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Original Research Article
EVALUATION OF EFFECTIVITY OF LASER PHOTOCOAGULATION IN DIABETIC
RETINOPATHY

Abstract
Aim

1.To study the efficacy of laser photocoagulatioDiabetic Retinopathy.

2.To study the different laser protocols i.e. paters used for treatment of Diabetic Retinopathy.

Materials and methods

retrospective study was conducted in the dept bft@dmology in a tertiary eye care centre fromiApd14 to July
2015.Patients presenting to the Retina Clinic wathdiagnosis of Diabetic Retinopathy and undergdamsger
photocoagulation were included in the study. Festgs of 20 patients with Diabetic Retinopathy ugderg laser

were enrolled. All the patients underwent routipéthalmological examination including FFA.

Results

Forty eyes of 20 patients with Diabetic Retinopatimglergoing laser were enrolled. There were 9 fesnahd 11
male.Mean age was 58.4 years. 4 patients witinacal diagnosis of Proliferative Diabetic retindipg, 9 patients
with Non Proliferative Diabetic Retinopathy, 7 matis with Non Proliferative Diabetic Retinopathyda@linically

Significant Macular Oedema. Visual acuity at préagan was more than 6/12 in 17 eyes, 6/60 to @113l eyes,
less than 6/60 in 2 eyes.Sixteen eyes receivedré&aral Photocoagulation in 3 sittings while 16syeceived
Focal laser, 8 eyes received Grid laser, 8 eyesved Pan retinal Photocoagulation along with Ftaser, and 8
eyes received Pan retinal Photocoagulation alaitly @rid laser.Visual acuity after laser was durjimg@sentation
was more than 6/12 in 32 eyes, 6/60 to 6/18éay€s, less than 6/60 in 3 eyes.Visual Acuity impbin 57.5% of

eyes, remained same in 40% of eyes and worserz8% of eyes after laser photocoagulation.

CONCLUSION

Most patients with Diabetic Retinopathy presentdthwvgood visual acuity. Pan Retinal Photocoagulatieas
effective in regressing new vessels in all eyesaFtaser was more effective than grid laser in oty macular

edema.
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4 Visual acuity improved in 57.7% of eyes, remaisathe in 49% of the eyes and worsened in 2.5%ecoéyls.

Introduction

Diabetic retinopathy is the commonest cause ofdbkrss in the population of working age in developations and
is of increasing importance in developing natiohke prevalence of retinopathy varies with the afjerset of
diabetes and the duration of the disease: in yaupagients (below 30 years of age) the prevaleficetmopathy is
minimal during the first 5 years but increases reater than 95% after 15 years of diabetes. Inrastitin
patients whose onset of diabetes occurs aftergaef30, up to 20% may have signs of retinopathpm@sentation
with the prevalence in this group rising more skt approach 60% after 15 years of diabetes. limsulin-treated
subset of older-onset (>30 years) diabetic patje31%6 have signs of retinopathy at diagnosis, gigo over 80%
after 25 years of diabetes.[1] More recent datpatients with non-insulin dependent diabetes nsli{NIDDM) as
part of the UK Prospective Diabetes Survey (UKPDflicate that the prevalence of retinopathy at weis is
38%, using a single micro aneurysm as evidencetofapathy. As a general statement, thereforeptbealence of

Diabetic Retinopathy ( DR )of any severity in thalgktic population as a whole is approximately 3(243]

Causes of Visual Loss In Diabetic Retinopathy[4]

The cause of visual loss in Diabetic Retinopathydige to Proliferative Diabetic Retinopathy with Mibus

Hemorrhage and then due to Clinically Significaraddlar Oedema (CSME).

Lasers in Diabetic Retinopathy

Pan Retinal Photocoagulation[5]

Laser therapy is aimed at inducing of new vessal$ preventing visual loss from vitreous hemorrhagpe
tractional retinal detachment. The extent of treatt is dependent on the severity of Proliferatirabetic

retinopathy (PDR).

Focal Photocoagulation[4,5]
Focal photocoagulation is usually applied to fopaints of leakage around 3000 p of the fovea asaled by

fundus Fluorescein angiography or to centre ofgiofhard exudates to reduce leakage.
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It may also be used when there is the threat ofdndrage into the preretinal space or vitreous kindiie particular
eye. In these cases focal photocoagulation diréotihe neovascular areas can be considered ahihtbegchances
of complications such as hemorrhage and localiztthal contraction are much greater than withinedir

approaches, such as pan retinal photocoagulation.

