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tejido de la malla trabecular. En la superficie externa presenta tres resaltes que impiden 

el movimiento del implante una vez insertado. El peso del implante es de 

aproximadamente 0,1 mg.  

 

 
Figura 19. iStent Glaukos® GTS-100 (Cortesía de Glaukos®  Corporation) 

 

El implante trabecular Glaukos® GTS-100 se presenta precargado en un dispositivo de 

inserción desechable, de 26 gauge, que permite también el recargado si se produce una 

liberación prematura del implante. Existen dos tipos de implantes, para el ojo derecho e 

izquierdo. La diferencia estriba en la orientación del bisel, diseñado para facilitar la 

penetración del implante en la malla trabecular.  

 

 
Figura 20. Aplicador de Glaukos® GTS-100 (cortesía Glaukos® Corporation) 
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7. MICRO-VÁLVULA DE DERIVACIÓN TRABECULAR 

GLAUKOS GTS-400 

 
7.1. MATERIALES 

 El micro-bypass trabecular Glaukos® GTS-400 esta fabricado en titanio y 

recubierto por una capa de heparina (Duraflo® powder). 

 

7.2. FORMA. DIMENSIONES. 

 El implante trabecular Glaukos® GTS-400 tiene forma de “chincheta” y unas 

dimensiones aproximadas de 0,4 mm de longitud y 0,3 mm de anchura, con un diámetro 

interno del lumen de 80µm. El engrosamiento en su “cabeza” está diseñado para 

mantener dilatado el canal de Schlemm e impedir su colapso (Figura 21). 

 

 
Figura 21. iStent Glaukos® GTS-400 (Cortesía de Glaukos®  Corporation). 

 

 El aplicador es muy similar al empleado por el Glaukos® GTS-100 (Figura 22). 

 

 
Figura 22. Aplicador de Glaukos® GTS-400 (cortesía Glaukos® Corporation). 

 

8. TÉCNICA QUIRURGICA 
 La técnica quirúrgica empleada fue la misma en el estudio I y II, exceptuando la 

inserción de uno o dos implantes de derivación trabecular Glaukos® GTS-100 según el 
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iSTENT GLAUKOS® GTS-100
Complicaciones

primary and secondary outcomes (i.e., IOP ! 21 mmHg and IOP
reduction "20% without anti-glaucoma medications) was higher in
the treatment group than in the control group at every visit. At 12
months, 70% of treatment subjects (72/103) versus 50% of control
subjects (55/110) had this outcome.

Analyses of medication use over time show that ocular
hypotensive medications were initiated later in the postopera-
tive period and used in a lower proportion of patients in the
treatment group at every postoperative interval compared with
patients in the control group. The Kaplan–Meier analysis shows
the significant delay in medication introduction in the treatment
group versus the control group (P ! 0.001; log-rank; Fig 5,
available at http://aaojournal.org). Less than 25% of patients in
the treatment group were receiving medications at all visits, and
only 15% were receiving medications at month 12. In contrast,
the percent of patients in the control group receiving medica-
tions increased from 12% at 1 day to 37% at 7 days postoper-
atively. At month 12, 35% of control patients were taking
medications (P " 0.001, Fig 6, available at http://aaojournal.
org). Although medication use was lower in the treatment group,
the type of medications used was proportionally similar in both
groups. At month 12, 10% of patients in the treatment group versus
21% of patients in the control group used a prostaglandin analog;
6% versus 12% used a #-adrenoceptor antagonist, 4% versus 7%
used a carbonic anhydrase inhibitor, and 2% versus 4% used an
$-adrenoceptor agonist, respectively (Table 2, available at http://
aaojournal.org). These data show a consistent approach in the type
of medication added back postoperatively in the treatment and
control groups.

