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INSTRUCTIONS FOR USE 
The following Coverage Policy applies to health benefit plans administered by Cigna companies. Coverage Policies are intended to provide 
guidance in interpreting certain standard Cigna benefit plans. Please note, the terms of a customer’s particular benefit plan document 
[Group Service Agreement, Evidence of Coverage, Certificate of Coverage, Summary Plan Description (SPD) or similar plan document] may 
differ significantly from the standard benefit plans upon which these Coverage Policies are based. For example, a customer’s benefit plan 
document may contain a specific exclusion related to a topic addressed in a Coverage Policy. In the event of a conflict, a customer’s benefit 
plan document always supersedes the information in the Coverage Policies. In the absence of a controlling federal or state coverage 
mandate, benefits are ultimately determined by the terms of the applicable benefit plan document. Coverage determinations in each specific 
instance require consideration of 1) the terms of the applicable benefit plan document in effect on the date of service; 2) any applicable 
laws/regulations; 3) any relevant collateral source materials including Coverage Policies and; 4) the specific facts of the particular 
situation. Coverage Policies relate exclusively to the administration of health benefit plans. Coverage Policies are not recommendations for 
treatment and should never be used as treatment guidelines. In certain markets, delegated vendor guidelines may be used to support 
medical necessity and other coverage determinations. Proprietary information of Cigna. Copyright ©2014 Cigna 
 
 
Coverage Policy 
 
Aqueous Shunts/Aqueous Drainage Devices 
Cigna covers one or more U.S. Food and Drug Administration (FDA) cleared/approved aqueous 
shunts/aqueous drainage devices (e.g., Ahmed™ glaucoma valve, Baerveldt® glaucoma implant, 
ExPRESS™ mini glaucoma shunt, Krupin eye valve, Molteno® implant) (CPT®/HCPCS Codes 66180, 
66183, C1783, L8612) as medically necessary for refractory glaucoma when there is failure, intolerance 
or contraindication to conventional medical (i.e., topical or oral medication) and surgical (i.e., laser 
therapy, trabeculectomy) treatment. 
 
Cigna covers insertion of a single FDA-approved microstent (i.e., Glaukos iStent Trabecular Micro-
Bypass Stent inserted in conjunction with cataract surgery for the reduction of intraocular pressure in 
an individual with mild to moderate open-angle glaucoma currently treated with ocular hypotensive 
medication. 
 
Cigna does not cover an aqueous shunt/aqueous drainage device for ANY other indication because it is 
considered experimental, investigational or unproven. 
 
Procedures 
Cigna does not cover ANY of the following procedures for ANY indication because each is considered 
experimental, investigational or unproven: 
 

• ab interno trabeculectomy (trabectome) (66999) 
• canaloplasty (66174, 66175) 
• transciliary fistulization (transciliary filtration, Singh filtration) (0123T) 
• viscocanalostomy (including phacoviscocanalostomy) (66999) 
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General Background 
 
Glaucoma is a chronic disorder involving increased pressure in the eye due to fluid build up. There are several 
forms of glaucoma with open angle glaucoma (OAG) being the most common. The increased pressure 
associated with OAG can lead to optic neuropathies characterized by visual field loss and structural damage to 
the optic nerve fiber. If left untreated, glaucoma can result in partial or complete visual impairment. Currently, 
intraocular pressure (IOP) is the only treatable risk factor for glaucoma, and lowering IOP has proven beneficial 
in reducing the progression of loss of vision.  
 
In most cases, topical or oral medication is the first treatment of choice. For patients who are unwilling or unable 
to use medications or are unresponsive to medications, laser therapy or trabeculectomy, may be an option. 
Although laser therapy reduces IOP initially, its effects diminish over the course of a few years, and repetition of 
the procedure may not be beneficial. Trabeculectomy (CPT® 66170 and 66172), an invasive procedure, is the 
current standard surgical technique for reduction of IOP, but it can result in extremely low IOP, causing ocular 
damage. Over time, the surgery may fail due to scar formation at the drainage site. Aqueous shunts have been 
developed as alternative surgical treatment for patients with inadequately controlled glaucoma. Microstents have 
also been evaluated in the treatment of mild to moderate glaucoma in patients who are receiving treatment with 
ocular hypotensive medication.   
 
Additional surgical procedures including ab interno trabeculectomy (trabectome), canaloplasty, transciliary 
fistulization and viscocanalostomy (including phacoviscocanalostomy) have been proposed for the treatment of 
glaucoma. There is insufficient evidence in the published medical literature to demonstrate the safety and 
efficacy of these procedures. 
  
Aqueous Shunts/Aqueous Drainage Devices 
Aqueous shunts, also known as aqueous drainage devices, glaucoma drainage devices, setons, tube implants 
and tube shunts, are drainage devices used to control intraocular pressure (IOP) in the management of 
glaucoma. First generation shunts in widespread use (e.g., Ahmed [New World Medical, Inc.., Rancho 
Cucamonga CA], Baerveldt [Advanced Medical Optics, Inc. Santa Ana, CA, Krupin [Eagle Vision, Inc., Memphis 
TN’, Molteno [Molteno Opthalmic Ltd, Dunedin, New Zealand]) follow the same principles. They include an 
explant plate that, when encapsulated, creates a potential space into which aqueous humor can drain via a 
connecting tube. The explant plates are constructed of polypropylene or silicone rubber to which fibroblast 
cannot tightly adhere. Typically the tube of a shunt is placed into the anterior chamber of the eye and drains into 
one or more plates. Shunts differ based on the type of materials used (e.g., silicone, gold, stainless steel); 
presence or absence of a valve or flow restrictor in the tube; explant surface area; and shape, size, thickness 
and number of plates. Aqueous shunts are associated with intraoperative and postoperative complications 
similar to trabeculectomy plus an additional risk related to implantation of a foreign body and erosion of the tube. 
Diplopia has also been reported. However the risk of postoperative infection appears less with shunts compared 
to trabeculectomy. When a single quadrant device is in place and not providing adequate IOP control (i.e., 
clinical failure), an option is to add a second device in another quadrant (California Technology Assessment, 
2011; American Academy of Ophthalmology, 2010; Minckler, et al., 2008; Schwartz, et al., 2006).  
 
The ExPRESS™ Mini Glaucoma Shunt (Optomol, Israel) is a stainless steel non-valved device designed to 
have more reproducible results with less dependency on surgical skills than other aqueous shunts. The device 
is placed under a partial thickness scleral flap and transports aqueous fluid from the anterior chamber to the 
sub-conjunctival space, forming a bleb similar to trabeculectomy. Unlike a standard trabeculectomy, the 
procedure is noninvasive and does not require a traditional sclerectomy or iridectomy.  
 
