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While lasers have been used for many years for the treatment of glaucoma, proper indications and use of [N

the procedures need to be considered before their application. This review summarizes the important laser

procedures in Glaucoma.
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Glaucoma is currently the leading cause of irreversible
blindness the world over. Lasers have made the task of
treating glaucoma simpler and these procedures are being
used routinely by most ophthalmologists even at a very
basic level. The most common procedure for angle closure
is neodymium: yttrium-aluminum-garnet (Nd:YAG)
laser peripheral iridotomy (LPI). The other procedures
being used currently include laser trabeculoplasty (LTP),
gonioplasty/iridoplasty, diode laser cyclophotocoagulation
and endocyclophotocoagulation, laser suturolysis, bleb
remodeling, iridolenticular synechiolysis and Nd:YAG
laser hyaloidotomy. In this review, we highlight the current
status of these procedures along with an update of the
technique.

Nd:YAG Laser Peripheral Iridotomy (LPI)

The Indian and East Asian population has a high incidence and
prevalence of primary angle closure glaucoma (PACG) which
also has a greater blinding potential when compared to open
angle glaucoma.??

The most common procedure for angle closure is YAG LP]I,
but of late controversy surrounds the ability to diagnose cases
which actually require iridotomy. The lack of precise tests
which prognosticate the need for an iridotomy has resulted in
clinical examination being used to decide whether an eye has
to undergo an iridotomy. Since not all primary angle closure
suspects (PACS) will progress to primary angle closure (PAC)
or to PACG, one must be judicious in advising an iridotomy.
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Among PACS, only those with high risk should be considered
for LPI as given below.™

Indications

We may choose to do prophylactic PIin the following situations:

e PACS: Among this group, those who cannot come for
regular follow-up, require frequent pupillary dilatation,
are found positive on provocative test, are one eyed with
PACS, or have a family history of PAC/PACG should be
considered for prophylactic iridotomy as should be those
of fellow eyes of established PAC or PACG

e PAC:Iridotomy is of greater benefit in this group of patients
who are more likely to develop PACGPF”

® InPACG cases where an iridotomy may reduce the incidence
of further subacute attacks.

e Pupillary block is a significant mechanism causing
angle-closure glaucoma for which Nd:YAG LPI is effective
in widening the drainage angle.®!"! Previous studies have
shown that LPI is effective for intraocular pressure (IOP)
control in Caucasians.'%'] However, reports from Asian
populations®!?l showed that Nd:YAG LPI might be
inadequate to maintain IOP control in the long term.
An iridotomy significantly reduces the pupillary block
component of IOP response to provocative testing in PAC
eyes. An iridotomy does not, however, significantly change
mean IOP or diurnal phasing of IOP in PAC eyes. Eyes with a
very narrow angle or a thick lens may continue to have angle
closure due to other pathomechanisms for angle closure.!"”!
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e Iridotomy is done for therapeutic purposes to relieve an
acute angle closure attack and to relieve the raised IOP in
eyes with iris bombe due to secondary angle closure.

Contraindications

¢ Neovascular glaucoma (NVG): As iridotomy is likely to bleed
if it is tried in presence of neovascularization of the iris.

e Eyes with angle closure due to non-pupillary block
mechanism such as lens-induced narrowing of the angle
and drug-induced secondary angle closure (such as
antipschychotic drug therapy), where the cause for angle
narrowing is the choroidal swelling or choroidal effusion
and not pupillary block.™™!

Procedure

The patient and relatives must be explained the need
for the procedure, the procedure itself, and the possible
complications along with the fact that the procedure may
require multiple sittings. One must enquire whether the patient
is on anticoagulants which may cause excessive bleeding
during/after an iridotomy. These may need to be stopped in
consultation with the cardiologist. The IOP should be well
controlled on medications, and if it is a case of acute attack of
angle closure then one may have to use systemic acetazolamide
or intravenous mannitol so that the procedure is performed on
an eye with as well controlled an IOP as possible. One drop of
pilocarpine 2% is instilled into the eye 15 min before treatment.
If there is not enough miosis or the iris does not look stretched,
then one can put additional pilocarpine eye drops.

Most ophthalmologists perform a Nd:YAG iridotomy
alone, while some prefer to do a sequential iridotomy with
argon followed by YAG in eyes with thick irides. The patient is
comfortably seated on the machine and the eye is anesthetized.
An Abraham’s contact lens or the Blumenthal lens is applied
with a coupling fluid or gel. The Abraham’s lens has a 10-mm
diameter, 66D magnifying button to give a clear view of
the iridotomy site. It provides a 1.5 x image magnification
besides stabilizing the eye, neutralizing the corneal surface,
and reaching the peripheral areas of the iris with greater
concentration of laser power.

The Pl is placed in the superior part in the area adequately
covered by the lid, in the peripheral third of the iris, wherever
the iris appears thinnest or a crypt is seen. In case the crypts
or thin iris is present only in the inferior areas, one can choose
that as well. While the area of the iris covered by the lid is the
preferred site,™ recent studies do not support this notion.!'*”!
The site to be lasered is identified and depending on the
thickness of the iris and the presence of a crypt, the energy is
set at 3-9 m]J or a different setting depending on the personal
choice of the ophthalmologist. The aim is to complete the
iridotomy in two to four shots. If we increase energy levels
substantially, then there are chances that the lens may get
injured by the expanding plasma or rarely even get subluxated.
If we keep the energy too low, then we would only be chipping
at the superficial iris resulting in a lot of pigment release which
will prevent adequate visualization of the iris and will block
further laser application. The sure sign of full iris perforation
is a sudden gush of aqueous with pigment from the posterior
pigment epithelium into the anterior chamber (AC).

If a sequential argon-Nd:YAG LPI is performed, argon
is set at 500 mW, increasing up to 1000 mW according to the

tissue response, with a spot size of 50 um and for a time of
0.1-0.3 s. When the iris appears to be adequately thin, the
Nd:YAG laser beam is then focused within the iris stromal
surface where pretreatment has been done with the help of
argon laser and started at an initial setting of low energy of
2-4 m] and then increased up to 6-10 m] and shots given till
full thickness hole is achieved. Argon pretreatment can be
done in cases of thick iris where a circle of coagulative laser
like argon/double-frequency YAG is used with a spot size of
300-500 um, duration of 0.2-0.3 s, and a power of 0.3-0.5 W
so that a drumhead is created and then a central Nd:YAG spot
can easily perforate the stretched out iris."!

The size of an iridotomy to prevent an eye from developing
an acute attack has been estimated to be around 150-200 pum.
An acute attack developing in a number of cases even with
a patent LPI which was of inadequate size is known.!””! The
cause of the angle closure attack occurring after dilation even
in the presence of a patent LPI may be due to angle crowding
by the peripheral rolls of iris after dilation. It could also be
due to early post-treatment edema or late pigment epithelium
proliferation at the iris."!

