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Selective laser trabeculoplasty for open angle glaucoma
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ABSTRACT

Selective laser trabeculoplasty (SLT) is an important treatment option in open
angle glaucoma. It has been shown to be as effective as argon laser trabecu-
loplasty in primary open angle glaucoma while having an improved safety pro-
file. Its use is also indicated for other subtypes of open angle glaucoma (OAG)
such as pseudoexfoliation (PXE) and pigmentary glaucoma. In this review, we
present the current literature on the role of SLT in treating OAG. The indica-
tions, duration of effect, repeatability, cost effectiveness and clinical effective-
ness of SLT were reviewed. Available evidence comparing SLT with ALT and
medical treatment are also presented. We also discuss the applicability of SLT
for PXE, pigmentary glaucoma, normal tension glaucoma and advanced OAG.
Lastly, the complications of SLT and areas of further research are discussed.
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INTRODUCTION

Trabeculoplasty is the application of laser to the trabecular
meshwork and is now a well-recognised form of treatment
for glaucoma. Continuous wave argon laser trabeculoplas-
ty (ALT) was first reported by Worthen and Wickham in
1973 [1]. The photocoagulation of the trabecular mesh-
work produced a temporary reduction in IOP which last-
ed several months. A lower energy form of ALT was later
pioneered by Wise in 1979 which unlike earlier versions
of ALT only produced superficial scarring of the mesh-
work [2]. The use of ALT for treating primary open angle
glaucoma (POAG), ocular hypertension (OHT) and sec-
ondary open angle glaucoma (OAG) later became recog-
nised due to its proven efficacy at reducing IOP [3]. ALT is
now largely superseded by selective laser trabeculoplasty
(SLT) owing to its similar efficacy while utilising less than
1% of the energy required for ALT contributing to low-
er rates of complications [4]. SLT was first described by
Latina and Park in 1995 [5]. It uses a Q-switched frequen-
cy-doubled short pulse Nd:YAG laser which selectively
targets the pigmented trabecular meshwork cells [6]. As
the pulse duration of the laser is only about 3 ns while the
thermal relaxation time of melanin within the pigment-
ed cells are in the microseconds range, the laser energy
cannot be converted to thermal energy. This prevents any
collateral damage to the microstructure of the trabecular
meshwork and the surrounding tissues. The actual mech-
anism of IOP lowering by SLT is not completely known.
The original hypothesis of trabeculopuncture is unlikely
to be correct as electron microscopy studies demonstrat-
ed minimal disruption to the trabecular meshwork [7].
The improvement in trabecular meshwork outflow after
laser trabeculoplasty may stem from biochemical and cel-
lular changes [8]. Bylsma et al. observed that there may
have been an increase in trabecular meshwork cell divi-
sion following trabeculoplasty [9]. The upregulation of
inflammatory cytokines induced by trabeculoplasty also
leads to the induction of matrix metalloproteinases and
the recruitment of phagocytic macrophages [10]. These
processes are thought to aid in the removal of excess ex-
tracellular matrix and debris in the trabecular meshwork
of glaucomatous eyes.

It is believed that SLT has a similar mechanism of ac-
tion to prostaglandin analogues (PGE). The histology of
Schlemm’s canal cells exposed to SLT or PGE demon-
strated similar cell junction disassembly, which was not
observed in cells exposed to timolol, dorzolamide and
brimonidine [11]. The poorer success of SLT in patients
on prostaglandins is still controversial. A study by Latina
and Gulati showed that SLT induced a 7% drop in IOP in
patients taking PGE [12]. However among patients who
are not taking PGE, the reduction in IOP achieved was
20%. Kara et al. showed that the success rate of SLT was

78.6% at 1 year in patients who were on dorzolamide/tim-
olol combinations and only 50% in patients who were on
PGE [13]. However, Ayala and Chen demonstrated no dif-
ference in IOP reduction between eyes that had received
PGE and eyes that did not receive PGE [14].