Although mean reduction in IOP appeared similar in both
groups, a substantially higher level of medication was used in the
control group to maintain this similar IOP level. The mean reduc-
tion in IOP at 12 months compared with the preoperative unmedi-
cated baseline IOP was 8.4#3.6 mmHg in the treatment group
versus 8.5#4.3 mmHg in the control group, representing a $30%
reduction in IOP in both groups. Mean reduction in IOP at 12
months versus preoperative, medicated screening IOP was
1.5#3.0 mmHg in the treatment group versus 1.0#3.3 mmHg in
the control group. The mean number of ocular hypotensive med-
ications at 12 months was lower than in the control group (0.2#0.6
vs. 0.4#0.7; P " 0.016). Furthermore, the mean decrease in
medications from screening was greater in the treatment group
versus the control group (1.4#0.8 vs. 1.0#0.8; P " 0.005).

Safety
Ophthalmic findings in the immediate postoperative period in-
cluded transient events expected after cataract surgery, such as
corneal edema, trace folds/striae, inflammation, epithelial defect,
discomfort, and 1 case of transient hypotony at 5 to 7 hours that
resolved without intervention by the 1-day postoperative period.
The most frequent adverse events were similar in both groups
(Table 3). Stent obstruction was reported in 4% of treatment
subjects; all cases occurred within the first postoperative month
and resolved within several weeks after subsequent surgery (n "
3) or without surgery (n " 1). Iritis was reported in 1% of patients
in the treatment group versus 5% of patients in the control group.
Only 1 adverse event in each group was deemed by investigators
to be severe. One subject in the treatment group experienced
BCVA loss to “count fingers” after retinal ischemia (and stroke)
from carotid artery stenosis unrelated to ophthalmic surgery, and 1
patient in the control group experienced BCVA loss after vitrec-
tomy for macular traction, macular hole, and macular edema.
Paracentesis for elevated IOP was similar in both groups (Table 4),
with the majority of eyes undergoing this procedure 1 day post-
operatively for increased IOP "10 mmHg from baseline. Stent-
related secondary surgical interventions were reported in 5 sub-
jects (3 with stent repositioning, 1 with stent removal and
replacement, 1 with laser iridoplasty) to resolve stent obstruction
or malposition observed by investigators in the early postoperative
period. In the control group, 2 subjects underwent laser trabecu-
loplasty; 1 subject underwent deep sclerectomy followed by revi-
sion and laser sclerostomy 5 weeks later; 1 subject underwent

Table 3. Frequently Reported Postoperative Ocular
Complications ("2%) through Month 12

Complication

iStent with
Cataract Surgery

N ! 111

Cataract Surgery
Only

N ! 122

Anticipated early postoperative
event

14 (13%) 15 (12%)

Stent obstruction by iris, vitreous,
fibrous overgrowth, fibrin,
blood, and so forth

4 (4%) 0 (0%)

Posterior capsular opacification 3 (3%) 8 (7%)
Stent malposition 3 (3%) 0 (0%)
Subconjunctival hemorrhage 2 (2%) 2 (2%)
Elevated IOP, other 2 (2%) 1 (1%)
Epiretinal membrane 2 (2%) 1 (1%)
Iris atrophy 2 (2%) 0 (0%)
Blurry vision or visual disturbance 1 (1%) 6 (5%)
Iritis 1 (1%) 6 (5%)
Dry eye 1 (1%) 2 (2%)
Elevated IOP requiring treatment

with oral or intravenous
medications or with surgical
intervention

1 (1%) 2 (2%)

Macular edema 1 (1%) 2 (2%)
Foreign body sensation 0 (0%) 3 (2%)
Allergic conjunctivitis 0 (0%) 2 (2%)
Mild pain 0 (0%) 2 (2%)
Rebound inflammation from

tapering steroids
0 (0%) 2 (2%)

IOP " intraocular pressure.
“Anticipated, early postoperative events” included transient events such as
corneal edema, trace folds, trace striae, transient hypotony at 5–7 hrs,
inflammation, epithelial defect, and discomfort as expected after cataract
surgery.

Figure 4. Proportion of patients with IOP reduction "20% without
ocular hypotensive medications (ITT). N " 108, 103, 101, 103, and 117,
and 114, 112, 109, 110 and 123 for the stent % cataract and cataract
surgery only groups at 1, 3, 6, and 12 months and last-observation-carried
forward analyses, respectively. IOP " intraocular pressure; ITT " intent-
to-treat; LOCF " last observation carried forward.
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Tabla 14. Valores de PIO a lo largo del seguimiento.