Complications of iridotomy

Disturbing visual symptoms such as diplopia, transient
blurring, glare, shadows, lines, and ghost images are the most
common adverse effect especially in PACS/PAC eyes where a
prophylactic PI is performed.°2!

There is controversy regarding the safety of this procedure
to the corneal endothelium.”?!In a meta-analysis, Wang et al.1*"!
reported that though the LPI has been demonstrated to be a
relatively safe procedure, there is still a potential long-term risk
of corneal decompensation for which a corneal transplantation
may be indicated eventually. The longest interval between laser
iridotomy and corneal decompensation reported was 8 years.
The mechanisms proposed for endothelial damage include
direct focal injury, thermal damage, mechanical shock waves,
iris pigment dispersion, transient rise in IOP, inflammation,
turbulent aqueous flow, time-dependent shear stress on
endothelium, chronic breakdown of blood—aqueous barrier,
and damage from bubbles that settled onto the endothelium.
There are variations in the reported changes in the endothelial
damage depending on the race under study. In normal
Caucasian eyes, the mean exponential cell loss over a 10-year
period was reported to be 0.6%-0.5% per year.?! In normal
Indian and Chinese eyes, it was found to be around 0.3% per
year.?*¥] The significance of the risk factors and their direct
association with the development of corneal decompensation
remain to be determined. Understanding these risk factors will
allow the ophthalmologists to counsel their patients better. This
is especially so in PACS where there is no existing damage or
no clear benefit to the patient.!

There is a possibility of IOP elevation after an iridotomy and
one should be careful in following up all eyes that have had
iridotomies especially for those with a compromised disc which
could further deteriorate following spikes in IOP. The peak IOP
after an iridotomy usually occurs at 4-5 hours post laser.*!

Cataract is also a known complication of iridotomy. Lim
et al.” were the first to prospectively evaluate the changes in the
lens opacity after LPI in the fellow eyes of subjects with acute
PAC, using the Lens Opacities Classification System (LOCS) III
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and reported significant progression in 23.3% of eyes (95%
confidence interval 16.9%-29.7%). In contrast, in a study from
Mongolia, Yip et al.”® reported no significant difference in
cataract progression using the LOCS III classification system,
between the LPI group and the rest of the study population,
6 years after the LPI for PAC. In the Chennai Eye Disease
Incidence Study, 6 years after their baseline evaluation there
was significant cortical cataract progression following LPI for
PACS. Cataract progression was seen in 38.9% of eyes among
those who had undergone LPI at baseline compared with 23.1%
of eyes that had no intervention (P < 0.0001).5%

The possibility of lens subluxation and lens dislocation
following LPI is also known. Melamed et al.*! first reported a
case of inferior lens dislocation following a supratemporal LPI
treatment that was initially caused by trauma. Kwon et al.
reported bilateral complete lens dislocation occurring (8 months
in the right eye and 2 years in the left eye) after LPI in a patient
with retinitis pigmentosa and phacodonesis. Seong et al.l**!
reported complete lens dislocation 10 months after LPI in a
high myopic eye. In these cases, the predisposed conditions
may have already weakened the zonular fibers; the shock-wave
effect from LPI was considered to cause further zonular
damage and result in lens dislocation. Nevertheless, a few
cases of spontaneous lens dislocation without any relevant
predisposed condition besides a history of LPI treatment were
also reported (one eye with posterior dislocation and four eyes
with complete dislocation; intervals ranging from 1 month to
1 year).?**! Except for the traumatic lens dislocation reported
by Melamed et al.,*"! clear evidence of causality between the
LPI and lens dislocation is inadequate in these cases. There
could also be an occult subluxation which may be diagnosed
during a lens extraction only.F!

Mild iris bleed is an invariable part of an iridotomy.
Though the bleed appears significant when seen through the
magnification of the lens, it usually is insignificant in most
cases. Applying a little pressure with the iridotomy lens itself
can control the bleed which usually stops by itself. If the bleed
causes difficulty in visualization of the iris and further iris
penetration, one can complete the iridotomy in another sitting
or choose a different site for performing the LPL

Long-term outcomes

He et al.®”! found that the mean IOP decreased by 0.2 mmHg
for every 10° difference in angle width after iridotomy in PACS
eyes. Ramani et al.®® and Talajic et al.®! found no significant
change in IOP in PACS eyes after laser iridotomy. Sawada and
Yamamoto*! did a 10-year retrospective review and grouped
PAC eyes depending on their baseline extent of peripheral
anterior synechiae (PAS). They found that PAC eyes with less
than two quadrants of PAS had an 89.8% control of IOP, and if
baseline PAS was more than two quadrants, at 10 years 62.7%
were on medication. The mean IOP in PAC eyes reflects the
trabecular meshwork (TM) function/dysfunction, which an
iridotomy cannot alter.

Nolan et al.®l found that an LPI lead to an increase in angle
width by two Shaffer grades. They reported that PAC eyes
with occludable angles that were normal in all other respects
and underwent iridotomy did not develop glaucomatous
optic neuropathy or symptomatic angle closure over 5 years.
In a South Indian population with PACS or PAC/PACG, LPI

was found to result in significant AC angle widening seen
on both anterior segment optical coherence tomography
(ASOCT) and gonioscopy, although some degree of persistent
iridotrabecular contact was present in approximately half of
PACS eyes and approximately two-thirds of PAC/PACG eyes
on gonioscopy. The greatest widening on ASOCT was observed
in eyes with features most consistent with greater baseline
pupillary block.!

Laser Trabeculoplasty

LTP provides a viable option as an adjunct or replacement
therapy to lower IOP in the management of primary open-angle
glaucoma (POAG), ocular hypertension (OHT), and even
PACG. It induces a mechanical effect by causing increased
trabecular meshwork (TM) tension circumferentially, pulling
the outer layers of the TM, and hence increasing the outflow
facility .2

The original procedure was described using argon
laser (major peaks at 488 and 514 nm) by Wise and Witter
in 1979.#2 It can be performed with an argon laser, which
emits blue-green radiation,* krypton red (wavelength 647.1
or 568.2 nm)," diode infrared-emitting laser (810 nm),"!
Nd:YAG (1064 nm) laser,*! and frequency-doubled Q-switched
Nd:YAG laser (532 nm).[*"!

The Glaucoma Laser Trial (GLT) Research group indicated
that the eyes initially treated with argon laser trabeculoplasty
(ALT) tend to have lower IOP and better visual field and optic
disc status than the fellow eyes receiving medical treatment.
In the GLT follow-up study, after 7 years, patients with
ALT had lower IOP than patients on medical treatment.[*
Trabeculoplasty has been shown to lower the IOP and slow
visual field progression in several multicenter randomized
trials, notably the Early Manifest Glaucoma Trial® and the
Advanced Glaucoma Intervention Study.""