INDICATIONS OF SLT

SLT is recommended not only in the treatment of POAG
and OHT but also pseudoexfoliation (PXE), pigmentary
glaucoma, normal tension glaucoma (NTQG), steroid-in-
duced glaucoma and as prophylaxis for anticipated ster-
oid-induced ocular hypertension [15-20]. It was also suc-
cessfully performed after deep sclerectomy, trabectome,
trabeculectomy and retinal detachment repair with silicone
oil [21-23].

ADVANTAGES OF SLT

SLT is a safe, non-invasive procedure which can be ef-
fective at lowering IOP for patients with OAG including
POAG and OHT which make up for the majority of glau-
coma patients worldwide [24, 25]. Therefore, SLT can be
safely recommended to most patients with OAG and OHT
following careful discussion of risks and expectations with
patients. One important benefit of SLT is the potential for
patients to refrain, cease or reduce usage of anti-glaucoma
medications. This is especially useful for patients who are
susceptible to eye drop toxicity or medication side-effects.
It was estimated that up to 43% of patients may have oc-
ular discomfort from instillation of glaucoma eye drops
which mostly contain preservatives such as benzalkonium
chloride [26]. This is often a significant barrier to patient
compliance as up to 55% of patients with ocular irrita-
tion may discontinue their eye drops within a few months
of prescription[27]. The Collaborative Initial Glaucoma
Treatment Study (CIGTS) has also showed that 75% of
patients were using 2 or more medications within 2 years
of initial glaucoma treatment [28]. This polypharmacy is
a factor for non-compliance which can be especially prob-
lematic among increasingly elderly patients. Although the
IOP-lowering effect of SLT wanes with time, some patients
still saw a significant drop in their IOP lasting several years
[4]. At 6 months after SLT, 67-75% of patients had an IOP
reduction of > 20% from baseline. This reduced to 38—74%
at 3 years and 11-31% at 5 years [29]. Therefore the poten-
tial for SLT to reduce patients’ dependence for medications
is particularly invaluable. Several studies have also demon-
strated that SLT was safe to be repeated [30, 31]. This may
prolong the period of IOP control without medications.
Four retrospective studies studying the repeatability of SLT
concluded that a 2™ SLT treatment yielded a statistically
significant absolute reduction in IOP from baseline (prior
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to 1% SLT) [30-33]. However, there were differences among
the studies regarding the success rates of the 2™ SLT when
compared with the 1* SLT. Francis et al. found a higher suc-
cess rate when the interval between the 1* and 2™ SLT was
shorter than 1 year [33]. Avery et al. reported that 35% of
eye that responded to the 1* SLT did not respond to the 2™
SLT [34]. Additionally, 68% of eyes that failed to respond to
the 2m SLT were successfully treated following the 2" SLT.

Another advantage of SLT is the potential to reduce health-
care cost. Using a Markov model, Cantor et al. estimated
the 5 year cost of various glaucoma treatment modalities
on POAG patients who were not adequately controlled
with two medications [35]. Cost estimations were calcu-
lated from the predicted course of glaucoma management
derived from published literature with pricing based on
Medicare fee schedules in the United States. The mean
treatment cost over 5 years for patients treated with medi-
cations, laser trabeculoplasty and surgery was $6553, $4849
and $6386 respectively. In another study based on the On-
tario Health Insurance Plan in Canada showed that the use
of primary SLT produced a 6 year cumulative cost savings
of $206.54, $1668.64, and $2992.67 per patient over mon-
otherapy, bi-therapy and tri-therapy with anti-glaucoma
drugs [36].

HOW DOES SLT COMPARE WITH ALT?

