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Diabetic macular edema (DN/E) Temains a Effective retna p.a:.::::-:::- .:::-:: t-
significant cause of centralvlsion loss ln patients howwell lightpeneira::s:--::-=.-::::-::
with diabetes mellitus. DME is defined as retinal Mi ay to the retinal tissue ai! . ,,\ ,,.: --: :-: :
thickening]nVolV]ngthemacU]ararea,Thee.]emaabsorbedbypigmentin
is caused pr mariy by a breakdown of the inner retina tissue, ight is absofo:: a., -::- -
blood retinal barrier resulting in leakage of f uid xanthophy I or haemoglobin.
and plasma constituents from abnormally
permeable micTo a neu rys ms, intraretinal
microvascLrlar anomalles and dilated retinal
capil aries. The visual loss may also be worsened
by capllary closure lnvolving the foveal capi lary
arcade, so aa led ischemlc mac{l opathy.

Retinal photocoagulation basica y invo ves
tler.ralv daraging rl'e "bno'ral l,ssue. r
retina to produce their destruction or inducing
adhesions. In this artlc e we will basically discuss
the practical & basic techniques of
photocoagulatlon and the proper settings of laser
parameters to produce the desired effect and
m nimize the side effects of laser appli.ation.
Before we discuss these aspects, it is important to
know the fundamentals of retinal
photocoagu ation.

Mechanism of qction

Photocoagu ation uses light to coagulate tissue.
When e-e,gv I.o^1 a sttong lignl (o t.ce ts

absorbed by tlssue and is converted into therma
energy, coagulation nearosis occurs with
denaturation of cellular proteins as temperature
rises above 65 degrees C.

Since the Diabetic Retinopathy Study, technology
evolved from using a diffuse Xenon arc to using
well focused laser in photocoagulating retinal
tissue in high risk proliferative diabetic
retinopathy. Presently, laser retinal
photocoagulation is a therapeutic option in
severa retinaland eye conditions.
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wavelengths; hemoglobln absorbs b Lre c,::-
a-o ye ow wiln 'ninirra' ,ed *oue,", a:-
absorption.

In the ETDRS study, aser photocoaguator
reduced the risk of moderate visua acuity loss for
a I eyes with DME and mild to moderate Non
p rolife rative diabetic retinopathy by
approximately 50%.

Va ri o us pd ram ete 6 of p h otocoo gu lat io n
i) Powe(its unit is milliwalls or mW) power
needed varies with host ofother parameters

a) Spot size Larger spot size needs larger power
to cause simi ar photocoagulation effect e.g_ with
100U spot size, just 100 mW power might sufflce
while if spot size is increased to 200p, power
required would be greate[ say 200 mW to cause
similar photocoagulation effect.

b) Duration of exposure- Larger exposure time
means (norma ly 0.1 sec is used for average
setting) less power required.

c) Clarity of media- hazier medja e.g. du€ :.
cataract or vitreous hemorrhage meaas *a-:
power required.

dr oigrertattor ^1elar r oI par.--s ,--:_
Pigmented eyes need ess po\,/er i-.: aj_::: :-
ere(. Vo eo/er 
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Melanin absorbs green, yel ow, red anc
wavelengths;xanthophyl (in the .. acu la
b ue but minimally absorbs ye 1o,,,r
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- '::: '.: _: :^aC Simp e rU e of
-: :'=.,='.i Doubled) or Argon
_ : ::a-'e !:rne setat0.1 sec is to
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CSNIE is a cl nical diagnosis made with s it- amp
biomicroscopy. Macular edema is best evaiuated
by dilated eye examlnation uslng sllt- amp
lliornicroscopy with a 78 or 90 D ens ancl/or
stereo fundus photoqraphy. It ls seen as a

th ckening of the macu a with blurring of the
underlyng choroidal pattern, loss of foveoar
I ght reflex when fovea is invo ved and presence
of cystoid spaces ln severe cases.

F uorescein angiography (FA) prlor to aser for
CSME is helpful for dentlfying areas of foca and
diffuse eakage and for dentifying patholog c

enlargement of the foveal avasculaT zoIe
(ischem c ma.ulopathy), which may be usefu in
planning treatment.

It is helpfu to have the angiogram printout or
digitai display in the aser room to better d rect
therapy.

Ocu ar coherence tomography (OCI) is desirable
and shoud a v,,ays be done lf avaiable. It is
helpfu to detect subtle edema, quantify it, ook
for seTous macu ar detachment and to fo low the
course ofedema after treatment.2

Ad vo ntq g e s of Lo se r p h ot ocoo g u lot io n
Photocoagulation decreases the release of
vasoproliferat ve factors by conversion of hypoxic
foci into anoxic areas and leaking vascu ar
anoma ies into inert scars

This re ieves the retina of edema and mproves its
function and a so caLtses the regression of new
vessels, inhibiting further hemorrhages.

The procedure does however save the center of
the patient's sight. Laser may also s ightly reduce
co our and night vision.