Table 1 summarizes the laser parameters used for different
LTP techniques. We describe here the more currently performed
selective laser and micropulse diode LTP.

Indications

The most common indications are POAG and OHT - either
as an adjunct to medical therapy or as a first-line treatment.
Among this group of patients are those who are noncompliant
or have difficulty to administer antiglaucoma medications,
pregnant women, and patients who are not able to undergo
glaucoma filtering surgery. Other indications are secondary
OAG such as pseudophakic glaucoma, pseudoexfoliation,
pigmentary glaucoma and PAC disease after an iridotomy has
opened the angles.

Contraindications

Absolute contraindications are inadequate visualization of
angle structures and glaucoma associated with uveitis, trauma,
or angle dysgenesis. Some relative contraindications (because
of potentially higher failure rate) are eyes with normal-tension
glaucoma (NTG), aphakia, and PACG with PAS.

Selective Laser Trabeculoplasty (SLT)

In 1995, Latina and Park!”! introduced a procedure to
selectively target pigmented TM cells while sparing adjacent
non-pigmented cells and collagen TM beams from collateral



1542 INDIAN JOURNAL OF OPHTHALMOLOGY

Volume 66 Issue 11

Table 1: Summary of the various laser treatment parameters used for laser trabeculoplasty

Laser parameters Continuous wave laser trabeculoplasty

Pulsed laser trabeculoplasty

ALTU7) DLT 1l PSLT 071 SLT MDLTI! TSLTI72
Wavelength (nm) 488 or 514 or 810 532 or 577 532 532, 577 or 790
532 810
Laser spot (50) 54 (75) 53 100 (100) (400) 400 (200-300) (200) 216
diameter (in air) at 200-300
tissue (pm)
Energy or power 40-70x1078 60-200x10-2 3.4x10° 0.6-1.2x10-2 0.6x10-2 40-80x10-2
per pulse per
application (J)
Pulse duration (s) 0.1 0.1-0.2 5-10x10-8 3x10°° 0.2 at 15% 5-10x10-3
(duty cycle)
Number of laser 50 (or 100) 50 (100) spaced 8or16 50 (or 100) 66-100 (or 50
applications spaced over over segments confluent spots 132-200) nonconfluent
recommended over 180° (or 360°) 180° (or 360°) over 180° (or confluent spots spaced
the TM 360°) over 180° over the
(or 360°) inferior 180°
Expected endpoint Blanching (mild) Blanching to no After energy No visible tissue Absent Visible TM
of the treatment to bubbles visible reaction titration, reaction or small visible tissue tissue
(intense) (in lightly pigmented absent visible bubbles reaction reaction with

™)

tissue reaction,

microbubbles

ALT: Argon laser trabeculoplasty; DLT: Diode laser trabeculoplasty, PSLT: Pattern scanning laser trabeculoplasty; SLT: Selective laser trabeculoplasty;
MDLT: Micro pulse diode laser trabeculoplasty; TSLT: Titanium: sapphire laser trabeculoplasty; TM: Trabecular meshwork

thermal damage which can preserve the structural integrity
of the TM. Selective targeting of pigmented TM cells can be
obtained with pulse duration of 3 ns or less. Therefore, the
technique has been named SLT, which delivers approximately
1% of total energy used by ALT. Clinically, the parameters used
in SLT are too short for melanin (chromophore) to convert the
electromagnetic energy to thermal energy, and hence no heat
is generated.

Mechanism of action

SLT is based on the concept of selective photothermolysis,
which ensures confinement of thermally mediated radiation
damage to a selected pigmented cell population within a tissue
with no collateral damage.” The mechanism by which SLT
reduces IOP is unknown; however, the three main theories
proposed by Van Buskirk et al.,®® which apply to both SLT
and ALT, include a mechanical, biochemical, and cellular
effect on TM.

Procedure

The commercially available SLT device uses a Q-switched,
frequency-doubled, 532-nm Nd:YAG laser, 400 um diameter
spot size and delivers energy in 3 ns. With the patient
seated at the slit-lamp system, a Latina SLT single-mirror
goniolens (Ocular Instruments, Bellevue, WA, USA) with a
methylcellulose coupling medium is placed on the eye. The
laser is focused on the TM using the helium-neon (He-Ne)
aiming beams. An initial energy level of 0.7-0.8 m] is typically
used (with typical settings of 0.4-1.2 m]) for lightly pigmented
TM. The energy level used is titrated to the degree of trabecular
pigmentation, that is, with the greater pigmentation, less energy
is required. In more heavily pigmented TM, around 0.6 m]
initial energy may be used. If cavitation bubbles (“champagne
bubbles”) appear, the laser energy is reduced by 0.1 m]
increments until no bubble formation is observed and the
treatment is continued at this energy level. If no cavitation

bubbles are observed at the TM after laser application, the
pulse energy is increased by increments of 0.1 m]J until bubble
formation is seen and then decreased as described above.
An energy level just below that of bubble formation is then
maintained. Confluent spots are applied for best results. A total
of 360° of the TM is lasered (100 spots; 25 spots per quadrant),
except in an eye with a heavily pigmented TM, when 180° is
done first, and the remaining 180° later, if needed.

SLT outcomes

In a prospective study, Nagar et al.* randomized and compared
patients to 90°, 180°, and 360° SLT treatment and compared
with latanoprost 0.005% once daily at night in OHT and OAG
with a mean follow-up of 10.3 months (range 1-12 months).
Differences in success rates (20% or more and a 30% or more
IOP reduction from baseline measurements with no additional
antiglaucoma interventions) between latanoprost and 360° SLT
did not reach statistical significance (P <0.5). It was concluded
that the success rates were higher with latanoprost 0.005%
at night than with 90° and 180° SLT treatments. 90° SLT is
generally not effective and 360° SLT appears to be an effective
treatment with approximately 60% of eyes achieving an IOP
reduction of 30% or more. Nagar et al.’ compared the effect
of reduction in IOP fluctuation between SLT and latanoprost
0.005% once daily in 40 patients, with a mean follow-up of
4-6 months. No significant differences could be found between
the medication and the SLT groups. Wong ef al.®®! conducted a
meta-analysis (four randomized control trials comparing the
efficacy of SLT and ALT which were conducted between 2011
and 2013) involving all studies on SLT effect in patients with
OAG or OHT. All studies concluded that the IOP-lowering
effect of SLT was comparable to ALT. Long-term effect of ALT
diminishes over time and the 5-year success rate is reported
to be about 50%.” Long-term effectiveness of SLT seems to
show similar results. A prospective, nonrandomized study
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compared the efficacy of single-session 360° SLT for reduction
in IOP in patients with pseudoexfoliation glaucoma (PXFG)
and POAG.F A significantly higher percentage reduction in
IOP in the first 6 months following SLT in PXFG eyes when
compared with POAG (29% vs. 19%, P = 0.02) was noted. The
efficacy of SLT in both types of glaucoma had decreased at
the 1-year follow-up, with no significant difference in IOP
reduction between the two types (16% vs. 16%, P = 0.9). Lee
et al.®% conducted two prospective studies demonstrating
favorable clinical outcomes after a single session of SLT in
Chinese patients with NTG at 1- and 2-year follow-up.™! At
2-year follow-up, there was an 11.5% reduction in IOP and
medication use was reduced by 41.1% (P < 0.0001) compared
with pre-study levels.[®) Gupta et al.*"l in their study on SLT in
eyes of young juvenile glaucoma patients, found good efficacy
of SLT in 43% eyes which were already on medical therapy.
Hence, SLT can be given a trial even among young patients
with OAG.

