 This 
growing class of procedures has altered the treatment 
paradigm, introducing a micro-invasive surgical interven
tion earlier in the disease process, particularly in those 
with concomitant cataract who already are undergoing 
surgery.

The iStent® (Glaukos Corp.), the first US Food and 
Drug Administration (FDA)-approved MIGS implant, and 
the more recently introduced iStent inject (containing two 
stents, each with updated design), are trabecular micro- 
bypass stents designed to augment physiologic aqueous 
outflow in order to lower IOP. They have been studied 
extensively and are established as a safe and effective 
option in various types of OAG with and without conco
mitant cataract surgery.7–40 However, relatively few stu
dies have been completed in Japanese patients11,23 or in 
NTG.24,25

Japanese populations have a significantly higher pre
valence of NTG than most other populations, accounting 
for >90% of OAG cases in Japan.41 NTG presents 
a challenge for glaucoma treatment, particularly with 
respect to MIGS devices, because it can be difficult to 
lower IOP below episcleral venous pressure (EVP) with 
current MIGS procedures involving the physiologic trabe
cular outflow pathway.42 Even if IOP reductions are mod
est, however, every 1 mmHg drop in IOP has been shown 
to be meaningful for reducing glaucomatous progression,1 

and IOP reduction remains the mainstay of treatment for 
NTG.5 iStent’s mechanism of action is to reduce aqueous 
outflow resistance at the level of the trabecular meshwork, 
so the device can be expected to reduce IOP and serve as 

a viable treatment option for NTG just as it has in other 
glaucoma subtypes. To date, there are relatively limited 
data available regarding the role of the trabecular micro- 
bypass stent in either NTG or Japanese populations. The 
present real-world case series sought to address this gap in 
clinical knowledge by analyzing the outcomes of iStent 
trabecular micro-bypass implantation with cataract surgery 
in a Japanese population, including subgroup analyses of 
eyes with POAG, NTG, and PXG.

Methods
Study Design
This retrospective consecutive case series included 
patients with a preoperative diagnosis of OAG (including 
POAG, NTG, or PXG), implantation with a single trabe
cular micro-bypass stent with concomitant cataract sur
gery, and 24 months of follow-up data. All procedures 
were performed by a single surgeon (K. Nitta) at Fukui- 
ken Saiseikai Hospital in Fukui, Japan. Ethics Committee 
approval was obtained from the Institutional Review 
Board (IRB) of the Fukui-ken Saiseikai Hospital (Fukui, 
Japan). All procedures performed were in accordance with 
the 1964 Declaration of Helsinki and its later amendments 
or comparable ethical standards. Informed consent was 
obtained from all participants.

Surgical Technique and Postoperative 
Management
The standard surgical technique was utilized,7 which may 
be summarized as follows. Following phacoemulsifica
tion cataract surgery, the surgeon advances the iStent 
inserter through the existing phacoemulsification incision 
to the nasal angle, then implants the stent through the 
trabecular meshwork into Schlemm’s canal. The stent 
itself is a single-piece, titanium, heparin-coated, 
L-shaped device measuring 1.0 mm in length, 0.33 mm 
in height, and possessing a snorkel bore diameter of 120 
µm. By creating a patent pathway from the anterior 
chamber (where the snorkel resides) into Schlemm’s 
canal (where the outlet resides), the stent is designed to 
enhance aqueous outflow and thereby reduce IOP. 
Following surgery, patients received both topical anti- 
inflammatory medication (Bromfenac Sodium Hydrate 
Ophthalmic Solution 0.1%, two times daily) and topical 
antibiotic (Levofloxacin Ophthalmic Solution 1.5%, four 
times daily) for 4 weeks.
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Outcome Measures and Safety Evaluation
The main efficacy outcomes in the study were IOP (via 
Goldmann applanation tonometry 100% of the time) and 
number of ocular hypotensive medications. Preoperative 
data were collected from the visit immediately prior to the 
procedure to establish a baseline; patients were still on 
their medications at the time of the preoperative visit (ie, 
no washout). Postoperative data were collected from 
patients monthly from months 1 to 6, and every three 
months thereafter. All patients were instructed to stop 
their glaucoma medications immediately (within 24 
hours) before surgery. After surgery, medication was rein
troduced if the IOP exceeded the preoperative medicated 
IOP at two consecutive visits. A safety profile was char
acterized by noting operative complications, adverse 
events, secondary glaucoma surgeries, visual fields, and 
endothelial cell counts.