The iStent Trabecular Micro-bypass Stent is a heparin-coated titanium L-shaped implant that was developed as 
a treatment option for patients with mild or moderate open-angle glaucoma. It is intended to improve aqueous 
outflow and decrease IOP by creating an opening in the trabecular meshwork and allow aqueous humor to drain 
into Schlemm’s canal and exit the eye. The iStent is a one-piece, heparin-coated, titanium L-shaped implant that 
can be inserted by either an internal or external approach. Unlike the devices described above, the iStent is an 
ab interno device (entirely within the eye with no communication to the outside. It is used in patients with mild-to-
moderate chronic open-angle glaucoma who are also candidates for cataract surgery. A single iStent device 
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was implanted in each eye in randomized controlled trials evaluating the device. Additional studies are in 
progress evaluating the use of more than one iStent in each eye. 
 
U.S. Food and Drug Administration (FDA) 
Examples of first generation aqueous drainage devices that received FDA 510(k) clearance between 1988 and 
1995 include the following: 
 

• Ahmed™ Glaucoma Valve (New World Medical, Inc., Rancho Cucamonga, CA): management of 
intractable glaucoma, particularly in cases where previous filtering procedures have failed or are known 
to have unsatisfactory results 

• Baerveldt® Pars Plana Glaucoma Implant (Pharmacia Iovision, Inc., Peapack, NJ): medically 
uncontrollable glaucoma with poor surgical prognosis 

• Krupin eye valve with disk (Hood Laboratories, Pembroke, MA) 
• Molteno Valve (Staar Surgical Co., Monrovia, CA) 

 
Modified versions of the Ahmed and Molteno devices received subsequent 510(k) clearance in 2006. The most 
recent version of the Molten Valve, the Molteno 3, is intended to reduce intraocular pressure in neovascular 
glaucoma or glaucoma where medical and conventional surgical treatments have not been successful in 
controlling the progression of disease. The Ahmed™ Glaucoma Valve (AGV™) Model M4 is intended for use in 
patients with intractable glaucoma to reduce intraocular pressure where medical and conventional surgical 
treatments have failed.  
 
The ExPRESS™ Mini Glaucoma Shunt (Optonol, Ltd, Israel), originally received 510(k) clearance in 2002. It 
was considered to be substantially equivalent to several predicate devices, including the Ahmed and Baerveldt 
devices, described above. A revised version, the Blunt Tip ExPRESS mini glaucoma shunt, was cleared in 
2003, and is indicated for use in reduction of intraocular pressure in patients with glaucoma where medical and 
conventional surgical treatments have failed. 
 
The Glaukos iStent Trabecular Micro-Bypass Stent (Glaukos Corp., Laguna Hills, CA) received FDA premarket 
approval (PMA) in June 2012 for use in conjunction with cataract surgery for the reduction of intraocular 
pressure (IOP) in adult patients with mild to moderate open-angle glaucoma currently treated with ocular 
hypotensive medication.. As a condition of approval, Glaukos is required to submit follow-up of the 
Investigational Device Exemption (IDE) study cohort extending to five years, a prospective, randomized 
multicenter parallel study with new enrollment (n=360) to assess long-term safety, and a prospective multicenter 
registry to include 500 patients. 
 
Several additional devices are under development/investigation but have not yet received FDA approval, 
including the EyePass™ Glaucoma Implant (GMP Companies, Inc., Ft. Lauderdale, FL) and the SOLX® Gold 
Shunt (SOLX, Inc., Waltham, MA), and the CyPass® Micro-Stent (Transcend Medical, Menlo Park, CA).  
 
Literature Review: Aqueous Drainage Devices 
First generation devices: Although the evidence evaluating the Ahmed, Baerveldt, Krupin, and Molteno 
devices is limited, these early devices have been in use for many years and have become established treatment 
options for selected patients with glaucoma.  
 
Randomized controlled trials and case series with up to seven-year outcomes have reported that Ahmed device 
was as good as other established treatment options in lowering intraocular pressure (Wishart, et al., 2010; 
Wilson, et al., 2003). Randomized controlled trials with 3-5 year follow-ups compared outcomes of patients 
treated with the Baerveldt device to patients who underwent trabeculectomy with mitomycin C.. The authors 
reported that the Tube shunt group had an overall higher success rate and a lower reoperation rate. One study 
reported a larger number of surgical complications in the Baerveldt group but most were transient and self-
limiting. Early postoperative complications were higher following trabeculectomy (Gedde, et al., 2012a; Gedde, 
et al., 2012b; Gedde, et al., 2009)  Studies evaluating the Krupin valve  consist of retrospective reviews with 
small patient population published prior to 2000. Studies evaluating the Molteno device are primarily in the form 
of case reports, case series (n=21–145) or retrospective reviews (n=30–162) with up to ten years follow-up. The 
studies reported improvement or no worsening of visual field loss, IOP, or use of hypotensive medication 
(Molteno, et al., 2011; Woodcock, et al., 2008; Broadway, et al., 2001).  
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ExPRESS™ Mini Glaucoma Shunt: de Jong (2009) conducted the first randomized controlled trial to compare 
the safety and efficacy of Ex-PRESS (n=40) (group A) to trabeculectomy (n=40) (group B). Patients, age greater 
than 18 years, had primary open-angle glaucoma, pseudoexfoliative or pigmentary glaucoma not controlled with 
maximal-tolerated medical therapy. Complete success was defined as a final IOP > 4 mmHg and ≤ 18 mmHg 
without antiglaucoma medications. Overall success was a final IOP > 4 mmHg and ≤ 18 mmHg with or without 
medications and failure was considered as an IOP > 18 mmHg or requirement for further glaucoma surgery. At 
the one-year follow-up, significantly more patients in group A achieved complete success (p=0.020), or achieved 
overall success. Both groups had a significant reduction in medication requirements following surgery, but the 
difference between the groups was not significant. There were no significant differences between the groups in 
visual acuity, complications or postoperative interventions.  
 
Five-year outcomes of the original randomized controlled trial were published by de Jong et al. in 2011. 
Compared to trabeculectomy, there was significantly better control of IOP without medications from one year 
(p=0.001) to three years (p=0.02) following implantation of the Ex-PRESS device. At year one, 12.8% of Ex-
PRESS patients required IOP medication compared to 35.9% of the trabeculectomy patients, although the 
difference was less significant at five years (41% versus 53.9%, respectively). Postoperatively, Ex-PRESS 
patients showed stable IOP from year one to year five (p=0.67) compared to a significant decrease in IOP at 
years three, four and five following trabeculectomy (p<0.0001). Up to the end of year three, IOP was significantly 
better controlled with the Ex-PRESS device (p=0.04), but at years four and five the differences were not 
significant. The responder rate was higher, time to failure was longer and surgical interventions for 
complications were less in the Ex-PRESS group.  
 
