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Background: There is limited long-term data comparing selective laser trabeculoplasty 
(SLT) to the newer micropulse laser trabeculoplasty (MLT) using a laser emitting at 532 
nm. In this study, we determine the effectiveness and safety of MLT compared to SLT.
Design: Retrospective comparative cohort study.
Participants: A total of 85 consecutive eyes received SLT and 43 consecutive eyes received 
MLT.
Methods: Patients with open-angle glaucoma receiving their first treatment of laser trabe-
culoplasty were included. Exclusion criteria are prior laser trabeculoplasty, laser cyclopho-
tocoagulation or glaucoma surgery, and follow-up of less than 1 year.
Main Outcome Measures: The primary outcome was success at 1 year, defined as 
a reduction in intraocular eye pressure (IOP) by ≥20% from baseline or met prespecified 
target IOP with no additional glaucoma medication or subsequent glaucoma intervention.
Results: Baseline IOP was 18.0 mmHg (95% CI=16.4–19.5) in the MLT group on an 
average of 1.8 (95% CI=1.4–2.2) glaucoma medications compared to 18.2 mmHg (95% 
CI=17.2–19.3) for the SLT group on an average of 2.0 (95% CI=1.6–2.3) medications. At 
1-hour post-laser, the SLT group had more transient IOP spikes (MLT 5% vs SLT 16%, 
P=0.10). There was a trend toward increased success in the SLT group compared to MLT at 
1 year (relative risk=1.4, 95% CI=0.8–2.5, P=0.30).
Conclusion and Relevance: Eyes had similar success after MLT compared to SLT at 
1 year. Laser trabeculoplasty with either method could be offered as treatment with con-
sideration of MLT in those eyes where IOP spikes should be avoided.
Keywords: micropulse laser trabeculoplasty, selective laser trabeculoplasty, open-angle 
glaucoma

Introduction
Laser trabeculoplasty has been available since the 1970s, and remains an important 
treatment option for open-angle glaucoma (OAG).1–3 Selective laser trabeculoplasty 
(SLT) has superseded argon laser trabeculoplasty (ALT) given similar efficacy, 
improved safety profile, and repeatability.2 SLT selectively applies energy to pig-
mented cells of the trabecular meshwork (TM) using a 532 nm Q-switched, 
frequency-doubled Nd:YAG laser. Electron microscopy following SLT showed 
disruption of the pigmented TM endothelial cells.4 This cellular damage, in addition 

Correspondence: Catherine Q Sun  
UCSF F.I. Proctor Foundation, 490 Illinois 
Street, Floor 2, San Francisco, CA 94143, 
USA  
Email catherine.sun@ucsf.edu

submit your manuscript | www.dovepress.com Clinical Ophthalmology 2021:15 243–251                                                                       243

http://doi.org/10.2147/OPTH.S285136 

DovePress © 2021 Sun et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical Ophthalmology                                                                        Dovepress
open access to scientific and medical research

Open Access Full Text Article

 
C

lin
ic

al
 O

ph
th

al
m

ol
og

y 
do

w
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/ b
y 

76
.2

17
.5

5.
72

 o
n 

25
-J

an
-2

02
1

F
or

 p
er

so
na

l u
se

 o
nl

y.

Powered by TCPDF (www.tcpdf.org)

                               1 / 1

http://orcid.org/0000-0002-4875-2952
mailto:catherine.sun@ucsf.edu
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


to biological changes, is thought to cause an increased 
inflammatory response which increases aqueous outflow 
through the TM.2,5 The inflammatory response and early 
pigment dispersion can also cause transient intraocular 
pressure (IOP) spikes and ocular discomfort.2,5

