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Selective laser trabeculoplasty versus argon
laser trabeculoplasty in patients with
uncontrolled open-angle glaucoma
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Purroste. To compare the efficacy of selective laser trabeculoplasty (SLT) to argon laser tra-
beculoplasty (ALT) as treatment and retreatment to lower intraocular pressure (IOP) in pa-
tients with uncontrolled open-angle glaucoma (OAG) on maximally tolerated medication
therapy with a follow-up of 12 months.

MeTHoDSs. A total of 120 eyes of 120 patients with uncontrolled OAG were enrolled in the
study. Group A included patients with IOP >22 mmHg on maximal medical therapy. A total
of 43 eyes underwent SLT treatment and 41 eyes underwent ALT treatment. At the end of
the follow-up IOP was <18 mmHg. Group B included patients with IOP >20 mmHg at 3
months follow-up after SLT or ALT treatment. These patients were retreated randomly, 18
with SLT and 18 with ALT.

ResuLts. In Group A at the end of the follow-up there was no statistically significant differ-
ence in IOP lowering between SLT (6.01 mmHg) and ALT (6.12) (p=0.794). In Group B at the
end of the follow-up patients undergoing SLT presented IOP lowering statistically signifi-
cant to ALT treatment (6.24 mmHg and 4.65 mmHg, respectively, p<0.01).

DiscussioN. SLT is effective as treatment for patients with OAG and appears to be equiva-
lent to ALT in IOP lowering at 12 months only in patients without a prior treatment. In case
of retreatment SLT appears to be better than ALT in IOP lowering. (Eur J Ophthalmol 2009;
19: 429-34)
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INTRODUCTION

In 1979, when Wise and Witter (1) demonstrated that ar-
gon laser trabeculoplasty (ALT) lowered intraocular pres-
sure (IOP), it added an additional therapeutic option to the
treatment of open-angle glaucoma (OAG). It was hoped
that ALT would postpone or eliminate the need for inci-
sional or cyclodestructive surgical intervention. Other
laser therapies, such as the krypton or diode lasers, have
been used in trabeculoplasty with similar results to that of
ALT (2-4). However, histologic studies have shown that
laser therapy causes coagulation damage and scarring of

the trabecular meshwork (TM) (5-7). This theoretically can
limit the success of future retreatment of the TM by ALT.
Recently, Latina and Park (8) used a 532 nm Q-switched
Nd:YAG laser to selectively target pigmented TM cells in
vitro with low threshold radiant exposures without pro-
ducing collateral damage to adjacent nonpigmented cells
or structures. This laser gives a single pulse of short dura-
tion (in the microsecond range) and low fluence (ener-
gy/area). At these values, unlike in ALT, thermal diffusion
from targeted cells to surrounding nonpigmented trabecu-
lar meshwork cells is minimized; therefore, the technique
has been named selective laser trabeculoplasty (SLT). A
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histologic study in human cadaver eyes treated with SLT
or ALT within 18 hours of death confirmed that selective
treatment appears to cause no coagulation damage to the
TM and less structural damage than ALT (9). Following the
results of the study by Latina and Park (8), the clinical ap-
plication of a Q-switched Nd:YAG laser for SLT was pro-
posed as a new laser treatment for chronic open angle
glaucoma (10). The possibility of avoiding relevant thermal
or coagulative damage in the TM with SLT represents a
major improvement over conventional ALT. As a conse-
quence, SLT might be applied many times in the same
eye without determining coagulative scarring that focally
reduces or prevents aqueous outflow. The aim of the pre-
sent study was to compare the success rates of patients
who underwent ALT versus SLT as treatment and retreat-
ment to lower IOP in patients with OAG with a follow-up
of 12 months.