Glaukos iStent Trabecular Micro-Bypass Stent: Samuelson et al. (2011) conducted a multicenter randomized 
controlled trial to assess the safety and efficacy of cataract surgery with iStent compared to cataract surgery 
alone. Patients with open-angle glaucoma who planned to undergo phacoemulsification for cataracts were 
randomized to cataract surgery with implantation of an iStent (n=117 eyes) or to cataract surgery alone (n=123 
eyes). Implantation was unsuccessful in one eye. Follow-up occurred for up to 12 months. The primary outcome 
measure was IOP ≤ 21 mmHg without ocular hypotensive medication and the secondary measure was ≥ 20% 
reduction in IOP from baseline without medication. Additional efficacy measures included medication use and 
visual acuity. Compared to the control group, significantly more patients in the treatment group achieved primary 
and secondary outcomes (p<0.001, p=003, respectively). At the 12-month follow-up 70% of the treatment group 
vs. 50% of the control group had achieved both the primary and secondary outcomes. There was a significant 
delay in the introduction of medication in the treatment group vs. the control group (p<0.001) and significantly 
more patients in the control group required medication at 12 months (p=0.001). The overall adverse events were 
similar in both groups. Both groups improved in vision with no significant differences between the groups.  
 
Craven et al. (2012) reported the two year results from this study. At 24 months, the number of patients with an 
IOP of ≤ 21mm/Hg without ocular hypotensive medications was significantly higher in the iStent group compared 
to the control group (p=0.036). The proportion of patients with an IOP reduction of ≥ 20% from baseline without 
medications demonstrated a trend in favor of the stent group, although the difference between groups was not 
statistically significant (p=0.09). At 24 months, the mean number of medications used was not significantly 
different between the two groups. At 24 months, the corrected distance visual acuity was worse than 20/40 in 
seven eyes in the study group and nine eyes in the control group. There was no significant difference in 
postoperative complications between the two groups. 
 
Fernandez-Barrientos et al. (2010) conducted a randomized controlled trial to evaluate the changes in aqueous 
humor dynamics and the efficacy and safety of the iStent in combination with cataract surgery (n=17) (group 1) 
compared to cataract only surgery (n=16) (group 2). Study patients were eligible for cataract surgery, had a 
visual acuity worse than 20/40, had a medicated IOP > 17 mmHg and < 31 mmHg and an IOP > 21 mmHg and 
< 35 mmHg after appropriate washout of hypotensive medications. Group 1 received two iStents and 32% 
required a second and 6% required a third attempt to successfully implant the stent. At the 12-month follow-up 
trabecular outflow increased significantly in both groups and was significantly greater in the iStent group 
(p=0.02). The decrease in IOP and medication use was also significantly better in the iStent group (p=0.04, 
p=0.007). Limitations of the study include the small patient population and short-term follow-up.  
 
Fea (2010) conducted a randomized controlled trial to compare phacoemulsification alone (control group) (n=24) 
to phacoemulsification with iStent (n=12). Patients had previously been diagnosed with primary open-angle 
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glaucoma with an IOP above 18 mmHg at three separate visits, were on one or more ocular hypotensive 
medications, and had a preoperative corrected distance visual acuity no better than 20/80. Given the 
investigational nature of the iStent patients were randomized more heavily to the control group. Follow-ups 
occurred intermittently for up to 15 months. At 15 months, the IOP and medication usage were significantly 
lower in the iStent group compared to the control group (p=0.031, p=0.007, respectively). Following a one month 
washout period of ocular hypotensive agents 16 months after surgery, the IOP was significantly lower in the 
iStent group (p=0.042). Limitations of the study include the small patient population, short-term follow-up and 
unequal number of patients in each group.  
 
A 2013 ECRI Evidence Report, Trabecular Micro-bypass Stent (iStent) for Treating Open-angle Glaucoma 
provided the following conclusions, based on analysis of one multicenter randomized controlled trial, two single 
center randomized controlled trials, and three case series: 
 

• The results of three randomized controlled trials indicate that iStent implantation and cataract surgery 
decreased IOP and ocular hypotensive medication use compared with cataract surgery alone. 
According to three RCTs, the average number of ocular hypotensive medications used by patients 
receiving iStent and cataract surgery was significantly fewer than the average number used by patients 
undergoing cataract surgery alone. Lack of data prevented assessment on visual field loss, and no 
comparative data were available to assess vision-related quality of life and patients satisfaction 

• No studies addressed how iStent implantation and cataract surgery compare with cataract surgery and 
any other treatment 

• There were no significant differences in adverse events between patients treated with iStent 
implantation and cataract surgery and patients treated with cataract surgery alone. No studies 
addressed how adverse events for iStent implantation and cataract surgery compare with adverse 
events for cataract surgery and any other surgical treatments for patients with mild to moderate open 
angle glaucoma.  

 
Comparison of Aqueous Shunts  
Budenz et al. (2011) conducted a multicenter, randomized controlled trial to determine the efficacy and 
complications of the Ahmed glaucoma valve (AGV) model FP7 (n=143) compared to the Baerveldt glaucoma 
implant (BGI) model 101-350 (n=133) for the treatment of refractory glaucoma. Patients with uncontrolled 
glaucoma who had previously been treated with incisional surgery or who had other glaucoma diagnoses known 
to be poor candidates for trabeculectomy were included in the study. The primary outcome was failure (i.e., IOP 
> 21 mmHg or not reduced by 20% from baseline, IOP ≤ 5 mmHg, reoperation for glaucoma or removal of 
implant, or loss of light perception vision). Secondary outcomes included mean IOP, visual acuity, use of 
supplemental medical therapy, and complications. Eyes with successfully controlled IOPs (i.e., ≤ 21 mmHg and 
> 5 mmHg and reduced by at least 20% from baseline) were considered complete successes if medications 
were not used at either the 6- or 12-month visits and were considered qualified successes otherwise. A 
significant decrease in IOP was seen in both groups at the one-year follow-up (p<0.001, each). The AGV group 
had a significantly lower mean IOP at one day and one week following implantation compared to BGI (p<0.001, 
each) but the BGI group had a significantly lower IOP at one month (p=0.024), three months (p=0.043) and one 
year (p=0.007). Both groups achieved significantly lower medication requirement (p<0.001, each) but the 
difference between the groups was not significant (p=0.071). There was no significant difference in failure rates 
or overall successes between the groups, but the BGI group had more complete successes (p=0.031). More 
AVG patients required reoperation (p=0.016). More BGI patients experienced early postoperative complications 
compared to AGV patients (p=0.016) and serious postoperative complications associated with reoperation, 
vision loss of ≥ 2 Snellen lines, or both (p=0.014). In summary, the authors noted that greater IOP reduction 
occurred with the BGI but fewer early and serious complications were observed with the AGV and stated that 
“this study does not demonstrate clear superiority of one implant over the other.” Limitations of the study include 
the short-term follow-up, number of patients lost to follow-up (n=16) and potential bias in reoperation for 
glaucoma because the surgeon was not masked to the treatment assignment.  
 