1.3 RESULTADOS TENSIONALES

La PIO media en la visita basal era de 19,42±1,89 mmHg (PIO con, al menos, un colirio antiglau-
comatoso). Al fi nal del seguimiento, la PIO media era de 16,26±4,23 mmHg. Ello supone un des-
censo estadísticamente signifi cativo del 16,33% (P=0.002). La reducción media de la PIO al fi nal 
del seguimiento fue de 3,16±3,9 mmHg. 

La tabla 14 muestra los resultados tensionales durante el seguimiento y la Figura 24 representa 
tales resultados.

ricas. En ninguno de estos casos se consideró necesaria una nueva intervención para recolocar o 
recambiar el iStent, debido al correcto control tensional de los pacientes.
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Figura 24. Valores medios de PIO durante el seguimiento.
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En la Tabla 18 se expone la media de las diferencias entre cada visita y la basal, que fue signifi cativa 
en todas las visitas, excepto en la de los cinco años.

La Figura 27 muestra la frecuencia de empleo de medicamentos hipotensores en cada una de las 
visitas de seguimiento, expresada en la Tabla 19.
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Figura 26. Media de colirios empleados durante el seguimiento.

Tabla 18. Descenso medio del número de colirios respecto al basal.
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Purpose. To evaluate the long-term efficacy and safety of the iStent inject device (Glaukos Corporation, LagunaHills, CA) combined
with phacoemulsification in patients with coexistent cataract and open-angle glaucoma or ocular hypertension (OHT).Methods. A
prospective, uncontrolled, nonrandomized, interventional case series study was conducted in patients with both mild or moderate
open-angle glaucoma or OHT and cataract. Patients underwent cataract surgery along with the implant of two iStent inject devices.
Outcome measures were intraocular pressure (IOP), topical hypotensive medications required, and best-corrected visual acuity
(BCVA). Results. 20 patients were enrolled. Mean follow-up was 47.4 ± 18.46months. Mean baseline IOP was 19.95 ± 3.71mmHg
withmedication and 26±3.11mmHg after washout.Mean end-follow-up IOPwas 16.25±1.99mmHg, representing an IOPdecrease
of 36.92%, 9.74 ± 3.14mmHg (! < 0.001), from baseline washout IOP.The mean number of medications was significantly reduced
from 1.3 ± 0.66 to 0.75 ± 0.79 (! = 0.017). 45% of patients were medication-free by the end of follow-up. Mean logMAR BCVA
improved significantly from 0.42 ± 0.16 to 0.18 ± 0.16 (! < 0.001). No complications of surgery were observed. Conclusion. The
iStent inject device combined with cataract surgery served to significantly reduce both IOP and medication use in the long term in
patients with coexistent open-angle glaucoma or ocular hypertension (OHT) and cataract.

1. Introduction

Glaucoma is the leading cause of irreversible blindnessworld-
wide and is estimated to currently affect more than 60 mil-
lion people [1]. Elevated intraocular pressure (IOP) is the
main risk factor for the onset and advance of glaucoma. In
effect, reducing IOP is the accepted consensus strategy to
delay or even avoid the development of glaucoma and to

manage its progression [2].Thus, the ideal treatment for glau-
coma should offer continuous IOP management along with a
favourable safety profile.

Filtration surgery is usually performed in moderate or
advanced cases but is linked to complications [3] includ-
ing visual loss, bleb leak, inflammation, hypotony, and
endophthalmitis [4]. Microinvasive glaucoma surgery tries
to preserve conjunctival tissue of scarring through an ab
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Table 3: Success rates recorded during follow-up (w/o: without).

Follow-up time IOP reduction ≥ 20% Complete success Qualified success
w/o meds with or w/o meds

1month 63% 84% 55% 10%
3months 84% 100% 65% 15%
6months 73% 94% 50% 15%
1 year 73% 100% 50% 20%
2 years 25% 62% 35% 41%
3 years 33% 86% 31% 46%
4 years 30% 80% 28% 36%
5 years 20% 100% 28% 64%
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Figure 3: Use of glaucoma medications at each follow-up visit.

