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IMPORTANT REMINDER 

Medical Policies are developed to provide guidance for members and providers regarding coverage in 
accordance with contract terms. Benefit determinations are based in all cases on the applicable contract 
language. To the extent there may be any conflict between the Medical Policy and contract language, the 
contract language takes precedence. 

PLEASE NOTE: Contracts exclude from coverage, among other things, services or procedures that are 
considered investigational or cosmetic. Providers may bill members for services or procedures that are 
considered investigational or cosmetic. Providers are encouraged to inform members before rendering such 
services that the members are likely to be financially responsible for the cost of these services. 
 
 
DESCRIPTION 
 
Surgical procedures for glaucoma aim to reduce intraocular pressure (IOP) resulting from impaired aqueous 
humor drainage in the trabecular meshwork and/or Schlemm’s canal. These procedures may be indicated where 
medical therapy has failed to adequately control the IOP.  
 
Trabeculectomy (guarded filtration surgery) is the most commonly performed surgical procedure for lowering 
IOP in glaucoma where medications cannot adequately control the pressure. In trabeculectomy, a fistula is 
created under a scleral flap and in the trabecular meshwork and adjacent structures to allow drainage of aqueous 
humor from the anterior chamber into a subconjuctival filtering bleb. However, trabeculectomy is associated 
with significant complications (e.g., leaks or bleb-related endophthalmitis) and long-term failure; therefore 
other surgical interventions that aim to facilitate drainage of aqueous humor and reduce IOP have been 
developed. 
 
The Trabectome™ (NeoMedix Corp.) is an electrocautery device with irrigation and aspiration designed to 
selectively remove trabecular meshwork and Schlemm’s canal inner wall.  
 
Aqueous Shunts 
 
Aqueous shunts aim to facilitate drainage of aqueous humor. Since aqueous humor outflow is pressure 
dependent, the pressure in the reservoir and venous system are critical for reaching the target IOP. Therefore, 
some devices may be unable to reduce IOP below the pressure of the distal outflow system used, e.g., below 15 
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mm Hg. Each type of shunt and approach to insertion may produce different results and they are thus viewed as 
distinct interventions. 
 
Aqueous Shunts to an Extraocular Reservoir 
 
In standard aqueous shunts to an extraocular reservoir, the tube of the shunt is placed into the anterior or 
posterior chamber, and it shunts aqueous humor onto a plate attached to the sclera, posteriorly on the eye.  
 
Examples of aqueous shunts include the Ahmed™ (New World Medical); Baerveldt® (Advanced Medical 
Optics); Molteno® (IOP) Ex-Press® mini-shunt (Alco); and the SOLX® DeepLight® Gold Micro-Shunt 
(SOLX), which shunts aqueous humor between the anterior chamber and the suprachoroidal space. These 
devices differ depending on explant surface areas, shape, plate thickness, the presence or absence of a valve, 
and details of surgical installation. 
 
Ex-Press® Mini Shunt 
 
The Ex-PRESS® micro shunt is a miniature shunt that is implanted under a scleral flap and into the anterior 
chamber of the eye to facilitate drainage of aqueous humor into a conjunctival filtering bleb.  
 
iStent® Trabecular Micro-Bypass Stent 
 
The iStent is a micro tube that is implanted in trabecular meshwork to create an opening between the eye’s 
anterior chamber and Schlemm’s canal or the suprachoroidal space. The stent allows outflow of fluid, lowering 
intraocular pressure. The stent is intended for implantation in patients who have both cataract and mild or 
moderate open-angle glaucoma. The stent is meant to be implanted during cataract surgery, using the same 
incision.  
 
Other Aqueous Stents 
 
Other aqueous stents are being developed as minimally penetrating methods to drain aqueous humor from the 
anterior chamber into Schlemm’s canal or the suprachoroidal space. These include: 
 

• iStent supra® (Glaukos® Corporation) 
• CyPass Micro-Stent (Transcend Medical, Inc.) 

 
Regulatory Status 
 
The following received U.S. Food and Drug Administration (FDA) clearance for marketing: 
 

• Trabectome (NeoMedix Corp.) 
 