Complications

Redness, discomfort, and AC reaction in the first week after
SLT are very common. The transient IOP spike after LTP is
supposed to be dependent on the energy used per pulse and
the total energy administered. A recent review summarized
some of the reported complications of SLT.I®l These include
transient IOP spike (of up to 5 mmHg in 28% and up to
10 mmHg in 5.5%), iritis, hyphema, and macular edema., In
addition, some uncommon complications of transient corneal
thinning, changes in endothelial cell count, foveal burn, and
corneal haze have been reported.

Micropulse Diode Laser
Trabeculoplasty (MDLT)

Ingvoldstad et al [ first described MDLT in 2005, for LTP
in patients with OAG. It is a low irradiance treatment that
uses a large-spot size, 810-nm diode laser, which emits
repetitive, short near-infrared 100 laser pulses in 200-ms
long bursts and the micropulses have 1.7-ms interval in
between. The interpulse separation of the MDLT by a long
relaxation time is enough to allow the temperature to return
to baseline prior to the arrival of the next pulse resulting
in improved heat confinement around the pigmented
tissue and does not cause observable coagulative damage
to the TM.I*l This differentiates it from the conventional
continuous wave DLT.

Theoretically, MDLT cannot produce micro-explosions,
pigment dispersion, and IOP spikes in eyes with heavily
pigmented TM.I®! Earlier studies used the 810-nm wavelength
laser, but later studies have switched to using the 532- or
577-nm laser wavelength.

Procedure

With the patient seated at the slit lamp and after topical
anesthesia, a laser antireflective coated Goldmann one-mirror
lens or the Latina trabeculoplasty lens is inserted into the
eye to be treated. MDLT is performed with the commercially
available laser device, IRIS Medical Ocu Light SL x 810 diode
laser system (IRIDEX Corporation, Mountain View, CA, USA).
The micropulse laser settings are as follows: 200-300 um spot
size diameter, 2 W power (6.4 kW/cm? irradiance), and 200 ms
duration with 15% duty cycle (percentage of time that the laser

will be active during treatment duration). The laser is focused
on the anterior TM and approximately 70 confluent spots are
administered over the inferior 180° of TM and 60 m] of energy
is delivered to each spot. As there is no visible laser-induced
tissue change in TM, endpoint is relied on the operator’s skill
and judgment.

MDLT outcomes

In a short-term prospective study, 21 eyes were randomized
to receive either MDLT or ALT and both the groups achieved
around a 20% reduction in IOP at 3 months with no significant
difference between the groups.[®

In a phase II, prospective, interventional case series of
20 patients with OAG, it was found that MDLT was successful
in 15 patients (75%) with a mean IOP reduction of around 20%
at 12 months and 5 patients (25%) failed to achieve reduction
in IOP (4 in the first week and 1 at 6 months)./*!

The preliminary data compared MDLT with SLT in 12 eyes
which had MDLT and 14 eyes which underwent SLT. MDLT
group achieved a mean IOP reduction of 3.9 mm Hg, while
the reduction in SLT was 2.6 mm Hg. The mean change in the
number of medication was 0.6 versus 0.1 in the MDLT and SLT
groups, respectively.[*®!

A retrospective review of 40 eyes of 29 MDLT-treated
patients over a minimum follow-up period of 6 months found
that only 1 of 40 patients (2.5%) had >20% reduction in IOP
and only 3 of 40 patients (7.5%) had >3 mm Hg decrease in
IOP at 19 months of follow-up.”l The average time for failure
of treatment was around 3 months. The result of the study
suggested that 180° MDLT is ineffective in managing patients
with OAG.

A prospective study investigated the safety and efficacy of
MDLT in the treatment of 48 patients with OAG after a single
session of unilateral MDLT treatment, using a 577-nm diode
laser to 360° of the TM.[®l At 6 months, the IOP was reduced by
19.5% and antiglaucoma medications were reduced by 21.4%,
compared to the pre-treatment levels.

There are no reported late post-laser complications arising
from MDLT in literature. It has advantages over SLT, especially
in patients at higher risk of post-laser IOP spikes, such as those
with highly pigmented TM. MDLT has shown encouraging
results in these early studies in the treatment of OAG; however,
further studies are needed to compare its efficacy with other
LTP treatment modalities.

Role of laser trabeculoplasty in angle closure glaucoma

Traditionally, LTP is not considered in ACG, as the procedure
requires TM visualization for the treatment. Recent studies
have investigated the efficacy and safety of SLT in patients with
PACG, where portions of the angle are open and amenable to
treatment.[3+5569-72]

A retrospective case—control study compared the efficacy
of SLT in eyes with PAC or PACG and POAG (59 eyes in each
group), with an average of 10 and 11 months of follow-up.[*’]
In patients with uncontrolled preoperative IOP, SLT applied to
the areas where the angle was open for at least 180° resulted in
38% mean IOP reduction in the PAC/PACG group. In patients
who had controlled IOP in the PAC/PACG group (under
medication but were intolerant to the medications), SLT
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achieved a reduction of 1.6 medications. The success rate of
SLT in IOP reduction by at least 20% or more from baseline
was 84.7% in the PAC/PACG group and 79.6% in the POAG
group (P =0.47).

A randomized clinical trial evaluated the efficacy of SLT in
comparison to topical prostaglandin analogue medical therapy
in patients with PAC/PACG." After 6 months of follow-up,
the mean IOP was significantly reduced from baseline in both
the groups, and the IOP reduction was comparable between
the two groups. This study suggests that SLT may be effective
in patients with PAC and PACG in which sufficient extent of
angle (ideally >180°) is visible after PL

In a multicentric, prospective, non-controlled clinical trial,
60 eyes of 60 patients with chronic angle closure, post-LP]I,
IOP >21 mm Hg, and a gonioscopically visible pigmented
TM for at least 90°, SLT was applied to the open segments
of the angle.” At 6 months, IOP reduction of 3 or 4 mm Hg
was seen in 82% and 72% of eyes, respectively, and IOP
reduction of 20% or 30% was observed in 54% and 24% of
eyes, respectively.