At five years, three patients (27.3%) were medication-free;
four patients (36.4%) were taking one medication, while four
patients (36.4%) were using two antiglaucoma drops. In the
11 eyes with 5-year follow-up data, the number of subjects
on two medications translated to a nonsignificant glaucoma
medication reduction in that group of patients.

The mean number of medications administered preoper-
atively in the patients who completed five years of follow-up
was 1.18 ± 0.75. At the end of follow-up, this figure fell to1.09 ± 0.83 medications, representing a mean reduction of0.09 ± 0.94 (" = 0.756). At five years, three of the 11 patients
(27.3%) were free of medication.

Subanalysis of medication use results depending of the
number of functional iStent devices showed no significant
differences in the final mean number of glaucoma medi-
cations (" = 0.255). However, the group with two iStent
devices had a mean reduction of 0.77 ± 0.93meds versus0.14 ± 0.9meds in the one functional iStent group. Besides,
the percentage of eyes not requiring antiglaucomatous med-
ications at the end of follow-up was higher in the group with
two functioning iStent devices (61.5%) than in the group with
one functioning iStent (14.3%).

3.4. Success Rate. At three years of follow-up, 33%of patients
achieved an unmedicated IOP reduction ≥ 20% versus
baseline unmedicated IOP, and 86% experienced an IOP
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Figure 4: Kaplan-Meier plot of the cumulative probability of success
defined as an IOP reduction ≥ 20% regardless of medication.

reduction ≥ 20% regardless of medication. At five years,
the percentage of patients showing an unmedicated IOP
reduction ≥ 20% versus baseline washout IOP was 20%,
while 100% experienced an IOP reduction ≥ 20% regardless
of medication. At this follow-up time, seven out of 11
patients (63.63%) showed an IOP ≤ 16mmHg regardless of
medication.

The cumulative probability of success defined as an IOP
reduction ≥ 20% using Kaplan-Meier survival analysis was
72.4% at two years and 64.4% at three years (Figure 4).

Complete success at the end of follow-up was recorded
in eight patients (40%) and qualified success in 10 of our 20
patients (50%). Similar rates were obtained for the subset of
patients completing five years of follow-up, though the com-
plete success rate was slightly lower and the qualified success
higher (Table 3).The cumulative probability of complete and
qualified success using Kaplan-Meier survival analysis at two
years was 10% and 35%, respectively (Figures 5 and 6).

By the end of follow-up, 15 of the 20 subjects (75%)
showed an IOP ≤ 16mmHg regardless of medication, includ-
ing six patients of the 20 (30%) requiring no medication.

No patient needed any further glaucoma surgery over the
follow-up period.
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Table 3: Success rates recorded during follow-up (w/o: without).
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w/o meds with or w/o meds
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6months 73% 94% 50% 15%
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At five years, three patients (27.3%) were medication-free;
four patients (36.4%) were taking one medication, while four
patients (36.4%) were using two antiglaucoma drops. In the
11 eyes with 5-year follow-up data, the number of subjects
on two medications translated to a nonsignificant glaucoma
medication reduction in that group of patients.

The mean number of medications administered preoper-
atively in the patients who completed five years of follow-up
was 1.18 ± 0.75. At the end of follow-up, this figure fell to1.09 ± 0.83 medications, representing a mean reduction of0.09 ± 0.94 (" = 0.756). At five years, three of the 11 patients
(27.3%) were free of medication.

Subanalysis of medication use results depending of the
number of functional iStent devices showed no significant
differences in the final mean number of glaucoma medi-
cations (" = 0.255). However, the group with two iStent
devices had a mean reduction of 0.77 ± 0.93meds versus0.14 ± 0.9meds in the one functional iStent group. Besides,
the percentage of eyes not requiring antiglaucomatous med-
ications at the end of follow-up was higher in the group with
two functioning iStent devices (61.5%) than in the group with
one functioning iStent (14.3%).

