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Background: To investigate the effects of selective laser trabeculoplasty (SLT) on macular
thickness change.

Methods: Forty eyes of 40 consecutive patients with uncontrolled primary open-angle glau-
coma with medical treatment were included in this prospective study. SLT was performed to
the inferior 180°, and macular thickness was measured. Data were collected before SLT, and
1 week and 1 month after SLT. Macular thickness evaluation was performed in five quadrants,
the central 1 mm quadrant (fovea = F), the nasal 3 mm quadrant surrounding F (NQ), temporal
quadrant, superior quadrant (SQ), and inferior quadrant (IQ). The preoperative and postopera-
tive thicknesses were compared.

Results: There was an increase in macular thickness in the NQ, IQ, and SQ on the first week
after SLT compared to preoperative measurements. On the other hand, there was no significant
increase in the F and temporal quadrant. On the first month after SLT, thickness in the NQ, 1Q,
and SQ was back to preoperative measurements, and there was no significant change between
the preoperative measurements in any quadrant.

Conclusion: There was no significant increase in macular thickness shortly after SLT in our
study.
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Introduction

Glaucoma is an important optic neuropathy that can lead to blindness. Meanwhile,
lowering intraocular pressure (IOP) seems to be the main treatment option for slowing
down the progression of glaucoma.' There are a few options for lowering IOP: medical
treatment, laser therapy, and surgery.? Generally, a step-by-step approach is preferred
for glaucoma treatment. If target IOP could not be obtained with medical treatment,
or the patient has a poor compliance for the drops, laser trabeculoplasty is an option for
the ophthalmologist. Moreover, if the target IOP could still not be obtained, surgery
will be the final option.?

Laser trabeculoplasty is an efficient method in primary open-angle glaucoma
(POAG) treatment.* It decreases IOP by increasing trabecular outflow.” Wise and
Witter were the first to show that argon laser trabeculoplasty (ALT) lowered IOP.
Afterward, krypton and diode lasers were used for trabeculoplasty, and similar results
were obtained.”® On the other hand, histologic studies showed that these treatment
modalities caused coagulation damage in trabecular meshwork, scarring, and synechiae
formation, which lead to unsuccessful results when treatment needs to be repeated.
In order to prevent these undesirable consequences, frequency-doubled, Q-switched
neodymium:yttrium—aluminum—garnet (Nd:YAG) laser was used in 1995 instead.
It was observed that this selectively affected the pigmented cells in trabecular mesh-
work and did not destruct nonpigmented cells and surrounding tissues. In this method,
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which was later named as selective laser trabeculoplasty
(SLT), a lesser energy was applied compared to ALT and in
short sequences as 3 seconds.”!® Although the exact mecha-
nism is not known, it is assumed that secretion of cytokines,
induction of matrix metalloproteinase, formation of new cell
populations, and activation of macrophage may play a key
role in increasing the trabecular outflow.!"" When compared
to ALT, IOP lowering effects are similar, yet side effects are
less and it is a safer method. Moreover, it can be repeated so
that it can be applied as the first-line therapy or in addition
to medical treatment of POAG.!>!?

Although SLT is a safe and effective treatment of glaucoma,
with greater cost-effectiveness than its pharmacological and
surgical alternatives, cystoid macular edema (CME) has been
reported after SLT treatment as case reports in the literature. 416
Even not proven by some studies,'”'® Nd:YAG laser capsulo-
tomy may also lead to CME."2° Although the target tissues for
SLT and Nd:YAG laser capsulotomy are different, total amount
of energy transferred to the eye is close to each other in these
applications. Even though CME formation after capsulotomy
was reported in previous studies, number of cases reported
after SLT treatment is limited.

The purpose of this clinical study was to investigate the
effects of SLT on macular thickness change.