Statistical Analyses
Descriptive statistics (mean and standard deviation) were 
used to summarize IOP and number of medications from 
the preoperative visit through 6 months postoperatively. 
Proportional analyses were completed for percent of eyes 
with IOP ≤ 18 mmHg or IOP ≤ 15 mmHg; and proportion 
of eyes on 0 or ≥2 medications. A paired t-test was used to 
compare preoperative versus month 24 mean IOP and 
medications. Results are reported for the entire cohort as 
well as stratified by glaucoma subtype (POAG, NTG, 
PXG). A p-value of <0.05 was considered statistically 
significant.

Results
Subject Demographics
Of 73 operated eyes, 53 eyes had reached 24 months of 
follow-up and are analyzed. Diagnoses included 25 eyes 
with POAG, 16 eyes with NTG, and 12 eyes with PXG; 
mean age was 73 years and average baseline visual field 
mean deviation (MD) was −8.1 ± 4.6. No eyes had 
a history of prior glaucoma surgery or laser procedures, 
in accordance with Japanese guidelines for iStent usage. 
Complete demographic and baseline parameters are shown 
in Table 1.

IOP and Medications
Figure 1 displays the mean IOP for the overall cohort from 
the preoperative visit through 24 months postoperative, 
and Figure 2 shows proportional analyses for IOP at the 

preoperative and 12- and 24-month visits. At baseline, the 
mean IOP was 16.5 ± 3.4 mmHg, with 75% of eyes having 
IOP ≤18 mmHg and 42% of eyes having IOP ≤ 15 mmHg. 
At 24 months after surgery, the mean IOP had reduced by 
18% to 13.6 ± 3.0 mmHg (p<0.0001), 87% of eyes had 
IOP ≤18 mmHg, and 81% of eyes had IOP ≤15 mmHg.

Figure 3 shows the mean number of medications for 
the overall cohort from the preoperative visit through 24 
months postoperative, and Figure 4 shows proportional 
analyses of medication burden at the preoperative and 
12- and 24-month visits. There was a significant reduction 
in medication burden after surgery: preoperatively, eyes 
were on a mean of 1.96 ± 0.98 medications, no eyes were 
medication-free, and 62% of eyes were on ≥2 medications; 
at 24 months postoperative, there was an 81% medication 
reduction to 0.37 ± 0.74 medications (p<0.0001), 77% of 
eyes were medication-free, and 12% of eyes were on ≥2 
medications (Figure 4).

Results also were analyzed by glaucoma subtype 
(Figures 5–7) and revealed similarly favorable outcomes 
in eyes with POAG, NTG, and PXG. In eyes with POAG 
(n=25), the mean IOP was reduced by 20% to 14.9 ± 3.3 
mmHg versus 18.6 ± 2.9 mmHg at baseline (p<0.001), and 
medication use decreased by 82% to 0.33 ± 0.76 medica
tions versus 1.88 ± 1.13 preoperatively (p<0.001). In NTG 
eyes (n=16), in which the primary goal of surgery was the 
reduce medication burden (and secondarily to maintain or 
reduce IOP), mean number of medications decreased by 
87% to 0.31 ± 0.70 medications versus 2.38 ± 0.72 pre
operatively (p<0.0001). At 24 months, 81% of NTG eyes 
were medication-free versus 0% preoperatively, and 2 
NTG eyes (13%) were on ≥2 medications versus 100% 
preoperatively. Meanwhile, the mean IOP in NTG eyes 

Table 1 Demographic and Preoperative Ocular Parameters

Parameter (n=53 eyes)

Age (years) Mean ± SD 73.4 ± 9.1
Eye right/left 42/31

Glaucoma subtype 

% (n)

POAG 

NTG 
PXG

47% (25/53) 

30% (16/53) 
23% (12/53)

IOP (mmHg) Mean ± SD 16.5 ± 3.4

Number of medications Mean ± SD 1.96 ± 0.98
Medication burden 

% (n)

0 meds 

≥2 meds

0% (0/53) 

62% (33/53)
Visual field MD (dB) Mean ± SD −8.1 ± 4.6

Abbreviations: IOP, intraocular pressure; SD, standard deviation; POAG, primary 
open-angle glaucoma; NTG, normal-tension glaucoma; PXG, pseudoexfoliative 
glaucoma; MD, mean deviation; med, medication.

Clinical Ophthalmology 2020:14                                                                                             submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
3383

Dovepress                                                                                                                                                            Nitta et al

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


was reduced by 11% to 12.8 ± 1.4 mmHg at 24 months 
versus 14.4 ± 3.0 mmHg preoperatively (p=0.03). In eyes 
with PXG (n=12), baseline IOP was 15.0 ± 2.0 mmHg and 
decreased by 19% to 12.1 ± 3.2 mmHg (p=0.003) at 24 
months postoperative. Medication use was reduced by 
68% to 0.50 ± 0.80 versus 1.58 ± 0.79 at baseline 
(p=0.005).