3.4. Success Rate. At three years of follow-up, 33%of patients
achieved an unmedicated IOP reduction ≥ 20% versus
baseline unmedicated IOP, and 86% experienced an IOP
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Figure 4: Kaplan-Meier plot of the cumulative probability of success
defined as an IOP reduction ≥ 20% regardless of medication.

reduction ≥ 20% regardless of medication. At five years,
the percentage of patients showing an unmedicated IOP
reduction ≥ 20% versus baseline washout IOP was 20%,
while 100% experienced an IOP reduction ≥ 20% regardless
of medication. At this follow-up time, seven out of 11
patients (63.63%) showed an IOP ≤ 16mmHg regardless of
medication.

The cumulative probability of success defined as an IOP
reduction ≥ 20% using Kaplan-Meier survival analysis was
72.4% at two years and 64.4% at three years (Figure 4).

Complete success at the end of follow-up was recorded
in eight patients (40%) and qualified success in 10 of our 20
patients (50%). Similar rates were obtained for the subset of
patients completing five years of follow-up, though the com-
plete success rate was slightly lower and the qualified success
higher (Table 3).The cumulative probability of complete and
qualified success using Kaplan-Meier survival analysis at two
years was 10% and 35%, respectively (Figures 5 and 6).

By the end of follow-up, 15 of the 20 subjects (75%)
showed an IOP ≤ 16mmHg regardless of medication, includ-
ing six patients of the 20 (30%) requiring no medication.

No patient needed any further glaucoma surgery over the
follow-up period.
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Table 1: Postoperative follow-up of 20 patients (n: number of patients).

Surgery 1 year 2 years 3 years 4 years 5 years 6 years
n 20 20 19 15 12 11 2
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Figure 1: Mean intraocular pressure (IOP) (±standard error of the
mean) recorded at each follow-up visit (baseline IOP is medicated
IOP).

complete five years visit, due to logistic reasons (! = 4) and
mortality (! = 5).
3.2. IOP Results. Mean IOP with medication at baseline was19.95 ± 3.71mmHg and after washout was 26 ± 3.11mmHg
(Figure 1). At the end of follow-up, mean IOP was 16.25 ±1.99mmHg. The IOP decrease from preoperative washout
IOP was 9.74 ± 3.14mmHg, representing a significant
decrease of 36.92% (" < 0.001).The mean IOP drop relative
to preoperative IOP with medication was 3.7 ± 3.7mmHg,
representing a 16.49% decrease (" < 0.001). Figure 2 shows
preoperative IOP and final IOP without and with medication
in each patient via scatter plot (Figure 2).

In the 11 patients completing at least five years of follow-
up, mean IOP with medication at baseline was 20.36 ±4.57mmHg and after washout was 25.7 ± 3.06mmHg. End-
follow-up mean IOP was 16.18 ± 2.27mmHg. Reductions in
IOP from preoperative washout IOP and from preoperative
IOP with meds (9.5 ± 3.1mmHg and 4.18 ± 4.62mmHg;
36.56% and 17.52%; " < 0.001 and " = 0.013, resp.) recorded
in this subset of 11 eyes were similar to the reduction observed
for the entire set of 20 eyes.

Subanalysis of IOP results depending of the number of
functional iStent devices showed no significant differences
in final IOP decrease between one and two functional iStent
devices (" = 0.425). However, the group with two iStent
devices had an IOP decrease of 10.42 ± 3.6mmHg versus8.57 ± 1.81mmHg in the one functioning iStent group.

Three eyes (15%) showed transient IOP elevation to above
30mmHg one day postoperatively. We previously attributed
this to retained viscoelastic and observed its resolution by the
one-week visit [14]. There were no additional reports of IOP
elevation during the remaining course of long-term follow-
up.
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Figure 2: Scatter plot representing preoperative intraocular pres-
sure (IOP) after washout and postoperative IOP without and with
meds. Continuous line represents regression line (R2 = 0.098).
Discontinuous line represents IOP of 18mmHg, defined as success
in the study.

Table 2: Number of antiglaucomamedications used at baseline and
final follow-up.