In a multicenter, randomized controlled trial, Christakis et al. (2011) reported the one-year treatment outcomes 
of patients treated with the Ahmed-FP7 valve (n=124) compared to the Baerveldt-350 implant (n=114). Failure 
was defined as an IOP > 18 mmHg, < 5 mmHg or reduction from baseline of < 20% on two consecutive visits at 
or after three months, or additional glaucoma surgery required including device explant, vision-threatening 
complications, or loss of light perception. Complete success differed from qualified success in that the “IOP had 
to be in range at all visits from three months onward, no glaucoma medications were used, no additional 
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surgical interventions, were required, and vision loss did not exceed doubling of the algorithm of the minimum 
angle of resolution, which corresponds to approximately two Snellen lines”. Secondary outcomes compared the 
groups on the basis of IOP, medication use, visual acuity, complications related to the surgery, and interventions 
required. At the one-year follow-up, compared to the Ahmed group, the Baerveldt group had a significantly lower 
mean IOP (p=0.001) and required less medication (p=0.001). There was no significant difference between the 
groups in visual acuity (p=0.66). Failure occurred in 51 Ahmed patients and 30 Baerveldt patients (p=0.02). Nine 
Ahmed patients were considered complete successes compared to 18 Baerveldt patients (p=0.43). The 
cumulative probably of failure was higher in the Ahmed group (p=0.02). There was no significant difference in 
postoperative complications (p=0.19), but the Baerveldt group required more interventions (p=0.19). Author-
noted limitations include the fact that the patients had advanced glaucoma refractory to conventional medicinal, 
laser, and surgical therapy, and were at a high risk of surgical failure which limited the generalizability of the 
study, and the use of the Snellen acuity to monitor vision loss instead of more sensitive predictors of glaucoma 
progression. The study is also limited by the short-term follow-up.  
 
In a Cochrane systematic review, Minckler et al. (2006) compared various aqueous shunts for IOP control and 
safety. Fifteen randomized and quasi-randomized trials (n=1153) met inclusion criteria. Meta-analysis of two 
trials that compared Ahmed implant to trabeculectomy found trabeculectomy resulted in lower mean IOPs with a 
difference of 3.81 mmHg at 11 to 13 months following implantation. One study compared ridged to standard 
double-plate Molteno implants and found no clinically significant differences in outcome. Two trials investigated 
variation in surgical techniques with the Ahmed. One study investigated the double- versus single-plate Molteno 
and one trial compared the size of the Baerveldt shunts. Other studies investigated the adjunctive use of 
mitomycin (MMC) or systemic steroids. The authors concluded that “relatively few randomized trials have been 
published on aqueous shunts and methodology and data quality among them is poor. To date there is no 
evidence of superiority of one shunt over another.” 
 
Technology Assessments 
American Academy of Ophthalmology (AAO): The American Academy of Ophthalmology (AAO) (Minckler, et 
al., 2008) conducted a technology assessment on aqueous shunts for the treatment of Glaucoma.  Following a 
systematic review of the literature, AAO made the following conclusions:  
 

• Aqueous shunts are comparable to trabeculectomy for IOP control and duration of benefit. 
• Larger explant surface area is related to better IOP control. 
• Although primary indication for aqueous shunts is when prior medical or surgical therapy has failed, they 

may be used as primary surgical therapy for selected conditions such as trauma, chemical burns or 
pemphigoid. 

• There is sufficient level I evidence that demonstrates no benefit in using antifibrotic agents as adjuncts 
to aqueous shunt procedures. 

• There is sufficient level I evidence that demonstrates no benefit of systemic corticosteroids as adjuncts 
to aqueous shunt procedures. 

• There are insufficient published data to draw any definitive conclusions about the relative likelihood of 
early postoperative hypotony with implantation of valved or nonvalved devices.  

 
The assessment concluded that, based on level I evidence, aqueous shunts offer a valuable alternative to 
standard filtering surgery or to cyclodestructive therapy for many refractory glaucomas. The failure rate is 
approximately the same rate for trabeculectomy with adjunctive antifibrotic agents and in favorable cases shunts 
may continue to function to control IOP for more than two decades.”  
 
California Technology Assessment Forum (CTAF): A 2011 CTAF technology assessment evaluated the 
evidence for aqueous shunts for the treatment of glaucoma. Studies evaluating the Ahmed, Molteno, Baerveldt, 
Krupin and Ex-Press devices were included in the assessment. The author concluded that the use of aqueous 
shunts for the treatment of glaucoma not adequately controlled by medication and/or laser therapy met the 
CTAF technology assessment criterion for safety, effectiveness and improvement in health outcomes.  
 
Procedures 
In an effort to forego the complications of trabeculectomy, the established surgical treatment for glaucoma, new 
surgical techniques are being investigated. These proposed procedures include ab interno trabeculectomy using 
the Trabectome™ system, canaloplasty, transciliary fistulization and viscocanalostomy including 
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phacoviscocanalostomy. However, there is insufficient evidence to support the safety and efficacy of these 
evolving surgical interventions for the treatment of glaucoma. 
 
Ab Interno Trabeculectomy (Trabectome) 
Ab interno trabeculectomy, or trabectome, is a new, minimally invasive surgical procedure aimed at selectively 
removing the trabecular meshwork and the inner wall of Schlemm’s canal using an internal approach and the 
Trabectome system (Neomedix Corp., Tustin, CA). The Trabectome system consists of a disposable hand piece 
tip that will fit through a 1.6 millimeter corneal incision. The hand piece is connected to a console with irrigation 
and aspiration capabilities and to an electrocautery generator. Using the microcautery tip, the arc of the 
trabecular meshwork and inner wall of Schlemm’s canal are removed in order to open the drainage system in 
the eye. The targeted tissue is vaporized using bursts of high-frequency electrocautery. The procedure takes 
about 20 minutes and is performed in an outpatient setting. The proposed advantages of trabectome are that 
the procedure opens a large pathway for aqueous drainage from the anterior chamber to the collector channels 
with minimal damage to adjacent structures; the temporal clear cornea approach spares the conjunctiva; 
absence of a filtering bleb; and it allows for further glaucoma surgery if needed. Proposed disadvantages are the 
lack of circumferential flow in Schlemm’s canal limiting outflow; possibility of cleft closure; the limitation of IOP 
reduction by episcleral venous pressure and Schlemm’s canal resistance; and reported postoperative 
intraocular pressure (IOP) remained, at best, in the mid-teen range making it undesirable in patients with low-
target IOP goals. It is proposed to be well suited for use in conjunction with cataract surgery (Francis, et al., 
2011; ECRI, 2010; Pantcheva and Kahook, 2010; Filippopoulos and Rhee, 2008).  
 
U.S. Food and Drug Administration (FDA): The Trabectome High Frequency Generator/LP is FDA 510(k) 
approved “for use with compatible electrosurgical instruments in low power microsurgical applications for the 
removal, destruction and coagulation of tissue” (FDA, 2006). The FDA approval does not specifically say that 
the Trabectome is indicated for the treatment of glaucoma. 
 