Large randomised controlled trials (RCT) which demon-
strated the efficacy of laser trabeculoplasty such as the
Glaucoma Laser Trial, Early Manifest Glaucoma Trial and
Advanced Glaucoma Intervention Study utilised ALT as in-
tervention [37-40]. As SLT was introduced later, there is
still a shortage of level 1 evidence on the effectiveness of
SLT [41]. Therefore, it is important to determine whether
SLT is comparable or superior to ALT in treating OAG.
There have been at least 8 RCTs comparing the outcomes
of SLT versus ALT [17, 42-49]. Damji et al. published an
RCT comparing 87 eyes receiving ALT and 89 eyes receiv-
ing SLT which did not demonstrate a significant difference
in IOP reduction between the two groups at all time points
including 1 month, 3 months, 6 months and 12 months
[43]. A meta-analysis by Wong et al. did not significantly
show that SLT is more effective at reducing IOP compared
to ALT, indicating that the difference in pooled mean re-
duction in IOP by SLT compared to ALT was -0.5 mmHg
(95% confidence interval -1.5 to 0.4) [41]. The meta-analy-
sis also showed no statistical significance in the difference
seen in reduction of medications and success rates between
SLT and ALT. A Cochrane systematic review showed com-
parable results of IOP reduction between SLT and ALT [3].
Therefore, the current evidence suggests that the efficacy of
SLT is not inferior to ALT.

Selective laser trabeculoplasty for open angle glaucoma
J. Liput, W.Tan

IS SLT MORE EFFECTIVE THAN MEDICAL THERAPY?

SLT can be introduced into a patient’s glaucoma manage-
ment as a primary intervention in treatment-naive patients
or as an adjunct to control IOP when a patient is already on
medical treatment. Several RCTs have attempted to clarify
the role of SLT in glaucoma treatment algorithms by com-
paring the efficacy of SLT against medical treatment.
Nagar et al. [50] performed 2 prospective randomised tri-
als comparing the effectiveness of SLT with latanoprost.
In the first study, 167 eyes with OHT or primary or sec-
ondary OAG were recruited. Fighty five eyes (50.8%) had
a diagnosis of OHT, 76 eyes (45.5%) had a diagnosis of
POAG, 4 eyes (2.4%) had a diagnosis of pigment disper-
sion syndrome (PDS) and 2 eyes (1.2%) had a diagnosis
of PXE. They were either newly diagnosed or medically
treated. Patients already on medical therapy underwent
a 5 week “washout” period. The patients were randomised
to 4 groups receiving the following treatment: 90° of SLT to
the trabecular meshwork (35 eyes), 180° of SLT (49 eyes),
360° of SLT (44 eyes) and latanoprost 0.005% (39 eyes). At
1, 6 and 12 months, the medical treatment group achieved
a significantly lower mean IOP than 90° SLT. The medical
treatment group also had significantly lower mean IOP
than 180° SLT at 1, 3, 6 and 12 months. The medical treat-
ment group had significantly lower mean IOP than the 360°
SLT at 12 months. 90% percent of eyes in the medical treat-
ment group achieved more than 20% IOP reduction from
baseline with no additional IOP-lowering treatment. This is
significantly greater than the proportion of eyes with more
than 20% IOP reduction in the 90° and 180° SLT group but
the medical treatment group did not reach statistical signif-
icance with the 360° SLT group. To achieve at least a 20%
reduction in IODP, the investigators administered additional
SLT or medical treatment to a number of eyes at their dis-
cretion. The proportion of eyes which required additional
SLT or IOP-lowering eye drops were 10%, 66%, 35% and
25% in the medical treatment group, 90° SLT, 180° SLT and
360° SLT groups respectively.