METHODS

A prospective randomized clinical trial was approved by
the Institutional Review Board of the University of Foggia.
The patients included in this trial were those referred to
the glaucoma clinic at the University of Foggia. All of the
patients had uncontrolled chronic OAG on maximally tol-
erated medication therapy. All patients provided informed
consent after the potential risks, benefits, and alternatives
of the procedures were explained fully. Patients with evi-
dence of glaucoma other than OAG and patients with pri-
or glaucoma or cataract surgery were excluded from the
study. Patients with pseudoexfoliation or pigment disper-
sion glaucoma were not included in the study. A total of
120 eyes of 120 patients with uncontrolled OAG were en-
rolled in the study. Preoperative data obtained for each
patient included age, gender, ocular history, number of
antiglaucoma drugs used at that time, best-corrected vi-
sual acuity logMar (best-corrected visual acuity), IOP
measured by Goldmann applanation, slit-lamp examina-
tion, gonioscopy, fundus biomicroscopy, and visual field
testing by Humphrey visual field analyzer using the 30-2
threshold SITA Standard program. Postoperatively, I0P,
number of antiglaucoma medications, and complications
were recorded on the first day and at 1, 3, 6, and 12
months. The observer who performed the Goldmann ap-
planation tonometry was masked to the allocation of the
patients to the SLT or the ALT group.

On the day of treatment, patients were assigned randomly

to either ALT treatment (60 eyes) or SLT treatment (60
eyes), based on glaucoma clinic chart number (patients
with even numbers were assigned to ALT treatment and
patients with odd numbers were assigned to SLT treat-
ment); chart numbers were not assigned until the day of
treatment. Group A included patients with IOP >22 mmHg
on maximal medical therapy; 43 eyes underwent SLT
treatment and 41 eyes underwent ALT treatment. At the
end of the follow-up, IOP was <18 mmHg. Group B (36
eyes) included patients with IOP >20 mmHg at 3 months
follow-up after SLT or ALT treatment, 17 patients belong-
ing to the SLT group and 19 patients belonging to the ALT
group. These patients were retreated randomly: 18 with
SLT and 18 with ALT. The operative techniques used in
the SLT group were followed as described by Latina et al
(9). Topical oxibuprocain 0.4% was used as anesthesia for
the treatment. The Lumenis Selecta Il Glaucoma Laser
System, a frequency-doubled g-switched neodymi-
um:yytrium-aluminum-garnet laser, was used to treat
these patients. The laser was emitting at 532 nm with a
pulse duration of 3 nanoseconds and a spot size of 400
pm. The pigmented TM was targeted, and 60, but
nonoverlapping, laser spots were placed over 360° of the
TM. In SLT, the energy level for treatment was initially set
at 0.8 mJ and ranged from 0.6 to 1.0 mJ. If the energy
level was too high (demonstrated by cavitation bubbles or
if disruption of the TM was visualized), the pulse energy
was decreased by increments of 0.1 mJ until minimal
bubble formation or disruption to the TM was visualized.
The total number of pulses delivered at each energy level
and the total amount of energy delivered, as indicated on
the laser control panel, were recorded. The lens of Latina
was used to perform the laser treatment. All SLT and ALT
procedures were performed by the same surgeon (V.R.).
Patients undergoing ALT were treated with a Coherent
900 laser, argon blue—green, with a 0.1-second pulse du-
ration and a spot size of 50 pm. From 470 to 1,150 mW of
energy was delivered. Energy was titrated to achieve a
blanching effect in the TM. Laser spots were placed over
360° of the TM. Post-treatment management of both
groups was similar. One drop of topical indomethacin
0.1% 4 times daily was prescribed 4 times daily for 1
week. The IOP was checked at 1 hour after both ALT and
SLT. Patients who previously had been treated by ALT or
SLT underwent an additional 360° of ALT or SLT treat-
ment. Statistical analysis was carried out using chi-square
test. Values below 0.05 were considered statistically sig-
nificant.
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Fig. 1 - Graph illustrating intraocular pressure (mmHg) in patients
who underwent selective laser trabeculoplasty (SLT) or argon laser
trabeculoplasty (ALT). In SLT and ALT groups, compared to baseline,
values were significantly lower at all time points (p<0.05).
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Fig. 2 - Graph illustrating intraocular pressure (mm Hg) in patients
who underwent retreatment with selective laser trabeculoplasty (SLT)
or argon laser trabeculoplasty (ALT). Compared with ALT groups, val-
ues for SLT group were significantly lower at all time points (p<0.05).