Materials and methods

This prospective randomized clinical trial was conducted
on 40 eyes of 40 consecutive patients with POAG who
were examined between October and December 2012 at
Kayserigoz Hospital. Either one of the eyes was chosen
randomly if the patients had received bilateral treatment.
Patients having a glaucoma type other than POAG, history
of ocular surgery or trauma, macular disease, hypertension,
or diabetes mellitus were excluded. Indications for SLT
treatment were insufficient IOP control, allergy or discom-
fort to topical antiglaucoma medication, or noncompliance
to topical treatment. Target IOP was determined using the
Collaborative Initial Glaucoma Treatment Study formula.?!
After getting signed informed consent from the patients, all
patients received a full ophthalmic examination.

Baseline IOP was defined as the [OP measured immedi-
ately before performing SLT using a Goldmann applanation
tonometer (Model AT 900, Haag-Streit USA, Mason, OH,
USA). The macular thickness measurement was performed
with optical coherence tomography (OCT, Model 3000;
Carl Zeiss Meditec AG, Jena, Germany) after pupillary
dilatation. Pupils were dilated with 1% tropicamide and
2.5% phenylephrine and then underwent OCT examination
after waiting for 15 minutes. This study was approved by the

Kafkas University Human Ethics Committee, Kars, Turkey,
and adheres to the tenets of the Declaration of Helsinki.

We waited 1 day for the pupil to turn back to the miotic
state. Next day, half an hour before SLT, eyes received one
drop of brimonidine tartrate 0.15% (Alphagan P; Allergan
Inc., Irvine, CA, USA). Topical anesthesia was obtained
by proparacaine 0.5% (Alcaine; Alcon Laboratories, Inc.,
Fort Worth, TX, USA) eyedrops. Goniolens filled with 1%
methylcellulose was placed in the eyes. SLT was performed
to the inferior 180° with Selecta II (Lumenis, Palo Alto, CA,
USA) device. Spot radius was 400 um. Spot energy was
adjusted, starting from 0.8 mJ and increasing by 0.1 mJ steps
until the cavitation bubble was observed. Besides the medical
treatment that was already started, fluorometholone (FML®;
Allergan, Inc.) eyedrops were prescribed for everyday for
3 days. On the first day after treatment, anterior segment
examination and IOP measurement were performed. On the
first week and first month, besides ophthalmic examination,
macular thickness of the patients were measured with OCT.
Macular thickness evaluation was performed in five quad-
rants, the central 1 mm quadrant (fovea = F), the nasal 3 mm
quadrant surrounding F (NQ), temporal quadrant, superior
quadrant (SQ), and inferior quadrant (IQ) as described in the
“Early Treatment Diabetic Retinopathy Study”.

Statistical analyses
The normal distribution of the data was checked using the
Kolmogorov—Smirnov test.

For statistical analysis, SPSS 16.0 software for Win-
dows (IBM Corporation, Armonk, NY, USA) was used to
analyze outcomes. P-values <0.05 were considered to be
statistically significant. The paired samples #-test was used
for comparison of the parameters studied before and after
SLT treatment.

Results

Sixteen of the total patients were male (40%), and 24 were
female (60%). Eighteen right eyes (45%) and 22 left eyes
(55%) were included for the analysis. The subjects were aged
53-75 years. Mean age of the group was 68.3+12.4 years.

Forty eyes of 40 patients with POAG were used for statis-
tical analyses. Pretreatment and posttreatment LogMAR val-
ues were 0.45 (range, 0.20—0.95) and 0.50 (range, 0.30—1.00),
respectively. The difference in visual acuity before and after
IVB treatment was not significant (P=0.39).

The mean prestudy IOP was 16.3£3.4 mmHg on 2.2+0.8
eyedrops. The number of medications was significantly
reduced at all time intervals following SLT when com-
pared to the pretreatment level (P<<0.0001). After laser
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treatment, the mean IOP was 12.242.2 mmHg while on
1.120.9 eyedrops.

Average spot size was 68.3112.4 um, and mean number
of spots was 578 um. The mean trabecular meshwork pig-
mentation was 1.48 (range, 0-3). There were no complica-
tions of any kind during and after the treatments. Anterior
chamber reaction disappeared within 24 hours.