Macular Grid[5]

Grid treatment consist of burns of 50-200 um sppé ®f lighter intensity than that required for peatinal
photocoagulation ,placed to one burn width apaft.Atsecond duration . The grid treatment is plamgidide 500

pum from the edge of the optic disc, and not wisdOum of the center of macula.[10,11,12]

General Therapeutic Approdéh7]

The following is the sequences of procedures enguloyo eradicate diabetic papillary or retinal

neovascularisation and the appropriate intervalsdoen each of the individual procedures.

Stage 1: panretinal Photocoagulation 2 to 3 months

Stage 2: Additional panretinal Photocoagulation 2 to 3 months

Stage 3: Anterior Retinal Cryocautery 2 months

Stage 4: Focal Photocoagulation 2 months

Stage 5: Vitrectomy

LASER EFFECTS ON THE EYE .
All electromagnetic radiation can be reflectednsmitted, or absorbed. For the laser to be that@pdy effective
within the eye it needs to be transmitted throughdcular media so that it can enter the eye angbberbed by a

chromophore.

The possible effect of lasers on the eye dependbensite of absorption and the temperature tighis site. The

effects are photochemical, photo irradiation (rsigke temperature be only a few degrees centigrpbejo
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coagulation (raises the temperature by 30 C andeMand photo disruption (raises the temperatureo gD 000°

C)[4,5,6].

PHOTOCHEMICAL EFFECT

The effect of the light on a tissue varies accagdim the amount of energy absorbed. During daylighirs the
retina is constantly being irradiated with visillight, yet this does not have the same effect lEser because the
energy and temporal aspects are different. In thenrday sun, the background luminance levels vatyden
0.01m w\cm and 0.1mwcm of retina. At these radiarephotochemical change occurs in the retina,erting cis-

retinol to trans-retinol, so initiating the perdeptof light.[3,4]

Although photochemical reactions can result inpjto the eye, for example, are flash photokertitiost light
damage contains a thermal component. Irradiati@m @t low levels, causing only small rises in terapee, can
produce damage. Fortunately most of this is tramsind recovery is the rule. Photochemical damaijeaigo
occur in areas adjacent to a visible burn on ttieaeThe further from the burn, the greater therze of this being
reversible, but in the more adjacent areas thisag@nwill be permanent. This is important to rememivben

treating in proximity to the foveola.

Whitening in the retina will occur in the retinaldiw dose irradiation is applied, if the laser &fatused, in the area
surrounding a visible laser burn. Although ther@dsimmediate visible damage, in time structurarges at the
retinal pigment epithelium may be seen. This dansag®unts for the increase in size of a laser kvich may be
seen some months after the laser treatment. Thisgement of burn size as a result of photo irtémtais often

greater in myopic patients who have a less pignagerggnal pigment epithelium.[3,4,5,6]

PHOTOCOAGULATION

Photocoagulation results in a visible burn in tb&na, accompanied by a rise in temperature to ts200
Most of the therapeutic effects of lasers arerdsilt of photocoagulation. To photocoagulate #tena, energy
needs to be absorbed in sufficient quantities tseaa significant local temperature rise. An averkgninance
from a continuous wave laser, set at 1 mw, duringt@coagulation is 10 000mw\cm. This is sufficiemtraise the

temperature to 30C and to coagulate the RPE. Oblidhe temporal relationship is important when sidaring



