
New Laser treatments for 
glaucoma

Pouya Alaghband MD(res), PGCert, FRCOphth

Consultant ophthalmic surgeon

Honorary senior lecturer

Professor in practice



Financial disclosure

• Honoraria from Glaukos, Santen, Thea and iStar medical

• Consultancy fees from Thea, Scope, Abbvie, Alcon, iStar 
medical, Gore and Santen

• Educational/travel grants from J&J, Thea and Glaukos



• History of laser (in general, in ophthalmology, in glaucoma)

• Review of evidence for laser 
• ALT (GLT)
• SLT (LiGHT)
• DSLT (EAGLE, Belkin or Voyager) (GLAURIUS)
• MCLASS
• MP
• ELIOS (ELT) 
• ECP/LEOS (CONCEPT)
• FLIGHT

•  Conclusion



LASER 
(Light Amplification by 
Stimulation of Emission of 
Radiation)

ChatGPT



Features of laser 
beam

• Coherent (photons are all in the same phase)

• Monochromatic

• Uni directional



Theodore Maiman

American engineer and 
physicist

1927-2007



First applications of 
LASER

• In 1961, Zaret treated retinal lesions in rabbit 
utilising Ruby laser

• William Bridges developed Argon laser in 
1964

• Argon laser was commercialised by 
Coherent in 1970

1934-2024



LASER in 
glaucoma

• GLT (glaucoma laser trial) 1990

• The Glaucoma Laser Trial, a multicenter, randomized 
clinical trial involving 271 patients, was designed to 
assess the efficacy and safety of argon laser 
trabeculoplasty (ALT)





Cons of ALT

Tissue damage (PAS formation)

Limited long-term efficacy

Inability to repeat treatment

IOP spike

Uveitis





Feature
Argon Laser Trabeculoplasty 

(ALT)

Selective Laser Trabeculoplasty 

(SLT)

Laser Type Argon laser (blue-green, ~488–514 nm) Frequency-doubled Nd:YAG (532 nm)

Mechanism Thermal burns to trabecular meshwork
Targets pigmented cells with minimal 

heat

Tissue Damage Moderate; causes scarring Minimal; no visible tissue damage

Repeatability Limited; generally, not repeatable Yes; can be repeated safely

Onset of Action Days to weeks Days to weeks

Efficacy (Short-

Term)
Moderate IOP reduction Similar or slightly better than ALT

Efficacy (Long-

Term)
Often diminishes over time More consistent long-term outcomes

Side Effects Inflammation, pressure spikes Fewer and milder side effects

Use Today Rarely used Commonly used in clinical practice



Electron 
microscopy 
of TM 

SLTALT
Hung Pham, Steven Mansberger, James D. Brandt, . Argon Laser Trabeculoplasty. The Gold Standard: Argon Laser Trabeculoplasty Versus Selective Laser Trabeculoplasty, Survey of 

Ophthalmology, Volume 53, Issue 6, 2008, Pages 641-646,ISSN 0039-6257,







SLT is recommended as a first line 
treatment for OHT and OAG



DSLT

Ophthalmology, Epub May 2025  





Results



• Most common AE in DSLT group was sub conj haem 
(20%)



Pros and 
cons

• Quick
• Operator independence
• No need for goniolens/gonioscopy

Pros

• Cost
• Limited evidence
• Needs speculum
• Higher energy can cause discomfort
• Conjunctival haem?
• It only delivers DSLT (no YAG laser unlike 

conventional)
• Trial was funded by the manufacturer!

Cons



Micropulse



picture



Feature
Micropulse Laser Photocoagulation 

(MLP)

Transscleral Cyclophotocoagulation 

(TSCPC)

Mechanism
Subthreshold laser therapy delivering repetitive 

short pulses allowing tissue cooling

Continuous or pulsed diode laser causing thermal 

destruction of ciliary body

Tissue Damage Minimal – avoids coagulative necrosis Moderate to severe – tissue ablation of ciliary body

Inflammation Risk Low Higher

Pain & Discomfort
Minimal, often performed under topical or local 

anesthesia

Moderate to significant, usually requires periocular 

or general anesthesia

Post-op Recovery Fast, mild inflammation Slower, more inflammation and discomfort

Repeatability Highly repeatable due to low tissue damage
Limited repeatability due to cumulative tissue 

destruction

Indications
Mild to moderate glaucoma; useful adjunct for 

early disease

Moderate to severe, refractory or end-stage 

glaucoma

Effectiveness Moderate IOP reduction (~20-40%) Stronger IOP reduction (~30-60%)

Complications
Rare; includes transient IOP spikes, minimal 

inflammation

Hypotony, phthisis bulbi, vision loss, prolonged 

inflammation

Use in Good Vision 

Eyes
Safe; preferred for patients with useful vision

Riskier; typically avoided in eyes with good visual 

potential

Learning Curve Gentle; standard laser training sufficient
Steeper; requires experience and careful 

technique

Cost & Availability Generally higher cost, newer equipment Widely available, cost-effective
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Pros and 
cons

Pros

• Well-tolerated
• Repeatable

Cons

• Proinflammatory
• Limited evidence
• Efficacy?
• Capital investment for the consol
• Ongoing probes cost



ELIOS LASER CONSOLE

• 308 nm XeCL excimer laser

• Simple intuitive operation

• Compact, robust system requiring minimal maintenance

ELIOS – LASER APPLICATOR

• Easy to use, sterile, disposable 

handpiece

•  Single-use RFID chip technology







Images courtesy of the University of Liverpool

SEM imaging of ELIOS ‘Microchannels’







Pros and 
cons

• Implant free
• Minimal traumaPros

• Limited evidence on long 
term safety and efficacy 
(No RCT to date)

• Cost?
• Space occupying consol

Con
s



ECP/LEOS

• Endoscopic cyclophotocoagulation (ECP) 
is a cyclodestructive procedure developed 
by Martin Uram in 1992

Uram M. Endoscopic cyclophotocoagulation in glaucoma management. Curr Opin Ophthalmol. 1995;6(2):19–29.





Eye 36, 1890–1895 (2022). https://doi.org/10.1038/s41433-021-01734-4

• Retrospective case review of 83 eyes assessing efficacy and safety of ECP

• Complications included

1. uveitis (6%), 

2. macular oedema (2%), 

3. IOP spikes (1%) and 

4. corneal decompensation (1%) 

5. no episodes of hypotony or retinal detachment



Results



ECP/LEOS



Pros and 
cons

• Affects inflow
       (aqueous production)

• Implant free
Pros

• Upfront cost
• Probe cost (can be 

reused?)
• Pro-inflammatory 

(Uveitis, CMO?)

Con
s









Results

Single-channel (500 x 200µ) treatment, no washout (N = 18)





Pros and 
cons

• Implant free
• Non invasive/non-incisional
• Outpatient procedure
• Precision
• Gonio lens free
• Access all 4 quadrants of angle

Pros

• Limited evidence of safety and 
efficacy

• Cost
• Space occupying consol 
• Requires a couch in the laser 

room in clinic

Con
s



Conclusion

• There are several new laser procedures available.

• Variety of stent free options are in the market now.

• Limited long-term safety and efficacy data

• Lack of cost-utility analysis

• Lack of head-to-head studies comparing the 

superiority of different laser treatment

• Varied definition of success limits direct comparison 

between different procedures



The future is bright
Pouya.Alaghband@nhs.net
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