• Aqueous Shunts 
o Ahmed™ (New World Medical) 
o Baerveldt (Advanced Medical Optics) 
o Ex-Press® mini-shunt (Alco) 
o Krupin (Eagle Vision) 
o Molteno® (IOP) (Molteno Ophthalmic) 

 
• Micro-Stents 
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o iStent Micro-Bypass® Stent (Glaukos® Corporation; the stent was approved for use in 
combination with cataract surgery in adult patients with mild or moderate open-angle glaucoma 
and cataract who are currently being treated with medication to reduce IOP).    

 
The following have not yet received FDA approval: 
 

• iStent supra® and inject® (Glaukos Corporation)  
• SOLX® DeepLight® Gold Micro-Shunt (SOLX) 
• CyPass® Micro-Stent (Transcend Medical, Inc.) 
• Hydrus™ (Invantis)  

 

MEDICAL POLICY CRITERIA 

Note: This policy does not address canaloplasty. Canaloplasty involves dilation and tension of Schlemm’s 
canal with a suture loop between the inner wall of the canal and the trabecular meshwork. 

I. Insertion of aqueous shunts may be considered medically necessary as a method to reduce intraocular 
pressure in patients with glaucoma when the following criteria are met: 

 A. The aqueous shunt is approved by the U.S. Food and Drug Administration (FDA); AND 

 B. Medical therapy has failed to adequately control intraocular pressure. 

II. Use of an aqueous shunt for all other conditions, including in patients with glaucoma when intraocular 
pressure is adequately controlled by medications, is considered investigational.  

III. Implantation of a single micro-stent in conjunction with cataract surgery may be considered medically 
necessary as a method to reduce intraocular pressure in patients with glaucoma when the following 
criteria are met: 

 A. The micro-stent is approved by the U.S. Food and Drug Administration (FDA); AND 

 B. Medical therapy has failed to adequately control intraocular pressure. 

IV. Use of a micro-stent for all other conditions, including in patients with glaucoma when intraocular 
pressure is adequately controlled by medications, is considered investigational. 

 
 
SCIENTIFIC EVIDENCE[1] 
 
The principal outcomes associated with treatment of glaucoma are clinically relevant improvements in 
intraocular pressure, a reduction of medication, or reduction in the need for additional surgical care. In order to 
determine the safety and effectiveness of intraocular shunts or stents as a means of improving these outcomes in 
patients with glaucoma, large, well-designed trials are required which compare these techniques to the current 
standard of care, trabeculectomy.   
 
Aqueous Shunts  
 
Systematic Review 
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• A 2006 Cochrane review compared different aqueous shunts with an extraocular reservoir for intraocular 
pressure (IOP) control and safety.[2] Two of the reviewed trials compared shunts (Ahmed) with the standard 
of care (trabeculectomy). Both trials found trabeculectomy to be superior to shunts. However, the findings 
from these trials need to be interpreted with caution due to short follow-up times (11 and 13 months) and 
incomplete reporting (reported findings for only 73% and 89% of randomized patients). Significant loss to 
follow-up and incomplete reporting suggests a difference that might affect the outcome. 

 
• The American Academy of Ophthalmology (AAO) review of studies whichcompared aqueous shunts to 

trabeculectomy, concluded that the two procedures were comparable on IOP control and duration of 
benefit.[3] The conclusions of the AAO review were based on findings from the 12-month interim report of 
the Tube versus Trabeculectomy (TVT) trial (see below).  

 
Randomized Controlled Trials (RCTs) 
 
• A multicenter Tube versus Trabeculectomy (TVT) RCT compared IOP, visual acuity, use of supplemental 

medical therapy, surgical complications, and failure in a total of 212 eyes of 212 patients (Baerveldt 
glaucoma implant = 107 eyes; trabeculectomy with mitomycin C (MMC) =  105 eyes). Results of this trial 
were published at 1,3 and 5 years of follow-up.[4-7] Excluding patients who had died, the study had 82% 
follow-up at 5 years, with a similar proportion of patients in the tube and trabeculectomy groups. At 5-years, 
neither IOP (14.3 mm Hg in the tube group and 13.6 mm Hg in the trabeculectomy group) nor number of 
glaucoma medications (1.4 in the tube group and 1.2 in the trabeculectomy group) were significantly 
different with intent-to-treat analysis. The rate of loss of 2 or more lines of visual acuity was similar in the 2 
groups (46% in the tube group and 43% in the trabeculectomy group).  