RESULTS

A total of 120 eyes of 120 patients were included. All
baseline characteristics including IOP were similarly dis-
tributed in the two groups. The baseline characteristics of
these patients are summarized in Tables I, Il, and lll. Both
treatments were free of bleeding. Patients did not com-
plain of any pain during treatment with either laser. We
defined pretreatment IOP as the average IOP of the two
diurnal curves of the two visits before the date when laser
trabeculoplasty was performed. When comparing pre-
treatment IOP with all follow-up times, there was a signifi-
cant reduction in IOP (Fig. 1) in Group A. The last follow-
up IOP (12 months) was similar between the ALT and SLT
groups (ALT, 16.9+1.9 mmHg vs SLT, 16.7+1.7 mmHg;
p > 0.05). The mean IOP percent reduction at each follow-
up visit was similar between ALT and SLT treatment

TABLE | - PRETREATMENT PATIENT CHARACTERISTICS

Selective laser
trabeculoplasty
(n=60)

Characteristics Argon laser
trabeculoplasty

(n=60)

Age, yr (mean + SD) 57.8+5.3 59.1+£3.2

Male 23 (38.4%) 22 (36.6%)
Female 37 (61.6%) 38 (63.3%)
Mean preoperative

IOP (mmHg) 22.7+1.2 23+1.1
Mean preoperative

glaucoma medications 2.3+1.3 2.4+1.1

TABLE Il - PRETREATMENT PATIENT CHARACTERISTICS
(GROUP A)

Selective laser
trabeculoplasty

Characteristics Argon laser

trabeculoplasty

(n=43) (n=41)
Age, yr (mean + SD) 57.8+5.3 59.1+3.2
Male 19 (44.1%) 16 (39%)
Female 24 (55.8%) 25 (61%)
Mean preoperative
IOP (mmHg) 22.7+1.2 23x1.1
Mean preoperative
glaucoma medications 2.3+1.83 2.4+1.1

TABLE Ill - PRETREATMENT PATIENT CHARACTERIS-
TICS (GROUP B)

Selective laser
trabeculoplasty

Characteristics Argon laser

trabeculoplasty

(n=18) (n=18)
Age, yr (mean + SD) 56.5+4.3 57.6+3.8
Male 7 (38.8%) 8 (44.4%)
Female 11 (61.2%) 10 (55.5%)
Mean preoperative
IOP (mmHg) 21.8+1.6 22.2+1.1
Mean preoperative
glaucoma medications 2.1+1.5 2.4+1.1

groups (Tab. 1IV). There was no significant difference in the
reduction of the number of medications in the ALT and
SLT groups at all time points (Tab. V). In Group B, at the
end of the follow-up, patients undergoing SLT presented
statistically significant IOP lowering compared to ALT
treatment, 6.24 mmHg and 4.65 mmHg, respectively
(p<0.01) (Fig. 2). There was no significant difference in the
number of medications in the ALT and SLT retreatment
groups at all time points (Tab. VI). As listed in Tables VII
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TABLE IV - INTRAOCULAR PRESSURE PERCENT RE-
DUCTION IN SELECTIVE LASER TRABECU-
LOPLASTY AND ARGON LASER TRABECU-
LOPLASTY GROUPS

Time Selective laser Argon laser
trabeculoplasty, trabeculoplasty,

% decrease (n=43) % decrease (n=41)

1 mo 19.9* 20*

3 mo 24.3* 23.5*

6 mo 26* 25.3*

12 mo 26.5* 26.6*

*p>0.05.

TABLE V - MEAN NUMBER OF MEDICATIONS IN SE-
LECTIVE LASER TRABECULOPLASTY AND
ARGON LASER TRABECULOPLASTY
GROUPS AT TIME PERIODS

TABLE VII - ADVERSE EVENTS (TREATED EYE ONLY)
GROUP A

Event Selective laser Argon laser
trabeculoplasty trabeculoplasty

(n=43) (n=41)

Anterior chamber
inflammation

(mild to moderate)

IOP elevation

(within 2 hr postoperation)

32 (74.4%) 34 (82.9%)

>6 mmHg 6 (13.9%) 7 (17%)
Peripheral anterior
synechiae formation 0 0

Values are n (%).