Micropulse laser trabeculoplasty (MLT) is a form of 
subthreshold laser that breaks a continuous laser into short 
pulses to allow for cooling in-between applications. The 
interpulse period of cooling prevents cellular or morpho-
logic changes to the TM.5 In a study on human corneoscl-
eral rim tissue from cadaver eyes treated with laser 
trabeculoplasty, SLT and MLT did not leave any morpho-
logic changes to the TM compared to ALT.6 During SLT, 
the pulse energy can be titrated until occasional bubble 
formation is visualized. With MLT, there is no visible sign 
of treatment during the procedure, which makes it difficult 
to titrate but also reduces post-operative inflammation, 
discomfort, and IOP spikes compared to SLT.7,8

To our knowledge, there have only been two studies that 
have compared outcomes of MLT to SLT.7,8 MLT can be 
performed using a 532 nm, 577 nm, or 810 nm laser. 
Abramowitz et al8 prospectively compared patients treated 
with the yellow (577 nm) MLT laser to SLT, including 
patients with prior laser trabeculoplasty and/or glaucoma 
filtering surgery, and found similar efficacy between MLT 
and SLT. We believe comparison studies should be per-
formed using a green MLT laser emitting at 532 nm, equiva-
lent to the wavelength used in SLT and the wavelength that 
selectively targets melanin in pigmented TM cells.9 The 
only comparison study using a green (532 nm) MLT laser 
was a retrospective study with only 6 months of follow-up 
that demonstrated similar success between MLT and SLT.7

In this retrospective comparative cohort study, we eval-
uated the 1-year outcomes of MLT using a 532 nm laser 
compared to SLT in patients with OAG who had not 
received prior glaucoma laser trabeculoplasty or surgeries. 
Results of this study will provide insight into the effec-
tiveness and safety of performing primary (first treatment 
of) MLT compared to SLT with longer follow-up.

Patients and Methods
Inclusion and Exclusion Criteria
Patients with OAG who underwent primary laser trabeculo-
plasty under the supervisory care of a single provider at the 
University of California San Francisco (UCSF) between 
June 1, 2012 and October 1, 2017 were included, though 
trainees also performed the laser trabeculoplasty. Patients 

were identified using CPT code 65855 for laser trabeculo-
plasty. Patients were consecutively assigned to SLT from 
June 2012 to June 2015 and MLT from June 2015 to 
October 2017 by the provider to try to decrease selection 
bias. Several patients received SLT after 2015 when the MLT 
laser was undergoing repair. Exclusion criteria included prior 
laser trabeculoplasty, laser cyclophotocoagulation, or glau-
coma surgery; patients with mixed-mechanism glaucoma, 
uveitic glaucoma, neovascular glaucoma, juvenile open- 
angle glaucoma, congenital glaucoma, or angle-closure glau-
coma; and no follow-up at the 1-year window (6–18 months). 
UCSF Institutional Review Board approval and waiver of 
informed consent were obtained because the research does 
not adversely affect the rights and welfare of the individuals, 
and involves no more than minimal risk to their privacy 
based on an adequate plan to maintain confidentiality. The 
research adhered to the tenants of the Declaration of 
Helsinki.

Procedure and Follow-Up
Patients received topical proparacaine, apraclonidine 
0.5%, and pilocarpine 1 or 2% before laser treatment. 
A Latina SLT lens or MLT lens (Iridex Corporation, 
Mountain View, CA, USA) was placed on the operative 
eye with goniosol and laser treatment was applied. All 
patients received 360 degrees of confluent laser treatment 
to the pigmented TM. An IQ 532™ laser (Iridex 
Corporation, Mountain View, CA, USA) was used for 
MLT with settings of 1,000 mW, 15% duty cycle, 300 
millisecond duration, 300 µm spot size for all patients, 
which is the standard setting that has previously been 
reported.10 A 532 nm Q-switched, frequency-doubled 
Nd:YAG Selecta II™ (Lumenis Inc, San Jose, CA, USA) 
laser was used for SLT with a standard 400 µm spot size 
and 3 nanosecond duration. The SLT laser energy was 
titrated between 0.5 to 1.6 mJ per pulse based on the TM 
pigmentation to see occasional bubble formation. Patients 
received one drop of apraclonidine 0.5% and one drop of 
prednisolone acetate 1% immediately post-procedure and 
had their IOP checked approximately 1 hour post-laser. 
Patients were not prescribed any anti-inflammatory drops 
post-laser and were continued on their IOP medications at 
the discretion of the treating physician. Follow-up was 
scheduled approximately 4–6 weeks post-procedure and 
at regular intervals thereafter at the discretion of the 
physician.
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Baseline Variables
Baseline characteristics and exam findings were collected 
from the medical record. Baseline IOP was the average of 
the two visits prior to the laser procedure. To determine how to 
define baseline IOP, a sensitivity analysis was performed to 
determine differences in baseline IOP when using two prior 
visits, one prior visit, or the laser day visit, and no significant 
differences were found. IOP was measured by Goldmann 
applanation in the majority of patients. Sensitivity analysis 
was performed to determine if type of IOP measurement 
affected the primary outcome, and no difference was found 
when the six eyes without Goldmann applanation tonometry at 
all visits were excluded. Combination eye drops were counted 
as two separate medications. Patients were followed in the 
study until repeat laser trabeculoplasty, cyclophotocoagula-
tion, or glaucoma surgery, then they were considered failures, 
and the last observation carried forward was performed for any 
subsequent follow-up visit.