In the second study, Nagar et al. [51] compared 360° SLT
with latanoprost 0.005% for a period of 4 to 6 months. 40
patients with OHT or POAG were randomised to have
a single SLT treatment (20 patients) or started solely on la-
tanoprost treatment (20 patients). The mean reduction of
IOP for the SLT group at 4 to 6 month follow up was 6.2
mmHg while for the medical treatment group this was 7.8
mmHg. The mean reduction in IOP was not statistically dif-
ferent between the SLT group and the medical treatment
group at day 3, week 1 and month 4—6. However, at 1 month
follow up, there was a significant difference in IOP lower-
ing within the medical treatment group (7.2 mmHg) com-
pared to the SLT group (3.2 mmHg). At the final follow up,
there was also no significant difference in the percentage
of patient who achieved successful IOP control (defined by
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a reduction in IOP of > 20%) between the treatment groups
(75% in SLT group and 73% in medical treatment group).
Katz et al. [52] implemented a RCT involving 69 patients
(127 eyes) which was based on the CIGTS design. All pa-
tients had no glaucoma medications for at least 4 weeks
before recruitment. Patients with POAG, PXE glaucoma,
mixed mechanism OAG with narrow angle and OHT were
included. The authors did not quantify the number of pa-
tients with these diagnoses. No sub-group analysis was per-
formed for these different diagnoses. The 69 patients were
randomised to receive SLT treatment (67 eyes) or medical
treatment (60 eyes). If the target IOP (determined using
the CIGTS formula) was not achieved following the initial
treatment, further SLT was performed in the SLT group
in pre-determined step-wise increments. Similarly, if the
target IOP is not reached in the medical treatment group,
additions or substitutions of IOP-lowering eye drops were
made. 54 patients (100 eyes) completed 9 to 12 months of
observation. At 9 to 12 months, there was a mean IOP re-
duction of 6.3 mmHg for the SLT group and 7.0 mmHg for
the medical treatment group. The percentage IOP reduc-
tion at 9 to 12 months for the SLT group was 26.4% and
27.7% for the medical treatment group. The difference in
IOP reduction between the 2 groups was statistically insig-
nificant. In the SLT group, 11% of eyes required additional
SLT to maintain target IOP while 27% of eyes in the medi-
cal treatment group required additional medications. None
of the patients in this study required intraocular surgery to
meet the target IOP during the 12 months of study.

Lai et al. [53] prospectively evaluated the effectiveness of
SLT versus topical medications in 29 Chinese patients.
They recruited 29 patients of which 17 have POAG and
12 have OHT. One eye from each patient was randomised
to receive SLT while the fellow eye would receive medical
treatment. Only 1 course of SLT was performed for each
patient in the SLT group. Treatment failure (defined as IOP
> 21 mmHg) following SLT was controlled by administra-
tion of IOP-lowering eye drops. A follow up of 5 years was
achieved for 24 patients. At 5 years, the SLT group obtained
a mean IOP reduction of 8.6 + 6.7 mmHg while the medi-
cal treatment group saw a mean IOP reduction of 8.7 + 6.6
mmHg. The percentage IOP reduction at 5 years was 32.1%
and 33.2% for the SLT group and medical treatment re-
spectively. There was no statistically significant differences
for the IOP reduction achieved between the 2 groups at all
time points within the 5 years of follow up. However, 8 eyes
(26.7%) from the SLT group required additional medical
treatment to prevent treatment failure. One of these eyes
was started on IOP-lowering drops at 4 weeks after SLT
while the other 7 required supplementary medications one
year after SLT. The mean number of medications used by
the SLT group to maintain IOP of less than 21 mmHg was
still significantly lower than the medical treatment group

