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Is there still a role?

Suprachoroidal Devices 
in Glaucoma Therapy

T
he efficacy and safety of topi-
cal prostaglandin medications
in lowering intraocular pressure 
(IOP) by enhancing uveoscleral
outflow are well known.1 Con-

sequently, significant interest and investment
in developing minimally invasive stenting 
procedures of the suprachoroidal space have
been undertaken in recent years. Despite these 
e$orts, clinical challenges related to surgical
technique, device encapsulation, device migra-
tion, chronic inflammation, and endothelial cell
loss (ECL) have resulted in device failure and 
product recalls. With these failures, concerns
regarding the ultimate e$ectiveness and safety 
of utilizing suprachoroidal-space stenting have
arisen. %is article will review the lessons of the 
past and explore possible future solutions to
unlocking the potential of the suprachoroidal 
space in the management of glaucoma.

AB-EXTERNO APPROACH

SOLX Gold Shunt 

%e SOLX Gold Shunt (SOLX Inc.) is a
24-karat-gold suprachoroidal implant for the 
treatment of primary open-angle glaucoma
(POAG) with or without cataract surgery. %e 
shunt is implanted through scleral incision
and dissection; the proximal end of the long 
rectangular plate is positioned in the anterior
chamber to provide ingress for aqueous humor, 
while the distal end remains in the supracho-
roidal space to promote drainage of the fluid 
from the anterior chamber to the supracho-
roidal space.2 %e SOLX Gold Shunt received 
the European CE mark in 2005 and is cleared
for use in Canada, although its inflammatory 

e$ects have prevented FDA approval and use
of this device in the United States (Figure 1).

Clinical Evidence  
A 2009 pilot study of the SOLX Gold Shunt
in 38 patients reported a success rate of 79%, 
which was defined as an IOP between 5 mmHg
and 22 mmHg.2 In a more recent prospective 
randomized clinical trial, Skaat et al compared
the efficacy of 2 versions of the SOLX Gold 
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Figure 1. Images showing encapsulation of SOLX Gold 
Shunt.
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Shunt to the Ahmed valve over a follow-up of 
more than 3 years. !e success rate, defined as
an IOP between 5 mmHg and 22 mmHg and 
an IOP decrease of ≥20%, was >70% in both
groups with similar efficacy to the Ahmed 
valve.3 Conversely, a 2013 retrospective study
reported an extremely high failure rate in the 
first year after Gold-Shunt surgery; 30 of 31
patients met at least 1 criterion for surgical 
failure, including the need for additional glau-
coma surgery due to elevated IOP and device 
explanation in 2 patients due to inflammation
and rubeosis iridis, respectively.4

Histologic analysis5 and electron micros-
copy analysis6 demonstrate that scar tissue 
formation around and obstructing the Gold
Shunt’s micropores may be important failure 
mechanisms and complications related to this
device. A 2017 study in Japan showed that 
chronic anterior-chamber inflammation may
be a late-onset complication.7

AB-INTERNO APPROACH

Cypass Micro-Stent

!e Cypass Micro-Stent (Alcon Laboratories) 
is a suprachoroidal device that was approved for
use in the United States in 2016 (Figure 2). It 
is indicated for implantation in combination
with cataract surgery for the reduction IOP in 
eyes with mild to moderate POAG and visu-
ally significant cataract. !e Cypass implant is 
a fenestrated microstent made from biocompat-

ible polyimide material, which is designed to 
facilitate suprachoroidal aqueous outflow once
inserted into the supraciliary space. Following 
its insertion with a curved guidewire, the Cypass
bends to follow the scleral contour along the 
supraciliary space. !e stent’s inherent stiffness
and a series of retention rings at its proximal end 
secure the stent within the angle and the supra-
ciliary space. As an ab-interno, minimally inva-
sive procedure, the Cypass Micro-Stent was
intended to be less traumatic than full-thickness 
penetration procedures and easier to implant.8

P
H

O
T
O

 C
O

U
R

T
E

S
Y

 O
F

 S
T
E

V
E

N
 V

O
L
D

, 
M

D

Figure 2. Cypass Micro-Stent (Alcon).