Outcomes
The primary outcome was success at 1 year, defined as 1) 
reduction in IOP by ≥20% from baseline or met target IOP 
(pre-specified in the medical record by the treating provi-
der), 2) no additional glaucoma medications compared to 
baseline, and 3) no subsequent glaucoma interventions, 
including repeat laser trabeculoplasty, laser cyclophoto-
coagulation, or glaucoma surgery. Standalone cataract sur-
gery was allowed. Secondary outcomes included mean 
IOP at 1, 6, 12, and 24-month windows; IOP spike 
1 hour post-laser; and number of and time to repeat laser 
trabeculoplasty or glaucoma surgery.

Statistical Analysis
For the primary outcome, a modified Poisson regression 
was used to estimate the relative risk of treatment success 
at 1 year, controlling for baseline IOP, number of glau-
coma medications at baseline, and central corneal thick-
ness as covariates. Robust standard errors were clustered 
on patient to allow for correlation between eyes if both 
eyes underwent laser trabeculoplasty.11 Secondary out-
comes were analyzed using two-tailed unpaired t-test for 
continuous variables, and chi-square test or Fisher’s exact 
for dichotomous variables. Based on our sample size, we 
had 80% power to detect a 1.057 mmHg difference in 
mean IOP between the MLT and SLT groups assuming 
a standard deviation (SD) of 2.0 for a 2-sided test with 
a level of significance of 0.05.

Results
We identified 156 patients who received laser trabeculo-
plasty at UCSF under the care of a single surgeon from 
June 1, 2012 to October 1, 2017. Forty-three eyes of 32 
patients received MLT treatment and 85 eyes of 59 
patients received SLT treatment after inclusion and exclu-
sion criteria were applied. Five patients (10%) were lost to 
follow-up in the MLT group and four patients (5%) in the 
SLT group. There was no significant difference in baseline 
patient characteristics in the patients who were lost to 
follow-up.

Table 1 shows the baseline characteristics between the 
MLT and SLT cohorts. The only significant difference 
between the groups was younger age in the MLT group (68 
years old, 95% CI=63–72) compared to the SLT group (74 
years old, 95% CI=71–77; P=0.02), and slightly thinner 
mean central corneal thickness in the SLT group (545 μm, 
95% CI=536–554) compared to the MLT group (562 μm, 
95% CI=546–578; P=0.046). The majority of eyes had pri-
mary open-angle glaucoma (POAG), followed by normal 
tension glaucoma (NTG) in both groups. Baseline IOP was 
similar at 18.0 mmHg (95% CI=16.4–19.5) in the MLT 
group compared to 18.2 mmHg (95% CI=17.2–19.3) in the 
SLT group (P=0.76). Seven eyes (16%) were on no drops at 
presentation in the MLT group compared to 20 (24%) in the 
SLT group (P=0.34).