Table 1 demonstrates macular thickness before and on
week 1 and month 1 after SLT in each quadrant and the
comparison and P-values of macular thickness before SLT
and 1 week and 1 month after SLT. According to this, there
was an increase in macular thickness in the NQ, 1Q, and
SQ on the first week after SLT compared to preoperative
measurements. On the other hand, there was no significant
increase in the F and temporal quadrant. Even in the areas
of quadrants where increase was observed, cystoid changes
were not seen. On the first month after SLT, thickness in the
NQ, IQ, and SQ was back to preoperative measurements, and
there was no significant change between the preoperative
measurements in any quadrant.

Discussion
SLT is accepted as a successful treatment modality for
management of POAG; however, its order in treatment
algorithm and role in different glaucoma types are not clearly
displayed.? Various amounts of IOP decrease were published
according to the glaucoma type, usage of glaucoma drops,
pigmentation of trabecular meshwork, and area where laser
was applied (90°-360°). A meta-analysis recently published
stated a 6.9%—-35.9% decrease in IOP, which was similar to
the results of ALT.? But as mentioned earlier, since SLT
causes less destruction on trabecular meshwork compared
to ALT, it is tolerated better and can be reapplied.?
Complication rate of SLT is reported to be very low in the
existing literature. Anterior chamber reaction, a temporary
increase in IOP,"3 hyphema,” temporary or permanent cor-
neal edema, haze, thinning,?® endothelial changes,?” choroidal
effusion,?® and CME"'® were the complications reported in
a minority of patients.

Mechanism of CME formation is not fully understood.
Blood-retina barrier is destructed, which leads to fluid accumu-
lation between retinal layers. Branch and root vein occlusion,
diabetic retinopathy, cataract surgery, and intraocular inflam-
mation may induce CME formation.'? Wechsler and Wechsler
observed CME after SLT in an eye with a history of compli-
cated cataract surgery and a posterior chamber lens implant
lacking the posterior capsule.' SLT was applied to the inferior
180°, and a total of 40 mJ energy was applied. No inflamma-
tory reaction was observed in the follow-up period. The CME
was treated with nonsteroidal anti-inflammatory eyedrops and
healed after 3 weeks of treatment. Similarly, Ha et al reported
CME in a diabetic patient after SLT treatment.'

The purpose of our study was to investigate the effect
of SLT on macular thickness. For this reason, we evaluated
the change in macular thickness after SLT in six of the nine
quadrants described by Early Treatment Diabetic Retinopa-
thy Study. As a result, we observed an increase in NQ, SQ,
and IQ in the postoperative first week. This result was not
in harmony with the only existing literature, investigating
the macular thickness change after SLT treatment published
by Klamann et al.’? In their study, SLT was performed in
360°, and no anti-inflammatory drops were prescribed in
the postoperative period. Macular thickness was evaluated
in all nine quadrants in their study, and the follow-up period
was 3 months. Klamann et al did not observe any significant
increase during the follow-up period. There was no informa-
tion regarding the patients” medical history in their study.
Having said that, we assume our patient cohort who had
not had cataract surgery and who did not have any systemic
diseases such as diabetes might have affected our results.
Since some of the cases with CME after SLT in the existing
literature had cataract surgery and had a history of diabetes,
we may raise the question whether our patient cohort was
different, we would have disparate results.

Conclusion
In conclusion, SLT is a safe and effective first-line or adju-
vant treatment option, which can be repeated in POAG.

Table I Comparison of macular thickness values before and after SLT

Quadrant Before SLT, First week, Beforelfirst First month, Beforelfirst
mean + SD (um) mean * SD (um) week, P-value mean + SD (um) month, P-value

F 200.30+20.38 198.90+19.31 0.071 199.75+19.98 0.500

S 268.48+20.60 267.38+20.22 0.026 268.03+20.59 0.375

| 267.48121.04 266.53120.80 0.024 266.73121.26 0.105

T 265.88+21.31 265.10+20.68 0.088 265.45+21.11 0.384

N 265.53121.47 264.431+21.53 0.015 265.35+21.89 0.698

Note: The bold data are statistically significant values.

Abbreviations: SLT, selective laser trabeculoplasty; SD, standard deviation; F, fovea; S, superior; |, inferior; T, temporal; N, nasal.
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