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Ethics is knowing the difference between what you have a right to do 
and what is right to do.

–Potter Stewart
Which surgical procedure to adopt for a glaucoma patient? In 

the last decade, the options available for managing a glaucoma 
patient have exploded and currently, there is no standardized 
way of treatment available with wide variations based on surgeon 
training, patient affordability, and regional availability of surgical 
devices. Even though a high intraocular pressure (IOP) is not the 
defining prerequisite for glaucoma diagnosis, its lowering is the only 
definitive treatment to prevent the progression of glaucomatous 
optic neuropathy.1 Additionally, surgery which had hitherto been 
reserved for patients with advanced glaucoma and those with 
uncontrolled IOP on maximal tolerable medical therapy has shifted 
toward early glaucoma and even ocular hypertension with a focus 
on doing away with medical therapy and improving the quality 
of life (QoL) measures.2 Trabeculectomy has a long and proven 
track record as the gold standard, with glaucoma drainage devices 
(GDD)/tubes reserved for eyes with refractory glaucoma or failed 
trabeculectomy, although there is a trend for more tube surgeries 
after the TVT study.3 Even though trabeculectomy and tube have 
the best IOP lowering capability, they do have a significant risk of 
sight-threatening complications.

In the last decade, a new generation of glaucoma implants has 
gained momentum, bridging the glaucoma management spectrum: 
the safety of topical therapy and the efficacy of conventional 
glaucoma surgeries. These implants are broadly categorized as 
MIGS—“Minimally Invasive Glaucoma Surgery”. The MIGS implants 
are ideally inserted ab interno without any conjunctival incision. 
However, ab-externo devices with minimal to no scleral dissection 
have also been included in the broad classification of MIGS.4 
These devices are proposed to have a better safety profile than 
conventional filtering surgery/tubes, with a moderate IOP lowering 
efficacy and a shorter surgical time.5

For the widespread utilization and acceptance of any new 
surgical modality as a replacement of the existing standard of 
care, the former should display a similar efficacy, a better safety 
profile, and cost-effectiveness for the global population. With the 
introduction of many new implants, the ophthalmic community 
needs to pay adequate attention to the ethical implications of their 
use on patients.

The central issue with trabeculectomy surgery has been 
the long-term complications (bleb leak, hypotony, blebitis, 
endophthalmitis) associated with the use of mitomycin C as an anti-
fibrotic agent. However, the incidence of these complications can 
be lowered by simply reducing the dose of mitomycin C to 0.1/0.2 
mg for 3 minutes; instead of using 0.4 mg for 3 to 5 minutes, as 
reported in some major surgical trials.6 A bioengineered collagen 
implant called “Ologen”, was proposed as an alternative to 
mitomycin C. It was engineered to modulate wound healing and to 

provide a scaffold for the growth of the fibroblasts; thus, preventing 
closure of the ostium and the flap. However, trabeculectomy with 
Ologen was found to have poorer outcomes, when compared with 
trabeculectomy with mitomycin C; and additionally, it was reported 
that there was no benefit of adding Ologen to an MMC augmented 
trabeculectomy.7–10

The advent of GDD has brought new hope for the management 
of refractory glaucoma and failed trabeculectomy.11 But the use 
of these implants in surgery naïve eyes was found to have less-
desirable outcomes as compared to those of MMC augmented 
trabeculectomy. In the PTVT study, trabeculectomy was found 
to have a higher success rate, less need for medications, and 
lower mean IOP 3 years after surgery.6 Any filtering surgery, tube 
or trabeculectomy, is bound to fail sooner or later, hence, the 
possibility of a re-surgery cannot be overlooked. In our opinion, 
the primary surgical procedure should allow the conservation of 
healthy conjunctiva for future filtering surgery(s). Additionally, tubes 
must never be advocated as primary surgery for phakic patients 
due to the high risk of progressive corneal endothelial cell loss.12 If 
we consider the Medicare data, the risk of severe sight-threatening 
complications was three times more with GDD as compared to 
trabeculectomy. The 6-year cumulative incidence of both serious 
and less serious adverse effects was more with GDD.13 Other 
than having a higher rate of complications, the GDDs were less 
cost-effective as compared to trabeculectomy, making them an 
inferior option as the primary surgical procedure.14 However, due 
to insurance concerns related to reimbursement for postoperative 
visits, some ophthalmic centers have started advocating tube 
implantation as the primary surgery, as it may require less frequent 
visits in the initial postoperative period. We feel that offering tube 
implantation as the first line of surgical intervention to patients is 
unethical and should be reserved for select cases, i.e., refractory 
glaucoma, high risk of trabeculectomy failure, or eyes with a failed 
trabeculectomy. The patient should preferably be pseudophakic 
and the ciliary sulcus should be chosen as the site of implantation 
to decrease the risk of corneal endothelial damage.15,16
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Minimally invasive glaucoma surgery has been widely 
promoted, as a less invasive alternative for mild to moderate 
glaucoma and also to reduce dependency on glaucoma 
medications.5 They are devices that work either by enhancing 
trabecular outflow, by deroofing the Schlemm’s canal (GATT, KDB) or 
bypassing the abnormal trabecular meshwork by inserting implants 
such as iStent and Hydrus; by shunting the aqueous flow from the 
anterior chamber into the subconjunctival space with the Xen/
Preserflo implant or into the suprachoroidal space by implants like 
Cypass and iStent supra. The iStent (Glaukos Corporation, Laguna 
Hills, CA, USA) which is injected during cataract surgery was FDA 
approved in June 2012. Most studies that showed IOP lowering 
effect were done with a concurrent cataract surgery which, on its 
own has the potential to lower the IOP.17 In a study done in mild to 
moderate open-angle glaucoma, it was found that iStent reduced 
the IOP to ≤21 mm Hg in 72% whereas, cataract surgery alone 
showed a reduction in 50% of the cases.18 When compared with 
medical therapy, it was found that even after injecting two iStents, 
the efficacy was comparable to that of medical therapy alone.19 The 
iStent also had complications such as hyphema, malposition, and 
obstruction of the implant. The implant may offer only a 3–10% 
additional reduction in IOP as compared to cataract surgery and 
is indicated only in cases with mild to moderate glaucoma, which 
can be controlled by one or two medications.17 Having said this, the 
location of the implantation of the iStent also plays an important 
role in its functioning. The aqueous humor outflow into the aqueous 
veins is not uniform throughout the circumference of the angle. 
Studies have shown that the outflow is more prominent nasally 
as compared to other quadrants, hinting that the iStent has to be 
placed where there is more drainage and random placement may 
be futile.20 An angiography-guided iStent placement in the future 
may offer better results.

