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: icronynr lor LASER. Light ,\nrplifi carion bv Stimulation Elnission ofilarliation r.as first coincdbv
::clen Coulcl. Tn l9l6.Albe Einsteln laid the fouldation 1br invcntion oflaser-. l'hcfir:r rr lrkius losel r;r
rrlhalmology was rnadc by Thcodor e Maiman in I 960. He utilizcd pulsed I ub) l.r sc r co L p]erl l Lrh
.nocular dircct ophtlialmoscopic delivery svstcm.

lropcrties :

\lonochromatici having one coloulwa!elenglh.

loherencei spatial & lemporal. The lighr from a laser is said io be cohercnt. $hich mcaos that thc
.rr eleigths oflascr light a1e i phase in space & tirrc.

ollimation- Ordinary light can be a mixture ofrraov \!a\elenqths. Directional: laser light is cmirted as a
1r(r\\,bcam as comp;r'eci to ordinarv liglrrfrornh,:hihLrlh ir elirtt.Ll in nran) dreuions arl',ar, lilm source.

lue ro all these plopcl1ics laser lighr can deposit a lot ofenerg) $ ithin a smallarca.
jow LASERu.orks'l :AlllasersinLrsercquircl basicelemcntsl

r Ao active mediLlnl that crnits cohetent ladiation

-, \ .ne.rn. ul-ercrrr ir'fur l,1o\nr.l. nfi.1!
:) The oppoftunity fbt oscillation & arlflification thrLrugh oftrcal

feedhlr:k

Prxlciplei Raaliation cnritlad b\ spontilne!u: i:r'ir\ir1i:r BL,l:: ,
r'adiation cmittcd b), stimulated emiijtLrn lElnitarn ir :u rr:r:r .,

aohelent.

Ellects ofl-asers : Lascr tissuc interactions :

Photothermal

0
Photocoagulation /
Photovaporization

E.g Argon,Krypton,Dlode,
Nd:YAG crystais

Nlode ofoDerrtion : which depends on :

Laser matcrial used & nrodc ofcrcitalion ofmatcrial.

Ilpcs ofl,{odes :

' Continuouswaveopemtion

Conventionalpulscdopemtion: Qs\\.itchcd &Modelockcd

Continuouswavc operation :

Output is relatively constantwith rcspect to time.

Photochemical
nu

Photoradiation/
photoablation

E.g Exc me(193nm)

Mechanical

U

Photod sruption

E.g.Femtosecond(1 053nnr r
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lnergr'& less po*,ct-.

.r r |rhtir'c1r' lorrg pcr-iocl (lraction olscc. to a sec

:,.nriirnrl pulsed \rivc ope!'atioll :

- .,.::r5 i' a technique b1 *hich lascl clti bc made to prodrtccrl l)ulses of light oferllemeh sltort

'',,rllcroloicoseconcls l0 " or' lenttoscconds 10 '"

r t'F'l IC rTIO\s :

-.:. r: (illucoma

::-:iosL1.-glaucosltisusnrllrdr.rctopLrpillar,r.blockbct\lccnthelensrncliris.ThisptclclltsaqllcoLls
:: ,.lLo"rng iis norural cour:e lhrLrugh Lhe pufil k)Lheangla& Schlelnnli crrul &otLlof thcc-vc
-...1r-r bloclircsglrs i1Lhe pclipherll ir.i:berngpushcdigal11sllheconrea.lhetcbrl.lo.liingollLhea1Ig1e.

-:.,lrr r: directcd torrar'ds c|crting m intelual trlpass \\ith iln opilins in the iris rctlvccn anle or &
. ..l.,rr charr.rbers. Bclot e las.-rs. this rr as echier ecl by a su|gicxl iridccrorlr\'. bLrl llo\\' lhc lascr has all bttt

- :..,rcd rhis pr ocedurc. Arl ilidotonr\ is crceted hl thc absorptiou Lri iracliated lighL bv lhc m!-lanin in the

. r'ultinsi1lathelmalefl'cct\\tthclrslrrpLiorl& holelbnllation

-,_. r|l Dirbcrcs

. r::ri [clinopir]ry is bro:ld].\ di\i.led into uonproliltrati\e & prolitireti\e l)'pcs. ln tltc nonprolilertrlire
'- Jr,rjjst (\enous dilation. anculrsrns. hcnor'rhagc. crlcmr. erLLdatcs) 'fhese fl\a siigcs can thcn bc

. -.r rrJ on ETDRS. Prclil'ertli\ c relmoFith\ il1clo,ies thc p|odLLclion or ploliteraLion oi n.\1 tissu..