Follow-up time None drops One drop Two drops
Baseline 2 (10%) 10 (50%) 8 (40%)
Final 9 (45%) 7 (35%) 4 (20%)

3.3. AntiglaucomaMedications. The majority of subjects red-
uced their medication burden during the course of follow-
up. Before surgery, the mean number of glaucoma med-
ications was 1.3 ± 0.66 (Figure 3). At the end of follow-
up, the mean number of medications decreased to 0.75 ±0.79, representing a significant mean reduction in glaucoma
medications of 0.5 ± 0.89 (" = 0.017). Table 2 shows the
proportion and number of patients receiving no, one, or two
medications at baseline and at the final of follow-up.

At one year, 15 patients (75%) required no topical therapy,
while just one subject (5%)needed two antiglaucomamedica-
tions. At the 3-year visit, seven of the 13 patients (53.9%)who
completed the three years of follow-up were using one or two
medications, while six patients weremedication-free (46.2%).
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interno microincisional approach, with efficacy, high safety
profile, and fast recovery in mild-to-moderate glaucoma [5].
The iStent Trabecular Micro-Bypass (Glaukos Corporation,
Laguna Hills, CA, USA) bypasses the trabecular meshwork
(TM), which is the major source of resistance to outflow in
open-angle glaucoma. iStent has been successfully employed
to increase outflow in human anterior segments in vitro [6]
and in glaucoma patients [7].

The first-generation iStent, Model GTS-100, is a titanium
L-shaped stent that has proved safe and effective in lowering
IOP in patientswithmild-to-moderate glaucoma [7–10], even
in the long term [11]. This device has also been described to
achieve an IOP reduction to less than 15mmHg if twoormore
iStent devices are implanted during cataract surgery [12].

A second-generation newmicroscale stent recently devel-
oped, the iStent inject Trabecular Micro-Bypass Model GTS-
400, also increased outflow facility in cultured human ante-
rior eye segments [13]. So far, three case series have revealed
the safety and efficacy of the iStent inject device [14–16].
Another randomized study compared outcomes of two iStent
inject devices versus two ocular hypotensive agents [17],
showing that the use of iStent inject device is at least as
effective as two medications. However, the follow-up of these
studies was no longer than 12months.

The purpose of our study was to assess the long-
term efficacy and safety of implanting of two iStent inject
Model GTS-400 stents combined with phacoemulsification
in patients with coexistent cataract and open-angle glaucoma
or ocular hypertension (OHT). This study is a continuation
of our initial work [14], in which we reported outcomes one
year after iStent inject device placement inserted via first-
generation prototype G2-0 injectors.

2. Methods

Twenty patients with cataract and primary open-angle and
pseudoexfoliative glaucoma or OHT were enrolled for this
prospective, noncomparative, uncontrolled, nonrandomized,
intervention study.

The study protocol adhered to the tenets of the Declara-
tion of Helsinki and Spanish legislation and was approved by
our Institutional Review Board. Before recruitment, written
legally binding informed consent for Glaukos iStent inject
implantation and cataract surgery was obtained from each
patient.

Detailed subject inclusion criteria and surgical technique
were previously described [14]. The main inclusion criteria
were a previous diagnosis of mild-to-moderate open-angle
glaucoma (including pseudoexfoliative glaucoma) or OHT
and an IOP of 14–30mmHg as measured at the last two con-
secutive visits if receiving ocular hypotensive medications,
of 22–30mmHg if not, or of 22–32mmHg after hypotensive
drops washout.

Before surgery, all the patients receiving ocular hypoten-
sive medications were instructed to discontinue their use to
obtain baseline IOP measurements. All surgical procedures
were performed by two of the authors (JMMC and JGF), both
with similar experience in MIGS surgery. Surgical technique
is similar to that described for the GTS-100 device [13, 14].

After phacoemulsification and IOL placement, two GTS-
400 iStent devices were implanted through the clear corneal
incision (approximately 2.85mm) placed for phacoemul-
sification. First-generation prototype G2-0 injectors were
used to deliver the stents. Antiglaucoma topical therapy was
introduced postoperatively if the desired target IOP range, as
judged by the investigator, was not achieved.

