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Selective Laser TrabeculoplastySelective Laser Trabeculoplasty

Is a new method for IOP reductionIs a new method for IOP reduction
Is a milder alternative compared to Argon Is a milder alternative compared to Argon 
Laser Trabeculoplasty (ALT)Laser Trabeculoplasty (ALT)



SLT SLT versusversus ALTALT
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SLT: SLT: MechanismMechanism

The extremely short duration of light The extremely short duration of light 
exposure confines the thermal effectexposure confines the thermal effect
Photon energy selectively absorbed by Photon energy selectively absorbed by 
pigment particles in the cellpigment particles in the cell



SLT: SLT: MechanismMechanism

The extremely short duration of light The extremely short duration of light 
exposure confines the thermal effectexposure confines the thermal effect
Photon energy selectively absorbed by Photon energy selectively absorbed by 
pigment particles in the cellpigment particles in the cell

Low grade inflammationLow grade inflammation
Attract macrophageAttract macrophage
Clean the trabecular meshworkClean the trabecular meshwork
Lower IOPLower IOP



ALTALT

Coagulative damage in the trabecular Coagulative damage in the trabecular 
meshworkmeshwork
Peripheral anterior Peripheral anterior synechiasynechia continuous continuous 
elevation of IOPelevation of IOP



SLTSLT

Less morphological change in trabecular Less morphological change in trabecular 
meshworkmeshwork
Better patient comfortBetter patient comfort
Less postLess post--operative complicationsoperative complications



SLTSLT
Indication: Indication: 
–– Open angle > Grade 2Open angle > Grade 2
–– Primary treatmentPrimary treatment
–– Adjunctive treatmentAdjunctive treatment

High IOP despite medical therapyHigh IOP despite medical therapy
Intolerance of local treatment Intolerance of local treatment 
Poor compliance Poor compliance 



SLTSLT

QQ--switched frequency switched frequency 
doubled (532nm) nd:YAG doubled (532nm) nd:YAG 
laserlaser
Fix parameter: 400 Fix parameter: 400 µµm, 3 nsm, 3 ns
Energy level: 0.6Energy level: 0.6--1.2 mJ1.2 mJ
50 effects on 18050 effects on 180ºº (or 25 (or 25 
effects on 90effects on 90ºº) of trabecular ) of trabecular 
meshworkmeshwork



Optimal Optimal GoniolensGoniolens for SLTfor SLT

No magnification (x1)No magnification (x1)
Mineral glassMineral glass
–– Excellent optical qualityExcellent optical quality
–– Low color distortionLow color distortion
–– High resistance to surface scratchingHigh resistance to surface scratching

AntiAnti--reflective coatingreflective coating

M Belkin, MD





SLTSLT

400µ, 0.8 mJ



Post SLT Post SLT TreatmentTreatment

(Iopidine x 1) (Iopidine x 1) 
Continue with same pressure lowering Continue with same pressure lowering 
treatment until one month after SLTtreatment until one month after SLT

IOP control: 1, 3, 7 monthsIOP control: 1, 3, 7 months post SLTpost SLT



Predictive FactorsPredictive Factors



What Factors Affect the Result What Factors Affect the Result 
of SLT?of SLT?

PrePre--laser IOP is main factor determining the laser IOP is main factor determining the 
extent of IOP reduction by SLT (220 extent of IOP reduction by SLT (220 
patients). The higher the initial pressure, patients). The higher the initial pressure, 
the greater the reductionthe greater the reduction
Other factors, such as angle pigmentation, Other factors, such as angle pigmentation, 
were not found to influence the results. were not found to influence the results. 

Mao et al 2007



EffectEffect of of ProstaglandinProstaglandin

A positive PGA response predicts both a A positive PGA response predicts both a 
successful SLT outcome and the magnitude successful SLT outcome and the magnitude 
of the decrease in IOP after SLTof the decrease in IOP after SLT
SLT and PGA share a common mechanism SLT and PGA share a common mechanism 
of action?of action?

Alvarado et al 2009



Effect of AntiEffect of Anti--inflammatory inflammatory 
TherapyTherapy

25 patients, 360 degrees SLT25 patients, 360 degrees SLT
One eye One eye prednisolonprednisolon eye drops eye drops qidqid, 1w, 1w
IOP reduction at 1w, 1m, 3m are similarIOP reduction at 1w, 1m, 3m are similar

Realini et al 2010



SLT
U.S. Clinical Trial Results
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SLT SLT –– Adverse Events?Adverse Events?