Th is treatment slows the growth of new abnormal
blood vessels that have developed over a wide
a rea of the retina.

: : : :a - aa,,alial
: : :-,_ _t! _^:rrimum

, :_::a:aras greater
i r r: :-":- araegtol"ts.

::_ :' -' i Watts poweras thespot
. : ior 1001 spot size at 0.1 sec

:,'= : _: :00 mW is the averaqe po\i/er
:: :: a':::l.a y however as the machines get
-:_ : _:eds higher power to cause simllar

:-::: -:rger spot sizes destroy greater retinal
: :._::s

,'.arelength (colour) used- Wavelengths most
::r'-ronly used are GTeen as ln Frequency-
l-Jb ed YAG (FD-YAG with 532 nm) & Argon

l'een (515 nm), Infrared n Diode (810 nm). Now
'arey used are krypton red (647 nm), krypton
_,3 ow (568 nm). Argon b ue (480 nrn) ls no more
Lised.

When toTreat DME?

The goal of macular laser photocoagulation is to
lirnit vascular leakage through foca laser burns of
eaking microaneurysms or grid laser burns in
areas of diffuse breakdown of blood retinai
barrler. Laser treatment shou d be considered for
pat ents with clin cally sign ficant diabetlc
macular edema (CSI\y'E). Macular edema ls
consldered cl nically significant if any oneor any
co_b n""o't ot lh. ro. o^ rg,r oose.\eo.

. _ernal .h( elrg al or ^irn.- 500 r. o^)
lrom the center of macule.

. Hard exudates at or with n 500 microns of the
icveal center, if associated with thickening of
:re adjacent retina.

. : zcne or zones of retinal thickening one disc
:'aa n slze, at eastpartofv,,hich swithinone
r :: Siameter of thefovea center.

Ha$, to Evaluote a Patient before
,\atocoagulotion?

Ldser Decision Moking

Polnts that need to be consldered before
EIt

t
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treatment are designed to stabiiize o. s c.1ire r::e af vision loss

.Fruoresceinansiosraphy $::'J:ilfi1:[1;:,:':;-;'..:.]l;,:?
Isthere discreteordeep diffuse leakage ? treated iftheyhaveCSr!E -':::-:-: t-- (.,'::

re5to.e th" visual acl,n a^:: : ::+: ::.r- r:
Istheremacularischemia? treatment prior to visLa, .ss i :a-€:-€l
.opticarcoherenceromosram :[:::ii]:':""'#":;llill,i?3;;:=".--"--i_
Aretherevitreomacuarinterfaceanomalies? FAlocr and the possibility o' -c'e 35€-

treatment. Eyes with CSME which .--e. :l: ::r
How thick is the macula? Is there a subclinical severe NpDR/pDR should alv,a)s _-:.-::
serous macular detachment? treatmentforthe macularedema firstJotlc,,,€c:..

panretinal photocoagulation (pRp) afiei -i a. What is the visualacuity weeks.

Laser treatment works best in eyes with discrete Choice of lens Laser photocoagulation reqLr;res a
areasofieakageonFA contact lens which is placed in the eye unde:

. l\.4idto moderatethickenlng on ocr topical anaesthesia with the aid of a viscous

. No vitreo-macurar interface abnormarities on ::::t1"" "" 
goniosol or methylcellulose eve

OC

. Visual acuity good or with only a mild to The Area centralis lens and Mainster standard

moderate decrease (now ca led lvlainster Focal/Grid) are excellenr
lenses for macular photocoagulation_

Pharmacotherapy works best ineyeswith 
patientfixation is usedto locatethetovearceniel

. diffuse leakage on FA with moderate to severe
thickening, Focalvs Grid laser

. cystoid macurar oedema (cME) or a serous .t:jYi:T y-:slvE-consists of direc :':=

macu rar detachment on ocr, treatment' gnd treatment or a combins::_ :'
direct and grid treatments. If the ce..-e -.

' moderateto severedecrease in visualacui,, diffuse'grd aserisappl ed If the lea<:ge:'e:-:' a \rrd I pa'I o' ll^e rnacJ d ?s - : -: -j.a
Systemic work- up retinopathy, foca I laser is a pplied

Control of d iabetes (B ood sugar, H bAlc), 
Focql loser, Blood pressure

. choresteror is essentiar ror the success or this ll,ll'J" !|:l'iililri._-:.-';-..;]. .y;;treatment. macula that contribL:e :a .=:-E : :(e- -i
The recom mended va lues for H bA1c, B.p a nd LDL and/or lipid exuda:es .'.:-=::.: :--t_, iri
Lipoproteins arc <7y., <73a/80 mm Hg and < l09pslolsat.9lse'c--::-:::-'':r'e:'.r,.
1oOmg/d I respectively. " light subtle lYhite 

