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Wise and Witter, 1979 : Argon Laser TrabeculoplastyWise and Witter, 1979 : Argon Laser Trabeculoplasty

J.B. Wise and S.L. Witter, Argon laser therapy for openJ.B. Wise and S.L. Witter, Argon laser therapy for open--angle glaucoma, a pilot study, Arch angle glaucoma, a pilot study, Arch OphthalmolOphthalmol 9797 (1979), pp. 319(1979), pp. 319––322.322.
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Others (Others (CAIsCAIs, , �� 22))

ALT: Alternative To ALT: Alternative To 
GlaucomaGlaucoma FilteringFiltering SurgerySurgery



�� Patients Patients initiallyinitially treatedtreated withwith ALT ALT vs medicalvs medical
therapytherapy hadhad::
•• LowerLower IOPIOP’’s (1.1 mm Hg; p<0.001)s (1.1 mm Hg; p<0.001)

•• 0.6 dB 0.6 dB greatergreater visual visual fieldfield preservationpreservation (p<0.001)(p<0.001)

•• LessLess deteriorationdeterioration of of thethe opticoptic nerve nerve headhead statusstatus
(p<0.05)(p<0.05)

ALT: ALT: IsIs ItIt Effective ?Effective ?

TheThe GlaucomaGlaucoma Laser Trial Laser Trial ResearchResearch Group: Group: TheThe GlaucomaGlaucoma Laser Trial (GLT) Laser Trial (GLT) andand glaucomaglaucoma laser laser 
trial trial followfollow--up up studystudy, , sevenseven--yearyear resultsresults. . AmAm J J OphthalmolOphthalmol 120120 (1995), pp. 718(1995), pp. 718--31.31.

TheThe GlaucomaGlaucoma Laser Trial (GLT) Laser Trial (GLT) establishedestablished efficacyefficacy of ALT of ALT 
in in loweringlowering IOP in IOP in newlynewly diagnoseddiagnosed glaucomaglaucoma patientspatients



�� 789 eyes from 591 patients789 eyes from 591 patients

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

•• consistently elevated IOPconsistently elevated IOP

•• vvisualisual field defect score 1field defect score 1--1616

•• ±± ooptic disc deteriorationptic disc deterioration

�� Treatment goal: IOP <18 mm HgTreatment goal: IOP <18 mm Hg

* ALT = argon laser * ALT = argon laser trabeculoplastytrabeculoplasty ..

Trabeculectomy     Trabeculectomy     ALT*  ALT*  
trabeculectomytrabeculectomy , plus medication, plus medication

ALT*          ALT*          trabeculectomytrabeculectomy
trabeculectomytrabeculectomy ,, plus medicationplus medication

RR

66--8 years8 years ’’ followfollow --up up 

The AGIS Investigators. The Advanced Glaucoma Intervention StudyThe AGIS Investigators. The Advanced Glaucoma Intervention Study (AGIS): 7. The relationship between control (AGIS): 7. The relationship between control 
of of intraocularintraocular pressure and visual field deterioration. Am J pressure and visual field deterioration. Am J OphthalmolOphthalmol. . 130130 (2000), pp. 429(2000), pp. 429--440.440.

ALT: ALT: IsIs ItIt Effective ?Effective ?

The Advanced Glaucoma Intervention Study (AGIS)The Advanced Glaucoma Intervention Study (AGIS)



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

The AGIS Investigators. The Advanced Glaucoma Intervention StudyThe AGIS Investigators. The Advanced Glaucoma Intervention Study (AGIS): 7. The relationship between control (AGIS): 7. The relationship between control 
of of intraocularintraocular pressure and visual field deterioration. Am J pressure and visual field deterioration. Am J OphthalmolOphthalmol. . 130130 (2000), pp. 429(2000), pp. 429--440.440.

ALT: ALT: IsIs ItIt Effective ?Effective ?



�� TighteningTightening of of thethe trabeculartrabecular spacesspaces aroundaround thethe burnsburns
withwith wideningwidening of of thethe spacesspaces betweenbetween themthem..

�� A A collagencollagen membrane membrane formedformed on on thethe TM TM betweenbetween thethe
appliedapplied argon laser spots.argon laser spots.

ALT: How ALT: How DoesDoes ItIt WorkWork ??

MechanicalMechanical TheoryTheory

E. van der E. van der ZypenZypen andand F. F. FankhauserFankhauser, , UltrastructuralUltrastructural changes of changes of thethe trabeculartrabecular meshworkmeshwork of of thethe monkeymonkey ((MacacaMacaca speciosaspeciosa) ) 
followingfollowing irradiation irradiation withwith argon laser light, argon laser light, GraefesGraefes ArchArch Clin Clin ExpExp OphthalmolOphthalmol 221221 (1984), pp. 249(1984), pp. 249––261. 261. 