at annual follow-up within the 5 years. They range from
0.46 to 0.55 in the SLT group and from 1.45 to 1.63 in the
medical treatment group. Filtration surgery was required
by 5 eyes (17.2%) in the SLT group and 8 eyes (27.6%) in the
medical treatment group although there was no statistically
significant difference in failure rates following commence-
ment of maximum medications between the 2 groups. Al-
though it cannot be concluded from this study that SLT
treatment is as superior as medical treatment due to the use
of additional medications in the SLT group and also filtra-
tion surgery, this study provided some evidence supporting
the use of SLT as a means to reduce dependence on multi-
ple IOP-lowering eye drops. Another flaw is the possibility
of cross-over effect from SLT and topical medications to
the contra-lateral eye which may reduce the difference in
outcomes observed between both eyes [6, 54, 55].
Mcllraith et al. [54] recruited 61 patients with newly diag-
nosed POAG in a prospective non-randomised trial. The
treatment-naive patients were offered either SLT or topi-
cal latanoprost 0.005% following a discussion of the risks
and benefits of both treatments. Patients with advanced
visual field defects (split fixation or a scotoma within 10°
of fixation) were excluded. 74 eyes were allocated to have
SLT treatment while 26 eyes received latanoprost. The
follow-up period was 12 months. The average absolute re-
duction in IOP for the SLT group was 8.3 mmHg and the
latanoprost group was 7.7 mmHg. The average percentage
reduction was 31.0% and 30.6% for the SLT group and la-
tanoprost respectively. 83% of eyes in the SLT group had
at least a 20% reduction in IOP and 84% of the latanoprost
group also achieved this. In short, there was no statistical-
ly significant difference in IOP reduction between the SLT
and latanoprost groups throughout the 12 months of ob-
servation.

In conclusion, SLT appears to offer similar efficacy in IOP
reduction compared to medical treatment. Discrepancies
were observed by Nagar et al who noted superiority of la-
tanoprost over SLT but this effect was diminished when
latanoprost was compared to 360° SLT rather than 90° and
180° SLT. However, the significant heterogeneity in meth-
odology and outcomes of the trials discussed above should
be taken into account.

IS SLT EFFECTIVE FOR PATIENTS WITH ADVANCED OPEN
ANGLE GLAUCOMA?

There are few studies which specifically examined whether
SLT is suitable for patients with advanced POAG [3]. Several
studies have also excluded patients with advanced OAG [50,
54]. SLT is conventionally recommended to patients at the
earlier stages of OAG. When IOP is uncontrolled in patients
with advanced POAG, there is a tendency by clinicians to
gravitate towards surgical treatments. However, there are
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currently no studies which directly compare SLT with tra-
beculectomy or glaucoma drainage implants. Schlote et al.
[56] retrospectively examined the efficacy of SLT on patients
with early OAG and advanced OAG. The study included
patients with POAG, PXE, PDS and OHT who are mostly
already on topical medications. Patients with previous ALT
or intraocular surgeries were excluded. The retrospective fol-
low-up duration was 1 year. Glaucoma staging is established
by the vertical cup-disc ratio (vCDR) and enhanced glauco-
ma staging system (GSS2). The GSS2 is based on the global
indices (mean deviation, pattern standard deviation or loss
variance) from either Humphrey or Octopus threshold tests
[57]. 27 eyes of 27 patients were categorised to the early glau-
coma group (VCDR < 0.8 and GSS2 stage < 1). The advanced
glaucoma group included 44 eyes from 44 patients with:
vCDR > 0.9 and GSS2 stage > 3 or vCDR 0.6-0.8 and GSS2
> 2. An overall IOP reduction of >20% and <21 mmHg was
observed in 17 eyes (63%) of the early glaucoma group and
26 eyes (59.1%) of the advanced glaucoma group. However,
it is not possible to conclude that SLT is similarly effective in
both early and advanced glaucoma groups as patients from
both groups had received additional treatments following
the first SLT exposure. This included alterations to medical
therapies and further SLT. In fact, 8 eyes (18.8%) from the
advanced glaucoma underwent trabeculectomy.

IS SLT EFFECTIVE FOLLOWING FAILED TRABECULECTOMY?

Despite the use of anti-metabolites, the failure rate of tra-
beculectomy was estimated at around 20-40% at 5 years and
40-50% at 15 years [58, 59]. Treatment options to control
IOP following trabeculectomy failure can be challenging
and often involve a bleb revision before medical treatment
is started [60]. The role of SLT in treating post-trabeculec-
tomy patients is unclear and there has been few studies in-
vestigating its effectiveness.

