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Pur pose:

M ethods:

Results:

Conclusions:;

To compare the short term intraocul ar pressure lowering ability of MDLT to that of
argon laser trabeculoplasty (ALT) in patients with primary open angle glaucoma
(POAG).

Twenty-one eyes of twenty-one patients with POAG were randomized to treatment
with MDLT or ALT. All patients had a pre-operative |OP of 21 mm Hg or greater.
Intraocular pressure (I0P) was also measured at 1 hour, 1 week, 1 month, and 3
months post-operatively. Anterior cell and flare reactions, pre-operative angle pigment,
adverse reactions, and visual acuity were also recorded.

Mean preoperative |OP was 24.6 mm Hg in the MDLT group and 24.3 mm Hg in the
ALT group. At 1 week the mean MDLT IOP was 21.5 mm Hg and 22.4 mm Hg for
ALT. At 1 month the mean IOP was 20.6 mm Hg and 20.5 mm Hg respectively. At 3
months the IOP was 20.1 and 19.7 respectively. There was no significant difference
between the groups at any one visit. After three months both groups showed a
statistically significant drop from baseline (p < 0. 05).

The IOP lowering effects of MDLT were statistically significant. The IOP lowering
effects of ALT were also significant in this group of patients. There was no
statistically significant difference in pressure lowering between these groups.

L aser Parameters MDLT ALT

Spot Size Diameter (um) 300 50

Power (Weatts) 2 04-0.7

Irradiance (W/cm?) 2,831 20,380 — 35,670
Duration (ms) 200* 100

Duty Cycle (%) 15 100 (continuous-wave)
Applications(#) 66 over nasal 180° 100 over 360°

*Time/application: 200 msdelivering atrain of 100 micropulses (300 usON +
1700 us OFF = 2msx 100 = 200 ms) for acumulative: ON-time (300 usx
100) = 30 ms; OFF-time (1700 usx 100) =170 ms
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Review & Rational: Giorgio Dorin, IRIDEX Corporation, Mountain View, CA.

Photothermal L aser Trabeculoplasty

L aser trabeculoplasty (LT) wasfirst describedin
1974 by Worthen and Whickham.! Following the
publication of Wiseand Witter’spilot study in
1979,? photothermal LT with either argon lasers
(ALT) or diodelasers(DLT) becameacommonly
performed procedurefor thetreatment of primary
open-angleglaucoma(POAG), exfoliation
syndromeglaucoma, pigmentary glaucomaand
norma-tension glaucoma

Theeffectivenessandtheroleof LT invarious
phasesof the management of open angleglaucoma
(OAG) have been defined by landmark multicenter
National Eyelnstitute (NEI)-sponsoredtrids: the
Glaucomalaser Trid (GLT);*theAdvanced
Glaucomalntervention Study (AGIS);*the
Callaborativelnitid GlaucomaTreatment Study
(CIGTY);>** andthe Early Manifest GlaucomaTria
(EMGT)."8

In 1996, on the basis of the evidencefromthe
Glaucomal aser Tria Follow-up Study (GLTFS),?
the NEI reported that ALT isat |east asefficacious
asmedicationsasfirg-linetherapy innewly
diagnosed POAG; however, LT wasnot generally
adopted asthe primary treatment of choiceand
wasmainly used asan adjunct therapy reserved for
casesof uncontrolled | OPwith maximum tolerated
medications. Only infew selected cases, LT was
used asaninitia treatment (ol der patients, patients
unableto use beta-adrenergic antagonistsor
poorly compliant with medications) or asan
aternativeto mioticsand/or carbonic anhydrase
inhibitorsto reduce patients discomfort and
Sdeeffects.

Theintroduction of new pharmaceutical agents
further shiftedtheuseof LT, which, athough
proved superior than medications-firstina
randomizedtrial inthe UK® and considered by
someacost-effectiveinitia treatment of choicefor
chronic OAG™ gradually becameardatively
underused therapy, probably dueto:
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- new advancesinmedical therapy

- fadinglong-term efficacy (decreasing effectsin
50% of patientsafter 5 years)

- lower effectivenessinyounger patients (LT
worksbest in patientsover 60 yearsof age)
limited ability toretreat

- undesrablesdeeffectsand collateral damage,
mostly caused by thelaser protocols used for
ALT and DLT, suchas
- post-opinflammatory response
- acuteandinfew caseschroniclOP

eevaion
- peripherd anterior synechiae (PAS)
- scarringof theTM

Inessence, LT, asadministered with current ALT
and DLT protocols, isaproven and cost-effective
glaucomatherapy, whose usage however islimited
by the concernsover iatrogenic acute and chronic
photothermal damage.