Safety Profile
All eyes were implanted with one iStent following cataract 
surgery. One intraoperative adverse event was noted 

(slightly diagonal stent insertion); however, the lumen 
remained patent, there was no iris or endothelial touch 
nor cyclodialysis, and no intervention nor sequelae 
occurred. Subsequent postoperative IOP through 24 
months in this eye ranged from 14 to 16 mmHg on 0 
medications (versus baseline IOP of 23 mmHg on 1 med
ication). Postoperatively, adverse events included 4 cases 
of microhyphema or mild hyphema, which resulted in no 
intervention; 2 cases of stent occlusion from the iris, which 
appeared at 2 and 5 months postoperatively and were 
managed with careful observation and stent repositioning, 

Figure 1 Mean intraocular pressure through 24 months postoperative* all glaucoma subtypes. 
Abbreviations: IOP, intraocular pressure; Vertical bars represent standard deviation. *1 eye had filtration surgery at 3 weeks postoperative; subsequent IOP values are 
excluded from analysis above.

Figure 2 Proportional analysis of IOP preoperatively and at 12 and 24 months postoperative* all glaucoma subtypes. 
Abbreviations: IOP, intraocular pressure; *1 eye had filtration surgery at 3 weeks postoperative; subsequent IOP values are excluded from analysis above.
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respectively, with no noted sequelae; and 6 cases of IOP 
elevation within 1 month postoperative which were man
aged with careful observation (1 case), topical medication 
and/or hyperosmotic drip (4 cases), or filtration surgery (1 
case). This last-mentioned eye had POAG and experienced 
IOP elevation within the first postoperative week, prompt
ing filtration surgery; the eye underwent a second filtration 
surgery at 22 months postoperative (IOP was 24 mmHg on 
maximal medications); final IOP in this eye was 11 
mmHg. No stent-related issues were noted at any point. 
In the entire cohort, there were no reports of hypotony, 

intraocular inflammation, or choroidal hemorrhage or effu
sion during follow-up. Notably, this series included the 
surgeon’s first experience with the device and a learning 
curve may have contributed to the mild complications 
observed early in the surgeon’s experience.

Table 2 shows visual field and endothelial cell data at 
baseline, 12 months, and 24 months. The average VF MD 
was stable from preoperative (−8.1 dB) to 24 months 
postoperative (−7.9) (p=0.63, not significant). The mean 
postoperative endothelial cell count remained within the 
expectations for cataract surgery alone, with a 3.6% 

Figure 3 Mean number of medications through 24 months postoperative* all glaucoma subtypes. 
Abbreviations: Meds, medications; Vertical bars represent standard deviation. *1 eye had filtration surgery at 3 weeks postoperative; subsequent medication values are 
excluded from analysis above.
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Figure 4 Proportional analysis of medications preoperatively and at 12 and 24 months postoperative* all glaucoma subtypes. 
Abbreviations: Meds, medications; *1 eye had filtration surgery at 3 weeks postoperative; subsequent medication values are excluded from analysis above.

Clinical Ophthalmology 2020:14                                                                                             submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
3385

Dovepress                                                                                                                                                            Nitta et al

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


decrease at 24 months postoperative versus baseline (2459 
vs 2552 cells/mm2).

Discussion
To date, the safety and performance of iStent trabecular 
micro-bypass have been established by a breadth of studies 
evaluating the device, including in standalone implantation 
or in combination with cataract surgery or other MIGS 

procedures, in both single- and multiple-stent usage, in 
populations with various levels of disease severity, and in 
various subtypes of glaucoma and ocular hypertension.7–23 

The stent has been widely adopted and studied by surgeons 
around the world.43 However, iStent outcomes have not 
been as closely examined in Japanese populations. One 
existing publication in a Japanese population is a 10- 
patient case series by Shiba et al, which evaluated the 

Figure 5 Mean intraocular pressure at 12 and 24 months vs preoperative*, by glaucoma subtype. 
Abbreviations: IOP, intraocular pressure; POAG, primary open-angle glaucoma; NTG, normal-tension glaucoma; PXG, pseudoexfoliative glaucoma; *1 POAG eye had 
filtration surgery at 3 weeks postoperative; subsequent IOP values are excluded from analysis above.

