B’ NTANENIZTHMIAKH O®OAAMOAOrIIKH
KAINIKH AGHNON
(A1gu®: Kabnynrng lN. Ocodooc1adng)

E®PAPMOrEZ TQON LASER ZTHN O®OAAMOAOrIIA

FEQPTIOX IAITAKHI

MD,MSc,cPhD,FEBO
OpBaAuiatoocg, B’ MNavemoTtnuiakn OpOaAuoAoyikn KAivikr) EKTTA




KAIVIKG n wfroTtrngia
EQAPHOOONKE VIa TTPWTN
@opd 10 1946 atd Tov
[epuavé kabnynt Meyer
Schwickerath, o otToiog
QAVETTITULE MIQ CUOKEUN
QWTOTINEIAC ME AuXVvid
T6E0U agpiou (Xenon Arc)
HME TNV OTToia TTPOKAAECE
QWTOTTNKTIKEC OUAEC OTO
XOPIOAU@PIBANCTPOELION
MIa¢ aocBevoucg Tou yupw
aATTO TIC PWYMEC TOU
AMPIBANCTPOEIOOUC TTOU
TTapeTAPNOE, BETOVTAC TIC
Bdaoeic TNE pwToTTNEiac.

Fig. 3-1. Original Zeiss xenon-arc photocoagulation system with direct ophthalmoscopic

attachment.,



LASER

» AnA®VEl TOV TPOTIO
§paong Tov pnxavnuarTog:
(Light Amplification by
Stimulated Emission of

Radiation) kai eppnvebveral
os

«Evioxvon Tov ¢pwTog VISIBLE AND INVISIBLE LASER RADIATION
HEO® TNG e€avaykaouiévng 0 DIRECT OR SCATTERED RADIATION
EKTTOUTTING aKTIVOBOAIAg)

PULSED Nd:YAG LASER
50 mJ MAX AT 1064 nm
5 mJ MAX AT 532 nm

» To ¢cog TOL quer aival CLASS IV LASER PRODUCT
OULVEXEG, TTOL ONUAivEl OTI
OAd Ta PWTOVIA £XOLV TO LASER LIGHT
i510 yAKOG KLHATOG Kal _ e 1w
' ; ' Stimulated emission Spontaneous emission.
eival oTnyv id1a ¢aon. Monochromatic. Polychromatic.
, , Highly energized Poorly energized.
= Mia akTtiva laser rapayel Parallelism Highly divergence
' ! ! Coherence Not coherent
KLOHATA pWTOG "qpq)‘)‘n)‘q‘ Can be sharply focussed. Can not be sharply

focussed.




Tomol laser mov Xpnoigomoiobvral otnv OPOaluoAoyia
1-Argon Laser

2-Diode Laser

3-YAG Laser

4-Excimer Laser
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TI kKAvoLV TA lasers:

O1 akTiveS TV laser Exouv evépyela. OTav XTOTTAVE TO OTOXO, METASISOLY TNV
EVEQYEIQ TOLC OTO OTOXO, TTAPAYOVTAC TTAPAAANAG BepuoTNTA.

H emidpaon Toug oTov OPOAAUO €ival Evag cLVOLATPOG TNG EVEQYEIAG TOL
laser kal TNC BEPUIKNG EVEQYEIQG.

Katroia ammo 1a laser xonoIuoTTolovvTal, YIA va OXNUATIooLy oT1eC (TTX Yag
laser).

Katroia €xouv duvaun KoTNG (TTx excimer).

Katrola xpNol1hoTTolovvTal YIA VA SNUIOLEYNOOLY £YKALUA OTOV
appIBANCTEOEISN (TTX argon/diode).