Table 1: Summary of the COMPASS Results9,a

Primary and Secondary 
Study Outcomes

Cypass + Cataract 
(n=374)

Cataract Alone 
(n=131)

Mean Difference P  Value 

Patients with   

≥20% mean  

decrease in IOP 

72.50% 58.00% 14.20% .002

Mean IOP  

reduction from  

baseline (mmHg)

-7 -5.30 1.70 <.0001

Patients who 

achieved IOP ≥6 

mmHg and ≤18 mmHg 

61.20% 43.50% 17.70% .001

a Adapted from Lane S. Overview of the results from the 5 yr follow up study of the CyPass MicroStent. 2018. https://augenchirurgie.clinic/content/6-
blog/20180922-alcon-nimmt-micro-stent-zur-glaukombehandlung-vom-markt/modules/2-text/cypassoverview.pdf
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Clinical Evidence 
!e COMPASS clinical trial was a pro-
spective, randomized, multicenter trial on 
the Cypass Micro-Stent for treatment of
POAG in patients undergoing cataract sur-
gery (NCT01085357 and NCT02700984;
Table 1).9 It is the largest interventional 
minimally-invasive glaucoma surgery (MIGS)
study to date, which followed more than 500 
subjects for 2 years. Overall, the trial showed
a safe and sustained 2-year reduction in IOP 
and need for glaucoma medication follow-
ing Cypass Micro-Stent implantation.10 Of 
subjects who underwent combination Cypass
insertion and cataract surgery, 72% achieved 
an IOP reduction ≥20% from baseline,
whereas 58% of subjects who underwent cata-
ract surgery only achieved an IOP reduction
≥20% from baseline (P=.002). Additionally, 
mean IOP reduction from baseline and mean

reduction in glaucoma medication use were 
significantly greater in the Micro-Stent group
at 2 years. !ere were no vision-threatening 
Cypass-related complications. !e most com-
monly reported complications were transient 
early hypotony, transient IOP increases, and
stent obstruction.8,11

A postapproval, 3-year extension study,
COMPASS XT, was conducted to evaluate the 
long-term safety of the Cypass Micro-Stent
in subjects who completed COMPASS. !is 
observational, prospective study reported no
sight-threatening adverse events related to the 
Micro-Stent. !e most frequent adverse events
were loss of ≥2 lines of visual acuity and visual 
field progression ≥2.5 dB, although there was
no significant difference between the Cypass 
and control groups.12 !e most critical finding
of the COMPASS XT study regarding safety 
was the statistically significant reduction in
mean endothelial cell density (ECD) and sta-
tistically significant increase in the rate of ECL
in the Cypass group compared to controls after 
2 years. Interestingly, only device positioning
was strongly correlated with increased ECL; a 
greater number of visualized retention rings on
gonioscopic examination was associated with a 
higher long-term rate of ECL.13

Recall and Response
On August 29, 2018, Alcon announced an 
immediate, voluntary global market with-
drawal of the Cypass Micro-Stent, which 
was subsequently designated a Class I recall
by the FDA.14 !e announcement followed 
the increased ECL observed in COMPASS
XT. !e FDA now recommends that eye-care 
providers use specular microscopy to monitor
ECD in patients with Cypass implants until 
the rate of loss plateaus. !ey further advise
evaluation of device positioning by counting 
the number of retention rings visible on the
proximal end of the device; if ≥2 rings are vis-
ible, patients should be evaluated for ECL.15

Despite its recall, many glaucoma spe-
cialists still support the use of the Cypass
Micro-Stent given its e%cacy and otherwise 
good safety profile. It is also possible that
the reported decrease in ECD following Figure 3. iStent Supra (Glaukos).
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MIGS SURGEONS GET ONE SHOT
MAKE A WISE DECISION
Progression in glaucoma never stops. Neither does the need for effective

IOP management. That’s why your best shot in MIGS with cataract surgery

is the Hydrus® Microstent—the one option proven in a pivotal trial to deliver:

The greatest improvement of medication elimination1-4,* 

The largest IOP reduction1-4,* 

A statistically signifi cant reduction in risk of invasive secondary

glaucoma surgeries†

When it’s time to make a decision about MIGS, give your one shot the best 

chance to deliver the highest quality patient outcomes.