Figure 6 Mean number of medications at 12 and 24 months vs preoperative*, by glaucoma subtype. 
Abbreviations: Meds, medications; POAG, primary open-angle glaucoma; NTG, normal-tension glaucoma; PXG, pseudoexfoliative glaucoma. *1 POAG eye had filtration 
surgery at 3 weeks postoperative; subsequent medication values are excluded from analysis above.
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standalone implantation of 2 iStents in Japanese patients 
with uncontrolled POAG.23 The study showed promising 
outcomes (including IOP reduction from 22.0 to 16.9 
mmHg at 6 months postoperative); however, the series 
did not include eyes with NTG or PXG, the modest sample 
size limits readers’ ability to use the findings to guide 
treatment decisions, and it evaluated off-label usage of 
the device (ie, standalone implantation of 2 stents), 
which is not directly relevant to practicing clinicians.23 

In addition to the limited data in Japanese populations, 
there is relatively sparse information on the role of MIGS 
procedures in NTG, which accounts for over 90% of OAG 
cases in Japanese individuals.

The present study addresses these gaps in clinical data by 
evaluating iStent trabecular micro-bypass stent implantation in 
combination with cataract surgery in a Japanese population, 
including in eyes with NTG. Taking into consideration the 
difficulty of treating NTG and the widely known risks of 
more aggressive filtering procedures,44,45 this report offers 
much-needed information on a minimally invasive surgical 
approach for treatment of Japanese patients and NTG patients.

Since this study population was composed entirely of 
eyes with medically controlled IOP, including in a subset 
of NTG patients, the baseline IOP was lower than that of 
many other published studies. Despite the well-known 
challenge of reducing such already-low IOPs, significant 
IOP reductions were achieved in this study, coupled with 
significant decreases in medication usage. In the overall 
cohort and the individual subgroups (POAG, NTG, PXG), 
mean IOP decreased by 11% to 20% (1.6 to 3.7 mmHg) 
versus baseline, a particularly meaningful finding consid
ering that each 1 mmHg reduction in IOP confers a 10% 
reduced risk of glaucoma progression.1 Meanwhile, mean 
medication burden decreased by 68–87% versus baseline. 
In addition, the proportion of eyes with IOP ≤15 mmHg 
nearly doubled versus preoperative (81% at 24 months 
versus 42% preoperatively).

Figure 7 Proportional analysis of medication-free eyes preoperatively and at 12 and 24 months postoperative*, by glaucoma subtype. 
Abbreviations: POAG, primary open-angle glaucoma; NTG, normal-tension glaucoma; PXG, pseudoexfoliative glaucoma. *1 POAG eye had filtration surgery at 3 weeks 
postoperative; subsequent medication values are excluded from analysis above.

Table 2 Visual Field Mean Deviation and Endothelial Cell Density 
Through 24 Months Postoperative

Baseline 12 
Months

24 
Months

VF MD

n with measurement 53 53 52†

Mean VF MD (dB) −8.1 −6.7 −7.9

SD VF MD (dB) 4.6 4.6 5.1

p-value vs baseline 0.63

ECD

n with measurement 53 53 53

Mean ECD (cells/mm2) 2551.85 2472.94 2459.08

SD ECD (cells/mm2) 234.74 284.86 408.05
% ECD reduction vs 

baseline

3.64%

Note: †1 patient was unable to complete VF at 24 months due to dementia. 
Abbreviations: VF MD, visual field mean deviation; ECD, endothelial cell density; 
SD, standard deviation.
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Consistent with prior studies evaluating IOP-lowering 
treatments,10,15–17,46,47 eyes with higher baseline IOP 
achieved a more robust postoperative IOP reduction than 
eyes with lower baseline IOP. Also consistent with prior 
MIGS studies,16,17,48 our data suggested a slight diminu
tion of IOP- and medication-reducing effects after the 
first year postoperative. This is not unexpected, as stent 
implantation was accompanied by phacoemulsification, 
which is known to have mild ocular hypotensive effects 
(generally under 2 mmHg) in medically controlled glau
comatous eyes, and that these effects typically begin to 
diminish after the first year postoperative.46,47,49–53 

Acknowledging this as a possibility, it is important and 
compelling that the two-year reductions are still significant 
in our cohort, including in all eyes and in the NTG sub
group, even after any possible post-phacoemulsification 
effects had begun to wane, and even in the setting of 
relatively low preoperative IOP. The sustained additional 
IOP reduction of stenting supports the premise that stent- 
associated IOP reduction can improve perfusion pressure, 
a pathophysiologic mechanism thought to be especially 
important in NTG patients.

