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Selective laser trabeculoplasty as the primary treatment for open
angle glaucoma: time for change?
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Laser trabeculoplasty came to the fore more than 20 years
ago when the Glaucoma Laser Trial (GLT) showed that
eyes treated initially with argon laser trabeculoplasty (ALT)
had lower intraocular pressure (IOP) with better visual field
and optic disc status, compared with their fellow eyes
initially treated with topical medication [1]. Selective laser
trabeculoplasty (SLT) was then introduced in 1995, and has
since largely superseded ALT, with less damage to the
trabecular meshwork architecture, fewer reported adverse
events and potentially better repeatability [2]. Several ran-
domized trials have reported that SLT may provide similar
IOP lowering to medical therapy in open angle glaucoma
(OAG) and ocular hypertension (OHT) [3]. SLT may also
be an alternative treatment option in OAG patients who
cannot tolerate medications due to side effects, and unable
or unwilling to undergo surgery [4]. However, SLT is
currently not widely accepted as a first-line intervention in
treatment-naive eyes, despite increasing evidence that it is
as efficacious as a prostaglandin analog in lowering IOP for
OAG and OHT [5].
The recently published results from the “LiGHT” study
support the use of SLT as a primary treatment for OHT and
OAG [6]. In this multicentre randomized trial conducted in
the United Kingdom (UK), subjects received either initial

SLT (laser-first, n= 356) or glaucoma medical therapy
(medicine-first, n= 362) [6]. Majority of patients was
European white (68.2%) with OHT (31.9%) or mild OAG
(50.6%) [7]. Glaucoma progressed in a lower proportion of
patients in the laser-first compared with the medicine-first
arm (3.8% versus 5.8%). Over the course of 36 months, IOP
control was also better in the laser-first arm, with a lower
number of glaucoma medications required and no glaucoma
surgeries. Due to the significant reduction in the cost of
surgery and glaucoma medications, the laser-first approach
was also cost-effective in the context of the National Health
Service (NHS) in England and Wales, with overall cost
savings of £451 per patient. However, the treatment arms
did not differ significantly in the primary outcome of health-
related quality of life assessed using the EQ-5D (difference,
0.012; 95% confidence interval [CI], −0.007 to 0.031; p=
0.23) [6]. This is not surprising, given that the EQ-5D-5L is
a generic questionnaire that is not the most sensitive tool to
investigate vision-related quality of life [8].

It is also encouraging that post hoc analysis from the
LiGHT study demonstrated that 74.6% of eyes (400 eyes)
treated with primary SLT achieved drop-free disease-con-
trol at 3 years follow-up, of which 58.2% (312 eyes)
required only one SLT treatment [7]. However, despite the
growing evidence supporting SLT as an effective first-line
treatment for OAG and OHT, topical medications remain
the primary treatment of choice in many countries, includ-
ing the United States of America [9]. When evaluating
whether SLT should be more widely used in the primary
treatment of glaucoma, its efficacy and predictability, safety
as well as cost-effectiveness of the laser procedure should
be examined in more detail.

Where efficacy is concerned, most SLT studies have
reported a high success rate of ~6.9–35.9% reduction in IOP
for OAG [10]. However, the predictability of SLT has been
reported to be variable in some studies [11], with this
inconsistency attributed to factors such as the patient
population, type of glaucoma, SLT treatment protocol, or
even surgeon factors—with failure rates of up to 60%
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reported in certain studies [12]. Furthermore, the effect of
laser trabeculoplasty has been reported to decrease over
time [13], with 68% of eyes in the GLT requiring additional
IOP-lowering interventions after 5 years. Long-term studies
beyond 5 years have also suggested that a significant pro-
portion of SLT and ALT treated eyes may eventually
require further medications or surgical intervention [14, 15].
Nevertheless, reduction in reliance on topical medications,
even if short-lived, is one advantage of SLT. This may have
contributed to the superior clinical outcomes observed in
the laser-first arm compared with the medicine-first arm in
the LiGHT study [6]. The authors acknowledged the high
proportion of patients in the laser-first arm free of glaucoma
medication at 36 months (74.2%), which was greater than
that reported in previous SLT studies. It is possible that
patients in the trial responded better to SLT as they were
treatment-naive with early OAG and OHT [8], and as such,
should be taken into consideration when assessing the
efficacy and predictability of SLT as a primary treatment.

