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Abstract 

Purpose: 
To evaluate the long-term real-world efficacy, safety, and functional and structural 
outcomes in patients with ocular hypertension (OHT) or primary open-angle glaucoma 
(POAG) undergoing trabecular micro-bypass surgery with the iStent inject W®. 

Methods: 
This retrospective longitudinal study included 149 eyes of 149 patients with OHT or 
POAG who underwent implantation of the iStent inject W®, combined with 
phacoemulsification, and were followed for up to five years. Outcomes included 
intraocular pressure (IOP), number of hypotensive medications, best-corrected visual 
acuity (BCVA), optical coherence tomography (OCT) structural parameters, and visual 
field indices. Follow-up data were available at 1 year (n=123), 2 years (n=94), 3 years 
(n=61), 4 years (n=35), and 5 years (n=15). 

Results: 
BCVA improved significantly after surgery (p<0.01). A mild but statistically significant 
decline in visual field index (VFI) was observed over time (p=0.03), consistent with 
expected long-term glaucoma progression. OCT structural parameters remained stable 
throughout follow-up. IOP was significantly reduced at all postoperative visits except at 
years 3 and 5, where reductions did not reach statistical significance despite a sustained 
downward trend. Medication burden was significantly reduced at all time points (p<0.01). 
Men exhibited lower postoperative IOP than women (p=0.02), and OHT patients had 
higher IOP levels than those with POAG (p<0.01). 

Conclusions: 
In a real-world clinical setting, the iStent inject W® provided sustained IOP reduction, 
durable medication burden reduction and long-term structural stability over five years. 
These findings support its long-term clinical effectiveness in the management of OHT 
and POAG.  
Keywords: iStent inject W®, MIGS, glaucoma, ocular hypertension, intraocular 
pressure, real-world evidence, long-term outcomes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Introduction 

Primary open-angle glaucoma (POAG) and ocular hypertension (OHT) remain leading 
causes of irreversible visual impairment worldwide. Elevated intraocular pressure (IOP) 
is the principal modifiable risk factor for disease onset and progression, making effective 
long-term pressure control central to glaucoma management [1–4]. Traditional treatment 
strategies, including topical therapy, laser trabeculoplasty, and filtering surgery, are 
effective but limited by adherence challenges, ocular surface toxicity, and surgical 
morbidity. 

Minimally invasive glaucoma surgery (MIGS) has emerged as an important therapeutic 
option, offering meaningful IOP reduction with a favorable safety profile and rapid 
postoperative recovery [5–9]. Among MIGS procedures, trabecular micro-bypass 
techniques targeting Schlemm’s canal aim to enhance physiological aqueous outflow 
while preserving conjunctival integrity [10–14]. 

The second-generation iStent inject W® has demonstrated efficacy in reducing IOP and 
medication burden in both randomized trials and real-world studies [10,12,15–18]. 
However, evidence regarding outcomes beyond four years remains limited [19–21]. The 
present study provides a five-year real-world evaluation of clinical, functional, and 
structural outcomes following implantation of the iStent inject W® in patients with OHT 
and POAG. 

Methods 

To address the limited availability of long-term real-world evidence on the outcomes of 
trabecular micro-bypass surgery, we conducted a retrospective longitudinal study 
evaluating the efficacy, safety, and structural and functional outcomes of the iStent inject 
W® in patients with OHT or POAG.  

This retrospective longitudinal study reviewed clinical data from 149 eyes with OHT or 
POAG who underwent implantation of the iStent inject W® as a standalone surgery 
(10,09%) or combined with phacoemulsification  (89,9%) at a single tertiary center. 
Inclusion criteria comprised a diagnosis of OHT or POAG and availability of at least one 
year postoperative follow-up. Eyes with prior incisional glaucoma surgery were excluded. 
When both eyes of a patient met inclusion criteria, both were included in the analysis, 
consistent with prior real-world MIGS studies 

Outcome measures and endpoints were aligned with previously published MIGS 
investigations [5,6,9,20]. 