Experience A New Confi dence

©2020 Ivantis, Inc. Ivantis and Hydrus are 
registered trademarks of Ivantis, Inc. 
All rights reserved. IM-0070 Rev A
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insertion may be due to surgical technique 
rather than the device itself. !ere have been
discussions surrounding the possibility of 
reassigning this device for stand-alone use
in moderate to severe POAG as opposed to 
mild to moderate POAG.

iStent Supra

iStent Supra (Glaukos Corporation) is a 
biocompatible polyethersulfone stent with
a titanium sleeve (Figure 3). It received the 
European CE mark in 2010 and is currently
undergoing clinical trials in the United States. 

Similar to the Cypass Micro-Stent, the iStent 
Supra is implanted from an ab-interno
approach during cataract surgery. !e device 
is inserted into the suprachoroidal space using
a pre-loaded disposable injector. 

Clinical Evidence 
A pilot study of the iStent was conducted
by Junemann et al in 2013 on 42 eyes with 
advanced POAG. !e reported mean preop-
erative IOP was 20.4 mmHg; at 12 months 
follow-up, after implantation and postopera-
tive medical treatment with travoprost, mean 
IOP was reduced to 13.2 mmHg.16 No major
complications were reported.

An ongoing prospective, nonrandom-
ized, open-label study, in which patients 
with refractory POAG receive 2 trabecular
microbypass stents, one suprachoroidal stent, 
and postoperative prostaglandin, has dem-
onstrated safe IOP control at 4 years so far. 
A prospective, randomized, single-masked,
multicenter clinical trial in the United 
States is currently ongoing with an esti-
mated completion date of December 2020 
(NCT01461278).

iSTAR MINIject

!e iSTAR MINIject (iSTAR Medical SA) 
is a novel suprachoroidal device designed
to overcome previous device inadequacies, 
with potential for reliable, powerful, and safe
glaucoma treatment (Figure 4). Made from 
STAR spongy silicone structured in a micro-
porous matrix, the MINIject is designed to 
conform to the eye’s anatomy and promote
natural "ow speed without disrupting the 

Figure 4. iSTAR MINIject device and injector. 

BA

P
H

O
T
O

 C
O

U
R

T
E

S
Y

 O
F

 i
S

T
A

R
 M

E
D

IC
A

L

©2020 Ivantis, Inc. Ivantis and Hydrus are registered trademarks of Ivantis, Inc. All rights 
reserved. IM-0070 Rev A

CAUTION: Federal law restricts this device to sale by or on the order of a physician.