A recent review reported the histological changes and
favorable outcomes of SLT in patients with PACG, specifically
in areas of non-occluded angle.”? However, it needs to be
further substantiated through large controlled clinical trials.

Role of laser trabeculoplasty in secondary glaucoma

Few retrospective studies have demonstrated the safety
and efficacy of SLT in treating different types of secondary
glaucoma.™! In a retrospective case series of 15 eyes with
well-controlled uveitis with fluocinolone acetonide intravitreal
implant and implant-induced steroid glaucoma. Seven
eyes (46.7%) of seven patients achieved an IOP of <22 mmHg
and/or a 20% or greater IOP reduction from the pre-SLTIOP at 1,
6, and 12 months of follow-up period.”>”* Another retrospective
study of 42 patients (42 eyes) with silicone-oil-induced glaucoma,
360° of TM, was treated with SLT.[” At 12-month follow-up, the
mean IOP reduction was 60.7% (17 phakic eyes) and 57.1% (8
aphakic eyes). The mean number of glaucoma medications was
significantly reduced, from 2.17 + 1.21 to 1.25+ 0.89 (P < 0.05).

Laser Peripheral Iridoplasty

In laser peripheral iridoplasty, laser burns of low energy are
applied to the peripheral iris to widen the AC angle and/or
break PAS.

Krasnov”! was the first to use laser burns encompassing
90° of the angle, near the iris root to separate iris and TM. The
laser parameters used often caused penetrating burns, resulting
in insufficient retraction of the iris from the TM. Kimbrough
et al.”) described a technique, through a gonioscope, for the
direct treatment of 360° of the peripheral iris and termed the
procedure gonioplasty.

Argon laser peripheral iridoplasty (ALPI) is an effective
means of opening an appositionally closed angle in situations
in which LPI either cannot be performed or there is residual
appositional closure after LPI, due to mechanisms other
than pupillary block. It includes application of contraction
burns (long duration, low energy, and large spot size) to the
iris periphery to contract and compact the iris stroma at the
site of the burn, thus pulling open the angle."”!

Histopathological examination suggests that the short-term
effectis related to heat shrinkage of collagen and the long-term
effect is secondary to contraction of a fibroblastic membrane
in the region of laser application.

Indications

The most important indication of iridoplasty is controlling
an acute attack of angle closure, if it is unresponsive to
antiglaucoma medications or if corneal edema, very shallow
AC and marked inflammation precludes immediate LPI, also
in cases of an unresponsive attack despite patent LPL. Others
include PACG to open appositionally closed angle, plateau iris
syndrome (PIS)®! and as an initial treatment to break an attack
of acute phacomorphic angle closure.®

Other indications are to improve visual function following
multifocal intraocular lens (IOL) implantation, where the iris
is encroaching onto the IOL, ! in cases of optic obstruction by
iris in eyes with Boston keratoprosthesis®! and as an adjunct
to gonio synechiolysis.!*>#¢!

Contraindications

Nonvisibility of the iris due to corneal edema or opacity or a
flat AC.

Procedure

After an informed consent, topical pilocarpine 2% or 4%
is applied to stretch the iris maximally. The procedure is
performed under topical anesthesia. The argon laser is set
to produce contraction burns (500 um spot size, 0.5-0.7 s
duration, and initially power is set at 240 mW). In the direct
technique, which uses an Abraham lens (Ocular Instruments),
the laser energy is applied perpendicular to the peripheral
iris. With the indirect technique, which uses a single-mirror
gonioscope (Ocular Instruments), the beam is directed at a
low angle of incidence toward the peripheral iris and angle.
It is useful to allow a thin crescent of the aiming laser beam
to overlap the sclera at the limbus and the patient is asked to
look in the direction of the beam to achieve more peripheral
spot placement. The energy is increased in 40 mW increments
until adequate iris stromal contraction is noted. Lighter irides
generally require more power than darker ones. If there is
pigment release or gas bubble formation, charring of iris, or
production of “pop” sound, the energy should be reduced.
Approximately 24 spots are placed over 360° (six to eight spots
placed in each quadrant), leaving approximately two spot
diameters between each spot.

The spots can also be applied without any contact lens.
Apart from argon laser, the use of diode laser™®™®1 and
double-frequency Nd:YAG laser®! has also been described for
laser peripheral iridoplasty.

Complications

A mild iritis may be noticed which resolves over a week.
Diffuse corneal endothelial burns may occur if ALPI is
performed on patients with very shallow peripheral AC.[*!
They can be minimized by placing an initial contraction
burn more centrally on iris, before placing the peripheral
burn (criss-cross iridoplasty). In all the cases, the endothelial
burns disappear within several days. A transient rise in
IOP may occur and must be looked for. There may be iris
atrophy which can be avoided using the lowest laser power
and not allowing the laser marks to become confluent.!*’!
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Rarely, a Urrets-Zavalia syndrome may occur with dilated
and fixed pupils, not responding to light, accommodation,
or pilocarpine, after uneventful ALPL"!

Efficacy and long-term success

The efficacy of laser iridoplasty in PAC remains controversial.
A retrospective case series reported long-term effect of ALPI
in the eyes with plateau iris syndrome (PIS).®Y The angle
in 87% eyes of 14 patients remained open during the mean
follow-up period of 78.9 + 8.0 months, after only one treatment.
It was suggested that though ALPI is successful in long-term
in eyes with PIS, these patients need to be followed closely
for recurrence of appositional closure, which may require
retreatment. In a study, 22 patients with bilateral PAC/PACS
with occludable angles following LPI were randomized to
receive ALPI (n = 11) or no further treatment (n = 11).°2 The
temporal change in angle anatomy following ALPI in eyes
with occludable angles post LPI were compared with control
eyes using swept-source ASOCT. ALPI widened all the angle
sections in eyes that remained occludable post LPI and the
changes were maintained for 3 months. ALPI decreased diurnal
IOP fluctuation in the treated eyes by lowering the maximum
IOP. However, in a randomized controlled trial to determine
the effectiveness of ALPIin PAC and PACG, ALPI was found to
be associated with higher failure rates and lower IOP reduction
compared with medical therapy.!*!