In a case series of 16 Chinese patients with trabeculecto-
my failure for advanced POAG (mean deviation > -12 dB),
Zhang et al. [61] investigated whether SLT resulted in an
adequate reduction in IOP. All patients were on at least 2
IOP-lowering eye drops and had a mean pre-SLT IOP of 21
mmHg (+3.4). Following SLT, the mean IOP at 3 months
and 9 months were 15.9 mmHg (+3.1) and 16.2 mmHg
(£3.0) respectively. 13 out of 16 patients had an IOP reduc-
tion of >20% 1 day after SLT. At 9 months, 10 out of 16
patients had an IOP reduction of >20%.

The reduction in IOP observed by Zhang and colleagues
following SLT may not be generalised to other post-trabec-
ulectomy patients considering the low number of partici-
pants and the non-randomised nature of this study. None-
theless, SLT may serve as a non-invasive treatment option if
there is inadequate success from surgical revision or medi-
cal treatment following trabeculectomy failure.

Selective laser trabeculoplasty for open angle glaucoma
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THE USE OF SLT FOR OTHER FORMS OF GLAUCOMA

Most trials studying the effects of SLT have focussed on
POAG and OHT. Hence there is a relative scarcity of ev-
idence surrounding the use of SLT on other subtypes of
OAG. Prior studies have demonstrated that factors such
as baseline IOP, trabecular meshwork pigmentation and
patient age may influence the success of SLT [62—64]. This
would suggest that SLT may produce different therapeutic
responses in eyes with PXE glaucoma, pigmentary glauco-
ma and NTG compared to POAG.

PSEUDOEXFOLIATION GLAUCOMA

Lindegegger et al. [65] compared the effects of SLT on 94
eyes with PXE glaucoma against 250 eyes with other sub-
types of OAG which included 198 eyes with POAG, 26 eyes
with NTG, 6 eyes with PDS and 19 eyes with OHT. In a ret-
rospective review, IOP was analysed at 3 monthly intervals
up to 60 months. There was no significant statistical differ-
ence between PXE glaucoma group and non-PXE glaucoma
group at all time points except at 12 months. At 12 months,
a mean IOP reduction of 4.8 mmHg (20.6% reduction from
baseline) was found in the PXE glaucoma group while an
IOP reduction of 2.7 mmHg (10.4% reduction from base-
line) was observed in the non-PXE group. The greater IOP
reductions seen in the PXE glaucoma group remained sta-
tistically significant when compared with individual glau-
coma subtypes within the non-PXE glaucoma group at 12
months after SLT. It should be noted that 70% of patients
in both groups were already prescribed one topical med-
ication prior to SLT treatment although there was no sig-
nificant difference between the anti-glaucoma medications
taken by both groups.

A prospective non-randomised study by Ayala et al. [66] re-
cruited 30 patients with PXE glaucoma and 30 patients with
POAG. Only 1 eye from each patient was included in the
study. When both eyes were treated, 1 eye was randomly
selected. There was no statistical difference in IOP reduc-
tion between the PXE glaucoma patients and the POAG
patients. At 1 month, mean reduction of IOP for the PXE
patients was 6.19 mmHg whereas the mean IOP reduction
for the POAG patients was 6.87 mmHg. No further IOP
measurements were made beyond 1-month of follow-up.
Shazly et al. [67] prospectively compared patients with PXE
glaucoma and POAG over the course of about 30 months.
They included 19 eyes from 13 patients with POAG and 18
eyes from 13 patients with PXE glaucoma. No eyes with
prior anti-glaucoma medication, glaucoma surgery or la-
ser trabeculoplasty were included. There was no statistical
significance between the difference in IOP reduction of
the two groups at all follow up intervals (3 months, 9-15
months, 21-27 months and 30-42 months). The cumula-
tive probability of PXE glaucoma patients remaining off
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medications at 30 months was 77% while the POAG pa-
tients had a cumulative probability of 74%.