TABLE VIII - ADVERSE EVENTS (TREATED EYE ONLY)
GROUP B

Time Selective laser Argon laser Event Selective laser Argon laser
trabeculoplasty trabeculoplasty trabeculoplasty trabeculoplasty
(n=43) (n=41) (n=18) (n=18)
Pretreatment 2.3£1.3* 2.4+1.1* Anterior chamber
3 mo 2.1+£1.1* 2.3+1.2% inflammation
6 mo 2.2+1.2* 2.3+1.2* (mild to moderate) 12 (66.6%) 13 (72.2%)
12 mo 2.2+1.1* 2.3x1.2* IOP elevation
(within 2 hr postoperation)
*p>0.05. >6 mmHg 3 (16.6%) 4 (22.2%)
Peripheral anterior
synechiae formation 0 0

TABLE VI - MEAN NUMBER OF MEDICATIONS IN SE-
LECTIVE LASER TRABECULOPLASTY AND
ARGON LASER TRABECULOPLASTY
GROUP B AT TIME PERIODS

Time Selective laser Argon laser
trabeculoplasty trabeculoplasty

(n=18) (n=18)

Pretreatment 2.1+£1.5% 2.4+1.1*

3 mo 2.2+1.1* 2.4+1.2*

6 mo 2.1+1.2* 2.3+1.2*

12 mo 2.0£1.1* 2.2+1.2*

*p>0.05.

and VIII, after surgery, 66 (78.5%) of 84 patients in Group
A and 25 (69.4%) of 36 patients in Group B experienced a
mild-to-moderate anterior chamber reaction. This was
visible within 1 hour after treatment and usually de-
creased within 24 hours. To date, there were no cases of
persistent iritis. The anterior chamber reaction improved
in all cases and resolved completely within 3 days. There

Values are n (%).

was no evidence of peripheral anterior synechiae forma-
tion in any group after treatment. A transient increase in
IOP of 6 mmHg or greater than the preoperative IOP oc-
curred in 13 eyes (15.4%) in Group A and 7 (19.4%) in
Group B. This occurred within 2 hours after treatment.
The IOP elevations were treated with one tablet of aceta-
zolamide 250 mg and resolved in all cases within 24
hours. There was no change in visual acuity or visual field
throughout the study in the two groups.

DISCUSSION

ALT, introduced in 1979 (1), rapidly became a standard
option in the clinical management of OAG. SLT is a poten-
tially useful addition to the techniques available for glau-
coma therapy (11). The main advantage of SLT over tradi-
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tional argon laser techniques is considered to be selective
targeting of the pigmented trabecular meshwork cells,
avoiding thermal damage to nonpigmented cells or other
local structures, such as the scleral beams of the mesh-
work tissue (12). Furthermore, the repeated use of ALT is
limited with increased risk of scarring and loss of outflow
(13). This difference has led the proponents of SLT to pos-
tulate that SLT may have an increased long-term success
rate as compared with ALT. Therefore, we compared the
long-term success rate, reduction of IOP, and medical de-
pendency of OAG patients who underwent SLT versus
ALT as treatment and retreatment with a follow-up of 12
months. Our results showed that, at the end of follow-up,
there was no statistically significant difference in the in-
traocular pressures and medical dependence in the pa-
tients with medically uncontrolled OAG undergoing ALT or
SLT, according with other authors (14-16). Because SLT
does not cause coagulative damage, it is proposed that
SLT is effective in repeat treatments on the same eye (17).
The current study shows that patients who have received
a previous laser trabeculoplasty can still benefit from SLT,
showing a IOP lowering better than ALT treatment, con-
firming that SLT is effective and safe in repeat treatments
on the same eye. No significant adverse effects were not-
ed in patients who underwent laser trabeculoplasty. In

REFERENCES

1.  Wise JB, Witter SL. Argon laser therapy for open-an-
gle glaucoma. A pilot study. Arch Ophthalmol 1979; 97:
319-22.

2. Spurny RC, Lederer CM Jr. Krypton laser trabeculo-
plasty. A clinical report. Arch Ophthalmol 1984; 102:
1626-8.

3. Belgrado G, Geertruyden B-V, Herzel R. Comparison
of argon and CW Nd:YAG laser trabeculoplasty: clin-
ical results. In: Marshall J, ed. Laser Technology in
Ophthalmology. Amsterdam: Kugler & Ghedini; 1988:
45-52.