Literature Review: There is insufficient evidence to support the safety and efficacy of trabectome. Studies are 
primarily in the form of case reports, case series and retrospective reviews with short-term follow-ups (six 
months to two years). Patient selection criteria have not been established. Current concepts regarding the IOP 
goal at which a patient would avoid optic nerve damage would not be achieved by trabectome in patients with 
advanced glaucoma. Trabectome may assume a role in the treatment of early or moderately advanced 
glaucoma where a percentage reduction in IOP cannot be achieved with medication alone. Long-term data 
comparing trabectome to trabeculectomy or established aqueous shunts are needed to clarify the role of this 
procedure for the treatment of OAG (Jea, et al., 2012; Ting, et al., 2012; Filippopoulos and Rhee, 2008; 
Mosaed, et al., 2009; Minckler, et al., 2008).  
 
Francis et al. (2008) reported the outcomes of a prospective case series in 304 patients who underwent 
trabeculotomy with Trabectome combined with cataract extraction. Patients had OAG and visually significant 
cataracts. Preoperatively the mean IOP was 20.0 mmHg ± 6.3 compared to 14.8 ± 3.5 mmHg at six months and 
15.5 ± 2.9 mmHg at one year. Glaucoma medication usage dropped from 2.65 ± 1.13 to 1.76 ± 1.25 at six 
months and 1.44 ± 1.29 at one year. Success defined as a 20% or greater drop in IOP or a decrease in 
glaucoma medications without the need for additional medications or surgical procedures was 78% at six 
months and 64% at 12 months. Nine patients required a second procedure. The only significant intraoperative 
complication was blood reflux which occurred in 239 patients. Limitations of the study include the small patient 
population, short-term follow-up and lack of a comparison or control group. The authors noted that because 
trabectome was performed in conjunction with cataract extractions, it is not possible to determine to what extent 
the procedure contributed to the lowering IOP and medication usage. 
 
Canaloplasty 
Canaloplasty is a nonpenetrating procedure, similar to viscocanalostomy, aimed at lowering the IOP by 
permanently stretching the trabecular meshwork and restoring the natural drainage of fluid out of the eye. 
Conceptually, canaloplasty is an extension of viscocanalostomy with the addition of catheter-aided dilation, the 
placement of a permanent suture under tension in Schlemm’s canal, and the creation of an intrascleral 
reservoir. The surgery is technically challenging and is contraindicated in eyes with angle recession, 
neovascular glaucoma, chronic angle closure, and narrow-angle glaucoma and in patients with previous ocular 
surgery that would prevent 360° catheterization of the Schlemm’s canal (Francis, et al., 2011; Razeghinejad and 
Spaeth, 2011; Koerber, 2007; Goldberg, 2006). 
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Literature Review: There is insufficient evidence in the published peer-reviewed scientific literature to support 
the safety and efficacy of canaloplasty for the treatment of glaucoma. Studies are primarily in the form of case 
series with heterogeneous patient populations and short-term follow-ups. Comparisons of canaloplasty to 
established treatment modalities are lacking. Many questions remain regarding the proper degree of tension of 
the suture, long-term effect of the suture in the canal, and resultant microscopic changes in the outflow system 
morphology (Shingleton, et al., 2008). 
 
Lewis et al. (2011) conducted a multicenter, prospective case series (n=157 eyes) to analyze the safety and 
efficacy of canaloplasty. Patients had a diagnosis of primary open-angle glaucoma, pigmentary dispersion 
glaucoma, pseudoexfoliative glaucoma or mixed mechanism. Many patients were on maximally tolerated 
medical therapy and 73 patients had previously undergone surgical intervention. One group of patients had 
canaloplasty alone with or without successful suture placement (n=123) (group 1) and one group had 
canaloplasty with successful suture placement combined with phacoemulsification (n=36) (group 2). At the three 
year follow-up (n=134), all eyes had a mean IOP of 15.2 ± 3.5 mmHg with a mean glaucoma medication use of 
0.8 ± 0.9 compared to 23.8 ± 5.0 mmHg and 1.8 ± 0.9 at baseline, respectively. Eyes that underwent cataract 
surgery with canaloplasty had a mean IOP of 13.6 ± 3.6 mmHg on 0.3 ± 0.5 medications compared to a 
baseline IOP of 23.5 ± 5.2 mmHg on 1.5 ± 1.0 medications. IOP and medication usage were significantly 
decreased from baseline in all eyes (p<0.001) at all follow-up visits. Thirteen eyes lost two or more lines of 
visual acuity. At 36 months, 36.0% of patients in group 1 achieved complete success and 77.5% achieved 
qualified success compared to 70.4% of patient in group 2 who achieved a qualified success. Overall, surgical 
and postsurgical complication rates were low. A total of 12.7% of patients had cataract progression of which 
3.8% had preexisting cataracts. Limitations of the study include the lack of a control group, number of patients 
lost to follow-up (n=23) and the short-term follow-up.  
 
In a prospective, multicenter case series, Bull et al. (2011) evaluated the safety and efficacy of canaloplasty 
(n=109 eyes) in patients with open-angle glaucoma. Group 1 underwent canaloplasty alone and group 2 
underwent canaloplasty plus cataract surgery. Diagnosis included primary open-angle glaucoma, pigmentary 
dispersion glaucoma or pseudoexfoliative glaucoma. A complete success was defined as reaching the specified 
IOP without glaucoma medication and a qualified success was defined as including the use of one or two 
medications. Follow-ups occurred for up to three-years (n=96). Group 1 had a mean baseline IOP of 23.0 ± 4.3 
mmHg and a mean glaucoma medication usage of 1.9 ± 0.7 compared to a mean IOP of 15.1 ± 3.1 mmHg on 
0.9 ± 0.9 medications at the three-year follow-up. Group 2 had a mean baseline IOP of 24.3 ± 6.0 mmHg on 1.5 
± 1.2 medications compared to a mean IOP of 13.8 ± 3.2 mmHg on 0.5 ± 0.7 medications at 3 years. Compared 
to baseline, there was a significant decrease in IOP and medication usage in all eyes at each follow-up visit 
(p<0.0001, each). Group one showed no significant change from baseline visual acuity results (p=0.70). A total 
of 36.5% of group 1 eyes achieved complete success at an IOP ≤ 18 mmHg and 82.4% achieved a qualified 
success. In group 2, 61.5% achieved complete success and 100% achieved a qualified success. Fifty-one 
patients required postoperative interventions and 39 had ocular-related surgical and post-surgical complications. 
Limitations of the study include the lack of a comparative group, small patient population, patients lost to follow-
up (n=13) and short-term follow-up.  
 
In a randomized controlled trial (n=90), Grieshaber et al. (2010) compared the safety and efficacy of two 
polypropylene sutures for tensioning of the inner wall of Schlemm’s canal during canaloplasty in patients with 
primary open-angle glaucoma. A 6-0 prolene suture was used in group 1 and a 10-0 suture was used in group 
2. The mean preoperative IOP was 42.7 ± 12.5 mmHg in group 1 compared to a mean postoperative pressure 
without medication of 19.2 ± 6.4 mmHg at the fifteen-month follow-up. The mean preoperative IOP was 45.0 ± 
12.1 mmHg in group 2 compared to a mean postoperative pressure without medication of 6.4 ± 4.9 mmHg at 
fifteen months. IOP < 18 mmHg without medication was significantly less with the 10-0 prolene suture (p=0.01). 
Limitations of the study include the small patient population and short-term follow-up. 
 