. _..'r'ir\c or ncovas.ulat ir nrture b rhe chorio_rctinel eled secondart lo retinal h)Toxie. These include

.,..!Lirrirrtiooatthedisc& oI r'er. a.glialproLifcration&\ilreorctinel traclion. Thc Lrlsic relionale of
.- -lrLrrocoirgLrlatiori is to dcstr't)\ reLrlasculir compleries. to oblitclatc arert ofrricro inlarction or

.: . cl,.rsule. lo destrlJ leakingressels in the lnacular & palamacular rcgion & lo Fl-odtlcc a chorio-

:.ih.sion tllat \\i11 rcsisl tha later.r.aragcs ol l[creasing !itrcorelinal trrction. The pto]ifar-utior oi
.: .Lur lissucs is probabl) the rcsult ol localized hlpo.tia trr thc iegio ofthc retinal \essels llea1 thc

. :1itilc Dcnrblane. It \\ould sacm llilrt rl]asc blood vessels are plolif'erarina in resfollse 10 so1ll.

-. .-.1 iubsltnca. Intrt!r-l1ous lluorcsccin mgiographl consists ol injecLrng sodiuln fluorcscein irrl.

-.... rr1 \ein & rccotding the tesults phologlrphicall)' xt intenals of 0.6 lo 0.8 seconds. q'

: :' nf the retinal circrLlalion canbc sccn & lleatcdaccor-dingh

_;,iL,corsirlatjouaol,^elrsrostLccessilllvobliletiteorcnusethelegrcssionofneo\a\'rrlllr'j/'jlr(
' .i rrlchrnislDs: the reduction ,:)t destructiol ol areas ofhlpoxic retina that arc producinc 1] -

::._:.lorlhatcallscslleo\ascularizallio1lfiolnheilthielareasolrhcretinal[dhelenceoflctini]:
: . , ;holoicl). ailorl ing rtlo1a ox)-gen tom cholLrid to retinal destlrction of intlrcted drea.

: i'rLrr.- blood 1o thc herlllicr rctinai deslruction ol lcaking lesscls & abnornlal vascL:
l,. :.rrrelizes bloo.l tlow to th. rnilclrlar llrea.The panrctintl phoio.oagulatiotl(PRP

-: r., :i\ irases in apprcximatel-v t\1o to -\even daYs. Coagulation of 100 lo 200 micl ou.
rnrl -.- .t, --,.,,.,,roc,ralla< i^ nr...,.-,1. -,ir1...' :: :rrrrsrries liorn 100 to.l0ll nl\r cq cxposures o10.05 to 0.2 seconds \\lth I

r'c '. 'r,lter'.| .,,i ra. I

l
: l' t r.. l l : )jriL,):'lii::ii [::;i:.,i "'.,':'J,:Jj::; ",til:i ilil]r;.';il l ll, 

I
-., .r. inr'1he insertion ola postetiorchantber inlraocular lens 1
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ahaml-.crlcns.flrisrgrinisl1orclcaIcut.blrtitmaYhenloaephysiologicrlinLh.p,.:-
nrav be less lolg-tcrm co.ncal complicrtion-r.C)neolLheproblerrsritlilheertrr..:r... --
the capsLrie sonletirnes becolnas ofaquc. Bcfi)l e rhe \l\Ci IascI thiq hrd to bc LlcaLl n r:i: .
ian he ctrne \\ irh rhc ir)nizing el'lect oithc \',\G.

Retinalfcars

Thcslurptonrsthatura)ioccul\\ifirctineltcrrsarcvariilblcLt incluclelloetels.sucldcusllLr\\,r '--
& opacitics. lrghtning f1ashes. & bluring olvision. t hc p|oblcnr \\ ith retinal tcars is akir r.. .. :-
r inl l iining ofa s$ inr rn irrg pool. \\:arer $ ill e\'c-ntuall] sccp un.ler tlie lining & lili drc lining o 1l ,: -

.lialgnlrsed erll) beii)1e the rctina has lifie.l. delachrrenl can be pre\enled bt scalrmg clor,.i ,
iL[rounLliug the tear. Tlils rnal bc accomplished hv usinr a lascr LlsuallV the a|ron ]ascr. Lldalr.l,:::-
occurrcd. thcn thc retirr hrs Lo be drained & a [Tucklc placcd arould the salarr. N'1ost lloalers arc ]Lra:r..

r'jtrcous dcecncrrtion- hut a sudden onsel probabl) shoLLld be usJesled lirrlellnrlplolrlerrs.