Laser Cyclophotocoagulation

Cyclodestructive procedures have been used for the treatment
of refractory glaucoma since 1930s. Refractory glaucoma is
defined as glaucomas which remains uncontrolled despite
previous filtration surgery and/or laser treatment and/or under
maximum tolerated medical treatment.” However in recent
years, the spectrum of cyclophotocoagulation has expanded
from end-stage glaucoma to glaucoma in patients with good
visual acuity. Cyclophotocoagulation procedures have gained
acceptance even in pediatric glaucoma.

Laser cyclophotocoagulation is now the current method
of cyclodestruction. Various lasers have been used for this
purpose which includes ruby, Nd:YAG, argon, krypton,
and diode laser. Compared to cyclophotocoagulation,
cyclocryotherapy is limited by significant intraocular
inflammation, severe postoperative pain, hypotony, and
phthisis.[7#939%1 Laser cycloablation is considered to be
more effective and better tolerated by the patient than
cyclocryotherapy.[”* Beckman et al. were the first to report
on trans-sclera cyclophotocoagulation (TSCPC) using ruby
laser (693 nm)."! Since then a number of wavelengths have
been used.

The most frequently used lasers are 1064 nm Nd:YAG!-1%2
and the 810-nm diode laser."®%! Presently, diode laser is more
commonly used than Nd:YAG for cyclophotocoagulation and
can be performed with a contact probe (most common)!"®! or
as a noncontact procedure on the slit lamp.!'*!

Indications

They are generally intractable glaucomas like NVG,!%
post-penetrating keratoplasty (PK) glaucoma,!'® post-traumatic
glaucoma,® post-retinal detachment surgery glaucoma, !
silicon-oil-induced glaucoma,"" inflammatory glaucoma,!'
aphakic/pseudophakic glaucoma,! refractory pediatric

glaucoma, "3 after multiple failed surgeries, "> in the
presence of severe conjunctival scarring, for pain relief in a
painful blind eye due to elevated IOP,**!'¥ as an urgent means
to lower IOP when access to surgery is limited,"™! and for
patients medically unfit for surgery.['

Mechanism of action

Various theories have been described like destruction
of the ciliary epithelium resulting in decreased aqueous
production, 2!l destruction of ciliary blood vessels and
coagulative necrosis leading to ciliary body ischemia,
intraocular inflammation which is thought to cause
short-term decrease in IOP,['??l creation of a trans-scleral
flow similar to cyclodialysis, or an increased uveo-scleral
outflow.[1#!

Trans-Scleral Cyclophotocoagulation

Procedure

Informed consent should be taken explaining the risks to the
patient before the procedure. It is done under retrobulbar
or peribulbar anesthesia. For children, it is usually done
under general anesthesia and this is augmented by a
retrobulbar or peribulbar block to prevent postoperative
pain. An 810-nm semi-conductor diode laser is used with a
G probe. The probe is a 600-um diameter quartz fiber with
a spherical protruding tip oriented by the footplate of the
handpiece. It is designed to center treatment 1.2 mm behind
the limbus. The handpiece footplate part which comes into
contact with the sclera is spherically curved to match the
contour of the sclera. The anterior, curved edge is designed
to match the limbus.

Trans-scleral transillumination is used to demonstrate
the position of the ciliary body, because its location varies
considerably which may be so especially in buphthalmic
eyes.'™ The power is kept between 1500 and 2000 mW with
a time duration of 2 seconds. A “pop” sound denotes tissue
disruption. If there is no “pop” sound, the power is increased
by increments of 100 mW till the “pop” is heard, following
which the power is reduced by 100 mW.

About 18-20 laser spots for 360° and about 10-12 for
180° (five spots per quadrant) are applied. One must avoid
sites of previous filtering surgery/tubes, areas of thin sclera,
and the 3 and 9" O clock positions (to avoid the long posterior
ciliary nerves).['*

Post-laser treatment

After the procedure, patching of the eye is done for
approximately 6 hours till the effect of the local anesthesia
wears off. Topical antibiotic steroids and topical cycloplegics
are prescribed, which are tapered as the inflammation subsides.
The pre-laser glaucoma medications are continued, depending
on IOP response. Analgesics (nonsteroidal anti-inflammatory
drugs) may need to be prescribed for the pain. The patient
is followed up at day 1, 1 week, 1 month, according to the
response to treatment. Additional laser therapy, if needed,
should be considered after 1 month.

Complications

Pain can occur but is usually transient. Iridocyclitis (42%)
is common after the procedure, due to a breakdown of the
blood-aqueous barrier.'%12>12] Transient rise of IOP can occur,
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along with corneal edema and corneal epithelial defects (9%
of cases).[*! Cataract can develop in around 12% of cases.!'*!]
The risk of hypotony varies among studies, but it is higher
with cyclocryotherapy than with cyclophotocoagulation.

The hypotony rate has been reported to be between 0% and
18%.[105,121/126—130]

The risk of phthisis increases with the number of procedures
performed. Zonular damage!™ and staphyloma formation have
been reported.!*"* Pupillary distortion can occur as a result of
a peripheral iris injury, caused by an anterior displacement of
the laser spot. Even in normal, emmetropic eyes, the anterior
margin of the ciliary body varies between 1.5 and 2 mm
depending on the meridian.’® Individual variations in the
anatomical location of the pars plicata of the ciliary body also
exist. The recommendations made by Bhola et al.™*?! to avoid
staphyloma and pupillary distortion are to avoid abnormally
thinned or scarred sclera, to inspect and wipe the tip of the
G probe between applications and to transilluminate the eye
to identify the position of the ciliary body. In cases where
transillumination is not possible, ultrasound biomicroscopy
(UBM) or axial length of the eye can be used as a guide.

Macular edema is an important cause of decrease in
visual acuity following cyclophotocoagulation.!3*'3! Corneal
endothelial decompensation may occur. When diode laser
cyclophotocoagulation was performed in refractory glaucoma
after PK, 16% of graft opacification was reported.!'*”!

A case of inadvertent sclerostomy with encysted bleb
has also been reported. Conjunctival surface burns can
also occur, especially if debris is present at the end of the
fiber optic.'*! Retinal detachment, serous, and hemorrhagic
choroidal detachment have been reported, although patients
who developed retinal detachment in these studies had
aphakia.l'3114

A case of panophthalmitis following contact diode laser
cyclophotocoagulation using G-probe in a patient with failed
trabeculectomy and trabeculotomy for congenital glaucoma
has also been described.!™*!

Diode laser cyclophotocoagulation in children with refrac-
tory glaucoma

Pediatric glaucomas, especially secondary pediatric glaucomas,
are very difficult to manage. Drainage surgery may be
complicated by hypotony when the eye is large and has a thin
sclera and/or by failure to control IOP caused by an aggressive
healing response.!'"’!