Outcomes 

Primary endpoints were postoperative IOP and number of hypotensive medications, as 
defined in prior iStent studies [10,12,15]. 

Secondary endpoints included: 

• best-corrected visual acuity (BCVA) 



• visual field index (VFI), mean deviation (MD) and pattern standard deviation  
(PSD) 

• OCT- derived structural parameters, including retinal nerve fiber layer thickness 
(RNFL)  and cup / disc ratio (C/D) 

all of which are validated markers of glaucomatous damage and progression [3,4,22,23]. 

Statistical Analysis 

Descriptive statistics were used to summarize patients’ demographic characteristics. The 
study included 149 eyes (sample size, n = 149); however, some variables contained 
missing data. The normality of continuous variables was assessed using the Kolmogorov–
Smirnov test for samples larger than 50 subjects. Longitudinal repeated-measures models 
were applied to evaluate changes over time. Statistical significance was defined as a p 
value < 0.05. 

Ethics approval and consent to participate 

The study adhered to the Declaration of Helsinki and was approved by ethics committee 
of the Virgen Macarena University Hospital. Written informed consent was obtained from 
all participants. 

Results 

A total of 149 eyes of 149 patients with OHT or POAG were included in the analysis and 
followed for up to five years after combined or standalone iStent inject W® implantation. 
The following sections describe the baseline characteristics of the study population and 
the longitudinal changes in intraocular pressure, glaucoma medication burden, visual 
acuity, structural OCT measurements, and visual field parameters, together with subgroup 
analyses according to sex and glaucoma diagnosis. The decreasing number of eyes 
available at later time points should be considered when interpreting the five-year 
outcomes. 

BCVA improved significantly following surgery (pre 0,5   ±   0,2 ; post. 0,8 ± 0,2 p < 
0,01), consistent with outcomes reported in combined cataract and iStent procedures 
[16,17]. A mild but statistically significant decline in VFI was observed over follow-up, 
although this finding should be interpreted cautiously given the observational design and 
the variable number of available examinations (pre 84 ± 17 (15, 100); post 82 ±  23 (2, 
100) p = 0,03 ), reflecting the expected long-term functional trajectory of glaucoma under 
treatment [3,23]. Importantly, this functional change occurred in the context of stable 
OCT structural parameters (pre 73 ± 18 ; post 73 ± 16 p = 0,92), suggesting preservation 
of retinal architecture (table 1) . 
  

IOP showed a sustained downward trend throughout follow-up, although statistical 
significance was not reached at years 3 and 5 (fig 1 and table 2). This pattern aligns with 
long-term real-world MIGS literature [10,12,18,20]. Medication burden was significantly 
reduced at all follow-up visits, demonstrating durable reduction in reliance on topical 
therapy (fig 2 ). 



Men (48%) exhibited lower postoperative IOP than women (52%), and OHT patients 
(15%) demonstrated higher baseline and postoperative IOP than those with POAG. These 
findings represent secondary analyses and likely reflect known anatomical and 
physiological variability in aqueous outflow pathways rather than differences in surgical 
efficacy (tables 3 and 4) [24]. 

As expected in long-term real-world studies, attrition increased over time, with reduced 
sample size at later follow-up intervals due to routine discharge, loss to follow-up, or 
transfer of care. 

Discussion 

This five-year real-world study demonstrates sustained efficacy and safety of the iStent 
inject W® in patients with OHT and POAG. Beyond IOP reduction, the stability of OCT 
structural parameters and the modest functional decline observed are consistent with the 
natural history of glaucoma under effective pressure control. 

Long-term preservation of retinal nerve fiber layer and macular parameters suggests that 
trabecular micro-bypass surgery may contribute to structural stabilization, particularly 
when implemented early in the disease course or in patients with ocular hypertension. 
These findings support the growing role of MIGS as part of a stepwise and individualized 
approach to glaucoma management. 