Selective L aser Trabeculoplasty
Tominimizetheiatrogenic damageof LT, Latina
introduced the concept of selectivelaser
trabeculoplasty (SLT) in1995. SLT usesa532 nm
Q-switched frequency-doubled Nd: YA G laser
emitting short pulsestolimit thedestructiontothe
trabecular meshwork (TM) pigment-laden cells, in
accordancewith theprinciplesof selectivelaser
photothermolysis. Indeed SLT hasdemonstrated
isolated destruction of pigmented TM cellswithout
collateral damageto surrounding non-pigmented
cells. SLT protocol uses pulseenergy of 0.8-1.0
mJddiveredinasingle3nspulseat avery high
peak power (= 0.3 megawatts). Despitethe
relatively large 400 um spot, this peak power
trandatesinavery highirradiance (265 megawatts/
cn?) that produces micro-explosions(the
champagne-like bubblesendpoint), which
unfortunately cause acute anterior chamber (AC)
reactionsand post-op | OP spikesrequiring post-
op steroid therapy. |OPlowering wasfound
equdly effectiveaswithALT inanumber of clinica



studies, andin March 2001, SLT received the
PMA by the FDA.

| nterestingly, the average percentage of |OP
reduction reported by the great mgority of studies
with SLT,ALT, and DLT hasbeen comparable
and congstently withinthe 20-25% range,
regardlessof theLT technique/protocol used.

Theefficacy and the successrateof LT appear to
be more dependent on patients' factors(race, age,
pigmentation, pre-op |OP, stage of glaucomaand
fellow eyeresponseto laser) thanontheLT
technique/protocol. Thus, theleast possible
damaging LT technique/protocol could havethe
best chanceto gaining the acceptance by the
ophtha mic community andto enhance LT’ srole
andtimeof intervention inthe sequence of
glaucomamanagement.

Glaucomaisa24 hours/day degenerative disease
inwhich each singlemm Hg counts: asuccessful,
long-lasting or repeatable LT could congtitutea
cost-effective therapy with the added benefit of
blunting diurna |OPvariations.?

MicropulseDiode L aser Trabeculoplasty
(MDLT)

MDLT isalarge-spot, low-irradiance minimum
intensity photocoagulation™ (MIP) protocol for the
reduction of IOPwith anon-destructivelaser/tissue
interactionto minimizecollaterd cell damage.
MDLT utilizestrainsof short 810 nm laser pulses
(100-300 psec) to control and spatially confinethe
laser-induced thermal eevationin order to produce
sublethd, photothermal cellular effectsonly around
the TM pigmented cells.

MDLT istypically performed delivering 66
confluent 300 um diameter invisblelaser
applicationscovering thewholeheight of the TM
over 180°. Dueto the combination of @) low
absorption of the 810 nm laser wavel ength by the
TM, b) therelatively large 300 um spot at low
irradiance (2 W over 300 um spot = 2,830 W/
cm?), MDLT interactswith most pigmented cellsin

the superficial and deep layersof the TM without
producing visbleeffects, tissue blanching, or
bubbleformation. Thetreatment isinvisibleto the
surgeon and uneventful for the patient with no
thermal painand no laser flashes (810 nmis
invisble). Theeyeremainsquiet with negligibleor
no flare, novisible post-op inflammation, no 1OP
spikesand no need for post-op steroidstherapy.

Inarandomized pilot study conducted at the
University of Missouri Kansas City,®* MDLT and
ALT showed an equa |0OPIlowering effect at 3
months. |OP reduction from baselinewas
gatisticaly sgnificant for both sudy’ sarmswith no
difference between arms. At 1-hour from
treatment, cell andflarereaction at “trace-1+" level
wasfoundin 10/11 (91%) of theALT eyesandin
2/10 (20%) of theMDLT eyes.

These early results seem to support the hypotheses
that all formsof LT may shareasamecd lular
mechanism of action. Unlikeother modalities,
MDLT interacts but does not destroy pigmented
endothelia cellsinthe TM, and reachesthe
unknown thresholdsof cytokinesactivation and
MM P-3 upregulation without visible phototherma
damageandinflammatory reactions.

Therationaefor MDLT can besummarized as

folows

- DLT works. It hasshown an 1OPlowering
effect equivdent toALT,*withless
inflammatory reaction, lessdisruption of the
blood-aqueousbarrier, no postoperative pain,
and no PAS.%

- MDLT isalower dose DLT that useslow-
irradiance micropulsing to alow better control
and confinement of the photothermal effects'®
7to minimizethedamagetothe TM.

- LessTM damagewith no scarringwould
theoretically minimizetherisk for late|OPrise
and offer the potentia for retreatmentsand/or
staged periodica enhancements.

- MDLT ispanlessand hasno reported
complications(eyesarequiet with negligible
inflammation, no |OPspikes, no PAS).
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- MDLT iseasy to perform: thelarge 300 um ophthalmiclaser that isreadily availabletothe

spotislesscritical toaim and focusthanthe glaucomaspecialist performing DLT or transclera
smaller spotsused withALT and DLT. cyclophotocoagul ation with the G-Probe™ and
- MDLT, unlike SLT, doesnot requirea that can befound in many ophtha mic departments
dedicated expensive new laser. whereisroutinely usedfor transpupillary,
transsclera and intraocular treatments of
MDLT isperformed withtheIRISMedical SLx several ocular disordersintheofficeorinthe
OcuL ight 810 nm photocoagul ator, amultipurpose operating room.
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