Emidpaon 1oV laser cTouvg 0oPpOAAUIKOLGS IOTOVG

» EEapTaTal ATro:
®» TO UNKOC KOPATOC Kal TN SIAEKEIA TOL TTAAIOL TOUL laser

= Ta xapaKTNEIOTIKA ATTOPOOPNONG TOL CLYKEKPIPEVOL IOTOL (TTOV
oLvNBWCS opPICoVTAl ATTO TIC XPWOTIKES TTOL TTEPIEXEI O I0TOC)

®» Tn SIapKela TNG £kBeong oTo laser
= Tnv evEQYEIQ KAl TO PEYEBOG TOL Spot

» ‘OTtav n evepyela Tou laser Eetrepvacl Tov oSO ACPAAEIAC,
Snuiovpyei PAGPN ToL I0TOV.




Laser light can be delivered:

1-along a fiber-optic cable to a slit lamp,
2-an indirect ophthalmoscope,

3-an intraocular endolaser probe.




LASER USED IN OPHTHALMOLOGY

Argon blue-green gas laser

It is a mixture of 70% blue (488 nm) and 30%
green(514 nm) light.

They are most commonly employed for
retinal photocoagulation and for
trabeculoplasty

Photocoagulations aims to treat the outer
retina and spare the inner retina to avoid
damaging the nerve fiber layer.

Argon green (blue screened out)
photocoagulation of the macula does not
cause direct retinal damage. It is well
absorbed by melanin and hemoglobin, but
Xanthophyll (in the inner layer of the
macula) absorbs blue light (but not green)
and thus the use of blue light at the
macula is contraindicated in order to
avoid, direct damage to the retina.




LASER LIGHT ABSORBED BY MELANIN IN RPE
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PHOTORECEPTOR DESTRUCTION
AND DECREASED OXYGEN CONSUMPTION

v

OXYGEN FLUX FROM CHOROID
INTO INNER RETINA

¥




IMPROVED OXYGENATION ©OF INNER RETINA

\

‘ AUTOREGULATORY CONSTRICTION
OF RETINAL ARTERIOLES AND
DECREASED VEGF INCREASED RESISTANCE
PRODUCTION ‘
‘ DECREASED HYDROSTATIC PRESSURE IN
CAPILLARIES AND VENULES
DECREASED
PERMEABILITY

CONSTRICTION OF RETINAL
CAPILLARIES AND VENULES

* DECREASED
DECREASIED EDENA

NEOVASCGULARIZATION FORNMATION




LASER TREATMENT OF
FUNDUS DISORDERS

@ Diabetic Retinopathy

@ Retinal Vascular Diseases

@ Choroidal Neovascularization (CNV)

@ Clinical Significant Macular Edema (CSME)
@ Central Serous Retinopathy (CSR)

® Retinal Break/Detachment

® Tumour
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AIKTYQTH ©QTOINH=IA (GRID)







EMINAOKEZ ©OEPAITEIAZ ME LASER

1. [lapevepyeiec

- VUKTaAwNia

- OKOTWUA

- duoxpwpuaTowia (BepanovToq)
2. AdBoc oroxoc
- eykaupuaTa kepaTtoeidouc, ip1dacg, pakou
- eyKauuaTa wxpikou Bobpiou
- onuadia oTtov evOopaKo
Exkoeonuaouevn anavrnon orn Bepaneia
- dnwAEIa onTIKOU nediou
unapeiBAnoTposIdikn ivwaon
xoploap®IBAnoTpoEIdIKn aTpoPia
aigoppayia
e€IOPWHATIKN AnokKOAANGN auPIBANOTPOEIdOUC
anokKOAANaon xopio€idoucg
- auénon o1dnuaTog TNG WXPAC




Multiple options for laser treatment

ETDRS laserl?

Clinically visible
Modified ETDRS
laser (NETDRS)?