Kirwan ef al.t*® in their study found that with repeat
cyclodiode, 72% had a clinically useful reduction in IOP. In
children with refractory glaucoma, cyclophotocoaguation has
a role as a temporary measure, as an adjunct to surgery, or in
managing selected patients in whom surgery is undesirable
because of a high risk of surgical complications.

Endo Cyclophotocoagulation (ECP)

Norris and Cleasby!"*! first described visualization of
intraocular tissue through endoscopy. The ECP laser unit is
a standalone unit which has four different components, the
810-nm diode laser, a 175-W xenon light source, a He-Ne laser
aiming beam, and video monitor and recorder. The endoscopy
probe contains all three fiber groupings and is available in 19,

20, or 23 gauge sizes with a field of view ranging from 70° to
140° and depth of focus spanning 1-30 mm. An advantage to the
23-gauge probe is its compatibility with all 23-gauge vitrectomy
trocar systems. The probes can be sterilized and reused up to
25 times or more. Pantcheva et al."*! compared the tissue effects
of ECP to TSCPC in human autopsy eyes. The trans-scleral
laser-treated areas showed destruction of pigmented and
non-pigmented ciliary epithelium and capillaries in the ciliary
processes, with pigment clumping, coagulative changes, and
destruction of processes’ stroma. The TSCPC-treated tissue had
extensive architectural disruption extending into the pars plana
and iris stroma. In contrast, ECP-treated human tissue showed
loss of lacy appearance of the stroma of the ciliary processes
with destruction of non-pigmented epithelium and clumping
of pigmented epithelium, with minimum to no coagulative
changes in the tissue beyond the ciliary processes.

The indications for ECP are similar to the trans-scleral
approach, but it is more commonly used for post vitreo-retinal
surgery glaucoma, NVG, post-traumatic glaucoma, and
post-PK glaucoma. Combined phacoemulsification-ECP
can be done on patients with a visually significant cataract
and coexisting glaucoma that is either uncontrolled with
medications or medically controlled but with difficulty in
affording or tolerating medications. ECP may be combined with
other minimally invasive glaucoma surgery (MIGS) procedures
such as Trabectome or the iStent to achieve IOP reduction.[!
Patients with PXFG are typically poor candidates due to buildup
of fibrillar material on the ciliary processes that minimizes laser
uptake. Performing ECP in phakic patients is possible, but
it can lead to cataract progression or zonular damage. Endo
cycloplasty is a technique where shrinkage of ciliary processes
with photocoagulation also helps in widening the AC angle
in PIS and for treatment of irido ciliary cysts causing angle
closure.3*1 This is generally combined with a lens extraction.

Procedure

Limbal ECP can be done in phakic, aphakic, and pseudohphakic
eyes. The limbal approach is generally recommended in patients
undergoing ECP combined with cataract surgery and IOL
implantation. After making two clear corneal incisions (superior
or temporal), a highly retentive and cohesive viscoelastic (Healon
GV) is injected under the iris, to widen the sulcus and enable
visualization of the ciliary body. The laser settings are as follows:
0.2-0.5 W, continuous wave mode. The end point is whitening
and shrinkage of the ciliary processes. If the probe is closer to
the processes, a shorter duration and/or lower power will be
needed. The entire visible area of each ciliary process should
be treated including anterior and posterior edges as well as
crypts in between processes. Treatment should be carried to
the extent of visualization in one direction, and then the probe
is rotated 180°, and treatment is continued as far as possible in
the other direction. With a curved probe, a single incision allows
treatment of approximately 270°. If more treatment is desired, a
second incision may be placed 180° away from the initial wound
to gain access to the subincisional processes and complete a 360°
treatment for additional IOP lowering. Viscoelasticis aspirated
at the end of the procedure.

Pars plana ECP is done in pseudophakic/aphakic eyes;
the pars plana approach is advantageous since the ciliary
processes are better visualized. After anterior vitrectomy,
cyclophotocoagulation with the endolaser probe is performed.
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Pars plana ECP can be combined with vitreoretinal procedures,
as in cases of NVG, silicone-oil-induced glaucoma, and
post-traumatic glaucoma. In post-PK glaucoma, it has
an advantage, as the procedure has no effect on corneal
endothelium. ECP plus: It is ECP along with extension of
the treatment 1-2 mm onto pars plana for a more aggressive
IOP-lowering effect. The patient has to be pseudophakic or
aphakic. It is done through a pars plana route with a pars
plana vitrectomy.

Postoperative management

Postoperatively, the patient is started on cycloplegics and
topical corticosteroids. If there is extensive AC inflammation,
the steroid drops’ frequency can be increased. After ECP,
topical antibiotics are necessary since it is an intraocular
procedure. The pre-laser glaucoma medications are continued
postoperatively and can be tapered based on IOP-lowering
effect of the laser. Miotics should be stopped because they can
enhance inflammatory response and cause posterior synechiae.

Advantages

Advantages of ECP are decreased energy, less inflammation,
and less collateral tissue damage.

Complications

Complications include fibrin exudates (24%), hyphema (12%),
cystoid macular edema (10%), and vision loss of two lines or
more (6%).1"*! Traumatic injury to the iris has been reported
with ECP. This complication is due to the laser being improperly
applied to the iris or through mechanical trauma. Therefore,
the surgeon must be aware of the location of endolaser probe
at all times and the laser should only be applied to the ciliary
processes. The procedure also carries an increased risk of
endophthalmitis, though not yet reported.

The disadvantages are the cost of the equipment, and the
fact that the probes are semi-disposable.

Efficacy and long-term success

Chen et al.[**1 in their study performed endoscopic
cyclophotocoagulation on 68 eyes, 180°-360° of the ciliary
body circumference, through a limbal incision (56 eyes, 12 of
which underwent concurrent cataract extraction) or pars plana
incision (12 eyes). In all, 61 eyes (90%) achieved an IOP < 21
mm Hg. The mean number of glaucoma medications used
by each patient was reduced from 3.0 + 1.3 preoperatively to
2.0 + 1.3 postoperatively (P < 0.0001). Best-corrected visual
acuity was stable or improved in 64 eyes (94%), with 4 (6%)
losing two or more lines of Snellen acuity. No case of hypotony
or phthisis was observed. Uram!*" evaluated the potential
efficacy of ophthalmic laser microendoscope photocoagulation
of the ciliary processes in the management of intractable
NVG. Ten patients underwent microendoscope ciliary process
ablation through a pars plana incision. There was a decrease
of 28.3 mmHg (65%) in the postoperative final IOP. Hypotony
occurred in two eyes, although both these patients had chronic
retinal detachment.