Postoperative visits were scheduled for 1 day, 1 week, 1,
3, and 6 months, and 1, 2, 3, 4, 5, and 6 years after surgery.
Every visit included slit-lamp biomicroscopy, applanation
tonometer (Clement Clarke Perkins MK2 Tonometer) IOP
measurement, number of glaucoma medications, and BCVA.
Preoperatively and one month, three months, and every year
postoperatively, the nasal angle was examined by gonioscopy.

2.1. Data Analysis. Efficacy outcome measures were IOP and
topical ocular hypotensive medications used pre- and post-
operatively. Successful treatment was defined as an IOP
reduction ≥ 20% regardless of medication. We also defined
“complete success” as an IOP ≤ 18mmHgwithout postopera-
tive medication and “qualified success” as an IOP ≤ 18mmHg
with medication [18]. These outcomes were determined by
proportional analysis. Kaplan-Meier graphswere constructed
to estimate surgical success according to those success crite-
ria.

Failure rate included those patients who did not meet
success criteria, required further glaucoma surgery, or had
severe visual loss secondary to surgery itself.

Safety outcome measures were complications and log
MAR BCVA.

For a descriptive statistical analysis, we used Excel 2007
(Microsoft Corp.) with SPSS software (version 15.0, SPSS
Inc.). Results are provided as the mean ± standard deviation
(SD).

The Kolmogorov-Smirnov test was used to check the
normal distribution of data. A paired-sample t-test was used
to compare outcomes in the study group. Significance was set
at # ≤ 0.05.
3. Results

Combined surgery was uneventful in all the participating
patients and the iStent was successfully implanted in all eyes,
although three patients received just one iStent for logistic
reasons. Postoperatively, gonioscopy revealed the presence of
only one iStent in a further four patients (20%). So, in seven
patients (35%), only one iStent was confirmed as functional.
Both groups were comparable in baseline IOP andmeds data,
because no significant differences were obtained at that time
point.

3.1. Patient Demographics. Twenty Caucasian subjects (11
women) were enrolled in the study, eight of whom had
primary open-angle glaucoma, eight had OHT, and four had
pseudoexfoliative glaucoma.

Mean follow-up was 47.4 ± 18.46 months (range 12–72
months) and median follow-up was 60months. Eleven of the
patients completed at least five years of follow-up, and two of
them were followed six years (Table 1). Nine patients did not
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Purpose. To evaluate the long-term efficacy and safety of the iStent inject device (Glaukos Corporation, LagunaHills, CA) combined
with phacoemulsification in patients with coexistent cataract and open-angle glaucoma or ocular hypertension (OHT).Methods. A
prospective, uncontrolled, nonrandomized, interventional case series study was conducted in patients with both mild or moderate
open-angle glaucoma or OHT and cataract. Patients underwent cataract surgery along with the implant of two iStent inject devices.
Outcome measures were intraocular pressure (IOP), topical hypotensive medications required, and best-corrected visual acuity
(BCVA). Results. 20 patients were enrolled. Mean follow-up was 47.4 ± 18.46months. Mean baseline IOP was 19.95 ± 3.71mmHg
withmedication and 26±3.11mmHg after washout.Mean end-follow-up IOPwas 16.25±1.99mmHg, representing an IOPdecrease
of 36.92%, 9.74 ± 3.14mmHg (! < 0.001), from baseline washout IOP.The mean number of medications was significantly reduced
from 1.3 ± 0.66 to 0.75 ± 0.79 (! = 0.017). 45% of patients were medication-free by the end of follow-up. Mean logMAR BCVA
improved significantly from 0.42 ± 0.16 to 0.18 ± 0.16 (! < 0.001). No complications of surgery were observed. Conclusion. The
iStent inject device combined with cataract surgery served to significantly reduce both IOP and medication use in the long term in
patients with coexistent open-angle glaucoma or ocular hypertension (OHT) and cataract.

1. Introduction

Glaucoma is the leading cause of irreversible blindnessworld-
wide and is estimated to currently affect more than 60 mil-
lion people [1]. Elevated intraocular pressure (IOP) is the
main risk factor for the onset and advance of glaucoma. In
effect, reducing IOP is the accepted consensus strategy to
delay or even avoid the development of glaucoma and to

manage its progression [2].Thus, the ideal treatment for glau-
coma should offer continuous IOP management along with a
favourable safety profile.

