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Introduction

Abstract
Objective/Purpose: To evaluate the current practice of trabeculectomy among the United Kingdom & Eire Glaucoma
Society (UKEGS) members.
Design: Cross sectional survey of glaucoma specialists in
the UK.
Subjects, Participants and/or Controls: Glaucoma specialists’ members of the UK & Eire Glaucoma Society (UKEGS).
Methods, Intervention or Testing: A 32 question online
survey using a survey monkey web link was sent to the
UKEGS members. All non-responders and partial responders were sent a reminder to complete the survey.
Main Outcome Measures: Responses relating to the surgical & non-surgical aspects of trabeculectomy surgery.
Results: The response rate was 67.6% (142/210) and the
vast majority of the respondents (88%) were glaucoma consultants. Eighty percent of the respondents performed > 10
trabeculectomies per year and 70% performed primary trabeculectomy, majority of which (> 2/3) only did this rarely &
in cases of late presentation. Progressive visual field loss
was the most common indication for trabeculectomy. Majority (48.39%) use sub-tenon’s block without digital massage/
weight/Honan’s balloon. About 89% used antimetabolites
of which 99% used Mitomycin C (MMC) and the majority
(60%) use this just after conjunctival peritomy. Most (80%)
use 0.2 mg/ml of MMC and 58% use this for 3 minutes. Majority (57%) used their own self modified Moorfield’s safe
surgery technique & 88% perform a PI during trabeculectomy whereas 12% don’t (in pseudophakes, myopic and
where patients are on anticoagulation). Most (56%) use an
AC maintainer (1/3 of them always). Only 29% performed
phaco trab’ regularly (2/3rd used different sites), 44% never.
Conclusion: This survey highlights a varied spectrum in the
practice of trabeculectomy. This may reflect some paucity of
good evidence to guide uniformity in the various aspects of
trabeculectomy.

Glaucoma is the second leading cause of blindness
worldwide [1] and the most widely used surgical procedure for glaucoma is trabeculectomy, which creates a
guarded fistula between the anterior chamber and the
sub-conjunctival space [2].
Although the history of surgical management of
glaucoma dates to 1856, when Von Graefe introduced
iridectomy as a treatment for acute glaucoma; the history of trabeculectomy is relatively short [3-5]. After the
description of trabeculectomy in 1961 by Sugar [6] and
by a Greek ophthalmologist Koryllos [7] as guarded penetrating filtration procedure in 1967 and later on works
by Cairns, an ophthalmologist in Cambridge, lead to the
introduction of the modern Trabeculectomy procedure
which he published in 1968 [5]. The term trabeculectomy itself is a misnomer as the trabecular meshwork is
not necessarily excised during the procedure. The procedure involves excision of the cornea along with sclera
to create a transcleral fistula [8].
As trabeculectomy is the mainstay of surgical treatment of glaucoma; there has been many a refinement
and modification of this drainage procedure since its
initiation. Refinements have been in the form of instrumentation, suture materials, modern operating
microscopes, safer surgical techniques and the use of
anti-scarring agents to modulate wound healing and
achieve more flow with higher success rate [9-13].
Trabeculectomy, once considered the gold standard
for the management of the advanced and progressing
glaucoma is gradually being replaced by less invasive
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and minimally invasive glaucoma surgery (MIGS). Glaucoma surgeons are now including various MIGS procedures including iStent, Trabectome and Xen implants
for an increasing number of their patients [14-19]. Tube
Shunt procedures are also widely practiced throughout
the UK and internationally but are usually reserved for
resistant cases [20].
There is a large body of literature at present with
regards to outcomes and complications of trabeculectomy surgery. While trabeculectomy is quite successful
in experienced hands [21] it can also be unpredictable
and carry significant risks [22,23]. There are currently
no national guidelines on trabeculectomy in the UK or
from the European Glaucoma Society (EGS), neither is
there any preferred practice pattern on trabeculectomy
procedure itself from the American Academy of Ophthalmology (AAO). In the absence of national preferred
practice guidelines, there is bound to be variations in
the practice of trabeculectomy. This national survey was
done to assess current practice patterns on trabeculectomy surgery done by UK based glaucoma specialists
for a UK population base. Therefore, for the first-time
national comparisons can be made, and common practices highlighted to enable surgeons to provide a more
standardized and uniform service.