The same laser settings were used in all patients under-
going MLT with a mean of 138 laser spots (SD=30). For 
SLT, the mean laser energy used was 99 mJ (SD=33) with 
an average of 125 spots (SD=26). The number of laser 
spots and the mean laser energy did not significantly affect 
treatment success due to minimal variability between eyes. 
At 1 hour post-laser, two eyes (5%) treated with MLT had 
a transient increase in IOP of ≥5 mmHg from pre-laser, 
compared to 14 eyes (16%) in the SLT group (P=0.10). 
There were no other post-laser complications.

Figure 1 shows the change in IOP and medication number 
over 2 years of follow-up. At the 1-month visit, there was 
a significant improvement in mean IOP after SLT (15.6 
mmHg, 95% CI=14.5–16.6) on an average of 1.6 glaucoma 
drops (95% CI=1.3–2.0) compared to MLT (17.9 mmHg, 95% 
CI=16.5–19.3) on 1.4 glaucoma drops (95% CI=0.9–1.9) 
(P=0.008). For the SLT group, this reduction in IOP was 
maintained until 1 year on a similar number of drops compared 
to the 1-month visit (Table 2). There was a trend toward greater 
reduction in IOP at 1 year from baseline with SLT (−11%, 95% 
CI=−16% to −6%) compared to MLT (−3%, 95% CI=−10% to 
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+4%; P=0.06). There was also a trend toward reduction in 
number of glaucoma medications from baseline to 1 year for 
the SLT group (−0.2, 95% CI=−0.5 to −0.1) compared to MLT 
(+0.1, 95% CI=−0.2 to +0.5; P=0.06). By 2-year follow-up, the 
mean IOPs were similar in both groups, but there were also 
fewer eyes in each cohort (P=0.93).

For our primary outcome, the SLT group had 
a 1.4-times higher probability of treatment success com-
pared to the MLT group at 1 year, though this was not 
statistically significant (relative risk=1.4, 95% CI=0.8–2.5, 
P=0.30) (Table 3). Most patients failed due to inadequate 
IOP reduction and/or need for additional glaucoma 

Table 1 Baseline Patient and Ocular Characteristics

Characteristics (by Patient) MLT 
(N=32 Patients)

SLT 
(N=59 Patients)

P-value

Age (years), mean (95% CI) 68 (63–72) 74 (71–77) 0.02

Female, N (%) 18 (56%) 30 (51%) 0.63

Deceased, N (%) 1 (3%) 3 (5%) 1.0

Ethnicity, N (%) 0.95

White 15 (47%) 29 (49%)
Asian 7 (22%) 15 (25.5%)

Hispanic 4 (12.5%) 6 (10%)

Black 4 (12.5%) 4 (7%)
Other 1 (3%) 2 (3.5%)

Unknown 1 (3%) 3 (5%)

Characteristics (by Eye) MLT 
(N=43 Eyes)

SLT 
(N=85 Eyes)

Eye, N (%) 0.15

OD 26 (60%) 40 (47%)

OS 17 (40%) 45 (53%)

Diagnosis, N (%) 0.96

Primary-open angle glaucoma 32 (74%) 61 (72%)
Normal tension glaucoma 9 (21%) 20 (24%)

Pigmentary glaucoma 1 (2.5%) 2 (2%)

Pseudoexfoliation glaucoma 1 (2.5%) 2 (2%)

Best corrected visual acuity (logMAR), mean (95% CI) 0.20 (0.12–0.28) 0.24 (0.15–0.32) 0.59

Intraocular pressure (mmHg), mean (95% CI) 18.0 (16.4–19.5) 18.2 (17.2–19.3) 0.76

Glaucoma Medications, mean (95% CI) 1.8 (1.4–2.2) 2.0 (1.6–2.3) 0.49
0, N (%) 7 (16%) 20 (23.5%)

1 16 (37%) 20 (23.5%)

2 5 (12%) 5 (6%)
3 10 (23%) 24 (28%)

4 5 (12%) 16 (19%)