\'lecular Discasc

Scrous rctinal prgrncni cpithclial dcirchrncnts rrc round or olal dorncd clcrations ol Lhe r-ctinrl fr- _ 
-

epitheliun.Itluorescern d1e $ i11rcl,li1r'collcct iharc. These selous Lletachnlerlts ciLu occurrvith ot ! t:

iubreLinel neo\ ascuhrization 'CNV\1 . fhe tleal1rent ol 1he se] ous dcrachmcrtq \1 ithoLrtreo\ l1scLl]li|7..
is colitrolcrsial. Onc prospcctirc stl1al) foLmd thlt afgon llscr treaolrcr]t \\'rs ol no bancfit & fr:
hrmrlirl. Ciinical slEls ol'x sLlblelinal neo\ lscLrllL rnetlbr rnc alc l glcr ish or green pigntcntatiol il., r.
(helelina.subretinelorrctinelhemo]lta{e.hr|dcrudates&subretrnirl lluid.ThcnicmbraneisthcnLr ::: -
bv lLror-escein & its clistancc trlnr t|c ixar rs nrcasurad fheleisairvcal lvasctrlaL zonc nieasLLrirr
rnicronsindiarrctcr\lltichaan otbcncnlcd1\ilhhserasitmavolrlitcratecelitl.l.rr[it\.Ihel.i(]1..:
rc'ra"rr'.".'LI t..r.t r'.,r,,,r'..r , ' t(.. .(,.1r1,. l.\.,t. )ecl t'et .l I c.lutLl ,. ...

laserphorocoagrLlaLiou.Themoslcorr]lo]lscenarioisthatthepatjentcoulestoscatheo|hthalmolo,:r.:,
losirrg central acuit) in onc eye & thelc is rio traatlrenl clue to qcar-r'iltg lollouing ltcntor.rhatc. .,.
delachment\\.ithncovasculariTetionLlratrophicdagenelxtion.ltisinlportanttoad\iscthcpatienttol|,:
the tallo\ c]c darlv (bv -\ms1cr gdd tcstingj \ith Vie\l,that if subletinal ncolasculrr.iTatio r
dcr clop. it lla1, be rmenrble to llrser therilp\' .

Llrtarlcl surger\

(-ataractsur'ltcl1hasbeenperli)medlbroverh\omillcnnia.bulildr.anccsintccl1nologvhalet|ansi.-
thcfilndamcntalplocedureonl)olerthepast.+0\.car-s.TheuseofultrasoundlibrariL,nrorcnr()\.!..
through a slnall incision \\ s pioneercd bv Charlcs Kelman irl thc l 960 & the techniqu. has bccn .jr :
rc Lrccome the slrndard froceLlLrre lin-rnost cataracl e\llactiLlns in Ller eloped count es. Tha \-
phacoe1nulsifcaljon prrccdu|c has also become the lnain ft'ame \\ ork Lrpon $'hich inro\'arion. :. :

-rurgcry are built. Such inno\'atrons arc driven b1 the nccd 1b1 less trauma duling su-ser) & i:,.:,
reco\er\.afier surgc11'. Surgaolls hr\e sLr'i\ed rc r'cducc incision sizc. heal. innaocular 1u|bLrlr-. .. :-
lerelinoldcrtoacbie\'e eseobjectr\L-s.l lt|asonic phacoentulsificl1tion l)robc tips lendto crc.,:-
highlo.clsofLcatlithintheeye.r'csultinginthepossibiliryofinjurr.torhccoLneasuchlsi..,:.,
cnclothclial darnage. Technological nd\.ances o!cr rhc pasl .lccadc he\e reduccd Lhe ci_
libclatcdb\ leprobe.chictllthroughusinguln-asoundenergl nroleetllcienrl].perhrp,itlr.. .:

liont in a trerrmetic phacoemulsillcation sulgcrl is the applicatioi ofthc 1trr.iu1n-a]Lt1Iirr..-
laser tc$ ards enru1sll,r'ing the cata|act. Thc 1i1st hserproccdue lbr-catarac! surger -\ \r . .