101 the effects of radiation on the eye, but in gendahage can occur in fractions of a second witlh téyels of
102 irradiance, but may not develop for some hourswatt levels of irradiance.[3,4]
103 PHOTO DISRUPTION
104 If the temperature of the target is raised to mrbgion of 20 000 C for a short period of timed aery accurately
105 focused, then photo disruption occurs. [8,9,]Thateeof the reaction produces a plasma that disrilygt molecules
106 of the tissue and the tissue evaporates this psoakdisruption may be produced by neodymium lasestems
107  which are currently available in two variants: tenosecond Nd:YAG laser and the picoseconds higduéncy
108 Nd:YLF laser which can produce 1000 pulses/se¢bdd.2,13,14]These lasers are more commonly usdden
109 anterior segment of the eye, but may also be uselivide or cut vitreous bands or sheets, or taape posterior
110 hyaloid face in cases of premacular subhyaloid emages[15-20]
111
Condition Spot Duration Power Intensity Number Location
size(um)
millisecond | Milli watts
CSME
Focal 50 -100 50 - 100 50 - 100 Whiten micrp  To all leaking 500u away from foveg
aneurysms microaneurysms.
Grid 50 - 200 50 - 100 50 -100 Mild light burps A diffuse 500u away from foveg
DME
PDR
Scatter 500 100 200 - 30d Moderate 1200 -1600 % burn width apart.
intensity 2DD from centre of
macula and 500u frong
disc
Direct 500 100 200 - 300 Moderate Overlapping 2DD from centre of
intensity confluent macula and 500u frong
disc
112 Recommended techniques for laser treatment: L&pm49,10,11,12]

113

MATERIALS AND METHODS
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This retrospective study was conducted in the dépphthalmology in a tertiary eye care centrenfrapril 2014
to July 2015.Patients presenting to the Retinai€lvith a diagnosis of Diabetic Retinopathy and engging laser
photocoagulation were included in the study. Infedntonsent been taken from the patients . The dtadybeen

apporoved by the institutional ethics committee.

Inclusion Criteria

1. Patients receiving pan retinal photocoagulatiofooal laser or grid laser for diabetic retinopathy

2. Patients with at least one month of follow up

Exclusion Criteria

1. Patients who did not completed full course of laser

2. Patients with less than one month of follow up.

Basic Protocol

All patients with Diabetic Retinopathy with macutzgdema or new vessels underwent Fundus Fluorescein
Angiography. Following this, a decision was madgareing type and number of laser sittings. Patievits
Proliferative Diabetic Retinopathy received, thsiitings of Pan Retinal Photocoagulation (PRP) aithaim to
cover retina from posterior pole to a far as perighas possible. Patients with associated macddema
received focal or grid laser with the first sittio§ laser .Patients with macular oedema receivedlfor grid
laser depending on whether they had focal or diffusicular oedema. Visual acuity was recorded wikkl|&n
chart before and one month after the completiotagér. All lasers were given with Zeiss slit lamglidery

system. Double Frequency Nd-Yag laser is deliveistdg Mainster Contact Lens.

Data Collection

Data collected includes age, sex, type of DiabR#tinopathy, presence of Macular Oedema, presenting
visual acuity, number of laser sittings, type ofdaprotocol, number of burns, power, size, domatvere

recorded.



137 Following this, one month after laser was completegression of new vessels and decrease in Macular

138 oedema was noted and visual acuity was noted.

139 RESULTS
140  This retrospective study was conducted in the dépiphthalmology in tertiary eye care centre froprih2014 to

141 July 2015.

142 Forty eyes of 20 patients with Diabetic Retinopatimglergoing laser were enrolled. There were 9 fesnahd 11
143 males. (Table-1).Mean age was 58.4 years. There &watients with a clinical diagnosis of Prolitéra Diabetic
144 retinopathy, 9 patients with Non Proliferative Datilb Retinopathy, 7 patients with Non Proliferatiiéabetic

145 Retinopathy and Clinically Significant Macular Oeuge (Table-2).

146 Fundus Fluorescein Angiography was performed inpalients and showed new vessels in 6 eyes, signtfi
147 capillary non perfusion areas in 10 eyes, diffuseutar leaks in 4 eyes, and focal leaks at theepiostpole in 20
148 eyes.Visual acuity at presentation was more thd2 @ 17 eyes, 6/60 to 6/18 in 21 eyes, less thé&o 6 2

149 eyes.(Table-3).

150 Sixteen eyes received Pan retinal Photocoagulati@nsittings while 16 eyes received Focal laBezyes received
151 Grid laser, 8 eyes received Pan retinal Photodatign along with Focal laser, and 8 eyes receiRad retinal

152 Photocoagulation along with Grid laser.

153 Mean laser settings for Pan retinal Photocoaguiatiere 304mW power, 211msec duration and 256 p sipet

154  About 390 spots were delivered per sitting.

155 Mean laser sittings for Focal grid were laser w&t8 mW power, 204 msec duration and 107 p spot Eizeh eye

156 received an average of 46 spots per sitting.