Central corneal thickness (μm), mean (95% CI) 562 (546–578) 545 (536–554) 0.046

Target IOP, N (%) 0.78
≤12 12 (28%) 27 (32%)

≤16 16 (37.2%) 36 (42%)

≤18 5 (11.6%) 9 (11%)
≤21 5 (11.6%) 5 (6%)

Unknown 5 (11.6%) 8 (9%)

Abbreviations: MLT, micropulse laser trabeculoplasty; SLT, selective laser trabeculoplasty; N, number; OD, right eye; OS, left eye; SD, standard deviation; CI, confidence 
interval; IOP, intraocular pressure; logMAR, logarithm of the minimum angle of resolution.
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medications (Table 2). In our model, there was no associa-
tion between success and baseline IOP or number of base-
line IOP medications. However, when we performed 
a sensitivity analysis and predicted treatment success 
using the definition for success from the initial SLT pilot 

study by Latina et al (reduction in IOP by ≥3 mmHg from 
baseline without change in medication number), we found 
higher baseline IOP was significantly associated with 
treatment success (relative risk=1.07 per mmHg, 95% 
CI=1.03–1.11, P<0.001).12

Figure 1 Mean intraocular pressure (top graph) and number of glaucoma medications (bottom graph) between the micropulse laser trabeculoplasty (MLT) and selective 
laser trabeculoplasty (SLT) groups at follow-up intervals up to 2 years. No statistically significant difference was noted between MLT and SLT-treated eyes except for 
intraocular pressure at 1 month follow-up. Error bars represent standard error of the mean. 
Abbreviation: N, number of eyes.
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Discussion
Our retrospective, comparative cohort study demonstrated that 
eyes treated with MLT and SLT had similar treatment success 
at 1 year, though there was a trend toward greater success with 
SLT. In our study, we elected to use a green laser emitting at 
532 nm to perform MLT since it is equivalent to the wave-
length used in SLT, and selectively targets melanin in pigmen-
ted TM cells.9 Our study is unique in that we evaluated 
primary laser trabeculoplasty, consecutively assigned patients 
to SLT or MLT in 2 year windows to reduce selection bias, and 
assessed primary outcome at 1 year. Furthermore, our study 
provides additional data out to 2 years of follow-up for a subset 
of the eyes receiving MLT (N=24) or SLT (N=68) treatment.

In their prospective study comparing MLT using a 577 
nm yellow laser to SLT, Abramowitz et al8 reported that 
30% of MLT patients (N=38) and 36% of SLT patients 

(N=31) experienced ≥20% IOP reduction from baseline to 
the 6–13-month follow-up window. However, they 
included patients with prior laser trabeculoplasty and glau-
coma surgery,8 whereas we excluded these patients to 
determine the effect of primary laser trabeculoplasty. 
Using their outcome of ≥20% IOP reduction from base-
line, we found that in our study fewer MLT eyes (12%) 
and a similar number of SLT eyes (29%) met criteria at the 
1-year window. In our study, the number of eyes with 
≥20% IOP reduction at 1 year was likely lower, despite 
excluding eyes with prior glaucoma laser and surgery, 
because many of them had severe glaucoma with a target 
IOP in the low teens (MLT 28% vs SLT 32%).

The only other study comparing MLT to SLT using 
a 532 nm green laser was also retrospective and evaluated 
primary laser trabeculoplasty, but provided shorter follow- 

Table 2 Clinical Outcomes at One Year

Characteristics MLT (N=43 Eyes) SLT (N=85 Eyes) P-value

Best corrected visual acuity at 1 year (logMAR), mean (95% CI) 0.21 (0.13–0.30) 0.24 (0.16–0.32) 0.73

IOP at 1 year (mmHg), mean (95% CI) 16.7 (15.5–17.9) 15.7 (14.8–16.5) 0.16

Glaucoma medications at 1 year, mean (95% CI) 1.9 (1.5–2.3) 1.7 (1.4–2.0) 0.45
0, N (%) 3 (7%) 20 (23.5%)
1 17 (40%) 23 (27%)