Krasnor. *ho used a icch quc ca11ed '1aser phacopuocture" to make microfcribrr I i. : .
capsuie- Thcsc poras then alloNed lhe release oflens materinl into lhe antc11or cltan: -J
theor'.-tically resorbed o\ er 1itne. KIasno\ s Q s\vitched ruby laser techniquc had ljnl::-
the microporos \\.oLrld onl,\. allow thc rclease of rer'1 sot't calaracts. FLtnl)cnnL,:-
Lrrintnircdondilatordrops forcxtcndcdperiods to prevcntthe puncturc sitcs li(,n .

( r)



: rjiu.i nrelior u\eitis dlat ine\,itablJ occuned fiom the r-clcascd catrrnct i1l tha anlelior charnber
rioiironal experirnents \\'rth la-\e1 cetarrcl sLllger\ occulled \\ ith crcillrcr Lascls. most 11otlb11 thc 308 nnt
l_.!.-r Ihc rcnon chloriclc 308nm laser \\'as intlod[ced in thc latc 19S0s. but $as lbardoneLl tbr cnttri]ct
rurrery duc to conccl_Lrs o\ ar rctiral roxrcit]. Thc ncodvmiulD:vt[]uIr-aluminLrm garnet (Nal:YAG) la-rer
\\a-. used successfill), 10 perlb Dposte ol capsulotom! i11 1980. The \',\Ci laser raincd $ idc acceptrlcc
arnLlng surgcons as arl cxccllcnt nlethod oftrexling poslerior capsular opacification aftcr cataracl srLLgen.

The populatit,v ofthc \c|\ACi lascI in postc|ior-capsulotonrics Iriotivutcal rcscarchcrs to cxplore ho\\,th.
\'r\G laser could be used to tlcat cataracts. A techniqLlc callcd lascl phototiagnrcntatiLrn. r'hich Llses tha
\d:\-:\G hser 1() sotien rhe rucleus before phacocrnulsiication. \\'as erplo.cd ir fte nid-19E0s. 'lhis
pr-Llccclur-c diLl rcducc phacoemLrlsilicaliorr po\er & t11ne. bul rlso incleased dre risk of capsular
pertbr-ntions.

TheY-\C liserhas the potentjallo drenrilti.elh |cduce the encr-l1r'r'cqui|cclt,r pc|tbnr cataract sulgery. T$o
t).pes o1 \',.\C hsers are being d.\clop.d l()r.elrrilct sLLrecr\': thc f.od\rniull:\AC (\d:\'r\G).t
Erbiurn:\''\C (Er:\'-A.G) hser. Thc pulsccl (l su itchccl \d:\ Afl lilser. $ hi.h eDits il 106.1 nrn. docs nol
prodLrce direcl leser lighr the tipi iostcad. it ecncratcs shock \\ a\ es filough a lllanlunl blocl, nt thc tip 10

photohsc the cataracl. TIlls rechnology produccs ncgligible heal at the tip & therefor-c docs not requirc r
cooling slccve to r\ oid cor-rell brLms. flor'tsequentl-v. incisions rs small s Lf5 mm can bc used to perlirrnt
the llrocadurc. Lascr crnulsification is relilti\ el), shon lor rrost cata|acts. but can takc oler 10 minLrtes tbr
nucleal sclerosis oler -l+. -{rLlthcr \.1:YAa; l ser. ttich uscs photLrecoustic ablatio11 undei ilspiration.
.ielirels energ) tlrough a skishapccl distal til to create a Ihoto tr-ap . Tllrs rechnolog),is lrost uscfl1l ti)r
sol1er nucleal scler,-rsis. Thc Er:YAG lascr. uhich cnrits ar 19'10 r'}. relies on its inljaled spcctr-urr
\\'a\elengdl in calfiircl sLrrgel,\'. At thrs \1arclcngtlr. thc lasel producer cr\,ltalion bubblcs that collapsa
slo\\hintirecalaract&r'elycluicklyin*tter.This1ei1dsLoprolagetcclenclgluithintlrcicns.allouingthc
lascr to cnrulsif thc rnatcriel elllciently \\ithoLrt producing ihcrrnal cncrg]. Thc lase1 can be used \\'ith I
l)rechopper to reduce the operating tinrc.

Each 01-d1ese \nCj lasel leclmologies can bc coupled \\,iLh studard LA pLrmps to allo\\,a lenticlrlar
cmLrlsiflcatiorl \\'ith little or no dlenrill eielg]. The lechnologies open Lrp thc possiblliS of perlbrmilg
cataract sur-gcrv throuph \.crv srllall (.'-2mm) incision sizes. intraocLrlrr lcnsas to fit through such small
openirgs arcbcingdel c1op.d rnpicll-"-.
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