Methods, Intervention, or Testing
A cross sectional national trabeculectomy survey was
created using surveymonkey.com and a questionnaire
weblink was distributed to the members of the United
Kingdom & Eire glaucoma society (UKEGS). UKEGS is the
national body that represents the glaucoma specialists
in the UK. The survey link was sent electronically to all
the UKEGS members. Reminder emails were sent to
nonresponders.
The survey consisted of 32 questions which aimed
to ascertain the surgical and associated non-surgical
peri-operative aspects of trabeculectomy. The first 5
questions focused on the surgeon’s grade and experience, ascertaining their designation and the number
of trabeculectomies performed. The next 23 questions
focused on current practice methods regarding surgical
technique as well as perioperative treatment choices.
Remaining questions examined the various complications experienced by surgeons and treatment protocols
in penicillin allergic patients. The final group of questions looked at post-operative follow up regimes and
audit practice as well as general opinions on the future
of trabeculectomy surgery in the UK.
Due to the extensive nature of this national survey
and the amount of responses generated, it was not

Please state your designation?
Associate Specialist
1%

Trust Grade
1%

Registrar
3%
Fellow
7%

Consultant
88%

Figure 1: Pie chart showing designation of the respondents.
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practically possible to cover all the aspects in a single
article, so this article only addresses the surgical choices
and practices of trabeculectomy in the UK.

Results
The response rate was 67.6% (142/210) and the vast
majority of the respondents (88%) were glaucoma consultants (Figure 1). Eighty per cent of the respondents
performed > 10 trabeculectomies per year. Twenty-one
per cent of the consultants were doing more than 60
trabeculectomies per year, 21.58% were doing between
41-50 trabeculectomies and 36.69% were doing less
than 30 surgeries a year. Twenty-four per cent prefer
to perform primary trabeculectomies; however, 47.83%
perform a primary trabeculectomy if the patient presents late with advanced glaucoma. Progressive visual
field loss and uncontrolled IOP despite maximal medical treatment were the most common indications for
trabeculectomy. Sixty nine percent of the respondents
checks IOP just before the surgery on the day (20% occasionally) but 30% of the respondents do not check IOP
on the day (Figure 2). Of the various anaesthetic options;
majority (48.39%) use sub-tenon’s block without digital
massage/weight/Honan’s balloon, 15% use sub-tenon’s
block with digital massage/weight/Honan’s balloon,
13% would prefer general anaesthetic (GA) in all cases
if possible and 20% would prefer GA in advanced cases of glaucoma. Twelve percent use peribulbar block

with digital massage/weight/Honan’s balloon, 13% use
peribulbar block without digital massage/weight/Honan’s balloon and 6% use topical with intracameral unpreserved anaesthesia. More than ninety eight percent
of the glaucoma specialists use antimetabolites during
trabeculectomy (Figure 3). Eighty one percent use only
mitomycin C, 17.57% use mostly MMC, but occasionally
5 fluorouracil (5 FU), and the rest (over 1%) only use 5
FU (Figure 4). On the question of when they avoid antmetabolites; 67% of the specialists always use it, 31%
avoid it in patients with very thin conjunctiva & where
there is increased risk of bleb leakage and hypotony,
the remaining 2% avoided antimetabolites in elderly patients over the age of seventy. The majority (60%) apply
antimetabolites just after conjunctival peritomy, on the
sclera before creating partial thickness scleral flap, 23%
use it after creating a scleral flap and 9% would use antimetabolites either before or after creating scleral flap.
Most (80%) use 0.2 mg/ml of MMC and 20% use 0.4
mg/ml concentration of MMC. About 8% use different
concentrations from 0.1 mg/ml to 0.5 mg/ml of MMC.
With 5 FU the preferred concentration is 25 mg/ml
(used by 4%). The majority (58%) use antimetabolites
for 3 minutes, 17% use it for two minutes, 13% use it
for one to three minutes and only 4% use it for up to 5
minutes (Figure 5). As to the actual technique of trabeculectomy surgery; the majority (57%) use their own

Do you check IOP just before the surgery on the day?
Other
2%

Sometimes
20%

Yes
48%

No
30%

Figure 2: Pie chart showing the practice of IOP check just before trabeculectomy.
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Do you use antimetabolites during trabeculectomy?
I avoid antimetabolites for
elderly patients
2%
Mostly,
But not
always
10%

No
1%

Yes
87%

Figure 3: Pie chart showing the usage of antimetabolities during trabeculectomy.