2 10 (23%) 15 (17.5%)

3 7 (16%) 16 (19%)
4 or more 6 (14%) 11 (13%)

Reasons patients failed, N (%)
IOP (<20% reduction or did not meet target IOP) 33 (77%) 54 (64%) 0.13

Additional glaucoma medications 12 (28%) 13 (15%) 0.09

Repeat laser trabeculoplasty 2 (5%) 4 (5%) 1.0
Need for glaucoma surgery 5 (12%) 5 (5%) 0.32

Time to repeat laser trabeculoplasty (days), mean (SD) 487 (16) 466 (78) 0.73

Time to glaucoma surgery (days), mean (SD) 208 (101) 233 (129) 0.74

Underwent standalone cataract surgery, N (%) 0 (0%) 2 (2%) 0.55

Abbreviations: MLT, micropulse laser trabeculoplasty; SLT, selective laser trabeculoplasty; SD, standard deviation; CI, confidence interval; N, number; logMAR, logarithm of 
the minimum angle of resolution; IOP, intraocular pressure.

Table 3 Multivariable Regression Model Predicting Success at 1 Year

Covariates Relative Risk 95% CI P-value

Laser (SLT compared to MLT) 1.37 0.75–2.48 0.30

Baseline IOP (per mmHg) 1.01 0.97–1.05 0.62

Baseline glaucoma medications (per 1 medication) 1.13 0.94–1.36 0.18
Baseline central corneal thickness (per mm) 1.00 0.99–1.00 0.13

Abbreviations: SLT, selective laser trabeculoplasty; MLT, micropulse laser trabeculoplasty; CI, confidence interval; IOP, intraocular pressure.
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up at 6 months.7 Their primary outcome was success, 
defined as a reduction of ≥20% IOP or ≥1 glaucoma 
medication without requiring additional IOP lowering pro-
cedures at 6 months. They similarly did not demonstrate 
a statistically significant difference in success between 
MLT and SLT (P=0.98).7 At 6 months, they found 
a mean IOP reduction of 2.1 mmHg (SD=4.1) or 11.5% 
with MLT compared to 1.8 mmHg (SD=6.6) or 10.4% 
with SLT.7 Since our definitions of success were different, 
we looked at our 6-month percent change in IOP from 
baseline for comparison. At 6 months, we demonstrated 
a similar percent reduction in IOP from baseline with SLT 
(12.5%) but no change with MLT (0.1%) in our study.

In a prospective study of 48 Chinese patients with 
POAG or NTG who underwent MLT using the 577 nm 
laser, Lee et al13 reported higher success rates at 1 month 
after MLT. They reported 73% success, defined as an IOP 
reduction of ≥20% on the same number of antiglaucoma 
medications prior to medication titration at 1 month post- 
MLT.13 They found a 20% mean reduction in IOP from 
baseline to 6 months with the addition of medications. 
Their baseline IOP was similar to our study at 18.5 
mmHg (SD=3.0), but they had greater reduction in IOP 
at 1 month. This difference could be due to patient char-
acteristics such as TM pigmentation. All patients in their 
study had TM pigmentation Spaeth grade 3 or higher. We 
had gonioscopy data available for approximately 50% of 
our patients and only 30% who received MLT had TM 
pigmentation grade 3 or higher, compared to 50% in the 
SLT group. For MLT, there is limited evidence on the 
optimal amount of laser energy to use and if it should be 
titrated during treatment as in SLT.10 Additional investiga-
tion is needed to determine the optimal laser parameters, 
including number of shots and energy per shot.