4. ChungPY, Schuman JS, Netland PA, Lloyd-Muhammad
RA, Jacobs DS. Five-year results of a randomized, prospec-
tive, clinical trial of diode vs argon laser trabeculoplasty

summary, SLT appears to be equivalent to ALT in lower-
ing IOPs in patients with OAG. Interestingly, patients
with previous failed ALT or SLT had a better outcome
when treated with SLT vs ALT. There are two limitations
that need to be acknowledged and addressed regarding
the present study. The first limitation concerns the small
sample size of Group B (n = 36). The second limitation
concerns that patients of Group B were randomly allo-
cated again to the ALT or the SLT treatment group.
Therefore, four possible combinations of SLT and ALT
are thinkable. However, these results are encouraging
and suggest that SLT should be investigated further as
an IOP lowering treatment in OAG, especially in patients
with previously failed ALT or SLT.

The author received no financial support and has no proprietary interest.

Reprint requests to:
Antonio Barone, MD
Institute of Ophthalmology
University of Foggia

Viale Luigi Pinto

71100 Foggia, Italy
antbarone@infinito.it

for open-angle glaucoma. Am J Ophthalmol 1998; 126:
185-90.

5. Zypen E, Fankhauser F. Ultrastructural changes of the
trabecular meshwork of the monkey (Macaca speciosa)
following irradiation with argon laser light. Graefes Arch
Clin Exp Ophthalmol 1984; 221: 249-61.

6. vanderZypen E, Fankhauser F, England C, Kwasniewska
S. Morphology of the trabecular meshwork within mon-
key (Macaca speciosa) eyes after irradiation with the
free-running Nd: YAG laser. Ophthalmology 1987; 94:
171-9.

7. McHugh D, Marshall J, Ffytche TJ, Hamilton PA, Raven
A. Ultrastructural changes of human trabecular mesh-
work after photocoagulation with a diode laser. Invest
Ophthalmol Vis Sci 1992; 33: 2664-71.

8. LatinaMA, Park C. Selective targeting of trabecular mesh-

433



Selective laser trabeculoplasty versus argon laser trabeculoplasty

10.

11.

12.

13.

work cells: in vitro studies of pulsed and CW laser in-
teractions. Exp Eye Res 1995; 60: 359-71.

Latina MA, Sibayan SA, Shin DH, Noecker RJ, Mar-
cellino G. Q-switched 532-nm Nd:YAG laser trabecu-
loplasty (selective laser trabeculoplasty): a multicen-
ter, pilot, clinical study. Ophthalmology 1998; 105: 2082-
8; discussion 2089-90.

Noecker RJ, Kramer TR, Latina M, Marcellino G. Com-
parison of acute morphologic changes after selective
laser trabeculoplasty and argon laser trabeculoplasty
by electron microscopic evaluation [ARVO Abstracts].
Invest Ophthalmol Vis Sci 1998; 39 (Suppl): S472.
Latina MA, Gulati V. Selective laser trabeculoplasty: stim-
ulating the meshwork to mend its ways. Int Ophthal-
mol Clin 2004; 44: 93-103.

Cioffi GA, Latina MA, Schwartz GF. Argon versus selec-
tive laser trabeculoplasty. J Glaucoma 2004; 13: 174-7.
Latina MA, Tumbocon JA. Selective laser trabeculo-

14.

15.

16.

17.

plasty: a new treatment option for open angle glauco-
ma. Curr Opin Ophthalmol 2002; 13: 94-6.

Damji KF, Bovell AM, Hodge WG, et al. Selective laser
trabeculoplasty versus argon laser trabeculoplasty: re-
sults from a 1-year randomised clinical trial. Br J Oph-
thalmol 2006; 90: 1490-4.

Damji KF, Shah KC, Rock WJ, Bains HS, Hodge WG.
Selective laser trabeculoplasty v argon laser trabecu-
loplasty: a prospective randomised clinical trial. Br J
Ophthalmol 1999; 83: 718-22.

Juzych MS, Chopra V, Banitt MR, et al. Comparison of
long-term outcomes of selective laser trabeculoplasty
versus argon laser trabeculoplasty in open-angle glau-
coma. Ophthalmology 2004; 111: 1853-9.

Kramer TR, Noecker RJ. Comparison of the morpho-
logic changes after selective laser trabeculoplasty and
argon laser trabeculoplasty in human eye bank eyes.
Ophthalmology 2001; 108: 773-9.

434



Copyright of European Journal of Ophthalmology is the property of Wichtig Editore and its
content may not be copied or emailed to multiple sites or posted to a listserv without the copyright
holder's express written permission. However, users may print, download, or email articles for
individual use.