INDICATIONS FOR USE: The Hydrus Microstent is indicated for use in conjunction with cataract surgery 
for the reduction of intraocular pressure (IOP) in adult patients with mild to moderate primary open-angle 
glaucoma (POAG). CONTRAINDICATIONS: The Hydrus Microstent is contraindicated under the following 
circumstances or conditions: (1) In eyes with angle closure glaucoma; and (2) In eyes with traumatic, 
malignant, uveitic, or neovascular glaucoma or discernible congenital anomalies of the anterior chamber 
(AC) angle. WARNINGS: Clear media for adequate visualization is required. Conditions such as corneal 
haze, corneal opacity or other conditions may inhibit gonioscopic view of the intended implant location. 
Gonioscopy should be performed prior to surgery to exclude congenital anomalies of the angle, peripheral 
anterior synechiae (PAS), angle closure, rubeosis and any other angle abnormalities that could lead to 
improper placement of the stent and pose a hazard. PRECAUTIONS: The surgeon should monitor the 
patient postoperatively for proper maintenance of intraocular pressure. The safety and effectiveness of 
the Hydrus Microstent has not been established as an alternative to the primary treatment of glaucoma 
with medications, in patients 21 years or younger, eyes with significant prior trauma, eyes with abnormal 
anterior segment, eyes with chronic inflammation, eyes with glaucoma associated with vascular disorders, 
eyes with preexisting pseudophakia, eyes with uveitic glaucoma, eyes with pseudoexfoliative or pigmentary 
glaucoma, eyes with other secondary open angle glaucoma, eyes that have undergone prior incisional 
glaucoma surgery or cilioablative procedures, eyes that have undergone argon laser trabeculoplasty 
(ALT), eyes with unmedicated IOP < 22 mm Hg or > 34 mm Hg, eyes with medicated IOP > 31 mm Hg, eyes 
requiring > 4 ocular hypotensive medications prior to surgery, in the setting of complicated cataract surgery 
with iatrogenic injury to the anterior or posterior segment and when implantation is without concomitant 
cataract surgery with IOL implantation. The safety and effectiveness of use of more than a single Hydrus 
Microstent has not been established. ADVERSE EVENTS: Common post-operative adverse events 
reported in the randomized pivotal trial included partial or complete device obstruction (7.3%); worsening 
in visual field MD by > 2.5 dB compared with preoperative (4.3% vs 5.3% for cataract surgery alone); device 
malposition (1.4%); and BCVA loss of ≥ 2 ETDRS lines ≥ 3 months (1.4% vs 1.6% for cataract surgery alone). 
For additional adverse event information, please refer to the Instructions for Use. MRI INFORMATION: The 
Hydrus Microstent is MR-Conditional meaning that the device is safe for use in a specified MR environment 
under specified conditions. Please see the Instructions for Use for complete product information. 

References:
1. Samuelson TW, Chang DF, Marquis R, et al; HORIZON Investigators. A Schlemm canal microstent for 
intraocular pressure reduction in primary open-angle glaucoma and cataract: The HORIZON Study. 
Ophthalmology. 2019;126:29-37. 2. Vold S, Ahmed II, Craven ER, et al; CyPass Study Group. Two-Year 
COMPASS Trial Results: Supraciliary Microstenting with Phacoemulsification in Patients with Open-Angle 
Glaucoma and Cataracts. Ophthalmology. 2016;123(10):2103-2112. 3. US Food and Drug Administration. 
Summary of Safety and Effectiveness Data (SSED): Glaukos iStent® Trabecular Micro-Bypass Stent. US 
Food and Drug Administration website. https://www.accessdata.fda.gov/cdrh_docs/pdf8/P080030B.pdf. 
Published June 25, 2012. 4. US Food and Drug Administration. Summary of Safety and Effectiveness Data 
(SSED): iStent inject Trabecular Micro-Bypass System. US Food and Drug Administration website. https://
www. accessdata.fda.gov/cdrh_docs/pdf17/P170043b. pdf. Published June 21, 2018.

*Comparison based on results from individual pivotal trials (of those devices for which pivotal trials are 
available) and their respective controls and not head to head comparative studies. Other MIGS treatments 
have not been tested in pivotal trials.

†Data on file – Compared to control and includes trabeculectomy and tube shunt.
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endothelium. !e device is inserted into the 
supraciliary space via an ab-interno approach
using a preloaded deployment wheel. It is 5 
mm long with a green ring at its proximal
end, which demarcates the appropriate depth 
of placement.17

!is biocompatible STAR material was 
previously utilized in the STARflo implant,
an ab-externo device that failed to hold up in 
clinical trials and resulted in signi#cant ECL
by the 24-month follow-up.18 CE marking 
of the MINIject is expected this year. !e
device is still investigational in the United 
States (Figure 5).
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Figure 5. Implantation of iStar MINIject. 

Device  
(Company)

Material
Surgical  

Approach 
Potential Uses Efficacy Risks Approval Status

Cypass 
(Alcon)

Polyimide ab interno 

•  Mild to moderate 
POAG

•  With cataract 
surgery

Very good. IOP-
lowering effects 
validated in 
COMPASS and 
COMPASS-XT clini-
cal trials.

