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Argon Laser Trabeculoplasty (ALT)
Trabecular meshwork

J.B. Wise and S.L. Witter, Argon laser therapy for open-angle glaucoma, a pilot study, Arch Ophthalmol 97 (1979), pp. 319-322.




ALT: Alternative To
Glaucoma Filtering Surgery

Medical Treatment
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ALT: Is It Effective ?

Patients initially treated with ALT vs medical
therapy had:

e Lower IOP’s (1.1 mm Hg; p<0.001)

e 0.6 dB greater visual field preservation (p<0.001)

e Less deterioration of the optic nerve head status
(p<0.05)

The Glaucoma Laser Trial (GLT) established efficacy of ALT
In lowering IOP in newly diagnosed glaucoma patients

The Glaucoma Laser Trial Research Group: The Glaucoma Laser Trial (GLT) and glaucoma laser
trial follow-up study, seven-year results. Am J Ophthalmol 120 (1995), pp. 718-31.




ALT:

Is It Effective ?

789 eyes from 591 patients

Patients, age 35-80 years,
with OAG, despite maximal
medication: combination of

» consistently elevated IOP
* visual field defect score 1-16
* + optic disc deterioration

Treatment goal: IOP <18 mm Hg

Trabeculectomy = ALT*=——>
trabeculectomy , plus medication

/ * ALT = argon laser trabeculoplasty .
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trabeculectomy , plus medication

6-8 years’ follow -up

The Advanced Glaucoma Intervention Study (AGIS)

The AGIS Investigators. The Advanced Glaucoma Intervention Study (AGIS): 7. The relationship between control

of intraocular pressure and visual field deterioration. Am J Ophthalmol. 130 (2000), pp. 429-440.




ALT: Is It Effective ?

The Advanced Glaucoma Intervention Study (AGIS) dem  onstrated a b etter
preservation of vision (VF) in black patients throu gh 10 years o f follow -up.

The AGIS Investigators. The Advanced Glaucoma Intervention Study (AGIS): 7. The relationship between control
of intraocular pressure and visual field deterioration. Am J Ophthalmol. 130 (2000), pp. 429-440.




ALT: How Does It Work ?

Mechanical Theory

Tightening of the trabecular spaces around the burns
with widening of the spaces between them.

A collagen membrane formed on the TM between the
applied argon laser spots.

E. van der Zypen and F. Fankhauser, Ultrastructural changes of the trabecular meshwork of the monkey (Macaca speciosa)
following irradiation with argon laser light, Graefes Arch Clin Exp Ophthalmol 221 (1984), pp. 249—-261.




ALT: How Does It Work ?

Cellular Theory

Induces migration of macrophages to the TM, which
phagocytose clears the trabecular spaces (trabeculitis -
MMPSs).

Stimulates a remodeling of the juxtacanalicular ECM,
with formation of healthy trabecular tissue which may
enhance outflow.

S.S. Bylsma, et al., Trabecular cell division after argon laser trabeculoplasty, Arch Ophthalmol 106 (1988), pp. 544-547.
D.K. Dueker, et al., Stimulation of cell division by argon and Nd:YAG laser trabeculoplasty in cynomolgus monkeys, Invest
Ophthalmol Vis Sci 31 (1990), pp. 115-124.




However ,...

Post-treatment increase in IOP
Peripheral anterior synechiae

Fallure of re-treatment

Increases the rate of bleb
encapsulation following GFS (?)

C.U. Richter, B.J. Shingleton and A.R. Bellows et al., The development of encapsulated filtering blebs, Ophthalmology 95 (1988), pp. 1163-1168.




Selective Laser Trabeculoplasty

A New Treatment of Open-Angle Glaucoma

Q-switched frequency doubled
(532 nm) Nd:YAG laser

Selective targeting of
pigmented TM cells without
causing structural damage to
the TM

R.R. Anderson and J.A. Parrish, Selective photothermolysis: precise microsurgery by selective
absorption of pulsed radiation, Science 220 (1983), pp. 524-527.