Although well-designed, the TVT trial had a notable loss to follow up at the 5-year visit. However, there 
was a comparable loss across treatment arms suggesting that the loss to follow-up may not have been 
procedure-related. Ultimately, outcomes related to IOP and number of glaucoma medications did not differ 
significantly between groups, however, the lower failure and reoperation rates indicate that aqueous shunts 
with an extraocular reservoir may provide some benefit over trabeculectomy. 

 
• Implantation of the Ex-Press mini shunt under a scleral flap was compared with standard trabeculectomy in 

a single-center RCT of 78 patients (80 eyes) with a diagnosis of open-angle glaucoma that could not be 
controlled with maximal-tolerated medical therapy.[8,9] Results of this trial were published at 1 and 5 years. 
The reported IOP at 5 years was not significantly different between the treatment arms. This is a decrease in 
Ex-Press shunt success rates, which was reported to be significantly higher at 1 and 3 years. In addition, the 
study reported that more surgical interventions followed trabeculectomy than Ex-Press shunt implantation.  
However, the findings from this study do not permit conclusions due to several design flaws: 

 
o A very small study population limits the ability to rule out the role of chance as an explanation of the 

findings. 
o Power calculations were not disclosed. It is not clear whether the study enrolled a sufficient number of 

participants in order to have adequate statistical power to reliably detect differences between the 
treatment groups. 

o The authors stated that 78 patients were included in the analysis at the 5-year visit; however, it is not 
clear whether this was an actual number of patients retained in the study at that point in time.  

 
In 2014, Netland and colleagues compared 59 patients treated with Ex-Press mini shunt to 61 eyes treated 
with trabeculectomy[10] in 120 total eyes, followed for 2 years. Authors reported similar findings to the 
previous Ex-Press study, in that mean intraocular pressure was significantly reduced in both groups 
(p<0.001).  In addition, medication use and surgical success rates were similar throughout the study between 
the two groups. 
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Overall, available RCTs on the Ex-Press shunt are limited in number and continue to have similar 
methodological limitations, primarily the very small sample size.[11]  

 
Nonrandomized Studies 
 
A few case series and non-randomized, retrospective comparative studies reported experiences of patients 
implanted with Ex-Press shunts.[12-20] Evidence from these case series do not permit conclusion due to design 
flaws, such as lack of adequate comparison groups.  
 
Micro-Stents 
 
Randomized Controlled Trials (RCTs) 
 
The U.S. FDA approval of the iStent is based on one RCT in which 240 eyes were randomized to either iStent 
implantation in conjunction with cataract surgery (treatment group) or cataract surgery alone (control group).[21] 
Per the study eligibility criteria, all participants had to have mild to moderate open-angle glaucoma, with IOP 
≤24 mmHg while on hypotensive medication. Mean medicated IOP for the final study population was 18.4±3.2 
mmHg. However, in this study, the iStent was not compared with trabeculectomy, the current surgical standard 
of care for lowering IOP in glaucoma where medications cannot adequately control the pressure.  
Trabeculectomy is the appropriate comparator for the iStent Micro-Bypass. In addition, it is not clear why a 
surgical option was needed for the eyes included in the study as a majority of patients had adequate IOP control 
with mediation alone. Therefore this study does not provide evidence concerning iStent as an alternative to 
trabeculectomy for lowering IOP in glaucoma not adequately controlled with hypotensive medication.  
 
Subsequently published trials of the iStent Micro-Bypass are very limited in number and have significant 
methodological limitations, such as very small sample sizes and absence of trabeculectomy-treated control 
groups.[22-25]   
 
Other Comparative Studies and Case Series 
 
Use of multiple iStents in combination with cataract surgery was reported in an open-label prospective series of 
53 eyes (47 patients) in 2012.[25] Of the 53 eyes, 28 had implantation of 2 stents and 25 had implantation of 3 
stents, based on the need for greater IOP control as determined by the operating surgeon. Best corrected visual 
acuity (BCVA) improved or remained stable in 89% of eyes. IOP decreased from a mean of 18.0 m Hg to 14.3 
mm Hg and the number of hypotensive medications decreased from a mean of 2.7 to 0.7 at 1 year 
postoperatively. Target IOP was reached in 77% of eyes, while 59% of patients discontinued use of all 
medications in the study eye. At 1 year, the mean number of hypotensive medications decreased to 1.0 in the 2-
stent group and 0.4 in the 3-stent group. Medication use had been stopped in 46% of eyes in the 2-stent group 
compared to 72% in the 3-stent group. Stent blockage occurred in the early postoperative period in 15% of eyes 
and was successfully treated with laser. 
 