Which antimetabolites do you commonly use during trabeculectomy?
Only 5FU
1%

Mostly 5FU but
occasionally
Mitomycin C
0%

Mostly Mitomycin C
but occasionally 5FU
18%

Only Mitomycn C
81%

Figure 4: Pie chart showing the types of antimetabolite used.
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How long do you use antimetabolites for?
Longer for 5 FU &
shorter duration for
MMC
1%
Other
8%

Up to 5 minutes
4%

1-3 minute based in
individual cases
13%
Mostly 3 minutes
56%

1 minute
1%
Mostly 2 minutes
17%

Figure 5: Pie chart showing the duration of antimetabolite application.

What is your trabeculectomy technique?

My self modified
Cairn’s original
technique
7%

Entirely my
own technique
7%

Other
3%

As per Cairn’s orginal
technique
1%

Moorfield’s safe
surgery technique
28%

My self modified
Moorfield’s safe
surgery technique
54%

Figure 6: Pie chart showing the use of different trabeculectomy techniques.

self-modified Moorfield’s safe surgery technique, 29%
use the actual Moorfield’s safe surgery technique, 7%
use their own technique entirely, 7% use their self-modified Cairns’s technique and only 0.79% used the origiRaj et al. Int J Ophthalmol Clin Res 2018, 5:094

nal Cairns’s technique (Figure 6).
Eighty eight percent of the glaucoma specialists perform a peripheral iridectomy (PI) during trabeculectomy whereas 12% don’t (in pseudophakes, myopic and
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where patients are on anticoagulation). Most (55%) use
an anterior chamber (AC) maintainer (1/3 of them always) and 45% never use an AC maintainer during trabeculectomy. Of those glaucoma surgeons who use AC
maintainer occasionally do so for vitrectomized eyes
and those requiring revision of trabeculectomy. Majority of glaucoma surgeons (43.65%) do not perform
combined phaco trabeculectomy; however, 29.37% of
surgeons perform combined phaco trabeculectomy.
About 28.57% of surgeons do phaco trabeculectomy occasionally if there is significant cataract, shallow anterior chamber, if surgery has to be done under GA, if the
patient was elderly patients and for other social issues.
Of all glaucoma surgeons about 42% of surgeons use different sites for phaco and trabeculectomy as compared
to 15.52% surgeons using the same site for phaco trabeculectomy and 8.62% would use either of these based
on the particular case.
On the question of the future of trabeculectomy
surgery, less than half (44%) felt that it was the gold
standard and is here to stay, the majority (69%) felt that
trabeculectomy and MIGS (Minimally Invasive Glaucoma Surgery) could happily coexist in a happy mix to suit
appropriate patients. Five percent felt that the future
of trabeculectomy is questionable as it is too unpredictable; however, only 0.83% felt that the future of trabeculectomy is in danger from minimally invasive glaucoma surgery (MIGS) like iStents, trabectome etc. About
43% felt that the data from the original UK national trabeculectomy survey is outdated and made most of our
results look comparatively superior and a repeat national trabeculectomy audit is required (Table 1).

Discussion
The aim of the trabeculectomy surgery is to provide
an alternative pathway for the drainage of aqueous externally in to the subconjunctival space. Done rightly, it
provides much better control of intraocular pressure as
compared to other procedures, but this is an invasive
surgery and there are risks of complications. The last UK
national trabeculectomy survey was undertaken in 1996
[23] and since then in the past two decades; there have
been many advances in the trabeculectomy technique,
making it much safer with improved outcomes. Due to
the constantly changing trends in glaucoma management, newer innovative techniques and modifications
in the techniques have made the procedures safer and
thus the results from the previous survey may be somewhat outdated. The previous National Trabeculectomy
Survey in 1996 included feedback from 384 consultants