•  Significant  
reduction in ECD 
seen after 2-year 
follow up 

•  FDA approved in 
2016

•  Withdrawn volun-
tarily August 2018                                          

•  Designated Class 
I recall October 
2018

MINIject 
(iSTAR  

Medical)

STAR  
silicone 

ab interno 

•  Standalone pro-
cedure

•  Medically uncon-
trolled open angle 
glaucoma 

Very good. Two-
year outcomes of 
STAR I indicate 
powerful and safe 
reduction in IOP 
and medication 
usage. 

•  No major adverse 
events reported in 
STAR I trial

•  Minimal ECL loss 

•  CE mark  
expected 2020                                 

•  Investigational 
use in United 
States

iStent 
Supra 

(Glaukos)

Polyether-
sulfone 

and 
titanium 

ab interno 

•  Mild to moderate 
POAG

•  With cataract 
surgery

•  In combination 
with other MIGS 
procedures

Unclear. More 
published data 
needed.

• When used 
in combination 
with trabecular 
microbypass 
stents, ≥3-line loss 
of BCVA observed 
in 11 patients 
due to advacing 
cataract

•  CE marked in 2010                              
•  Investigational 

use in United 
States

SOLX Gold 
Shunt  
(SOLX Inc.)

24-karat 
gold 

ab externo •  POAG, pseudoex-
foliation glau-
coma, refractory 
glaucoma

•  Standalone 
procedure or with 
cataract

Equivocal. •  Significant scar-
ring and fibrosis 
causing stent 
obstruction                                     

•  Difficult insertion

•  CE marked in 2005                                  
•  Approved in 

Canada
•  Investigational 

use in United 
States

Table 2: Comparison of Suprachoroidal Devices  

16 GLAUCOMA PHYSIC IAN | DECEMBER 2020
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Clinical Evidence 

!ere have been 2 human studies on the 
safety and efficacy of the MINIject to date. 
!e STAR-I prospective, multicenter, open-
label, single-arm study included 25 patients 
with medically refractory POAG who under-
went standalone MINIject implantations. At 
6 months’ follow-up, mean IOP was reduced 
by 39%, from 23.2 mmHg on 2 IOP-lower-
ing mediations to 14.2 mmHg on 0.3 IOP-
lowering medications. No adverse events 
related to the device or procedure were noted.17

!ough results are not yet published, iSTAR 
Medical reports a mean IOP reduction of 41%
at 2 years’ follow-up, with 48% of patients 
remaining medication free at 24 months.19

!e STAR II prospective, multicenter, sin-
gle-arm trial in Europe demonstrated similar
results. In 29 patients who underwent stand-
alone MINIject implantation, 76% achieved
surgical success (IOP between 5 mmHg and 
21 mmHg with >20% IOP reduction from
baseline) at 6 months. Mean IOP decreased 
by 40%, from 24.6 mmHg on 3 medications to
14.7 mmHg on 1 medication. Fifty-five per-
cent of patients did not require any medication
at 6 months. !ere was no significant di$er-
ence in ECD at 6 months.19

!ere were 6 device-related adverse events 
reported in the STAR II trial: 3 cases of
IOP increases and singular cases of eye pain, 
corneal erosion, and chorioretinal folds. In
response, iSTAR Medical developed a more 
user-friendly, single-operator delivery tool,
which will be utilized in future studies.20

SUMMARY

Suprachoroidal devices have evolved tremen-
dously during the past decade (Table 2). Sig-
nificant progress has been made in supracho-
roidal device design to enhance both product 
efficacy and safety in glaucoma patients. Sur-
gical techniques have continued to improve as 
well. Our hope is that, with continued inno-
vation, patients will ultimately benefit from 
minimally invasive suprachoroidal device
procedures that allow for rapid postoperative 
recovery, superb efficacy, and impressive safety
profiles. GP
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