Compared to Ahmed’s glaucoma valve in refractory
glaucomas, ECP has been found to be equally efficacious.!*!
Most of the long-term studies on combined phacoemulsification
with ECP show that the procedure is efficacious in lowering IOP
more than cataract surgery alone.l'*”#1%] The most common
complications noted have been fibrinous uveitis (11.1%), acute

or chronic IOP elevation (3.2% and 7.9%, respectively), and
CME (3.2%).01501

Micropulse Diode Laser Trans-Scleral
Cyclophotocoagulation (micropulse TSCPC)

Micropulse TSCPC uses a fractionated, continuous wave, diode
laser, which allows a more focal delivery of heat energy to
target the non-pigmented ciliary body epithelium. It delivers
a series of short, repetitive pulses of laser with a duty cycle
of 31.3% (0.5 ms of “on time” and 1.1 ms of “time”), which
allows tissue to cool between the pulses, thereby minimizing
collateral tissue damage.

Procedure

Procedure is performed under peribulbar anesthesia, with a
contact probe (Cyclo G 6 laser system, with a P3 probe, Iridex)
base at limbus, over the conjunctival surface and the notch is
directed toward the cornea. Laser settings are as follows: energy
of 2000 mW and time duration between 100 and 320 s. It is
applied in a sweeping movement along the limbus, excluding
3 and 9 O' clock positions, and then a second arc is performed
in the untreated area to complete the session, depending on
iris pigmentation and disease characteristics.

Long-term outcomes and efficacy

Tan et al.'** evaluated the safety and efficacy of micropulse
TSCPC in 40 eyes of 38 patients with refractory glaucoma
and achieved a relative success of 80% at follow-up of
16.3 +4.5 months. None of the eyes had postoperative hypotony
or visual loss.

In a study, 48 patients with refractory, end-stage glaucoma
were randomized to either micropulse or continuous wave
diode TSCPC treatment." The mean IOP was reduced by
45% in both the groups (P = 0.7) from the baseline of 36.5
mmHg and 35 mmHg (P = 0.5) after a follow-up period of
17.5 +1.6 months. No significant difference in retreatment rates
or number of antiglaucoma medications was noted between the
two treatment groups. The ocular complication rate was higher
in continuous wave TSCPC-treated eyes (P = 0.01).

Laser Suture Lysis (LSL) after
Trabeculectomy

In 1984, Hoskins and Migliazzo!®® reported a technique
for cutting the tight trabeculectomy scleral flap nylon
sutures through the overlying conjunctiva, with the argon
laser, to enhance filtration. It can be performed in the early
post-operative period, a few days or few weeks after the
surgery. If trabeculectomy is augmented with antimetabolite,
LSL can be done 2-3 weeks after the surgery or later, as
antimetabolites delay wound healing.'! Pappa et al.'*) showed
that the LSL can be effective even 21 weeks after trabeculectomy
when intraoperative mitomycin C had been used.

Procedure

A lens (Hoskins or Blumenthal or Mandelkom or Zeiss
four mirror) is used to enable clear visualization of the
subconjunctival suture, and gentle pressure with the lens
blanches the overlying conjunctival vessels. The parameters for
the treatment depend on the bleb wall thickness and the type
of laser (frequency-doubled Nd:YAG, argon, or diode) used.
For argon LSL, a spot size of 50 um, power of 250-600 mW,
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Figure 1: An eye before (a) and after (b) laser synechiolysis

and duration of 0.1-0.2 s suffices. After LSL, digital pressure
on the eye may be used, which forces the aqueous through
sclerostomy and elevates the bleb.

Complications

Complications include conjunctival perforation, flat AC,
hyphema, iris incarceration, bleb leak, prolonged hypotony
due to overfiltration,™ and malignant glaucoma.!**!

Iridolenticular Synechiolysis

It is done in cases of seclusio pupillae, where the iris does
not allow for visualization of the posterior segment [Fig. 1].
We described a technique called iridolenticular synechiolysis
where a phakic patient with seclusion pupillae can be dilated to
bypass the pupil block of aqueous.® The pupil is dilated using
topical mydriatics and though due to the bound down pupil
the pupil will not dilate yet the area is brought under stretch.
One applies a minimum YAG energy of 0.5 m] and focuses
the spot just anterior to the synechiae on the side of iris away
from the lens such that the plasma generated helps sweep
off the synechiae. If this does not work, one can go closer
and directly cut the synechiae. One can increase the power
to 2 m]J, but it is not prudent to increase it further as that is
liable to cause lens damage. The procedure starts from the 6
O' clock position and proceeds upward on either side of the
pupil as it invariably bleeds and makes the media cloudy. It
takes multiple sittings to achieve the objective of dilating this
bound down pupil and one may not be able to do it completely
if the synechiae are dense and the entire underside of the iris
is plastered onto the lens. After each sitting, the pupil is to
be dilated with phenylephrine cyclopentolate combination
to move the area of the pupil where the synechiae have been
successfully removed. A steroid eye drop along with dilating
drops are given.!'*?

Laser Management of Overhanging/
Avascular Blebs

Overfiltration can lead to blebs which spread to the nasal and
the temporal aspect with boggy conjunctiva, hypotony resulting
in hypotonic maculopathy besides causing dysesthesia,
irritation, and cosmetic blemish. Similarly, many chronic blebs
may not be overfiltering but are elevated resulting in a dellen
formation in the cornea adjacent to it along with lid movement
problems and dysesthesia. We developed a technique in which
we paint the conjunctiva in question with gentian violet.!*"!
A photocoagulative laser is used. The spot size is kept at
300-500 um with 0.3-5 W power and 100 ms timing such that
a superficial charring of the colored conjunctiva takes place
without any perforation.!s’!

Figure 2: An eye with shallow anterior chamber and malignant
glaucoma before (a) and after (b) laser hyaloidotomy

If the bleb height is high and direct bleb painting with the
laser is not working, one can puncture the bleb with a tiny
spot of Nd:YAG laser to release the fluid and then perform the
coagulation of the bleb which then becomes more effective.!*
One can thus avoid surgical procedures such as bleb sutures
and conjunctival shortening by performing this outpatient
procedure which can limit the bleb and overcome hypotony.

Laser Hyaloidotomy/Vitreolysis

In cases of malignant glaucoma in aphakic or pseudophakic
eyes, Nd:YAG LPI with posterior capsulotomy/hyaloidotomy
(2-3 m] energy) can be performed to disrupt the intact posterior
capsule and anterior hyaloid membrane, thus establishing a
direct communication of aqueous between the AC and vitreous
cavity [Fig. 2].1%! Several studies have reported success with
this procedure in eyes refractory to medical therapy."®'l In a
pseudophakic patient with alarge IOL optic, the outcome can be
improved by making the capsular opening through a dialing hole,
if present.'® If the procedure is effective, slight deepening of the
AC should be seen over the next 24 h because of free aqueous flow
between the posterior chamber and AC. However, the relapse rate
may be high, in which case surgical options may be required.*!
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