Grieshaber et al. (2010) selected 60 eyes from consecutive patients to evaluate the efficacy and safety of 
canaloplasty in patients with primary open-angle glaucoma. Mean follow-up was 30.6 ± 8.4 months. The mean 
preoperative IOP was 45.0 ± 2.1 mmHg compared to a mean postoperative IOP (without medications) at six 
months of 15.4 ± 5.4 mmHg (n=57), at 12 months 15.4 ± 5.2 mmHg (n=54), at 24 months 16.3 ± 4.2 mmHg 
(n=51), and at 36 months 13.3 ± 1.7 mmHg (n=49). For IOP ≤ 21 mmHg, complete success rate (without 
medications) was 77.5% (38/49), and qualified success rate (with or without medications) was 81.6% (40/49) at 
36 months. The complete success rate of an IOP of 21, 18 or 16 mmHg or less after 36 months was 81%, 
67.8% and 47.2%, respectively. During the three-year follow-up, best corrected visual acuity did not deteriorate 
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in 57 eyes (95%). Complications included two detachments of Descemet’s membrane, and one passage of the 
microcatheter into the anterior chamber and one in the suprachoroidal layer. Limitations of the study include the 
small patient population, short-term follow-up, lack of comparison to an established treatment option, and 
patients (n=11) lost to follow-up.  
 
Lewis et al. (2009) reported on an ongoing 14-center, open-label study (n=127) conducted to demonstrate the 
safety and efficacy of canaloplasty. Diagnoses included primary OAG, pigmentary dispersion glaucoma, 
exfoliation glaucoma or primary OAG mixed with another type of glaucoma. Efficacy analysis of canaloplasty 
was based on three subgroups. Group 1 (n=127) included all patients, group 2 (n=97) included patients with 
successful suture implantation during canaloplasty alone, and group 3 (n=32) included patients with successful 
suture implantation during canaloplasty plus cataract surgery. At 24 months, all patients had a mean IOP of 16.0 
mmHg ± 4.2 and a mean glaucoma medication use of 0.5 ± 0.8. Patients treated with canaloplasty alone had a 
mean IOP of 16.3 ± 3.7 mmHg and 0.6 ± 0.8 mean medications and eyes with combined surgery had a mean 
IOP of 13.4 ± 4.0 mmHg and 0.2 ± 0.4 mean medications. All results were statistically significant compared to 
the baseline values (P<0.001). The most frequent post-operative intervention was cataract surgery (8.6%) and 
laser goniopuncture (4.7%). Three patients had increased IOP at the 24-month follow-up and three patients lost 
3 or more lines of best corrected visual acuity. The two most frequent post-operative complications were 
microhyphema and early elevated IOP in the first three months (7.9% each). Other complications included: 
hyphema (6.3%), blebs (3.8%), and late elevated IOP (2.4%). In addition to the small heterogeneous patient 
population and short-term follow-ups, limitations of the study include lack of randomization, and comparison to 
an established surgical intervention. The authors noted that long-term results and comparative studies are 
needed to validate the results of this study.  
 
In a prospective case series involving nine centers, Shingleton et al. (2008) evaluated the safety and efficacy of 
canaloplasty combined with clear corneal phacoemulsification and posterior chamber intraocular lens (IOL) 
implantation for the treatment of OAG. Adult patients (n=54 eyes) with qualifying treated preoperative IOP of at 
least 21 mmHg or higher and open angles were eligible. At the three-, six-, and 12-month follow-ups, 85%, 89%, 
and 74% of eyes were examined, respectively. In all eyes, the mean postoperative IOP was 13.6 ± 3.8 mmHg at 
1 month, 14.2 ± 3.6 mmHg at 3 months, 13.0 ± 2.9 mmHg at 6 months, and 13.7 ± 4.4 mmHg at 12 months 
(p<0.0001). Medication use dropped to a mean of 0.2 ± 0.4 per patient at 12 months (p< 0.0001). Overall, a 
mean improvement in best corrected visual acuity was observed after 12 months. Surgical complications 
included hyphema (n=3, 5.6%), Descemet tear (n=1, 1.9%), and iris prolapse (n=1, 1.9%). Transient IOP 
elevation of more than 30 mmHg was observed in four eyes (7.3%) one day postoperatively. Author-noted 
limitations of the study included lack of randomization and a control group. It was also acknowledged that the 
learning curve inherent to this and many new surgical procedures also played a key role in outcomes, as sites 
with larger numbers of enrolled patients had greater success with the procedure.  
 
Transciliary Fistulization 
Transciliary fistulization, transciliary filtration or Singh filtration uses the Fugo Blade™ (MediSURG Ltd., 
Norristown, PA), also called the Plasma Blade, for tissue ablation and noncauterizing hemostatic mechanisms to 
create a nonbleeding micropore which drains aqueous from behind the iris and into subconjunctival lymphatics. 
The proposed advantages of this procedure are the posterior route of aqueous filtration, lack of use of 
antifibrotic agents, low relative cost and shorter surgery time relative to trabeculectomy. The disadvantages are 
that it is an external filtration procedure with bleb formation with a risk of overfiltration and hypotony (Francis, et 
al., 2011, Singh and Singh, 2002). 
 
U.S. Food and Drug Administration (FDA): The Fugo Blade for glaucoma (MediSURG Ltd., Norristown, PA) is 
510(k) approved by the FDA for “sclerostomy for the treatment of primary open-angle glaucoma when maximum 
tolerated medical therapy and trabeculopasty have failed” (FDA, 2004). 
 
Literature Review: There is insufficient evidence in the peer-reviewed literature to support the safety and 
efficacy of transciliary fistulization using the Fugo blade. The limited number of studies are primarily in the form 
of case series and retrospective reviews with small patient populations (n=16–147) and six to 12 months follow-
up. Studies lacked specific inclusion and exclusion criteria and paucity of data (Francis, et al., 2011).  
 
Viscocanalostomy and Phacoviscocanalostomy 
Viscocanalostomy involves creating a scleral reservoir and an injection of a viscoelastic biocompatible polymer 
to open the ostia of the canal. This opening allows passage of fluid from the anterior chamber into the canal 
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which lowers the IOP. Unlike trabeculectomy, viscocanalostomy avoids full-thickness penetration into the 
anterior chamber of the eye (Goldberg, 2006; Koerber, 2007; National Institute for Health and Clinical 
Excellence [NICE], 2008).  
 
Viscocanalostomy is also proposed for use in conjunction with phacoemulsification (i.e., the removal of lens 
nucleus within the lens capsule by breaking up the lens into tiny pieces for extraction) during cataract surgery. 
The combination of cataract surgery and viscocanalostomy is called phacoviscocanalostomy and is proposed 
for use in the place of phacotrabeculectomy. The combined surgery is used for patients who require surgical 
intervention for the treatment of cataract and glaucoma. Compared to cataract surgery alone, 
phacoviscocanalostomy is proposed to provide better long-term control of IOP, protection from postoperative 
IOP spikes and prevention of late-failure trabeculectomy (Kobayashi and Kobayashi, 2007; Shoji, et al., 2007; 
Park, et al., 2006; Wishart, et al., 2006). The evidence in the published peer-reviewed literature does not 
support viscocanalostomy or phacoviscocanalostomy for the treatment of glaucoma. 
 