�� InducesInduces migration of macrophagesmigration of macrophages to to thethe TM, TM, whichwhich
phagocytose phagocytose clearsclears thethe trabeculartrabecular spacesspaces ((trabeculitistrabeculitis --
MMPs).MMPs).

�� StimulatesStimulates a a remodelingremodeling of of thethe juxtacanalicularjuxtacanalicular ECM, ECM, 
withwith formation of formation of healthyhealthy trabeculartrabecular tissuetissue whichwhich maymay
enhanceenhance outflowoutflow..

ALT: How ALT: How DoesDoes ItIt WorkWork ??

Cellular Cellular TheoryTheory

S.S. S.S. BylsmaBylsma, et al., , et al., TrabecularTrabecular cell division after argon laser cell division after argon laser trabeculoplastytrabeculoplasty, Arch , Arch OphthalmolOphthalmol 106106 (1988), pp. 544(1988), pp. 544––547.547.
D.K. D.K. DuekerDueker, et al., Stimulation of , et al., Stimulation of cellcell division by argon division by argon andand NdNd:YAG laser :YAG laser trabeculoplastytrabeculoplasty in in cynomolguscynomolgus monkeysmonkeys, , InvestInvest

OphthalmolOphthalmol Vis Vis SciSci 3131 (1990), pp. 115(1990), pp. 115––124.124.



�� PostPost--treatmenttreatment increaseincrease in IOPin IOP

�� PeripheralPeripheral anterioranterior synechiaesynechiae

�� FailureFailure of reof re--treatmenttreatment

�� IncreasesIncreases thethe rate of rate of blebbleb
encapsulation followingencapsulation following GFS (?)GFS (?)

HoweverHowever ,,……

C.U. Richter, B.J. C.U. Richter, B.J. ShingletonShingleton and A.R. Bellows et al., The development of encapsulated filterand A.R. Bellows et al., The development of encapsulated filtering blebs, Ophthalmology ing blebs, Ophthalmology 9595 (1988), pp. 1163(1988), pp. 1163––1168. 1168. 



SelectiveSelective Laser Laser TrabeculoplastyTrabeculoplasty

�� QQ--switchedswitched frequencyfrequency doubleddoubled
(532 nm) (532 nm) NdNd:YAG laser:YAG laser

�� SelectiveSelective targetingtargeting of of 
pigmentedpigmented TM TM cellscells withoutwithout
causingcausing structural damage to structural damage to 
thethe TMTM

A New A New TreatmentTreatment of Openof Open--Angle Angle GlaucomaGlaucoma

R.R. Anderson and J.A. Parrish, Selective R.R. Anderson and J.A. Parrish, Selective photothermolysisphotothermolysis: precise microsurgery by selective : precise microsurgery by selective 
absorption of pulsed radiation, Science absorption of pulsed radiation, Science 220220 (1983), pp. 524(1983), pp. 524––527. 527. 



SLT: SLT: SelectiveSelective Damage to Damage to 
PigmentedPigmented StructuresStructures

R.R. Anderson and J.A. Parrish, Selective R.R. Anderson and J.A. Parrish, Selective photothermolysisphotothermolysis: precise microsurgery by selective : precise microsurgery by selective 
absorption of pulsed radiation, Science absorption of pulsed radiation, Science 220220 (1983), pp. 524(1983), pp. 524––527. 527. 



SLT: SLT: SelectiveSelective Damage to Damage to 
PigmentedPigmented StructuresStructures
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PhasePhase--contrastcontrast micrographmicrograph of TM of TM cellscells followingfollowing SLT irradiationSLT irradiation
OnlyOnly thethe pigmentedpigmented TM TM cellscells exhibitedexhibited nuclearnuclear stainingstaining (orange fluorescence) (orange fluorescence) andand absence of absence of 

cytoplasmiccytoplasmic stainingstaining (green fluorescence), (green fluorescence), indicatingindicating cellcell deathdeath..
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M.A. M.A. LatinaLatina and C. Park, Selective targeting of and C. Park, Selective targeting of trabeculartrabecular meshwork cells: in vitro studies of pulsed and CW laser meshwork cells: in vitro studies of pulsed and CW laser 
interactions, Exp Eye interactions, Exp Eye ResRes 6060 (1995), pp. 359(1995), pp. 359––371. 371. 