157 Following laser photocoagulation, new vessels ggsassed in all the 6 eyes. The macular edema iregrov6 eyes
158 and worsened in 8 eyes. Focal leaks along with baralates improved in 18 eyes and remained unchaing2

159 eyes.

160  Visual acuity after laser was more than 6/12 in 8fes, 6/60 to 6/18 in 5 eyes, less than 6/60aye3.(Table-4).
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Visual Acuity improved in 57.5% of eyes, remainedng in 40% of eyes and worsened in 2.5% of eyes &fser
photocoagulation.

TABLE -1
SEX DISTRIBUTION

S.No Sex No. of Patients
1 Female 9
2 Male 11
TABLE -2

TYPES OF DIABHT RETINOPATHY

Types of
S.No No. of Patients
Diabetic Retinopathy

1 NPDR 9
2 PDR 4
3 NPDR with CSME 7
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VISUAL ACUITY BEFORE LASER TREATMENT

TABLE -3

Visual Acuity No. Of patients
6/6-6/12 17
6/18-6/60 21
>6\60 2
TABLE -4

VISUAL ACUITY AFTER LASER TREATMENT

Visual Acuity No. Of patients
6/6-6/12 32
6/18-6/60 5
>6/60 3




193 PICTURE - 1

195

196
197

198  Severe non proliferative diabetic retinopathy with clinically significant macular
199 oedema before laser (top left), immediately after laser (top right) and 1 month
200 after laser (bottom). hard exudates and macular oedema have resolved

201
202
203 PICTURE - 2
204
205

206
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211 Proliferative diabetic retinopathy after grid laser and PRP. macular oedema and
212 pre-retinal haemorrhage have resolved

213 PICTURE - 3

214
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Severe proliferative diabetic retinopathy with NVD

PICTURE - 4

Proliferative diabetic retinopathy with NVD and fibrous tissue
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PICTURE - 5




231

232 Non proliferative diabetic retinopathy with CSME immediately after focal laser
233 (top) and 1 month after focal laser (bottom). oedema and hard exudates have
234 resolved

235 PICTURE - 6

236

237

238

239  Pan retinal photocoagulation for proliferative diabetic retinopathy



240 DISCUSSION
241 This was a retrospective analysis of clinical dhtt was conducted at Dept of ophthalmology indgrteye care

242 centre to study the role and effectiveness of Ipeetocoagulation in the treatment of diabeticngtiathy.

243 In this study, data of 40 eyes of 20 patients wdthbetic retinopathy were analysed. These patientierwent
244 Fundus Fluorescein Angiography (FFA) followed bgdaphotocoagulation. There were 14 eyes with NRIXR

245 CSME, 8 eyes with PDR and 18 eyes with NPDR.

246 Of the 8 eyes with PDR, all eyes had apprecialdeession of new vessels following three sitting$?ah Retinal
247 Photocoagulation. This compares with the resulthefdiabetic retinopathy study which proved tHecaty of Pan
248 Retinal Photocoagulation in the treatment of Peedifive diabetic retinopathy. In 2 eyes injectiavdcizumab

249 intravitreally was regressed as new vessels faidlemmpletely resolve with Pan Retinal Photocdatipn (PRP).

250 Of the 14 eyes with CSME, 8 eyes had focal lasdréaayes had grid laser. Visual acuity improvedratiser in 10
251 eyes, remained same in 2 eyes and worsened adtrita2 eyes. This compares favourably with ETDR&ly
252  which showed the efficacy of focal or grid lasepimeventing visual loss due to CSME. In the 3 eyksre macular

253 Oedema failed to improve after laser, intravittei@amcinolone acetonide (IVTA) was injected.

254  CONCLUSION

255 Most patients with Diabetic Retinopathy presenteith vgood visual acuity.Pan Retinal Photocoagulatioas
256 effective in regressing new vessels in all eyesaFtser was more effective than grid laser in oty macular
257 edema.Visual acuity improved in 57.7% of eyes, fieethsame in 49% of the eyes and worsened in 258teo0
258 eyes.

259

260 References

261 1. Meyer — Schwickerath GRE, Schott K: Diabetic Repaityy and PhotocoagulatioAmerican Journal
262 Ophthalmology 66:597-603, 1968 .

