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Introduction:
Retinopathy ofprernatuity (ROP) is a multifactorial retinal disorder prima ily of 1ou' bifth weight

premature infints. lt can be mild x,ith no visual defects, or it may become aggrcssive nith nerv vessel

fonnation (leovascularisation) and progress to rctinal detachment and blindness.The furrdamental

pathological process underlying RoP stems frorn rncomplete vascularization at birth. Normal retinal

vascularization progresses in-utero fron-r the disc margin (16 $.eeks) and reaches the nasal ora seirata (by 36

rveeks) and then temporall-y (by 39-41 *eeks) to completc a mature vascular l-etina. Tenn infants have

completely vascularized retina and hence are not at risk for developing ROP'. Prcrnature infal s 1'Iave

avasiular or incompletel!' vascularized retina at birlh; ROP evolves ovcr'1-5 rveeks alier birth. This

relatively slow evolution is howeverusually asymptomatic and the onus ofu'hom to send for scrcenin-e lies

primaily tvith thc neonatologjslchildspecialist in order to cffcctively condLrct retinal cxaminations dnd

iimely inrcrventions to improve visual outcome and avoid irr-evelsible blindness. The incidence ofROP i11

India is repofted to vary befiieen 38 51.9 -ci, in 1o$'bifth u'eight inl'ants"'. Out ofthe approximate 26

million annual live birlhs in India. approxinrately 8 7% of newboms in L1dia arc ' 2000 grams ln \'! eight .

This rvould imply thatalmost2 million newboms arc atlisk lbr developing ROP

Riskfactors (1)

Birth 1Iei glrtllllgeltlliq4lage
Infants u,ith very low birth weight are at significantly higher risk of developing severe ROP that

reqrrircs hcatment. Similarly, the sevcrity ofROP is inversely propoftional to gestationa] age

Prcscnt evidence shows rhat low bifih $,eight and gcstaiional age are the most predictivc risk factors

for the development ofROP.

Oal"gen Use
Oxygen therapy has been previously implicatcd in the aetiology ofROP Thc use of supplemental

oxygen neither caused plogression ofpre-threshold ROP nor significantly reduced the nunber of
inl'ants rcquiring pelipheial ablative therapy. Recent evidence suggests that repeated hypoxic a.Id

hlpcroxic episodes nay be a11 iDporiirnt lactor ir the pathogenesis ofROP Strlct Inanagement of
oxygen delivery \r'ithout fluctuatioN and rnonitoring may be associatcd with deoreased occurence
of ROP One should also avoid SPO2 >94olo in pretemr babies. Although the exact relationship
betlveen oxygen thcrapy and ROP is cLLnently not rvell established, oxygen therapy sccmed to play
an important role inthe pathogcnesis ofROP

0ther Risk Factors
The other dsk factors that have been impljcated in the development oI ROP include use of.
glucocol-ticoids, surfactanl indomefhacin, xanthine and dopamine. In addition, ROPhas also been

associatcd \\.ith intra-ventricular haemorhage, ante-natal blood loss requiring blood transfusions

and :urgerv urder gcneral anaesthcsia . sepsis ,candidemia , h)?o,ftypercarbia. mised seftm
\r ''L\ir l(\ ('.. ano J..i.led concenl:un.
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Hou.ever, thcrc is insufficient evidence to detemine the .legrcc olir.npoftancc ollhesc risk Iactors in
ront buting to ihe pathogcnesis oIROP

There is no rckiion betueen ROP onal btigltt light eryosu.e, htternal s,toki g an(lmarc tdl

r!sification of ROP"
1{OP classification is bascd on the location ofthc discasc into 3 zones (l-3). e\ienr ofrhe diseasc
based on clockhours (l-12), stage ( t-5) and the presence ofplus disease.

.'irtion ofROP shown in figute l.
,. Zone 1: innermost Zone . thc radius of Rhich is twicc thc distance from the centrc of oDtic disc ro

macula

: Zone 2t extends liom Zone I to ora scrrata ofnasalsidc and about halfthe distance tiom ora serrate
oniemporalsidc.