T.R. Kramer and R.J. T.R. Kramer and R.J. NoeckerNoecker, Comparison of the morphologic changes after selective laser , Comparison of the morphologic changes after selective laser trabeculoplastytrabeculoplasty and argon laser and argon laser 
trabeculoplastytrabeculoplasty in human eye bank eyes, Ophthalmology in human eye bank eyes, Ophthalmology 108108 (2001), pp. 773(2001), pp. 773––779. 779. 

ALT: ALT: MorphologicalMorphological StudiesStudies

Argon Argon Laser Laser TrabeculoplastyTrabeculoplasty
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T.R. Kramer and R.J. T.R. Kramer and R.J. NoeckerNoecker, Comparison of the morphologic changes after selective laser , Comparison of the morphologic changes after selective laser trabeculoplastytrabeculoplasty and argon laser and argon laser 
trabeculoplastytrabeculoplasty in human eye bank eyes, Ophthalmology in human eye bank eyes, Ophthalmology 108108 (2001), pp. 773(2001), pp. 773––779. 779. 

SLT: SLT: MorphologicalMorphological StudiesStudies

SelectiveSelective Laser Laser TrabeculoplastyTrabeculoplasty



SLT: SLT: BiologicalBiological StudiesStudies

�� Laser Laser activatedactivated TM TM 
cellscells are able to are able to 
increaseincrease permeabilitypermeability
of of innerinner wallwall of SCof SC

�� Media Media conditionedconditioned by by 
SLT SLT increasesincreases SC SC 
permeabilitypermeability whenwhen
addedadded to to naivenaive controlcontrol
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SLT: SLT: BiologicalBiological StudiesStudies

�� Laser Laser activatedactivated TM TM 
cellscells are able to are able to 
increaseincrease permeabilitypermeability
of of innerinner wallwall of SCof SC

�� Media Media conditionedconditioned by by 
SLT SLT increasesincreases SC SC 
permeabilitypermeability whenwhen
addedadded to to naivenaive controlcontrol
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SLT: SLT: BiologicalBiological StudiesStudies

..
D.K. D.K. DuekerDueker, et al., Stimulation of , et al., Stimulation of cellcell division by argon division by argon andand NdNd:YAG laser :YAG laser trabeculoplastytrabeculoplasty in in cynomolguscynomolgus monkeysmonkeys, , InvestInvest

OphthalmolOphthalmol Vis Vis SciSci 3131 (1990), pp. 115(1990), pp. 115––124.124.

�� SLT SLT maymay induceinduce thethe release of release of 
chemotacticchemotactic or or vasoactivevasoactive factorsfactors::
•• InterleukinsInterleukins 1A, 1B1A, 1B

•• TumorTumor necrosisnecrosis factorfactor--alpha. alpha. 

�� Release of Release of metalloproteinasesmetalloproteinases

�� RecruitmentRecruitment of macrophagesof macrophages

�� RemodelingRemodeling of of thethe ECM of ECM of thethe TMTM



SLT: SLT: BiologicalBiological StudiesStudies
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WhatWhat DoesDoes TheThe DifferenceDifference MakeMake ??

SLTSLTSLTSLTSLTSLTSLTSLT ALTALTALTALTALTALTALTALT RatioRatioRatioRatioRatioRatioRatioRatio

No. of spotsNo. of spots 5050505050505050 5050505050505050 1:11:11:11:11:11:11:11:1

EnergyEnergy
Spot sizeSpot size

0.30.3 -- 1.4 1.4 mJmJ

400 400 400 400 400 400 400 400 �� mmmmmmmm

400400 --600 600 mWmW

50 50 50 50 50 50 50 50 �� mmmmmmmm
1:1001:1001:1001:1001:1001:1001:1001:100

Fluence Fluence 
(mJ/mm(mJ/mm 22 )) 600600600600600600600600 40,00040,00040,00040,00040,00040,00040,00040,000 1:6,0001:6,0001:6,0001:6,0001:6,0001:6,0001:6,0001:6,000

Exposure timeExposure time 3 3 3 3 3 3 3 3 nsecnsecnsecnsecnsecnsecnsecnsec
100,000,000 100,000,000 

nsecnsec

10 10 10 10 10 10 10 10 msecmsecmsecmsecmsecmsecmsecmsec



WhatWhat DoesDoes TheThe DifferenceDifference MakeMake ??