The Xen implant (Allergan plc, Dublin, Ireland) creates a shunt 
between the anterior chamber and the subconjunctival space. 
When compared with trabeculectomy, the Xen implant had no 
difference in risk of failure as well as safety profile. The needling 
rate was higher in Xen implant (43.2 vs 30.8%) as compared to 
trabeculectomy and the reoperation rate was also higher in the Xen 
group.21 This implant is not without its own set of complications 
such as blockage of the tip, migration of the stent, hyphema, 
subconjunctival bleeding, breakage during manipulation especially 
during needling, and displacement of the stent on the strenuous 
rubbing of eyes.22,23 The implantation of the implant itself can have 
complications such as malposition, which will require additional 
manipulations leading to trauma and hyphema and eventually, 
blockage of the ostium warranting a surgical displacement of the 
clot.24 Some batches of the implant have been voluntarily recalled 
by Allergan over issues due to the presence of trace amounts of 
residual polishing compounds.25 Microfluidic rabbit eyes study 
has found that the resistance to aqueous outflow was more with 
ab interno subconjunctival drainage devices. The bleb formed was 
more variable and smaller with this approach, and in addition, this 
technique resulted in spikes of IOP >21 mm Hg.26 With no definitive 
benefit over trabeculectomy and with the absence of long-term 
data especially on the safety of the implant, one wonders if its use is 
justified, especially with a localized injection of mitomycin C, which 
can have serious sight-threatening complications in the long-term.

An implant that was recalled from the market was the CyPass 
(Alcon Inc., Fort Worth, TX, USA). Alcon recalled CyPass after 
reports of endothelial cell loss which continued for at least 5 years 

after the implantation of the device.27,28 When patients come to 
know that the implant inside their eye is potentially hazardous 
and has been recalled, it can lead to unwarranted anxiety and 
psychological problems. The ExPress glaucoma filtration device is 
another implant (advocated as an alternative to trabeculectomy), 
that is injected ab-externo allowing drainage of the aqueous from 
the anterior chamber into the subconjunctival space. The initial 
unguarded implantation had many complications such as hypotony, 
extrusion, endophthalmitis, and erosion causing the company to 
recommend its implantation under a partial thickness scleral flap.29 
When compared to trabeculectomy, at 3 years, IOP between 5 and 
18 mm Hg was seen in 35% in the ExPress group and 38% in the 
trabeculectomy group. And qualified success was seen in 52% in the 
ExPress group as compared to 61% in the trabeculectomy group.30 
A randomized control trial done for the postoperative complications 
post-ExPress implantation showed that the endothelial cell loss 
was much higher than trabeculectomy at 6 months, 1 year, and 2 
years. There were no differences in the early complications such as 
choroidal detachment, flat anterior chamber, hypotony as well as 
no difference in the IOP and needling rate. It was also found that 
the implant had a risk of iris touch, which was more likely in eyes 
with a shallow anterior chamber preoperatively.31,32 There was 
also a report of chronic pain due to an iris embedded implant, that 
needed to be removed; as well as reports of blockage, extrusion, and 
dislocation of the implant.33,34 Although, advocated as a substitute 
for trabeculectomy, the ExPress is no longer being used, primarily 
because of higher cost, a higher rate of failure and complications.35