Zone 3 : r-esldual crcsc ent ofretina on temporal side

::n!(figule 1): itIefeN tothc clrcumlerentlal tocatron oMe olsease
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'i rgli !!r!!!r!d!dr4
::.rgel:demarcationlinethatscparatesa\,ascularretinaanteliorlyliomthc\a!a-.::r:::: r : i::: ..r: ll

'::ese2: dge ofscartissue bchveen the avascular rctina and vascular retina

::ige 3: ridge with extraretinal fibrovascular proliferation or neovasculari.::: -:
rnd into vihcous

>:age 4: partlal rctinal detaclinenr due to pull ofscar tissuc.4A- ifde!a.l::.. -
' -- ll detachment involvcs tbvea

::-rse 5: total retinal dctachDent

' r\disease: it implics venous dilatation and arterial tortuosity ofpoii::: r-: -j
.de iris engorgement. rigidpupil and vitreous haze.

' -:.Plus difeasq intermediate level ot' vascular dilatation and iofiulr:r:.
.::riorpolc vasculatLLre and frankpius disease

r-ROP (Aegressive posterior ROP)
-,:idly ptogressive and scvere lbnn of ROP The charaueri-sri. :.j:-::: ,.'
:rincnce ofPlus disease. its ill dcfincdnallLreanclrapidprogressioDt.::::::



lndian babies and carries alvorsc prognosis as compared to classical ROP'.

Threshold ROP
Threshold ROP is prcscnt il5 or Dore contiguous or 8 cumulative ciock hours(30-degree scctors) ofstage 3
with plus disease in cithcr zone I ot 2 are present. This is the le\ei ofROP at which risk ofblitrdtress is
predicted to be at least 50o/o and at s,hich the CRYO-ROP stud.v showed that risk ol blindness could be
redtrced Io appro\irrarcl\ 25oo \ ith rrcJrrrenr
Pre threshold ROP
Any ROPin zone less thanthreshold ROP and inzone 2, stage 2 ROPwirhplus disease. stage 3lvithoutpius
disease, or stage 3 with plns disease but fewerthan the requisite clock hours thar dcfine threshold ROP
Typc I pretlteshold ROPincludes

i. In zone 1. any ROP and plus disease or stage 3 rvith,,withort plus disease
ii. Inzone 2,stage 2 or3 ROP Nithplusdisease

Type 2 pretreshold ROP includes

i. In zone 1, stagc 1or 2 withoutplus discasc
ii. Inzone 2. stage I \\,ithout plusdisease

Scrcclring of ROP:Treo as for referrihg patie ts for screening lies solely vitlt tlrc Neo atologist /
Paediatrician.The ideal setting for screening is undcr a radiant warmer in the NICU, under the guidance of
the neonatologist. Discharged and stable babies may be screencd in the trained ophthalmologist's clinic or in
the NICU itselt'. The treating team shouldIlot folget to conxnunicatc with the parents regarding the risk of
ROP; the need for screening preterm babies mustbc addressed along u,ith thc initial admission counseling
itscll Documentation of such a communicatior is highly desirable. The baby should be swaddled and
preferably fed one horLr priorto examination. Pupillary dilatation should be perfornrcd about anhourprioi
to screening. A combination of cyclopcntolatc 0.5ol, and phenylephrine (2.5%) drops is used t\ro to
three times about l0-15 minutes apart. Tropicamide 0.5-1yo is an alternativc to cyclopentolatc. The
cxamjnation is caried oLrt undertopical anesthesia \\,ithout any seda!io11. Llsing the indirect ophthalmoscope
and a 20 D or 28 D condel'Ning ler1s. Itmust be remembered that rctinal examinations arc srrcssful and may
be even painlul to thc infant. Srvaddling thc infant finnly in a thin blanker and adninistering 0 5 I nrl of2,1%
sr.lcroseorallybysyringel2minutespriortotheexaminationrvillhelptoprovidccomlb andrelievepain.
Apnea and brad.vcardia may rarely develop du ngthe examination in very premature babics. Resuscitation
measures should bc readily available. The pertinelt questions regarding screening are(l) which neonates
should be screened for ROPI(2) When should such scrccning be initiated? (3) How ftequelltly should the
infantsbescreened?(4)Whenisthescreeningcomplete?