SLT: Selective Damage to
Pigmented Structures

R.R. Anderson and J.A. Parrish, Selective photothermolysis: precise microsurgery by selective
absorption of pulsed radiation, Science 220 (1983), pp. 524-527.




SLT: Selective Damage to
Pigmented Structures

Pigmented cells
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Phase-contrast micrograph of TM cells following SLT irradiation

Only the pigmented TM cells exhibited nuclear staining (orange fluorescence) and absence of
cytoplasmic staining (green fluorescence), indicating cell death.
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M.A. Latina and C. Park, Selective targeting of trabecular meshwork cells: in vitro studies of pulsed and CW laser
interactions, Exp Eye Res 60 (1995), pp. 359-371.




ALT: Morphological Studies

Argon Laser Trabeculoplasty

T.R. Kramer and R.J. Noecker, Comparison of the morphologic changes after selective laser trabeculoplasty and argon laser
trabeculoplasty in human eye bank eyes, Ophthalmology 108 (2001), pp. 773-779.




SLT: Morphological Studies

Selective Laser Trabeculoplasty

T.R. Kramer and R.J. Noecker, Comparison of the morphologic changes after selective laser trabeculoplasty and argon laser
trabeculoplasty in human eye bank eyes, Ophthalmology 108 (2001), pp. 773-779.




SLT: Biological Studies

Laser activated TM
cells are able to
Increase permeability
of inner wall of SC

Media conditioned by
SLT increases SC
permeability when
added to naive control




SLT: Biological Studies

Laser activated TM
cells are able to
Increase permeability
of inner wall of SC
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SLT: Biological Studies

SLT may induce the release of
chemotactic or vasoactive factors:
e Interleukins 1A, 1B
« Tumor necrosis factor-alpha.

Release of metalloproteinases
Recruitment of macrophages
Remodeling of the ECM of the TM

D.K. Dueker, et al., Stimulation of cell division by argon and Nd:YAG laser trabeculoplasty in cynomolgus monkeys, Invest
Ophthalmol Vis Sci 31 (1990), pp. 115-124.




SLT: Biological Studies




What Does The Difference Make ?

Ratio

NO. or spors 25 (1) 2 (1) 1541

Enerqgy 0.3-1.4mJ 400 -600 mW.

Spor size 400 m | 50 m
Fluence
(mJ/mm: <) 600 40,000 1:6,000

100,000,000
nsec

10 msec

1:100

Exposure time 3 nsec
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SLT Ratio

NO. or spors 25 (1) 2 (1) 1541

Energy 0.3-1.4mJ 400 -600 mW

Spor size 400 m @ 50 m
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What Does The Difference Make ?

Ratio

NO. or spors 25 (1) 2 (1) 1541

Energy 0.3-1.4mJ 400 -600 mW

Spor size 400 m @ 50 m
Fluence
(mJ/mm: <) 600 40,000 1:6,000

100,000,000
nsec

10 msec

1:100

Exposure time 32 nsec




What Does The Difference Make ?

ALT: Pulse duration of 100 milliseconds

SLT: Pulse duration of 3 nanoseconds

* Much less than the thermal relaxation time in the target cells (melanin)
e Thus, no heat is liberated




You Do Not Need To Over-kill
The Trabeculum Meshwork
to Obtain An Effect...




SLT: How to Do |It...
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Non variable parameters: 400 um, 3 ns
Variable energy level: 0.6 a 1.2 mJ




SLT: How to Do |It...




SLT: How to Do |It...

‘Standard protocol’: 50 spots X 180°




SLT: How to Do |It...

Energy applied is 0.1 mJ below ‘cavitation bubble threshold’




SLT: How to Do |It...

VIDEO SLT




SLT: A New Technigque
for Glaucoma Treatment

Same wavelength as ALT (532 nm)

Lower energy (1%)
Short-time exposure of the TM

Much ‘gentler’ than other lasers:

« Avoid unneeded damage to the TM
o Potentially repeatable +++




SLT: A New Technigque
for Glaucoma Treatment

Easy-to-remem ber treatment parameters

Easy-to-remember pre-operative preparation

Easy-to-use machine...




SLT: Just Do It !l