Literature Review-Viscocanalostomy: Randomized controlled trials have reported that viscocanalostomy is 
not clinically comparable to trabeculectomy, the standard surgical procedure for the treatment of glaucoma, in 
reducing and maintaining lower IOP values. Overall, significantly better reductions in IOP were seen following 
trabeculectomy and in some cases, with less repeat treatments needed.  
 
Chai and Loon (2010) conducted a meta-analysis of ten randomized controlled trials (n=458 eyes/397 patients) 
to compare the outcomes of viscocanalostomy to trabeculectomy mainly for the treatment of primary (n=371) or 
secondary (n=75) open-angle glaucoma. The authors compared the postoperative mean intraocular pressure 
(IOP), mean number of antiglaucomatous medications, as well as adverse events. Follow-ups ranged from six 
month to four years. At six, 12, and 24 months, a significantly lower mean IOP was reported following 
trabeculectomy (p<0.00001, p<0.00001, p<0.0001, respectively). Trabeculectomy patients required a 
significantly less number of postoperative antiglaucomatous medications compared to viscocanalostomy 
(P<0.00001). Six studies reported that viscocanalostomy had a significantly higher relative risk of perforation of 
Descemet membrane (p=0.007). The relative risk of hypotony, hyphema, shallow anterior chamber, and cataract 
formation were significantly less in the viscocanalostomy group (p=0.0005, p=0.008, p=0.0002, p=0.002, 
respectively). Author-noted limitations of the study include: the studies may not be completely comparable due 
to various surgical techniques and surgeon experience; two studies lacked data on IOP; and the follow-ups were 
short-term.  
 
Hondur et al. (2008) performed a meta-analysis of randomized controlled trials and case series that evaluated 
nonpenetrating glaucoma surgery (NPGS), including deep sclerectomy (n=22) and viscocanalostomy (n=14) for 
the treatment of OAG. Success was defined as IOP of ≤ 21 millimeters of mercury (mmHg) without the use of 
antiglaucoma medicine. Because they affect the results of NPGS, data related to postoperative goniopuncture 
and needling with antimetabolite application were noted. In general, the mean follow-up of the viscocanalostomy 
studies was 25.6 months. The percentage of cases achieving ≤ 21 mmHg was 51.1% following primary 
viscocanalostomy (n=9) and 36.8% after viscocanalostomy with antimetabolite or implant (n=3). With lower set 
IOP targets, the rates of success ranged from 10%–67% following viscocanalostomy. Several factors were 
identified that may account for the wide variation in the success rates of NPGS including the variations in 
surgical techniques (i.e., use of implants and antimetabolite application) and post-operative manipulation (e.g., 
goniopuncture, subconjunctival 5-FU injection), variations in success criteria and targeted IOPs, and differences 
in follow-up lengths. There was an absence of data regarding the severity of glaucoma in the pre-operative 
patient populations and a lack of data regarding visual acuity following viscocanalostomy. The authors noted 
that data regarding the success of NPGS beyond three years was limited. According to the authors, the analysis 
implied that NPGS can achieve IOP reduction. However, these procedures “may not be suitable surgical options 
for patients in whom vigorous IOP reduction is required.” Long-term studies with data related to glaucoma 
severity and proper target IOPs are needed.  
 
Earlier published reports from randomized controlled trials also compared the results of viscocanalostomy to 
trabeculectomy for the treatment of glaucoma (Gilmour, et al., 2007; Cheng, et al., 2004; O’Brart, et al., 2004; 
Yalvac, et al., 2004; Yarangümeli, et al., 2004; Carassa, et al., 2003; Kobayashi, et al., 2003; O’Brart, et al., 
2002; Lüke, et al., 2002; Jonescu-Cuypers, et al., 2001). Overall, trabeculectomy provided a statistically 
significant decrease in IOP and an increase in IOP control compared to viscocanalostomy. Reported 
complications were varied and conflicting. Some studies reported no significant differences in complications 
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while others reported a lower incidence of post-operative cataract formation and hypotony following 
viscocanalostomy.  
 
Literature Review-Phacoviscocanalostomy: The evidence in the published peer-reviewed literature does not 
support the safety and efficacy of phacoviscocanalostomy for the treatment of glaucoma. Published studies 
include a limited number of case series and retrospective reviews with small patient populations and short-term 
follow-ups (Awalda and Hassan, 2011; Kobayashi and Kobayashi, 2007; Wishart, et al., 2006). The effects on 
postoperative medication usage, as well as the long-term effects of phacoviscocanalostomy are unknown. 
Studies comparing phacoviscocanalostomy to established treatment modalities are lacking.  
 
Technology Assessments 
Agency for Healthcare Research and Quality (AHRQ): AHRQ (2012) conducted a comparative effectiveness 
review on treatments for glaucoma. The report included 23 systematic reviews (12 on medical treatment and 9 
on surgical treatment), 73 randomized or quasi-randomized controlled trials and 13 observational studies. A 
search for studies including medical therapy (topical and systemic), laser therapy, trabeculectomy, aqueous 
drainage devices (I.e., Baerveldt, Ahmed, Krupin, Molteno), deep sclerectomy, viscocanalostomy, iScience 
microcatheter (canaoloplasty), Trabectome, ExPRESS shunt, Glaukos iStent, and SOLX Gold Shunt was 
conducted. One randomized controlled trial each on ExPRESS (n=80), iStent (n=36), and viscocanalostomy 
(n=40) met inclusion criteria. No studies on iScience microcatheter (canaoloplasty), trabectome, or the SOLX 
Gold Shunt were included. The study populations were age ≥ 40 years, with open-angle or suspect open-angle 
glaucoma. Due to the “appreciable variability in interventions, follow-up intervals, and assessments of 
outcomes” meta-analysis of primary studies could not be performed. AHRQ concluded: 1) trabeculectomy 
lowers IOP more than nonpenetrating surgeries; 2) trabeculectomy results in more complications than 
nonpenetrating surgeries; and 3) the data available on the role of aqueous drainage devices in open-angle 
glaucoma are inadequate to draw conclusions.  
 
Professional Societies/Organizations 
American Academy of Ophthalmology (AAO): The AAO published an ophthalmic technology assessment on 
novel glaucoma procedures (Francis, et al., 2011). The assessment included Fugo blade transciliary filtration, 
iStent, Ex-PRESS glaucoma shunt, SOLX Gold Shunt, canaloplasty, and trabectome. AAO concluded that these 
devices and techniques “are still in the initial stage (≤ 5years) of clinical experience and lacking widespread 
use.” Clinical trials were limited to “nonrandomized, retrospective or prospective, interventional, clinical case 
series, generally classified as providing only level III evidence in support of the procedures”. Randomized 
clinical trials are needed to compare these procedures to trabeculectomy and phacoemulsification. AAO 
concluded “it is possible to state that these novel procedures show potential for the treatment of glaucoma and 
that they warrant continued support and future studies. It is not possible to conclude if they are superior, equal 
to, or inferior to surgery such as trabeculectomy or to one another”.  
 