The durable reduction in hypotensive medications observed throughout follow-up carries 
important clinical implications, including improved adherence, reduced ocular surface 
toxicity, and enhanced quality of life. Such benefits are especially relevant in chronic 
diseases like glaucoma, where long-term treatment tolerance remains a major challenge. 

Sex-related differences in postoperative IOP and higher pressure levels in OHT compared 
with glaucomatous eyes likely reflect underlying anatomical and physiological variability 
rather than differences in surgical response. These findings should therefore be 
interpreted cautiously. 

Our findings are consistent with previous long-term studies evaluating trabecular micro-
bypass surgery with the iStent inject W® system. Salimi et al. reported sustained 
reductions in IOP and medication burden over 5 years in a prospective cohort of 125 eyes, 
with a 40% reduction in IOP and a 71% reduction in the number of medications, while 
visual field parameters, retinal nerve fiber layer thickness, and cup-to-disc ratio remained 
stable [25]. Similarly, Neuhann et al. reported favorable 5-year outcomes following 
trabecular micro-bypass implantation combined with phacoemulsification in patients 
with glaucoma or ocular hypertension, with sustained reductions in IOP and medication 
use [26]. More recently, Hengerer et al. reported favorable efficacy and safety outcomes 
over 7 years following iStent inject implantation, further supporting the long-term 
durability of this approach [19]. In addition, Guedes et al. reported 5-year real-world 
outcomes in 271 eyes with mild-to-moderate open-angle glaucoma treated with iStent 
inject W®, either as a standalone procedure or combined with phacoemulsification, 
demonstrating sustained reductions in IOP and topical medication burden [27]. In our 
real-world cohort, iStent inject W® implantation was likewise associated with a sustained 
reduction in IOP and a significant decrease in the number of hypotensive medications, 
while OCT-derived structural parameters remained stable throughout follow-up. The mild 



decline observed in VFI should be interpreted cautiously and does not necessarily indicate 
treatment failure, particularly given the observational design and the decreasing number 
of eyes available at later follow-up visits. Overall, our findings provide additional real-
world evidence supporting the long-term clinical effectiveness of iStent inject W® in 
reducing treatment burden while maintaining structural stability. 

Limitations of oru study include the retrospective design and reduced sample size at 
extended follow-up, a common feature of long-term real-world MIGS studies. 
Nevertheless, the consistency of outcomes over five years enhances the relevance of these 
findings for everyday clinical practice. 

Conclusions 

In a real-world clinical setting, implantation of the iStent inject W® resulted in sustained 
intraocular pressure reduction, durable decrease in medication burden, improved visual 
acuity, and long-term structural stability over five years in patients with ocular 
hypertension and primary open-angle glaucoma. 

These results reinforce the role of trabecular micro-bypass surgery as a safe and effective 
long-term strategy for pressure control while minimizing dependence on topical therapy. 
The favorable safety profile and stability of functional and structural outcomes support 
the use of the iStent inject W® as part of an earlier, individualized interventional approach 
in glaucoma management. 

 

Tables 

Table 1: The following is a descriptive statistical analysis of the patients' preoperative 
and postoperative variables.  

 

 

 

 

 

 

 



Table 2: The results show that IOP was lower in all postoperative assessments compared 
to preoperative values.  

 

 

 

 

Tables 3 and 4: Variables that influence average IOP fixed effects = visit, age, sex, 
diagnosis, severity; random effects = patient id. 

 

      

Tables 3                                               Table 4 

 

 

 

 

 



Table 5: Number of Drugs in each visit 

 

 

Figures 

Figure 1: The results show that IOP was lower in all postoperative assessments compared 
to preoperative values. 

 

 

 

 

 



 

 

Figure 2: The number of medications decreased significantly at all post-surgical visits 
compared to the preoperative assessment. 
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