'-- 
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':=s: '--r 
r" a 1cn-

c, li(aroaramaa- a.a.ea.r:- -:-+as ^g po,,rer 1o

Treotment considerotions determine po,r,e. seitngs .1e usual starting

Intorrned consent: should be obtained from pointis80io200rr'r Theendpointoflaserisan

every oatienr. slres.ing t'lar the treai"lenl i lrnmed'aIe b'ar(h ng of ldrger n'r( Iodnurvsr'i'
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-t::- -:.. -:_:. a.arges in ihe metabolic n_racula, it is lmportant that the aserisnotdonea-,:. :. ::a .eina oigrnent eptheium and alloverthemacuabutonlyinthethickenedareas
-:-:a :r€ Te e:se o{ signals that reduce vascular showing dye leal (Mod fred Grid).6
::<.ce and fa.i ltate f uid absorption. Although
soct sizes as sraal as 50 pm were used in the Re-Trcotment
:-DRS 5, a 50 pm spot increases the power Revaluate the patient every 4 weeks. If after 8_12densrty and may increase the risk of breaks in weeks, there are areas ofthickeninq (i.e. edema)Bruch's membrane and secondary choroidal still present; give a little touchlng to ail leaking
neovascuiarization. If macular oedema persists areas (repeat FFA is done before this) upto 256on follow up examination,focal leaks located microns fro. the fovea centre. Lipid exudateswithin 300 500 from the centre may also be may initially increase as fluid is reabsorbed andtreated provided there is a good perifoveal precipitation of lipid occurs. Exudates can alsonetwork. persist for many months after absorption of fluid;

Gridtreotment therefore associated thlck,Aning must be present
if re-treatment is considered. Most patients

This type of aser is aimed directly at the affected require more than one treatrrent session (one toareaorappliedinacontained,grid-ikepatternto three on an average), for macular eclema to
destroy damaged eye tissue and clear away scars resolve. CSN/E ,"qr ring ao," than 3 treatmentthatcontributetobllndspotsandvisionloss.This sittings becomes reJa citrant and requires
method of laser treatment generally targets alternativepharraacologicalagents.
specific, individual blood vesse s

Ar areas of thickened retina withrn the arcades 
Table 7: clinkol Guidelines

that show diffuse fluorescein leak or L rn ca tv :ron ltcant Macular Edema (CSME)

oropoLr are rrea eo !\,rh roo, -zoop ,tptJl.1" 
-realmenl

placed one burn width apart at 0_1sec duration. First linetherapy
The end point of each laser burn used in a grid . Foca or modifiea ETDRs gridpattern is a rig ht intensity ba re y vis ib e burn. Low pn.i"_"qrr","" f.lfoca r or d iffuse cSM Eoower .o'ter 80-100 1\^ ) -peoed o. - 

_--._"-" '' ' '
pseudophakia and clear media; higher powe. is lntravltre,al p h a I m a c o t h e r a p i e s i
needed if there is a cataract or riarked retinal photocoagulatron for more advanced, diffuse

rr-iclpni.lg. .U:Lla,l) .I8On-wl. jt rs dtf ,rrt to L5ML

know how hea\,y to ma ke the laser, but bu rns that Repeot Photocodgulotion
do not show on a fluorescein angiogram later For persistent or recurrent CSN,4E (visual acuity
were probably too light, so you can tell <20140) Intravitreal trlamcinolone acetonide or
retrospectively. Burns that were too heavy cause intravitreal antrvascular endothelial qrowth factor
siqnificant atrophy. Even perfect' burns rnay OEGF)agent
p'oduce vely s'ignt oigrre"ration oL. 5igrit .art
pigmentation indicates excessive power llsually For CsME refra.tory to photocoagulation and
dealburnsarevisiblelminuteafterthelaser.The rntravitreal pharmacotherapies, consider pars
la.er p1,15 mJst be al least 500J rrom fovea olanav'lrecto'ly,PPV'

centre a1d 500J +ro- d sr marg ns. T.eatmeit
within the papilomacurar rr"ar" ir-r,r"ri iltJi:::i:"'* 

* t' 
'nternallimitlns 

membrane

o.o ded Any to(al leal,.wtl-ilthezoreotqrio
treatment are treated focarly. In cases where the Taut posterior hyaroid face or vitreornacurar
oedera r: lrr'ted ro (errarr sectors ol tne tracnon svr d.o.ne:ppv

{@}
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Complicqtions

. Photocoagulation of the fovea This is the
most-feared compliaation of maaular laser
treatment. Loss of foveal function can occur
after direct laser treatment of the fovea or
from "creep" ofajuxtafoveal laser scar into the
fovea.

. Secondary CNVM A argerspotsizedecreases
the power denslty and reduces the risk of this
complication. We a ways start at the lowest
power setting and gradually increase until the
lightest color change is observed.

. Paracental scotomas Avoided by lower-
intensity spots.

. Mydriasis due to sphincteric damage if pupil
was not well dilated or due to damage to
nerves in uvealtract.lt is usually permanent.

. Paralysis of accommodation usually
temporary
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Figure 1 showing CSME

3 FFA shawinq ischaenic 14an,iat..-

lL
Figure 4 FFA shawing Loset spots at macula