\\ hich infants should be screened for ROP? Screening fol ROP should be perfomed in all preterm
nconat.s who are < 34 weeks geslation and ir or < 1750 grams birth weight. Apart from these inirnts, those
rrerenn inlants behvccn 3,1to 366,/7 \\,eeks gestational age or a birth \\,eight betwecn 1750 and 2000 grams
.r:rh risk lactors fbr ROP should also be screened"l 

n.Risk 
factors lor ROP in larger infants have not been

.l:::i) eslablished. Multi centre studies nccd to be ul,Ide aken to detennine the incidencc. rish factors and
::-:::l irrurse ofROP in the largerpretelm inlants.

\1 btn should the first screening be do[e? The first screen should be perfomed not ]ater than 4 $eeks of
:;:::r.:.:.:liliininf'anrs228rccksofgcstatiomlage.Theyrnayalsobescreenedbythcthirdweekol

:: ::..:::,::tsis!rl.\P-ROP-.lnfants<28weeksor<l200gramsbi h weight should be screened
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:..rJ1 at 2-3 u,eeks ofage. to enable early idcntificalion ofAP-ROP
H oir frcquenfl"v shoukl the infants be screened? Follow LLp examinalion jnrcn als are ha\ed on Ihe r etinal

r,lings;ih..e iindjngs are classified according to rhe revised lntcrnational classillcrIion oi RoP tlc RoP )

r r:eriirn the retinal findings. the lollou'up examinatioll schcdule is suggcsted'

1 \Veek or. less follon up
Stage 1 or2 ROP:zoneI
Stage 3 ROP:zone II

I to 2 weeks lbllow up
Immature vascularisation : zone I no ROP

Stage 2 ROP: zonc ll
RegressingROP: zone I

2 Neeks lollow up
Stage l ROP:zone Il
Reglcssing ROP: zone II

2 to 3 veeks follorv up
lmmatul e vascularization : zone Il no ROP

Stagc 1 or2 ROP: zone lll
Rcgressing ROP: zorc III

\ hen should the screening be terminated? The following are the recommendations to guide u'hen to

.: rp fufiher examinations'.
. iullr.etinal r,ascurlar.izarion; this usually occurs at about thc 40th week ofposirnenshnal age and mostly

,rnpletcs by the,15th week
-RegressionofROPnotedltisadvisablctoscleenthcbabyevelyl-2x,eeksatlea\tuntiltheinfantis3S-,10

:eks of postmenstrual agc.

. \\'hen ROPhas progrcssedto a stagc whell tleatment is indicatcd.

:reatment ofROP \rhen and ho\r?Pdor-to Dece1nber 200l, the CRYO-ROP treatment guidelines were

.lowcd. Only'threshold disease'was trcated. The Earl-v lreatmerlt for Retinopathy of Prematurity study

: TRO P) ' study showed that early heatment of Typc I p|etreshold RO P significantly reduccd unfavorable

:icornes to a clinically impottant degree Thc guidelines from the above study arc the currently

.:..mmendcd indications lbr ablatil'e ffeahrent and are sut'nmarized in table]. AP ROP also needs early
- J aggrcssive lasertreatment. often in multiple sessions to prcvent retinal dctachment.

::r b1 .Treatement guidelines adopted lrom ET-ROP guidelines

ntofROP NO PLUS Stagcl Follor\'
Stage2 Follow
Stagel Treat

PLUS Stasel Treat
Stase2 Treat
Stase3 Treat

ZO\E 2 \O PLUS Stasel Follow
Stas€2 Follow
Stage3 Follow

PT,I]S Stagcl
Stage2

Follo1l
Treat

Stage3 Treat

1Ail&+



r,;
The aitn ofihe ffcatment iS to ablatc the entjrc avascular retila up to the ola set]-ata in a neal confluenl bum