and included 4 consecutive trabeculectomy cases sampled retrospectively and followed prospectively [23].
The respondents were by and large non-glaucoma specialists (77.5%) and only 22.5% were glaucoma specialists. Our survey targeted only the glaucoma consultants
and ophthalmologists with special interest in glaucoma.
With 88% of the respondents being glaucoma consultants completing the survey makes it very glaucoma
specific and representative. The results are therefore,
highly reflective of the current practice of trabeculectomy surgery in the UK.
A study by Siriwardena and associates in 2004
showed that 87% of the ophthalmologists were performing trabeculectomy surgeries [24]. In our survey
all the responders were performing trabeculectomy
surgery. The majority of the surgeons (63.30%) are performing more than 31 surgeries per year with 21% of
surgeons performing greater than 60 trabeculectomies
per year. Only 10.07% of surgeons were performing
less than 10 surgeries per year. The amount of trabeculectomies in the UK is still impressive with majority
of surgeons still performing trabeculectomies although
the number has decreased as compared to past decades
due to the introduction of minimally invasive glaucoma
drainage devices and better control of IOP with medical
treatment [25]. A survey by Desai in USA, published in
2011 also showed a decreasing trend in trabeculectomy
surgery from 80.8% in 1996 to 45.5% in 2008 [26].
The Choice of anaesthesia for patients undergoing
trabeculectomy surgery is important to avoid vision
threatening complications like ‘wipe out’. Retro-bulbar
anaesthesia is usually avoided due to the chance of involvement of the optic nerve and ‘wipe-out’ especially in advance cases, and peri-bulbar anaesthesia can
increase the intraocular pressure (IOP). Patients with
only eye also require special consideration [27]. According to the responses we gathered, majority of surgeons
(63.39%) prefer sub-tenon’s anaesthesia with or without ocular massage/weight & Honan balloon (48.39%
without ocular massage/weight & Honan balloon). This
is quite a shift from the original national trabeculectomy survey where only 5% of cases were done under
sub-tenon’s block [28].
Although sub-tenon’s block was first described by
Turnbull in 1884 [29] it was revisited and popularized in
the 1990s by several workers including Hansen [30] and
Stevens [31] and has continued to become increasingly
popular worldwide. It appears to be the most frequently
performed ophthalmic anaesthetic block in many coun-

Table 1: Showing the opinion on the current state of play and the future of trabeculectomy.
Option 1
Option 2
Option 3
Option 4
Option 5