The significant reduction in medication use in this 
study is particularly noteworthy, with dramatically 
increased percentage of eyes off medications after stent
ing. As standard clinical practice, the physician instructed 
all patients to stop their glaucoma medication immedi
ately (within 24 hours) before surgery. Prior to this dis
continuation, no eyes were medication-free. In contrast, 
77% of eyes had eliminated medications by 24 months. In 
NTG eyes, in which medication reduction often is empha
sized given their normal baseline IOP, medication burden 
was reduced by 2.37 medications (87%) and drops were 
eliminated entirely in 81% of eyes. This medication 
reduction is greater than what was previously reported 
for NTG eyes after cataract surgery alone (0.82- 
medication reduction).54 Given the recognized side 
effects, ocular surface toxicity, costs, and diminished 
quality of life associated with long-term use of topical 
medications, the decrease in medications is meaningful 
for patients as well as clinicians.55–60

The safety profile in this study was favorable. There 
were no intraoperative complications and no cases of 
severe postoperative adverse events. Adverse events were 
managed and incurred no sequelae. Visual fields were 
stable over time, and endothelial cell counts remained 
within the range expected after cataract surgery alone. In 
addition, only one eye (1.9% of the cohort) had 

a secondary glaucoma surgery for continued IOP elevation 
in the 2-year postoperative period. Together with the pre
viously discussed efficacy outcomes of reduced IOP and 
medications, the favorable safety profile presents 
a positive benefit-to-risk ratio that may be appropriate 
even for patients earlier in the disease process than those 
in the present study – for example, in patients with lower 
levels of VF compromise (vs the VF MD of −8.1 in our 
cohort) or those with clear lens needing standalone 
surgery.

Although the inclusion of a control group was outside 
the scope of this retrospective case series, the study results 
can be evaluated alongside prior data on post- 
phacoemulsification outcomes in glaucomatous eyes. 
Phacoemulsification is known to mildly reduce IOP, with 
postoperative reductions being proportional to preopera
tive IOP, and with effects usually beginning to fade after 
the first year postoperative.46,47,49–53 In a study by Poley 
et al, for example, glaucomatous eyes with preoperative 
IOP of 15–17 mmHg experienced a 1.1-mmHg post- 
phacoemulsification IOP reduction, while eyes in the 
5–14 mmHg group actually increased by 1.7 mmHg.46 

These values can be compared with the 2.9-mmHg reduc
tion observed in our overall cohort with preoperative IOP 
of 16.5 mmHg, and the 1.6-mmHg decrease in our NTG 
subgroup with preoperative IOP of 14.4 mmHg. In a more 
recent study by Baek et al,53 subgroup analysis of NTG 
eyes showed a 0.78 mmHg IOP reduction, which also was 
less than our NTG subgroup. In addition, neither study 
takes into consideration the value of the concomitant 2.37- 
medication decrease experienced by our NTG patients 
(versus the aforementioned 0.82-medication reduction 
reported for NTG eyes after cataract surgery alone),54 or 
the 1.59-medication decrease experienced by our overall 
cohort. Finally, the IOP and medication reductions in our 
overall cohort as well as all subgroups remained signifi
cant through 2 years, even after phacoemulsification- 
associated IOP effects would be expected to wane.

This study had limitations including no control group 
(as discussed above), modest sample size, single site, and 
no preoperative medication washout phase. The study 
followed standard Japanese guidelines for iStent usage, 
but did not employ additional exclusion or inclusion cri
teria such as those seen in some clinical trials, as it was 
drawn from a typical clinician’s patient population. The 
retrospective study design allows for the possibility of 
missing follow-up data at the specific time points desig
nated for the study. Although 2-year data are robust and 
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valuable, ongoing follow-up and prospective inclusion of 
a phacoemulsification-only control group are promising 
possibilities for future evaluations of further longitudinal 
performance and safety.

Despite these acknowledged limitations, the results of 
this study are compelling, particularly because of the limited 
existing data on the device in both Japanese glaucoma 
patients as well as those with NTG. In addition, the data 
are representative of a real-world patient population, thereby 
enhancing generalizability to other practicing surgeons.

Conclusion
To our knowledge, this is the first published report exclu
sively evaluating the trabecular micro-bypass stent with 
cataract surgery in a Japanese population with medically 
controlled IOP. In addition, the report includes subgroup 
analyses for eyes with NTG and PXG, populations that 
have been less extensively studied with respect to MIGS 
procedures. These subgroups had similarly favorable out
comes as the overall cohort. The findings corroborate prior 
research on the use of iStent in predominantly POAG 
populations, and augment currently available data on 
NTG and PXG patients. Findings suggest that this micro- 
invasive treatment modality may provide an appealing 
treatment alternative for patients hoping to reduce their 
IOP and topical medication regimen while also avoiding 
the risks associated with filtering procedures.
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