Filtration surgery is usually performed in moderate or
advanced cases but is linked to complications [3] includ-
ing visual loss, bleb leak, inflammation, hypotony, and
endophthalmitis [4]. Microinvasive glaucoma surgery tries
to preserve conjunctival tissue of scarring through an ab
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7. MICRO-VÁLVULA DE DERIVACIÓN TRABECULAR 

GLAUKOS GTS-400 

 
7.1. MATERIALES 

 El micro-bypass trabecular Glaukos® GTS-400 esta fabricado en titanio y 

recubierto por una capa de heparina (Duraflo® powder). 

 

7.2. FORMA. DIMENSIONES. 

 El implante trabecular Glaukos® GTS-400 tiene forma de “chincheta” y unas 

dimensiones aproximadas de 0,4 mm de longitud y 0,3 mm de anchura, con un diámetro 

interno del lumen de 80µm. El engrosamiento en su “cabeza” está diseñado para 

mantener dilatado el canal de Schlemm e impedir su colapso (Figura 21). 

 

 
Figura 21. iStent Glaukos® GTS-400 (Cortesía de Glaukos®  Corporation). 

 

 El aplicador es muy similar al empleado por el Glaukos® GTS-100 (Figura 22). 

 

 
Figura 22. Aplicador de Glaukos® GTS-400 (cortesía Glaukos® Corporation). 

 

8. TÉCNICA QUIRURGICA 
 La técnica quirúrgica empleada fue la misma en el estudio I y II, exceptuando la 

inserción de uno o dos implantes de derivación trabecular Glaukos® GTS-100 según el 

Abbreviations:	BL,	baseline;	IOP,	intraocular	pressure;	SD,	standard	deviation;	M,	month.	 18	

In	Cohort	1	(BL	IOP	≥	21	
mmHg),	IOP	reduction	
at	M12,	M24,	and	M36	
was	34%,	30%	and	28%,	

respectively.	

In	Cohort	2	(BL	IOP	<	21	
mmHg),	IOP	control	was	

maintained.	
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Abbreviations:	BCVA,	best-corrected	visual	acuity;	IOP,	intraocular	pressure;	M,	month.	

Adverse	Events	
Event type n (%) 

CyPass obstruction 22 (9.0) 

Retinal complication 10 (4.1) 

BCVA loss 2 or more lines 9 (3.7) 

AC inflammation 8 (3.3) 

IOP	≥	10	mm	Hg	vs	preoperative 7 (2.9) 

Visual field loss 7	(2.9)	

CyPass endothelial touch 4 (1.6) 

Corneal event 3 (1.2) 

Device deficiency 3 (1.3) 

Event type n (%) 

Secondary glaucoma surgery 22 (9.0) 

Other surgery 7 (2.9) 

Combined secondary glaucoma 
surgery/ CyPass explantation 

2 (0.8) 

CyPass reposition 2 (0.8) 
CyPass obstruction lysis 2 (0.8) 

Combined cataract and 
secondary glaucoma 1 (0.4) 

Cataract surgery 1 (0.4) 
CyPass explantation 1 (0.4) 

Cirugía Minimamente Penetrante de Glaucoma  

Surgical)op,ons)

Trabecular)

Glaukos)I)y)II) Trabectome)

Hydrus) Stegmann)
Expander)

Suprachoroidal)

Cypass)

Glaukos)Supra)

Aquashunt)

STARflo)

Subconjunc,val)

XEN)

Innfocus)

Ab-interno	or	ab	externo	
	
Filtración	subconjuntival	
	
MMC	0.1-0.2	mg/ml	

XEN	1	año	
	
				Reducción	de	PIO:	 	32.5% 	 	 		
						
					Medicaciones:	 	2.6	a	0.7	
	
					%	Fracaso: 	10% 	 		

Ingeborg	Stalmans.	ICGS.	Oman	2016		

NEEDLING	30-40%	
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