It is the prevailing gold standard and here to stay
It is the prevailing gold standard and here to stay
It’s future is in danger from MIGS (Minimally Invasive Glaucoma Surgery; e.g., iStents, Trabectome etc)
Trabeculectomy & MIGS can co-exist in a happy mix to suit appropriate patients
The data from previous UK National Trabeculectomy Audit is outdated and makes almost all of us look
good in comparison and a repeat audit is much needed
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44.17%
5%
0.83%
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tries, including the UK. A one-year national survey of
current practices for cataract surgery in the UK in 2003
indicated that sub-tenon’s anaesthesia was used for
43% of cataract surgeries (up from 7% in 1996), in comparison to 31% for peribulbar and 21% for topical anesthesia [32]. Studies have also shown less IOP elevation
with subtenon’s block as compared to peribulbar block
[33] and higher risks of ocular perforation from peribulbar block [34,35]. This trend of increasing popularity of
subtenon’s block for the various above reasons seems
to have been responsible for the results we had with
almost two thirds of trabeculectomies being performed
under sub-tenon’s block in the UK.
General anaesthesia (GA) is the next preferred anaesthetic (33%) with 13% of surgeons preferring to perform trabeculectomy under general anaesthesia for all
patients and 20% of all surgeons prefer GA for advanced
cases. With regards to long-term control of IOP, there
is no good evidence to indicate that any anaesthesia
technique is better than another [27] Despite this, the
high percentage of preference for GA may be due to
the assumption that GA would not lead to elevated IOP
and sight threatening complications including the risk
of ‘wipe out’ therefore would be lower. Kirwan, et al.
[21] reported a relatively high proportion of trabeculectomies performed under general anaesthesia (24%) in
their recent series.
This, however, does not seem to be a new trend as
in the original national trabeculectomy survey, 35.7%
cases were done under GA [28]. This preference to GA
may indicate individual surgeon’s preference for a more
controlled surgical environment and possibly improve
the safety of trabeculectomy. In our survey 25% of the
surgeons prefer peri-bulbar block with or without ocular massage/weight & Honan balloon, this is a significant downward shift from 46.8% in that of the original
national trabeculectomy survey [28]. There are reports
of using topical anaesthesia with or without subconjunctival and or intra-cameral anaesthesia [27,36,37].
In our survey, topical anaesthesia with or without intra-cameral unpreserved anaesthesia is preferred by 6%
of surgeons. Due to lack of guidance and good evidence
regarding type of anaesthesia for trabeculectomy, it’s
usually the surgeons’ discretion to decide which anaesthesia will be good for a particular case after discussing
with the particular patient.
After the first description of trabeculectomy surgery
by Cairns in 1968, [5] it was adapted as the gold standard for the management of advanced and advancing
glaucoma. The procedure has been further improved
and refined in the past decades to make it safer. Moorfields safer surgery technique was a modification of the
actual procedure which gave better control of post-operative IOP control as well as made the surgery much
safer [9,38]. As per our survey results, overall 86% of
the surgeons perform Moorfields safer surgery techRaj et al. Int J Ophthalmol Clin Res 2018, 5:094
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nique for trabeculectomy, with 2/3 of them using their
self-modified Moorfields technique. This indicates that
majority of the glaucoma specialists are following the
best current evidence and practice regarding trabeculectomy. Original Cairns technique is not that popular
now, and only 7% surgeons perform their self-modified
cairns technique. The rest of the surgeons use their own
technique.
The use of the antimetabolites is an important component of the trabeculectomy surgery as it inhibits fibroblasts and decreases the chances of scarring [12]. Over
ninety eight percent of respondents in our survey use
antimetabolites during trabeculectomy and 1.53% never use antimetabolites. Our results are quite different to
the study done by Siriwardena in 2004 which concluded that 18% of surgeons never use any antimetabolites,
and only 9% of surgeons used antimetabolites in more
than half their cases. The majority of the surgeons were
performing surgeries with antimetabolites in less than
half their cases [24]. In a recent multicentre cross-sectional retrospective study of 400 cases done in 2013,
Kirwan and associates found that antimetabolites were
used in 93% of trabeculectomies [21]. There seems to
be an increasing trend towards the use of antimetabolites in glaucoma surgery now.
Use of antimetabolites in elderly patients and with
conjunctival thinning has been a controversial topic
and some would avoid antimetabolites in high myopes
and patients with very thin conjunctiva [39]. As per our
survey 67% of surgeons always use antimetabolites in
trabeculectomy surgery irrespective of the circumstances, 31% of the surgeons only avoid antimetabolites in
patients with very thin conjunctiva and where there is
an increased risk of bleb leakage and hypotony, 2% of
the surgeons avoid antimetabolites in patients older in
70 years, and especially if they are Caucasians and may
choose a non-penetrating glaucoma surgery instead.
The trends regarding the choice of the antimetabolites have also changed over the years. Our results show
that 81% of surgeons only use mitomycin C for trabeculectomy, 17.57% use mostly MMC but occasionally
5 fluorouracil (5 FU) and two surgeons (1.53%) opting
only for 5-FU. So overall, more than 98% of the glaucoma surgeons use MMC during trabeculectomy. In the
USA over 85% of glaucoma specialists was reported to
use MMC [26]. In their paper ‘Trabeculectomy in the
21st century: a multicenter analysis’ Kirwan, et al. [21]
reported MMC use in 63% of cases, 5-FU use in 30% and
no antimetabolite use in 7% of their cases. In comparison to National Survey of Antimetabolite use in UK done
in 2004 where 93% of surgeons performing trabeculectomy with antimetabolites used 5-F [24]. It is quite apparent that glaucoma surgeons are shifting to MMC and
there is available current evidence which has facilitated
this transition. Current evidence points towards higher
rates of complete and qualified surgical success which
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is not associated with increased incidences of postoperative complications with the use of MMC as compared
to 5-FU [40]. Our survey also showed that 17% surgeons
use either of the two antimetabolites.

There has been an increased trend towards the use
of AC maintainer as shown by our survey, with 55% of
surgeons using AC maintainer and 18.9% would always
use it.