NORMAL TENSION GLAUCOMA

Lee et al. [68] studied the effects of SLT on patients with
NTG in a prospective case series over a period of 1 year.
41 eyes from 41 NTG patients of Chinese ethnicity were
included. Prior to SLT treatment, all patients underwent
a 1 month “washout” period where all anti-glaucoma med-
ications were stopped. The investigators also attempted
to account for IOP fluctuations by recording their sub-
jects’ IOPs at 9 am, 1 pm and 5 pm to calculate the aver-
age IOP. This IOP phasing was only done prior to SLT and
at 1 month after SLT. During the 1 year follow-up, topical
medications were prescribed if the individual patient’s tar-
get IOP was not met. Two patients required an additional
SLT treatment. Prior to the study, the mean IOP for the 41
eyes was 14.3 mmHg (+3.4) while on medical treatment.
After cessation of medical treatment (1 month washout pe-
riod), the mean IOP was 16.2 mmHg (£2.2). At 1 month
after SLT, the mean IOP was 12.4mmHg (+2.0) which rep-
resented a 14.7% reduction to pre-study levels. At 3, 6, 9
and 12 months, the mean IOP ranged between 11.2 mmHg
and 12.2 mmHg. There was also a reduction in the mean
number of medications used from a pre-SLT number of 1.5
(£0.8) eye drops to 0.9 (£0.9) and 1.1 (+0.9) at 1 month and
12 months respectively. The reduction in IOP and number
of eye drops used was statistically significant at all time
points except at 1 week. 34 of the 41 eyes had further fol-
low up at 24 months [69]. At 24 months, their mean IOP
was 12.6 mmHg which equate to an IOP reduction of 11.5%
from pre-study levels (while still on pre-study medications)
or a reduction of 22.0% from pre-SLT levels (after medica-
tions were stopped).

De Keyser et al. [70] compared the reduction of IOP follow-
ing SLT in NTG patients with POAG and OHT patients.
All patients were already medically controlled prior to SLT
treatment. Following SLT, medications were gradually with-
drawn if the IOP was 2 mmHg below target IOP. 56 eyes
with NTG and 79 eyes with POAG/OHT were included.
There was no significant difference when IOP reductions in
NTG eyes were compared with POAG/OHT eyes at 1, 3, 6
and 12 months following SLT. However at 18 months, NTG
eyes obtained a significantly greater IOP reduction from
baseline than POAG/OHT eyes. Following SLT, there was
also a reduction in the mean number of medications used
in both NTG and POAG/OHT groups but this was not sta-
tistically significant when compared between both groups.
Other studies have investigated for IOP fluctuations in
NTG patients following SLT. Tojo et al. [18] and Lee et al.
[71] used the SENSIMED Triggerfish which is a wireless sil-
icon contact lens sensor to continuously track for IOP-re-

lated pattern over a 24 h period. Tojo et al. included 10 eyes
of 10 patients with NTG and expressed IOP fluctuations
by calculating the range of IOP (difference between high-
est IOP and lowest IOP within 24 h). Lee et al. included
18 eyes of 18 patients and expressed IOP fluctuations as
“global variability” which was derived from cosinor model-
ling of IOP-related amplitude fluctuations. Both studies did
not demonstrate a significant change in IOP fluctuations at
1 week and 1 month post-SLT treatment.