The AAO (2010) practice guidelines on the management of primary OAG stated that medical therapy is the most 
common intervention for the management of glaucoma and when indicated surgical interventions include laser 
therapy and trabeculectomy. AAO included aqueous shunts that divert aqueous humor to an end plate as 
another treatment option and listed the Baerveldt glaucoma implant, Molteno implant, Ahmed glaucoma valve 
and the Krupin implant as examples of these devices. AAO further explained that “aqueous shunts have 
traditionally been used to manage medically uncontrolled glaucoma when trabeculectomy has failed to control 
IOP or is deemed unlikely to succeed. This includes eyes with neovascular glaucoma, uveitic glaucoma, 
extensive conjunctival scarring from previous ocular surgery or cicatrizing diseases of the conjunctiva, and 
congenital glaucoma in which angle surgery has failed”. These devices are now being proposed for a broader 
scope of surgical management for this population. Viscocanalostomy is a nonpenetrating surgery used by some 
physicians as an alternative to trabeculectomy, but AAO stated that the precise role of nonpenetrating surgeries 
(i.e., viscocanalostomy and nonpenetrating deep sclerectomy) is yet to be determined. They also noted that the 
role of canaloplasty is currently under evaluation. 
 
Use Outside the U.S. 
The following devices have been awarded the CE mark permitting commercial distribution in Europe and are 
listed in Health Canada’s Medical Devices Active Listing (may not be all inclusive): 
 

• Ahmed Glaucoma Valve (New World Medical, Inc., Ranncho Cucamonga, CA) 
• Baerveldt Glaucoma Implant (Abbot Medical Inc., Santa Ana, CA) 
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• CyPass Micro-Stent (Transcend Medical, Inc., Menlo Park, CA) 
• Double Plate Glaucoma Implant (Molteno Opthalmic, Ltd, Dunedin, New Zealand) 
• Glaukos iStent Trabecular Micro-bypass Stent (Models GTS-100R and GTS-100-L0 and inserter (GTS-

100i) 
• Ex-Press Glaucoma Filtration Device (Alcon Laboratories, Sinking Spring PA) 
• SOLX Gold Shunt (SOLX, Inc., Waltham MA) 

 
National Institute for Health and Care Excellence (NICE) (United Kingdom): NICE guidance on the 
diagnosis and management of chronic open-angle (OAG) and ocular hypertension (2009) concluded from the 
evidence (low to moderate quality) that trabeculectomy is more effective than non-penetrating surgery (e.g., 
viscocanalostomy) in reducing IOP from baseline at six- and 12-month follow-ups, but the effect size may be too 
small to be clinically significant. Trabeculectomy is also more effective in reducing the number of eyes with 
unacceptable IOP at six- and 12-month follow-ups. Regarding complications, trabeculectomy is more likely to 
cause cataract formation and persistent hypotony compared to non-penetrating surgery, but there were no 
significant differences in postoperative wound leaks. Regarding canaloplasty, NICE (2008) stated that the 
procedure should be used only in the “context of research or formal prospective data collection” for the 
treatment of primary OAG. They noted that the current evidence on the safety and efficacy of canaloplasty is 
inadequate in quality and quantity.  
  
NICE guidance published in 2012 states that current evidence, primarily from case series, on the safety and 
efficacy of trabeculotomy ab interno for open angle glaucoma is adequate to support the use of this procedure 
but encouraged the collection of long-term efficacy data.  
 
A 2008 NICE guidance document states that the current evidence on the safety and efficacy of canaloplasty for 
primary open-angle glaucoma was inadequate in quality and quantity and the procedure should only be used in 
the context of research.  
 
Summary 
Although there are a limited number of published, well-designed clinical trials evaluating the safety and efficacy 
of aqueous shunts/aqueous drainage devices implantation of these devices (i.e., Ahmed™ Glaucoma Valve, 
Baerveldt® glaucoma implants, ExPRESS™ Mini Glaucoma Shunt, Krupin eye valve, Molteno® implant) has 
become a well-established surgical intervention for patients with refractory glaucoma who are unresponsive to 
medical and standard surgical intervention or in whom medical and surgical treatment is not tolerated or is 
contraindicated. Implantation of a microstent (i.e., iStent Trabecular Micro Bypass Stent) may be a reasonable 
treatment option when performed in conjunction with cataract surgery in an individual with mild to moderate 
glaucoma being treated with ocular hypotensive medication. 
 
Evidence in the published peer-reviewed scientific literature does not support the safety and efficacy of ab 
interno trabeculectomy (trabectome), canaloplasty, transciliary fistulization, viscocanalostomy and/or 
phacoviscocanalostomy for the treatment of glaucoma. The published studies are primarily in the form of case 
reports, case series and retrospective reviews with small, heterogeneous patient populations and short-term 
follow-ups. For some of these procedures, patient selection criteria have not been established. Based on the 
available evidence, it is not possible to determine how these procedures compare to established medical and 
surgical treatment of glaucoma. 
 
 
Coding/Billing Information  
 
Note: 1) This list of codes may not be all-inclusive. 
          2) Deleted codes and codes which are not effective at the time the service is rendered may not be eligible 
              for reimbursement 
 
Aqueous Shunts/Aqueous Drainage Devices 
 
Covered when medically necessary: 
 
CPT®* Description 
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Codes 
66180 Aqueous shunt to extraocular reservoir (eg, Molteno, Schocket, Denver-Krupin) 
66183 Insertion of anterior segment aqueous drainage device, without extraocular 

reservoir; external approach (Code effective 01/01/2014) 
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 (Code deleted 01/31/2013) 

 
HCPCS 
Codes 

Description 

C1783 Ocular implant, aqueous drainage assist device 
L8612 Aqueous shunt 

 
Experimental/Investigational/Unproven/Not Covered for any indications: 
 
CPT* Codes Description 
66174 
 

Transluminal dilation of aqueous outflow canal; without retention of device or 
stent  

66175 Transluminal dilation of aqueous outflow canal; with retention of device or stent 
0123T Fistulization of sclera for glaucoma, through ciliary body 
0253T Insertion of anterior segment aqueous drainage device, without extraocular 

reservoir; internal approach, into the suprachoroidal space (researching this 
code to determine applicability) 

 
Experimental/Investigational/Unproven/Not Covered when used to report ab interno trabeculectomy 
(Trabectome) or viscocanalostomy (including phacoviscocanalostomy): 
 
CPT* Codes Description 
66999 Unlisted procedure, anterior segment of eye 

 
 *Current Procedural Terminology (CPT®) ©2013 American Medical Association: Chicago, IL. 
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