The concentration of antimetabolites used in initial
randomised control trials comparing their efficacy were
0.4 mg/ml for MMC and 50 mg/ml for 5-fluorouracil [41]
and both the agents proved to be equally effective. The
National survey of antimetabolite use in trabeculectomy showed that surgeons used different concentrations
of MMC ranging from 0.1 to 0.5 mg/ml with the majority (52%) using 0.2 mg/ml [24]. The survey didn’t address
the concentration of 5-FU used. Our survey results show
that more surgeons are now using decreased concentration of antimetabolites, with 79% using 0.2 mg/ml of
MMC, with only 20% using concentration of 0.4 mg/ml.
The surgeons using 5-FU prefer to use 25 mg/ml of the
concentration now. A small percent (8%) of surgeons
use concentration between 0.1 mg/ml to 0.5 mg/ml of
MMC depending on patient factors.

Although peripheral iridectomy induces an inflammatory response, and may result in vitreous loss and
bleed, it has been a core component of the filtration
procedures for the last 100 years [45]. A retrospective
chart review of 75 eyes which underwent trabeculectomy with and without peripheral iridectomy, showed
no statistically significant difference in intraocular pressure control between the two groups although the eyes
undergoing iridectomy were more inflamed [46]. The
study recommends avoidance of iridectomy in eyes not
prone to shallowing of anterior chamber postoperatively. Our survey results show that 88% of the surgeons
always perform an iridectomy and 12% avoid it in pseudophakes, high myopes and for patients on anticoagulants.

Although there is not much data on the comparison
of the application techniques of the antimetabolites, a
study by Beatty in 1998 showed that under the scleral
flap application of MMC was as effective as sub-conjunctival application [42]. A study in 2010 addressed the
area of scleral application as a predictor of the success
of trabeculectomy with a big peripheral diffuse bleb
[43]. Results of our survey show that majority of the
surgeons (60%) apply anti-metabolite on the sclera just
after conjunctival peritomy and before creating partial
thickness scleral flap. About 23% of surgeons apply antimetabolites after the formation of the partial thickness
flap, both under and over the flap. About 9% of the surgeons make a decision based on the particular case and
a minority of the surgeons inject it sub-conjunctivally
before starting the surgery and don’t wash it out.
According to the national survey of antimetabolite
use in glaucoma surgery in the UK done in 2004, 73% of
surgeons applied MMC for 2-4 minutes [24]. According
to our survey, most surgeons (56%) applied MMC for 3
minutes, followed by 16.6% applying it for 2 minutes.
About 13% of the surgeons apply MMC for 1-3 minutes
depending on the individual case. Surgeons using 5-FU,
apply it for longer duration as compared to MMC. A
small number of surgeons inject MMC sub-conjunctivally, so it stays there for a longer duration. Duration of
application as used in previous studies and trials have
been around 2 minutes for MMC and 5 minutes for 5-FU.
The Moorfields safe surgery technique recommendations have improved surgical success of trabeculectomy as well as making this invasive procedure safer.
One of the recommendations is the use of an anterior
chamber (AC) maintainer which keeps the AC deep and
stable thereby reducing the risk of hypotony and irido-corneal contact and consequent corneal endothelial
cell loss [9,44].
Raj et al. Int J Ophthalmol Clin Res 2018, 5:094