‘white/light
grey’ burns

Argon laser Burns are lighter and Subthreshold PASCAL laser

- S IS el micropulse laser? (Pattern Scan Laser)3

o original ETDRS to

= reduce adverse Sub-threshold ‘pulse’ Semi-automated;

b= events laser therapy without multiple laser burns in

= a visible burn a rapid pre-determined

s Argon laser end point sequence
Diode laser The Pascal®

photocoagulator

Evolution of lasers

1.ETDRS. Arch Ophthalmol. 1985;103:1796-1806; 2. Luttrull JK, et al. Curr Diabetes Rev. 2012;8:274-284; Date of Prep March 2015
3. Lock J H-G, Fong KCS. Clin Exp Optom. 2011;94(1):43-51. L.GB.07.2014.7252g




Pre-laser 4 month post MP laser 12 month post MP laser



Nd-YAG laser

®» The neodynium-yttrium-aluminum-
garnet: laser emits infrared (1064 nm)
radiation, it is Continuous wave (C'W)

®» [ s commonly used to:-

» fhe posterior capsule of the lens
following cataract surgery

» fthe iris (Peripheral Iidotomy) in
narrow angle glaucoma.

» It is emitted from neodynium
molecules which are suspended in @
clear' YAG crystal to achieve higher
concentratfion ions than is possible in a
gas laser medium, wavelength is
Invisible and requires a He-Ne aiming
beam. Before use on a patient's eye,
must ensure that the laser beam and
the aim focused at the same point.




LASER IN LENS

Posterior capsulotomy

Laser phacoemulsification

@ Laser in Lacrimal Surgery:
= Laser DCR.

LASER IN VITREOUS

Laser beam

Phacoablation. / /

Vitreous membranes

Vitreous traction bands




LASER IN GLAUCOMA

Laser Iridotomy.

Laser Trabeculoplasty (LT)

Selective Laser Trabeculoplasty
Trabecular ablation

Gonioplasty (Iridoplasty, Iridoretraction)
Pupilloplasty

Sphincterotomy

Iridolenticular Synechiolysis

Goniophotocoagulation

Hh ® & © 6 & & © © @

Goniotomy



Iridotomy




ARGON LASER TRABECULOPLASTY
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LASER TREATMENT OF TRABECULAR MESHWORK
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FIG. 235-1 W Laser treatment of trabecular meshwork. A, Optimal laser beam placement on the trabecular mesh
work. (With permission from Schwartz AL ¢f al | Glaucoma. 1993;2:329.) B, Trabecular meshwork tissue end point
reaction to different intensities of argon laser treatment. (Reproduced with permission from Schwartz AL er al
Ophthalmology. 1987:88:203.)

Mechanism of

action:Mechanical.
Biological.
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Refractive Eye Surgery

Refractive eye surgery is eye surgery used to improve the refractive
state of the eye and decrease or eliminate dependency on glasses or
contact lenses. This can include various methods of surgical remodelling
of the cornea or cataract surgery. The most common methods today use
excimer lasers to reshape the curvature of the cornea. Successful
refractive eye surgery can reduce or cure common vision disorders such
as myopia, hyperopia and astigmatism, as well as degenerative
disorders like keratoconus.

In Laser surgery surgery, the curvature of the cornea is altered by
removing a specific amount issue with ultraviolet photo-
ablation from the excime




Refractive laser Surgery
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« Types of lasers used-
+ Excimer-Excited dimer of two atoms
-An inert gas(Argon)
-Halide(Fluoride)
which releases ultraviolet energy at193nm for corneal ablation

+ Non-Excimer solid state lasers-
<« 210nm Q switched diode pumped laser
< 213 nm Q switched diode pumped laser(Pulsar)

« Advantage of Non-Excimer solid state lasers-
No toxic excimer gases

Wavelength closer to absorption peak of corneal collagen—Iless
thermal and collateral damage

Better pulse to pulse stability

+ Not absorbed by air, water, tear fluid-so less sensitive to humidity or
room temperature

+ No purging with inert gases required.




Advantages:
» Pain free recovery.
» Quick restoration of evesight.

» Better result for severe

short sight.

Disadvanlages:
» D ry eves.

» Halos. starburst.

» Loss of contrast sensitivity.

Thick corneal flap (100-180 microns).
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Photorefractive Keratectomy

Used to correct mild to moderate

» Myopia.

» Hyperopia.

» Astigmatism.

Advantages:

» Highly accurate for myopia.

» 80% patients have 20/20 vision

Disadvantages:

» Mild discomfort including minor
eve irritation.

» Dry eves,
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Photorefractive Keratectomy (PRK)
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