PIGMENTARY GLAUCOMA

Ayala et al. [72] undertook a retrospective case series of 30
eyes from 30 patients with pigmentary glaucoma. The aver-
age number of medications was 2.06 (+0.73) prior to SLT.
Following the first and only session of 180° SLT, the mean
IOP reduction at 1 month was 7.5 mmHg. At 12 months,
the success rate (success after SLT was defined by 220% re-
duction in IOP without alteration of pharmaceutical treat-
ment or addition of further SLT or glaucoma surgery) was
85%. This gradually decreased to 67%, 44% and 14% at 24
months, 36 months and 48 months respectively. 2 out of
the 30 patients had a spike in their IOP of >6 mmHgat 2 h
following SLT but returned to pre-treatment levels the next
day. There has also been another case series of 3 patients
with pigmentary glaucoma which developed IOP spikes af-
ter SLT [64].

SAFETY PROFILE OF SLT

SLT is a safe procedure with a low risk of permanent or
serious complications. Most of the commonly reported
side-effects are transient. One of these side-effects is the
rise of IOP post-operatively. This was estimated to occur in
3-8.5% of cases and would usually occur within the day of
SLT treatment [73]. However, most IOP spikes can be ex-
pected to return to pre-operatively levels by next day with
medical treatment [74]. The laser operator should avoid
using high laser energies in patients with increased angle
pigmentation as there has been case reports of uncontrol-
lable IOP spikes requiring trabeculectomy surgery [64].
Transient anterior chamber flare and cells can usually be
observed immediately following SLT [74]. Some clinicians
regularly prescribe topical steroids to reduce this anterior
chamber inflammation but most would resolve spontane-
ously within 5 days without any clinical sequela [17]. There
have also been sporadic case reports of patients develop-
ing significant anterior uveitis following SLT requiring fre-
quent topical steroid administration [75, 76]. Case reports
of patients developing hyphaema and peripheral anterior
synechiae (PAS) following SLT have been published but
such cases remain rare and are more common following
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ALT [77-80]. Cystoid macular oedema was also reported
as a complication of SLT in case reports of patients with
pre-existing ocular morbidities such as diabetic maculopa-
thy, retinal vein occlusion and recent cataract surgery [81—
84]. Therefore, patients with pre-disposing risk factors for
macula oedema should be cautioned before SLT treatment.
Corneal endothelial changes may also be detected in up to
50% of patients immediately following SLT [85]. However,
these changes are usually self-limiting [86]. Corneal side-ef-
fects which are more serious such as corneal thinning, per-
sistent corneal oedema and myopic/hyperopic shifts re-
main rare [87-89].

CONCLUSIONS AND FUTURE DIRECTIONS

The published literature has suggested that SLT is as effec-
tive as ALT at lowering the IOP of patients with OAG. The
use of SLT is not limited to POAG as it is also indicated for
other subtypes of OAG including PXE, NTG and pigmen-
tary glaucoma. There is also evidence to suggest that SLT is
not inferior to medical treatment although the therapeutic
effect of SLT reduces with time. Therefore, the use of SLT
may reduce patients’ dependence on medical treatment
and prevent non-compliance with eye drops. Several stud-
ies have also demonstrated SLT to be a cost-effective treat-
ment in comparison to medical and surgical treatments.
Despite the excellent safety profile of SLT, clinicians should
be aware of rare adverse events when consenting patients
for the procedure.

Further robust clinical trials are needed to determine
whether most patients with OAG can be initially treated
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with SLT before the introduction of medical therapy. One
such trial is The Laser in Glaucoma and Ocular Hyper-
tension (LIGHT) study which is currently conducted in
the United Kingdom [90]. It is a multicentre RCT which
will randomise patients to either medical therapy without
SLT or initial treatment with SLT followed by conventional
medical treatment as needed. The aim of this study is to
establish the health-related quality of life, clinical effec-
tiveness and cost effectiveness of SLT compared to current
medical treatment. There is also little research comparing
SLT with glaucoma surgery. Further evidence in this field
will be especially helpful towards improving the treatment
algorithm of patients with moderate to severe glaucoma. As
more glaucoma surgical devices such as Schlemm’s canal
stents and subconjunctival stents are developed, the use of
SLT will need to be continually evaluated [91].
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