On the question of the future of trabeculectomy surgery, less than half (44%) felt that it was the gold standard and is here to stay, the majority (69%) felt that trabeculectomy and MIGS could happily co-exist in harmony
and may be used to manage patients accordingly. Five
percent felt that the future of trabeculectomy is questionable as it is too unpredictable; however, only 0.83%
felt that the future of trabeculectomy is in danger from
MIGS. About 43% felt that the data from the original UK
national trabeculectomy survey of 1996 is outdated and
made most of our results look comparatively superior
and a repeat national trabeculectomy audit is required.
This might be due to two important factors; one, the
respondents of the original UK national trabeculectomy
survey of 1996 were by and large non-glaucoma specialists (77.5%) and only 22.5% were glaucoma specialists,
whereas our survey is glaucoma specific with 88% of the
UK based glaucoma consultants completing the survey.
Glaucoma specialists performing regular trabeculectomy may be expected to have better results overall.
The second point being, the various modifications and
refinements in the practice of trabeculectomy over the
last two decades have led to continual improvement of
the outcome.
Although safer than ever before, trabeculectomy is
an invasive surgery and there are various notable complications and the ever-present risk of failure [21,47].
There is therefore a continuous search for a safer and
more effective glaucoma surgery; especially, for an elderly patient group where MIGS might be preferred by
some as a half-way house. Lisa Young [48] in her article ‘Co-managing MIGS: The Birth of the Middle Class’
writes about the changing perceptions among glaucoma specialists is that glaucoma surgery is no longer a
high-risk, high-reward venture but towards much safer
but more modestly beneficial options. As our glaucoma
patients are living longer with increasing longevity the
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presentation of glaucoma and subsequent and eventual
surgical intervention is relatively later with longer median time from diagnosis to surgery.
In the UKGTS (United Kingdom Glaucoma Treatment
Study) [49] the average age of newly diagnosed (untreated) glaucoma was 66 years and expectedly the age
when a surgical intervention would be required may be
quite a few years down the line. It may not be as early
as the mean age of 69.2 years and the median time from
diagnosis of glaucoma to surgery may also not be merely 2.7 years as in the UK national trabeculectomy survey
from 1996 [23,50]. In Dudley the average age of newly
diagnosed glaucoma is 63 years and the average age for
trabeculectomy is 73.35 years, with the average time
from diagnosis to trabeculectomy being over 10 years.
Untreated glaucoma takes on an average of 15 years to
progress from early damage to blindness with an IOP
of 21 to 25 mmHg, 7 years with IOP of 25 to 30 mmHg,
and 3 years with an IOP of more than 30 mmHg. Clearly,
treated glaucoma would progress slower [50,51].
In the ongoing works on iStents and trabeculotomy
using Kahook Dual Blade (KDB) in our department the
average age at surgery in both groups is 76 years. Current life expectancy at 75 years of age in England is 12
years for males and 13 years for females [52]. A relatively short life expectancy and the slow rate of visual field
loss in treated patients seems to explain why most patients with chronic open angle glaucoma do not go blind
in their lifetime and therefore a very low level of target
IOP may not always be an absolute necessity [53-55].
For a cohort of increasingly elderly patients with
multiple co-existing systemic comorbidities with a
‘sick eye in a sick body’ [56] and where a very low IOP
is not the target, where a mid-teen IOP would just be
fine, MIGS may be seen as increasingly appealing [1416,18,19,57]. This trend was also similarly found by Desai, et al. in the USA, during their survey of practice preferences for glaucoma surgery: a survey of the American
Glaucoma Society members showed decreasing trend in
trabeculectomy surgery from 80.8% in 1996 to 45.5%
in 2008 [26] Medicare fee-for-service paid claims data
between1994-2012 from the USA [58] revealed trabeculectomies in eyes without previous scarring decreased
by 52% from 54,224 in 1994 to 25,758 in 2003 and by
a further 52% to 12,279 in 2012. Trabeculectomies in
eyes with scarring ranged from 9054 to 13,604 between
1994-2003, but then decreased by a further 48% from
11,018 to 5728 between 2003-2012.. The highest annual rate of trabeculectomy in the UK was performed in
1995 (21600 trabeculectomies were performed on 4%
of glaucoma patients in 1995) [23], this was followed
by a sharp decline. The number of trabeculectomies
had fallen progressively by 7%, 23%, 37% and 53% in
the 4 years following that peak [59]. The available data
shows a progressive fall in the number of trabeculectomies performed since 1995/6, with an overall reduction
of more than 50% [59,60]. In a survey of all practicing
Raj et al. Int J Ophthalmol Clin Res 2018, 5:094

Australian and New Zealand Fellows of the Royal Australia and New Zealand College of Ophthalmologists in
July 2005, 75% of ophthalmologists performed less than
10 trabeculectomies per year [61].
This trend of a steadily declining number of trabeculectomies may have been due to two major factors:
first the increasing use of newer and powerful IOP
lowering medications for longer duration [59,62] and
secondly the more recent introduction and gradually
increasing uptake of MIGS may have delayed or eliminated the need for trabeculectomy in some patients
[14-16,18,19]. Trabeculectomy is still the most effective
IOP lowering surgery performed currently but continues
to an invasive surgery with associated complications. It
is doubtful if any new procedure can fully replace trabeculectomy as yet, but it is gradually conceding space
and increasingly sharing the limelight with newer interventions including MIGS [14,15,17-19]. The continued movement away from trabeculectomy and toward
alternative IOP lowering procedures necessitates the
need for well-designed clinical trials comparing these
procedures to find the ‘Goldilocks’ glaucoma procedure
and provide an evidence base upon which glaucoma
surgical guidelines may be generated.
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