SLTSLTSLTSLTSLTSLTSLTSLT ALTALTALTALTALTALTALTALT RatioRatioRatioRatioRatioRatioRatioRatio

No. of spotsNo. of spots 5050505050505050 5050505050505050 1:11:11:11:11:11:11:11:1

EnergyEnergy
Spot sizeSpot size

0.30.3 -- 1.4 1.4 mJmJ

400 400 400 400 400 400 400 400 �� mmmmmmmm

400400 --600 600 mWmW

50 50 50 50 50 50 50 50 �� mmmmmmmm
1:1001:1001:1001:1001:1001:1001:1001:100

Fluence Fluence 
(mJ/mm(mJ/mm 22 )) 600600600600600600600600 40,00040,00040,00040,00040,00040,00040,00040,000 1:6,0001:6,0001:6,0001:6,0001:6,0001:6,0001:6,0001:6,000

Exposure timeExposure time 3 3 3 3 3 3 3 3 nsecnsecnsecnsecnsecnsecnsecnsec
100,000,000 100,000,000 

nsecnsec

10 10 10 10 10 10 10 10 msecmsecmsecmsecmsecmsecmsecmsec

WhatWhat DoesDoes TheThe DifferenceDifference MakeMake ??



SLTSLTSLTSLTSLTSLTSLTSLT ALTALTALTALTALTALTALTALT RatioRatioRatioRatioRatioRatioRatioRatio

No. of spotsNo. of spots 5050505050505050 5050505050505050 1:11:11:11:11:11:11:11:1

EnergyEnergy
Spot sizeSpot size

0.30.3 -- 1.4 1.4 mJmJ

400 400 400 400 400 400 400 400 �� mmmmmmmm

400400 --600 600 mWmW

50 50 50 50 50 50 50 50 �� mmmmmmmm
1:1001:1001:1001:1001:1001:1001:1001:100

Fluence Fluence 
(mJ/mm(mJ/mm 22 )) 600600600600600600600600 40,00040,00040,00040,00040,00040,00040,00040,000 1:6,0001:6,0001:6,0001:6,0001:6,0001:6,0001:6,0001:6,000

Exposure timeExposure time 3 3 3 3 3 3 3 3 nsecnsecnsecnsecnsecnsecnsecnsec
100,000,000 100,000,000 

nsecnsec

10 10 10 10 10 10 10 10 msecmsecmsecmsecmsecmsecmsecmsec

WhatWhat DoesDoes TheThe DifferenceDifference MakeMake ??



�� ALTALT: Pulse : Pulse durationduration of of 100 100 millisecondsmilliseconds

�� SLTSLT: Pulse : Pulse durationduration of of 3 3 nanosecondsnanoseconds
•• MuchMuch lessless thanthan thethe thermal relaxation time in thermal relaxation time in thethe targettarget cellscells ((melaninmelanin))

•• ThusThus, , no no heatheat isis liberatedliberated

WhatWhat DoesDoes TheThe DifferenceDifference MakeMake ??



YouYou Do Not Do Not NeedNeed To To OverOver--kill kill 
TheThe TrabeculumTrabeculum Meshwork Meshwork 
to to ObtainObtain An An EffectEffect……



SLT: How to Do SLT: How to Do ItIt……

����������	��


Non variableNon variable parameters: 400 parameters: 400 µµm, 3 nsm, 3 ns
VariableVariable energy level: 0.6 energy level: 0.6 àà 1.2 1.2 mJmJ



SLT: How to Do SLT: How to Do ItIt……



SLT: How to Do SLT: How to Do ItIt……

‘‘Standard Standard protocolprotocol’’: 50 spots X 180: 50 spots X 180°°



SLT: How to Do SLT: How to Do ItIt……

EnergyEnergy appliedapplied isis 0.1 0.1 mJmJ belowbelow ‘‘cavitation cavitation bubblebubble thresholdthreshold’’



SLT: How to Do SLT: How to Do ItIt……

VIDEO SLT



SLT: A New Technique SLT: A New Technique 
for for GlaucomaGlaucoma Treatment Treatment 

�� SameSame wavelengthwavelength as ALT (532 nm)as ALT (532 nm)

�� LowerLower energyenergy (1%)(1%)

�� ShortShort--time time exposureexposure of of thethe TMTM

�� MuchMuch ‘‘gentlergentler’’ thanthan otherother lasers:lasers:
•• AvoidAvoid unneededunneeded damage to damage to thethe TM TM 
•• PotentiallyPotentially repeatablerepeatable ++++++



SLT: A New Technique SLT: A New Technique 
for for GlaucomaGlaucoma Treatment Treatment 

�� EasyEasy--toto--rememberremember treatmenttreatment parametersparameters

�� EasyEasy--toto--rememberremember prepre--operativeoperative preparationpreparation

�� EasyEasy--toto--use machineuse machine……



SLT: SLT: JustJust Do Do ItIt !!!!