Trabectome is a device used for ab interno trabeculotomy which 
uses plasma mediated ablation to expose the Schlemm’s canal. It 
removes the trabecular tissue which gives the maximum resistance 
to outflow. Though theoretically, it sounds like a good idea, the 
Mayo clinic series showed less favorable results: at 24 months, the 
success with the criteria IOP of <21 mm Hg was 62% but when 
IOP criteria <18 mm Hg was taken, it fell to just 22%, showing 
that it is not a good alternative when the target IOP is below the 
commonly recommended 18 mm Hg for any glaucoma patient. The 
surgery also had a high incidence of hyphema (73%).36 A study was 
done by Jea et al. also showed lower success rates with ab interno 
trabeculotomy when compared to trabeculectomy at 2 years (22 vs 
76%) with more number of additional glaucoma surgeries needed 
in the ab interno trabeculotomy group (43.5 vs 10.8%).37

A meta-review by Gillmann and Mansouri reported that of the 
studies considered, GATT reported a decrease in IOP that ranged 
from 44% at 12 months, to 37.3 to 55% at the end of two years. They 
also reported an incidence of hyphema that ranged from 28 to 38% 
in these patients, with more than 15% experiencing IOP spikes.38

The solitary study of PreserFlo (earlier called Innfocus/Arrow) 
included in the review reported a 50% IOP reduction at 24 months, 
with an 80% decrease in antiglaucoma medication. The authors 
reported hypotony with shallow anterior chambers in 13% of 
patients, 8.7% of whom also reported a choroidal detachment.39

The concerns regarding the IOP lowering efficacy of MIGS has 
been raised repeatedly. Minimally invasive glaucoma surgery has 
been labeled as “MEGS”—Minimally effective glaucoma surgery and 
even as MIGS—Maximal Glaucoma Income Syndicate!!!. As equity, 
equality and universal access become the basic tenets of ethical 
healthcare, the economics of any glaucoma surgical intervention 
must be an integral part of its assessment. As we envision a 10-10-10 
goal of any glaucoma surgery, we require a technique that can be 
done in 10 minutes, provide IOP as low as 10 mm Hg and last for 10 
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years but we need to add another 10 to this—a cost of 10 dollars, 
to have a meaningful impact on the global population. The current 
MIGS techniques miserably fail to reach this goal.40,41

Some clinicians argue that MIGS may contribute to a better QoL 
for glaucoma patients. However, a study done by Pahlitzsch et al. 
showed that there was no significant difference in the QoL measured 
by the NEI-VFQ-25 questionnaire between trabeculectomy, iStent, 
and trabectome. They also found that the trabeculectomy group 
required a lower number of medications postoperatively which 
could also influence the QoL.42

Other than the efficacy issues with these devices, other key 
points question the ethics of choosing a particular MIGS implant for 
a patient. Currently, there are no standardized objective criteria for 
the implantation of any specific device. There is no clear backing by 
evidence-based medicine. Most devices are chosen based on the 
surgeon’s own preference, training experience, and comfort. With 
the lack of clear evidence of benefit to patients, we are forced to 
question as to whom exactly do these devices benefit?!

With the non-availability of enough high-quality data and many 
trials being industry-sponsored, along with limited evidence on 
the economics of these devices, one wonders if the widespread 
use of these newer implants in patients is ethically correct. In 
developing countries with a large proportion of the population 
falling in the low-income group, it has been found that they spend 
around 60% of their monthly income on glaucoma therapy.43 With 
the lack of any concrete data on the economic benefits, and the 
cost of these implants being higher than trabeculectomy, its use 
in developing countries is controversial. Laupacis et al. published 
tentative guidelines for the use of any new technology in medicine 
as five grades of recommendation. The new technology which is 
both more effective and economical compared to the existing 
technology is an ideal situation with grade A. Whereas, grade E 
is one where the technology is far more expensive as well as less 
effective than the existing treatment and such technology needs 
to be rejected. With the available data, it seems the new glaucoma 
devices fall under this grade, making their use questionable.44

We must learn to distinguish between errors of knowledge 
and breaches of morality. The clinical trial system that we rely so 
heavily on, is not completely transparent; with irregularities in the 
trials, especially those which are conducted by the industries.45 
Concerns regarding drug and medical technology corporations 
funding and promoting research, and its implications in clinical 
practice, has been raised. There are studies, where the funding 
for the consultation fees and travel support have been given by 
the companies.46 Outcomes that are statistically significant with 
no clinical relevance, are a problem.47 A systematic review also 
pointed out that several studies were funded and designed by 
the corporations manufacturing these MIGS devices, creating a 
bias; and it would be dangerous for clinicians to take decisions 
based on these studies.48 It was found that MIGS trials had overall 
low compliance with the World Glaucoma Association reporting 
guidelines; only 21.2% adhered to the definition of success, 37.3% 
to the statistical reporting, and 0% when it came to economic 
evaluation. Sixty-four percent of the studies had an author who was 
associated with the company manufacturing the devices, and 24% 
had an author who was an employee in the industry.49

Especially with the absence of long-term data pertaining 
to its safety, and new reports of adverse effects prompting the 
withdrawal of implants, the ethical implications of implanting 
these in patients, especially those with mild to moderate glaucoma, 

should be reconsidered.14,25,27,48,50,51 There is an immediate need for 
high quality, long-term studies on these implants with, standardized 
methodology and reporting, before their widespread use in the 
population.
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