Our SLT treatment success and percentage of responders 
were also lower than in prior studies, likely due to the inclu-
sion of patients with lower baseline IOP and more advanced 
glaucoma. In the original pilot study by Latina et al12 that 
studied 180 degrees of SLT in laser-naïve patients and those 
with prior ALT, eyes included had uncontrolled OAG with 
IOP ≥22 mmHg. Their baseline IOP mean was 24.6 mmHg 
and improved by a mean of 4.6 mmHg (18.7%) at 6 
months.12 They found that 70% of patients were responders 
(defined as ≥3 mmHg reduction in IOP from baseline to 6 
months) in the laser-naïve group and those with prior ALT.12 

When we analyzed our primary outcome using their defini-
tion of success, we found that baseline IOP was significantly 
associated with success. In the literature, there is also 

evidence of a correlation between higher baseline IOP and 
SLT treatment success.2,–14–16

In a real-world setting, success after SLT may be lower 
than reported in randomized controlled trials. In a meta- 
analysis on SLT, the percent reduction in IOP ranged from 
6.9–35.9% at ≥1 year.15 In a retrospective observational 
study of SLT effectiveness from de-identified electronic 
medical records in the UK, they found that SLT treatment 
success was 45% at 1 year.14 In our study, we had a similar 
treatment success of 46% after SLT at 1 year.

We believe the benefits of MLT over SLT are fewer 
post-laser IOP spikes (≥5 mmHg) and less post-operative 
inflammation.7,8 Two eyes in the MLT group (5%) and 14 
in the SLT group (16%) experienced IOP spikes at 1 hour, 
though these were all transient. Fifteen of these eyes had 
POAG and one had pigmentary glaucoma. Higher IOP 
spikes have been previously reported for SLT compared 
to MLT.7 In a meta-analysis of SLT studies, the range of 
transient IOP spikes was 0–62% in 34 studies.15 

Abramowitz et al8 also reported that MLT patients experi-
enced significantly less pain than SLT patients in a post- 
laser survey suggesting less post-laser inflammation 
with MLT.

The main limitation of this study is its retrospective 
design, which can increase selection bias. To help reduce 
selection bias, our patients were consecutively assigned to 
SLT or MLT by time period (SLT from June 2012 to 
June 2015 and MLT from June 2015 to October 2017). 
While there were more patients in the SLT group com-
pared to MLT group, key baseline characteristics such as 
glaucoma diagnosis, IOP, number of glaucoma medica-
tions, and target IOP were not statistically different 
between the two groups. The only differences were age 
and central corneal thickness. We controlled for central 
corneal thickness in our primary outcome analysis. 
A sensitivity analysis that included age as a covariate did 
not change the primary outcome. Despite the difference in 
SLT and MLT group size, we still had 80% power to detect 
a 1.057 mmHg difference in mean IOP. In this study, we 
also included patients who had bilateral laser trabeculo-
plasty, but accounted for this correlation by using robust 
standard errors clustered on patient.

Generalizability may be reduced since our cohort con-
sisted of more moderate to advanced glaucoma patients with 
lower baseline IOP. However, our cohort likely better repre-
sents how laser trabeculoplasty is currently utilized in real- 
world practice since medical therapy was noted to be the 
most common initial intervention based on the American 
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Academy of Ophthalmology Preferred Practice Pattern 
guidelines in 2016.17 Recent findings from a study looking 
at real-world SLT outcomes in the UK demonstrated similar 
success rates at 1 year.14 The results of the Laser in 
Glaucoma and Ocular Hypertension (LiGHT) trial may also 
change treatment paradigm in the future.3 The study rando-
mized treatment-naïve patients with OAG and ocular hyper-
tension to SLT versus medications.3 They demonstrated that 
there was no difference in health-related quality-of-life or 
clinical outcomes at 3 years, and that SLT as first-line treat-
ment was safe and more cost-effective than medications.3

In conclusion, MLT and SLT had similar efficacy at 
1 year, though there was a trend toward increased success 
with SLT. A sensitivity analysis suggested that higher 
baseline IOP predicts success. MLT treatment resulted in 
fewer post-laser IOP spikes than SLT but all were transi-
ent. MLT could be considered in patients who are predis-
posed to IOP spikes, or in advanced glaucoma patients in 
whom an IOP spike could be detrimental. Our 1-year 
primary laser trabeculoplasty results provide real-world 
outcomes of treatment success between MLT and SLT.
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