A few additional case series and non-randomized, retrospective comparative studies reported experiences of 
patients implanted with the iStent Micro-Bypass.[26-30] Overall, the evidence from these case-series indicated 
better IOP control and reduction in IOP medication in patients who are uncontrolled with IOP medicaion. 
 
Clinical Practice Guidelines and Position Statements 
 
American Glaucoma Society (AGS) 
 
A 2012 position statement by the AGS states that, “new technology whose intraocular pressure lowering effect 
allows for a reduction in medications, or a reduction in the need for more advanced surgical care, or improves 
patient adherence to care, would provide advantages to glaucoma patients.”[31] If effective and safe, the AGS 
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concluded that these benefits, and the fact that these technologies will not have bleb-related complications, 
would represent an “improvement in net health outcomes”. In addition, the AGS stated that some categories of 
new surgical devices and techniques are utilized at the time of concomitant cataract surgery. Since cataract 
surgery alone has been shown to lower intraocular pressure, a control group of patients with similar entry 
criteria undergoing cataract surgery alone may be appropriate for these technologies.  The AGS position 
statement was a general statement that did not make specific recommendations related to aqueous shunts and 
stents 
 
American Academy of Ophthalmology (AAO) 
 
• The 2010 AAO Preferred Practice Patterns on Primary Open-Angle Glaucoma considers the Ex-Press mini 

glaucoma shunt as a surgical procedure currently under evaluation.[32] 
• The 2011 AAO review of evidence on novel glaucoma procedures concluded that the novel techniques and 

devices, including Ex-Press shunt and iStent, are “still in the initial stage of clinical experience (≤5 years) 
and lacking widespread use.”[33]  

 
Summary 
 
Aqueous Shunts [With an Extraocular Reservoir (e.g., Ahmed, Baerveldt, Ex-Press Mini-shunt, Krupin, 
Molteno)] 
 
Standard aqueous shunts that drain to an extraocular reservoir have been available for many years and have 
evolved into a standard of care as a method to reduce intraocular pressure in patients with glaucoma when 
medical therapy has failed to adequately control intraocular pressure. Therefore, aqueous shunts may be 
considered medically necessary as a method to reduce intraocular pressure in patients with glaucoma when 
medical therapy has failed to adequately control intraocular pressure.   
 
The evidence is insufficient to determine how aqueous shunts improve health outcomes in patients with 
glaucoma when intraocular pressure is adequately controlled by medications.  Therefore, aqueous shunts are 
considered investigational when criteria are not met. 
 
Micro-stents [Aqueous Shunts Without an Extraocular Reservoir (e.g., iStent Micro-Bypass)] 
 
Use of micro-stents has been studied in patients with both cataracts and less advanced glaucoma where the 
intraocular pressure (IOP) is at least partially controlled with medication. Results from these studies indicate 
that IOP may be lowered below baseline with decreased need for medication, although the benefit appears to 
diminish after the first year. In addition, the America Glaucoma Society (AGS) position statement support the 
use of technologies which reduce the need for pressure medication and complications related to more invasive 
procedures. Therefore, use of a single micro-stent may be considered medically necessary when implanted 
concurrently with cataract surgery, in patients whose intraocular pressure is not well-controlled with 
medication.   
 
The evidence is limited regarding the use of micro-stents to improve the overall net health outcomes in patients 
with glaucoma when intraocular pressure is adequately controlled by medications.  Therefore, use of micro-
stents are considered investigational when criteria are not met. 
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CROSS REFERENCES 
 
None 
 

CODES NUMBER DESCRIPTION 

CPT 0191T Insertion of anterior segment aqueous drainage device, without extraocular reservoir; 
internal approach, into the trabecular meshwork  

 0192T Insertion of anterior segment aqueous drainage device, without extraocular reservoir; 
external approach (Deleted 01/01/2014) 

 0253T Internal approach, into the suprachoroidal space 

 66180 Aqueous shunt to an extraocular reservoir (eg, Molteno, Schocket, Denver-Krupin) 
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CODES NUMBER DESCRIPTION 

 66183 Insertion of anterior segment aqueous drainage device, without extraocular reservoir, 
external approach 
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