paliem gellil.lg as close to tlle edgc oflhe ridge as possible. Laser photo coagulation delivercd by the illdilcct

optrthaliroscripic device is the rnainstay ofROP treatnent. Laser has supplanted cryotherapy due to better

simctural ancli nctional olltco$es. Thc child can be t'ed after aborit 30 minutes tbllo\\'ing co1llplction ofthe

nr o,-edure. \ ital siqrls lnust bc mL,tutored. It is prelerable that the child be under the supen'ision ol thc

i.onatolog,sr or .in rncsthesiolopst for at least 2-3 hours follorving the procedure. Post-trcatmenl

t,rrrott,"r'r'riln and hypoglyccmia ,ir" .ot r'r',nn and must be prevented Mild conjunctival chcmosis aod

iiyi.re,',lu rolowi,,lihipr ocedure may last for a ferv days ancl theparcnts mLlstbc counselcd regardlng this'

iiig" i* S ROI'riquiies vitreo-retinal surgical intcrvention; rctinal detachment carries a high risk of

irrei,crsible blindness. VisrLtrl rchabilitationrrust be offered to all'isually challengcd ROPbables.

Followup of ROPbabies..
This nayde typically schcduled a{ier rvcck 1,2,4 and 12 follo.,it1g trcahnentbased on the fir'rdings rccorded

b_vthetrearingophthalmologist.h'ants\lidlRolregardlessof$fietheItheyha\eIequircdtreatncnt.areat
ii.k for a"uJtoplng visuaidisordcrs such as stratismus, amblyopia, rnyopia .rrd cata.act:'. Retinal

detachment ,ruy ,r[o o".u. duri.rg adulthood in inlants $,ith ROP Moreo\,er, premalu ty may itsell

n'cdisouse to refracri\.e cnors. stiabrsmus and lenticular opacitics. Applopriate fbiloiv-up lbl these

i,rtenrral nr oble1] s aft.r discharge from the NICU is cssential.Babics [eed to bc uidermorc intensive fol]o\
irn for thi first o rr.nths tollo\;d h\ r Less intensive fbllor.up schedulc until young adulthood period to

identill long term complications promptly.

Future of ROPscreening: Photo-documentation and Tele-ophthalmology
Thc use ofrctinal rvidc fieid digital inaging (wFDI) using a porlable fediatric fllndus camela such as the

RETCAM II. III and RETCAM shuttle (Clarity MSI, CA, USA) has becomc a useful adjunct to the

documentation ofROp and as a screering andtcaching tool'' . The PHOTO-ROP study repolts hal,e shown

thar WFDI compares wc1l $,ith in,:lirect ophthaltnoscopy $,ith a high diagnostic sensitivity''. In our countn

\\,here trained ophthalrnologlsts lbr ROP lnanagement arc so few innumber'when the neediS nluch more, the

r.ole oltele-ophihalmologyin screcning infants in pcripherally situated semi-urban and rural oenters by ROP

expcfts inth;reftiarycar; centers seemspronising. Thismay enable tirncl-v reltt.ral of the allected infantsto

appropriatc oenters for furthe r evaluation andtreatnent.

Summary:
ROP is emirging as one ofthe leading causes ofprcventable childhoodblindness in India'

The responsibilit-v ofrecognition of inlants for screcning liesx,jth the pediatrician/neonatologist.

screeljng for RoP shouldbc per.formed in allpretenn oconates Nho are bom < 34 weeks gestation and/or <

i750 graris birth weight: as *ell as ln babies 3,1-366,/7 lveeks gestation or 1750-2000 grams bith u'eight il
thcy haverisk firctors for ROP.

The first retinal cxamination should be perlbrmed not laler than,l wecks ofage or 30 days oflil'e jn infants

bom 2 28 rvecks ofgestatlonal agc. lnfants born<28 wccks or< 1200 grams bifih $cight shouldbc screened

earlJ,, by 2-S lveeks ofage, to enable earlyidentification ofAP-ROP

Communication with the parcrts regarding timel_v screcning for RoP, seriousness ofthe issue, possible

findings and co1'Ncquences 1s exlren1cly important.
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