263 2. Venkatesh Pradeep: Lasers in Ophthalmology .2002.

264 3. AMP Hamilton, M Wulbig and P. Polkenghorhe: Manageinof Diabetic Retinopathy .First Edition .2003

265 4. Ramanijith Sihota and Radhika Tandon: Parson’s Besaf The Eye .Twentieth Edition 2007.



266

267

268

269

270

271

272

273

274

275

276

277

278

279

280
281
282
283

284
285
286
287

288
289
290
291

292

293
294
295

296

297
298

10.

11.

12.

13.

14.

15.

16.

17.

Wayne. F. March. MD : Ophthalmic Lasers . 1990

Jack J Kanski : Clinical Ophthalmology — A Cliniggbproach . Fifth Edition.2003.

Francis A. L’Espearance ‘Jr: Ophthalmic Lasers,tBtmagulation, Photo radiation, and Surgery . 1975
Early treatment Diabetic Retinopathy Study ResedBrbup. Photocoagulation for diabetic macular
oedema. Early treatment diabetic retinopathy stuelyort numberArchives of Ophthalmology 1985
103:1796-806.

Early treatment Diabetic Retinopathy Study ResedBrbup. Photocoagulation for diabetic macular
oedema. Early treatment diabetic retinopathy stuelyort numberArchives of Ophthalmology 1985
103:1796-806.

The Diabetic Retinopathy Study Research Group.irRirdry report on effects of Photocoagulation
therapy.American Journal of Ophthalmology 1976; 108: 81-96.

The Diabetic Retinopathy Study Research Group.irRirgdry report on effects of Photocoagulation
therapy.American Journal of Ophthalmology 1976; 108:81-96.

Rajavardhan Azad and Hem .K .Tewari : Current @ptein ophthalmic Lasers.1992

The Progress in understanding and treatment oétdeatetinopathy.Stitt AW, Curtis TM, Chen
M, Medina RJ, McKay GJ, Jenkins A, Gardiner TA, hgorJ, Hammes HP, Simo R, Lois N.
Prog Retin Eye Res. 2015 Aug 18. pii: S1350-946#®(0866-X. doi:
10.1016/j.preteyeres.2015.08.001. [Epub aheadiat] pr

Management paradigms for diabetic macular edéna.J Ophthalmol 2014 Mar;157(3):505-13.e1-
8. doi: 10.1016/j.aj0.2013.11.012. Epub 2013 Nowli®hell P1, Wong TY2; Diabetic Macular
Edema Treatment Guideline Working Group.

Pan-retinaphotocoagulationand other forms daser treatment and drug therapies for non-
proliferativediabetic retinopathy: systematic review and economic evaluation.Royl®liBtry H,

Auguste P, Shyangdan D, Freeman K, Lois N, WaugHe¥lth Technol Assess. 2015 Jul;19(51):1-248.
doi: 10.3310/hta19510.

Advances in the management of diabetic macularrnadssed on evidence from the Diabetic
Retinopathy Clinical Research Network.Lim LT, C&il, Ah-Kee EY, Chew N, Gupta M. Singapore Med
J. 2015 May;56(5):237-47. doi: 10.11622/smedj.2015®Review.

Novel pharmacotherapies in diabetic retinopdibgania VS, Bakri SJ.Middle East Afr J Ophthalmol.
2015 Apr-Jun;22(2):164-73. doi: 10.4103/0974-92833389. Review.



299

300

301

302
303

304
305
306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

18. Recent developments in laser treatment of diabeticopathy.Yun SH, Adelman RA.
Middle East Afr J Ophthalmol. 2015 Apr-Jun;22(2)71G3. doi: 10.4103/0974-9233.150633. Review.

19. Laser photocoagulation for proliferative diabetic retinopathy. Cochrane Database Syst Rev. 2014
Nov 24;11:CD011234. doi: 10.1002/14651858.CD011234.pub.Evans JR,Michelessi M,Virgili G

20. Systematic review of varioudaser intervention strategies for proliferative diabettinopathy.Luo D,
Zheng Z, Xu X, Fan Y, Zhu B, Liu K, Wang F, SunZqQu H, Xia X. Expert Rev Med Devices. 2015
Jan;12(1):83-91. doi: 10.1586/17434440.2014.9538pub 2014 Aug 26. Review.