Nagar BJO 2005



9090ºº SLT vs. 180SLT vs. 180ºº SLTSLT Treatment Treatment 

Chen et al 2004



Patients & MethodsPatients & Methods

Glaucoma or OHTGlaucoma or OHT
–– Unsatisfactory pressure control in spite of Unsatisfactory pressure control in spite of 

medical treatment medical treatment 
–– Intolerance to the medical treatmentIntolerance to the medical treatment
–– Poor compliancePoor compliance



Patients & MethodsPatients & Methods

32 patients 25 laser spots on 32 patients 25 laser spots on 9090ºº of of 
trabecular meshwork (trabecular meshwork (9090ºº group)group)
32 patients 50 laser spots on 32 patients 50 laser spots on 180180ºº of of 
trabecular meshwork (trabecular meshwork (180180ºº group)group)



9090ºº SLT vs. 180SLT vs. 180ºº SLTSLT
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90 degrees SLT as Adjunctive 90 degrees SLT as Adjunctive 
Therapy in a ThreeTherapy in a Three--year Periodyear Period



76 eyes / 76 patients76 eyes / 76 patients
74 unsatisfactory IOP regulation in spite of 74 unsatisfactory IOP regulation in spite of 
medical treatmentmedical treatment
2 intolerance of medical treatment2 intolerance of medical treatment

Mean age 79 yrsMean age 79 yrs

PrePre--SLT IOP 25.4 SLT IOP 25.4 ±± 5.5 mmHg5.5 mmHg

90 degrees SLT as Adjunctive 90 degrees SLT as Adjunctive 
Therapy in a ThreeTherapy in a Three--year Periodyear Period



33 eyes with exfoliation33 eyes with exfoliation
25 eyes with previous ALT25 eyes with previous ALT
25 effects on 9025 effects on 90ºº of trabecular meshworkof trabecular meshwork

90 degrees SLT as Adjunctive 90 degrees SLT as Adjunctive 
Therapy in a ThreeTherapy in a Three--year Periodyear Period



90 degrees SLT as Adjunctive 90 degrees SLT as Adjunctive 
Therapy in a ThreeTherapy in a Three--year Periodyear Period

SLT was performed twice in 48 eyes, and SLT was performed twice in 48 eyes, and 
triple in 21 eyestriple in 21 eyes
Treatment failure: <20% IOP reductionTreatment failure: <20% IOP reduction
KaplanKaplan--Meier survival analysisMeier survival analysis



EffectEffect of SLT No. 1, 2, 3of SLT No. 1, 2, 3

P = 0.095
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Effect of ExfoliationEffect of Exfoliation

Survival Functions
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EffectEffect of of PigmentationPigmentation
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Survival Functions

DAYS

10008006004002000-200

C
um

 S
ur

vi
va

l

1.2

1.0

.8

.6

.4

.2

0.0

-.2

ALT

       1

       0

P = 0.805

Effect of Previous ALTEffect of Previous ALT



Survival Functions
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Survival Functions
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90 Degrees SLT as Adjunctive 90 Degrees SLT as Adjunctive 
Therapy in a ThreeTherapy in a Three--year Periodyear Period

The 95% confidence interval of the duration The 95% confidence interval of the duration 
was was 228 to 364 days with a mean of 296 228 to 364 days with a mean of 296 
daysdays
SLT No. 2 and 3 had similar duration of IOP SLT No. 2 and 3 had similar duration of IOP 
regulation as the firstregulation as the first--time SLTtime SLT
The first time SLT was more effective in The first time SLT was more effective in 
patients with equal or less than two topical patients with equal or less than two topical 
medicationsmedications
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Is SLT Repeatable?Is SLT Repeatable?

44 eyes of 35 patients44 eyes of 35 patients
360 degree SLT x2360 degree SLT x2
SLT No. 2 within 1 yr after SLT No. 1SLT No. 2 within 1 yr after SLT No. 1
Successful treatment: >/= 20% IOP Successful treatment: >/= 20% IOP 
loweringlowering
No difference between SLT No. 1 and No. 2No difference between SLT No. 1 and No. 2

Hong et al 2009



RetrospectiveRetrospective
ALT and SLT with 180 degrees treatmentALT and SLT with 180 degrees treatment
154 eyes ALT and 41 eyes with SLT154 eyes ALT and 41 eyes with SLT
5 years F/U5 years F/U
3mm and 20% IOP lowering3mm and 20% IOP lowering
SLT as effective as ALTSLT as effective as ALT

Juzych et al 2004

Is SLT as Efficacious as ALT in Is SLT as Efficacious as ALT in 
IOP Reduction?IOP Reduction?



Further Research RequiredFurther Research Required

Comparison among different laser  Comparison among different laser  
technologies and treatment modalitiestechnologies and treatment modalities
Laser Laser vsvs medicationmedication
Laser Laser vsvs operationoperation
Laser in different racial groups, exfoliation Laser in different racial groups, exfoliation 
and pigment glaucomaand pigment glaucoma
Laser in different stages of glaucomaLaser in different stages of glaucoma
Cost effectiveness of SLTCost effectiveness of SLT

De Moura et al 2007
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