Second, SLT has been widely reported to be relatively
safe, with a very short pulse duration and minimal collateral
damage as it targets pigmented trabecular meshwork cells
[16]. Notwithstanding, potential complications including
iritis (up to 80%), IOP spikes (62% without prophylactic
treatment, 28% with treatment) and corneal damage (0.8%)
may deter some ophthalmologists from offering this pro-
cedure as a first-line treatment for OAG and OHT. In the
“LiGHT” study, only 1 SLT out of 771 (0.1%) was asso-
ciated with an IOP spike, which is lower than that reported
in previous studies [10]. Notably, the LiGHT study popu-
lation is treatment-naive and predominantly white, hence
the results may not be generalizable to other ethnicities or
patients who had prior medical treatment. To reduce the
incidence of severe iritis and postlaser IOP spikes, parti-
cularly in pigmented eyes or pigmentary glaucoma, lower
laser settings have been recommended, with staged treat-
ments (90° at a time) and prophylactic administration of
brimonidine or oral acetazolamide [17]. The use of anti-
inflammatory eye drops (steroidal or nonsteroidal) after
SLT may not only reduce anterior chamber inflammation,
but may improve reduction of IOP in the short term [18].
Nonetheless from a newly diagnosed glaucoma patient’s
perspective, the risks of SLT (however small) compared
with side effects from topical medications cannot be
underestimated. Hence, it would have been useful if the
LiGHT study found substantial evidence that the SLT
would improve a patient’s quality of life over medical
treatment, which would aid informed consent for SLT as a
primary treatment.

Finally, in countries with universal health coverage,
treatment recommendations should be based on economic
data in addition to clinical outcomes. The “LiGHT” study
found that SLT was cost-effective over a 3-year period in a

UK NHS setting. It is important to recognize that these
conclusions are specific to the UK healthcare system and
are based on the excellent efficacy and safety outcomes
reported in the “LiGHT” study. Moreover, if the effects of
SLT were to diminish over the longer-term and patients
eventually require surgery or medications, these factors
also need to be taken into account. Cost savings were
also anticipated for the Canadian [19] and USA [20]
healthcare systems when SLT was compared with topical
glaucoma therapy. The cost-effectiveness of SLT in
other reimbursement environments in which out-of-pocket
payments constitute a significant part of the health
financing landscape remains uncertain, and will likely be
significantly influenced by the cost and choice of medica-
tions prescribed. More importantly, the results from the
“LiGHT” study suggest that SLT may be a useful and cost-
effective option in certain developing countries or
healthcare settings with limited access to glaucoma medi-
cation and where compliance is an issue—though this
requires further confirmation with studies in that specific
population.

In summary, the “LiGHT” study results support the use
of SLT as a first-line treatment for POAG and OHT in a
treatment-naive study population. However, the factors
discussed above suggest that the conclusions from the study
may not be completely generalizable to other patient
populations and health reimbursement systems. Moreover,
while trial data are considered the “gold standard” in eval-
uating a treatment modality, the safety and efficacy results
of the LiGHT study are excellent whereas “real world”
outcomes may differ, as many factors may affect outcomes
for laser trabeculoplasty [21]. The acceptance of SLT as a
primary treatment into daily clinical practice may also be
influenced by other factors such as the surgeon’s experience
and thus preference; medico-legal considerations, or even
logistical issues, such as access to laser facilities. Ulti-
mately, the decision for SLT or medications as primary
treatment in cases of newly diagnosed glaucoma should be a
discussion between the surgeons and patients, outlining the
risks and benefits as described above with a discussion
about costs of each choice and the impact on quality of life.
With scientifically robust studies such as the “LiGHT”
study, ophthalmologists are now better equipped to inform
our patients about their choices for the primary treatment of
OAG and OHT.
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