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DEFINITION 

RETINOPATHY OF PREMATURITY (ROP)

▸ Vision threatening disease in preterm infants due to 
abnormal vascular development of the retina 

▸ It occurs in premature babies with low birth weight



DO WE HAVE COMMON 
CONSENSUS 



ICROP





ICROP III  2021 

Critical elements of disease classification 

Innovations in ophthalmic imaging  

Novel pharmacologic therapies with unique regression and 
reactivation features 

Recognition that patterns of ROP in some regions of the 
world do not fit neatly into the current classification system.



KEEP UPDATED 



NOMENCLATURE 



ZONES



ICROP 3 UPDATES

POST ZONE 2 
The committee defined a region of 2 DD 

peripheral to the zone I border as posterior 
zone II to indicate potentially more worrisome 
disease than ROP in the more peripheral zone 

II



The committee introduced the term notch to describe an incursion 
by the ROP lesion of 1 to 2 clock hours along the horizontal 

meridian into a more posterior zone than the remainder of the 
retinopathy. 

ICROP 3 UPDATES

NOTCH



When present, this should be Recorded by the most posterior zone 
of retinal vascularization with the TERM  “secondary to notch”  

For example, ROP in zone II in most places, but with a temporal 
notch extending into zone I, should be noted as “zone I secondary 

to notch” thereby distinguishing it from an eye in which most 
disease is present in zone I.

ICROP 3 UPDATES

NOTCH



“STAGE 1, ZONE 1 SECONDARY TO NOTCH, NO PLUS”
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PLUS DISEASE 

ICROP I 1984 : definition of plus disease was introduced 

 In the ICROP II 2005 :  definition of preplus disease was introduced  

In the ICROP III 2021 :  The committee recommends that the plus disease 
spectrum be determined from vessels within zone I , rather than from only 
vessels within the field of narrow-angle photographs and rather than from 
the number of quadrants of abnormality 

ICROP 3 UPDATES



PRE-PLUS DISEASE

Vascular changes 
that are not normal, 
but are insufficient 
for the diagnosis of 

plus disease

CONFUSING 
TERM 



BASIC NOMENCLATURE

PLUS DISEASE



ICROP 3 UPDATES
PLUS & PRE-PLUS DISEASE RANGE



CLINICAL PICTURE



Stage 0: incomplete 
vascularization

STAGE ZERO



STAGE  1 
Stage 1: Line



STAGE 2 
Stage 2: Ridge



STAGE 3 
 VASCULARIZED RIDGE (NEOVASCULARIZATION) 



Stage 4a: Partial RD 
macula on 

Stage 4b: Partial RD 
macula off 

STAGE 4 



Stage 4a: Partial RD 
macula on 

Stage 4b: Partial RD 
macula off 

STAGE 4 



STAGE 5
Stage 5 : Total retinal detachment &  was classified by configuration of the funnel

 Funnel configuration Ant. configuration Post. configuration

 Open-Open Open anterior Open Posterior

Open-Closed Open anteriorly Closed Posterior

Closed-Open Closed anteriorly Open Posteriorly

Closed-Closed Closed anteriorly Closed Posterior

When fibrosis precludes visualization of the posterior pole, the extent of detachment must be examined by B-scan 
ultrasonography.

V.DIFFICULT & CONFUSING 



To permit classification of stage 5 
by bedside examination ICROP III 
committee subclassified stage 5 

into 3 subtypes
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Stage 5A: Open Funnel RD 
with visible optic disc 
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Stage 5B: Closed Funnel RD or 
Retrolental fibrosis with no visible optic 

disc yet  normal ant segment 
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Stage 5C: Total RD with anterior 
segment abnormalities
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AP-ROP was added to the ICROP II in 2005 to describe a severe, rapidly 
progressive form of ROP located in zone I or posterior zone II. Previously 
known as rush disease 

AP-ROP as originally described typically affected the very pre- mature infants.

AGGRESSIVE POSTERIOR ROP (AP-ROP)- AGRESSIVE ROP (A-ROP)
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A-ROP VS AP-ROP

‣ A-ROP 

Agressive ROP ‘Not Posterior” 

New Vessels in zone 2

‣ AP-ROP 

Posterior pathology in zone 1 or 
post zone 2
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APROP-AROP
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APROP-AROP



APROP-AROP
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Eyes with A-ROP can demonstrate a unique posterior 
detachment pattern called Volcano tractional 

detachment  generally involving the fovea, in which 
the peripheral retina remains attached. 



NEW  
NOMECLATURE 



REGRESSION, 
REACTIVATION, & 

LONG-TERM SEQUELAE 



REGRESSION, REACTIVATION, & 
 LONG-TERM SEQUELAE

Regression: which refers to disease involution and resolution 

Reactivation:  which refers to recurrence of acute phase features. 

Regression may be complete or incomplete including persistence of retinal 
abnormalities. 

 Regression & reactivation should not be regarded as either the reverse or 
the repetition of acute ROP.



REGRESSION

Spontaneous or treatment-induced  

Regression tend to occur more rapidly after 
anti-VEGF therapy (1-3 d)  than after laser 

photocoagulation (7-14 d)



SIGNS OF REGRESSION 

Decreased plus disease 

Involution of tunica vasculosa lentis 

Better pupillary dilation 

 Greater media clarity 

Resolution of intraretinal hemorrhages. 



REGRESSION AFTER LASER 

REGRESSION AFTER ANTI-VGEF  



Vascularization into the peripheral avascular retina 
can be complete or incomplete, the latter being 

termed persistent avascular retina (PAR) 

PAR after ttt with anti-VEGF agents seems to occur 
with greater frequency and involve a larger retinal 

area.

PERIPHERAL AVASCULAR RETINA

REGRESSION



REACTIVATION
Reactivation is seen more frequently after anti-VEGF treatment than 

after spontaneous regression and rarely if ever occurs after 
complete laser photocoagulation. 

Literature stated that  it most commonly occurs between 37 and 60 
weeks’ PMA. & may occur significantly later, especially if 

reinjections are performed.



Wide spectrum (new self-limiting demarcation 
line to reactivated stage 3 with plus disease) 

Vascular changes in ROP reactivation include 
recurrent vascular dilation, tortuosity, or both or  

appearance of Nvs  

REACTIVATION SIGNS 



Documentation of reactivation should specify presence and 
location of new ROP features, noted by zone and stage using the 

modifier reactivated.  

(Example :  presence of a demarcation line during reactivation would 
be noted as “reactivated stage 1.”)  

If multiple ridges are present, the modifier reactivated is applied 
to the more anterior ridge, which is typically more active.

REACTIVATION



CONCLUSION 

The ICROP III retains current definitions such as zones , stage and circumferential extent of 
disease.  

Major updates in the ICROP3 include  

Def. of posterior zone II, notch, subcategorization of stage 5, and recognition that a 
continuous spectrum of vascular abnormality exists from normal to plus disease 

Also include the definition of aggressive ROP to replace aggressive-posterior ROP because 
of increasing recognition that aggressive disease may occur in larger preterm infants and 

beyond the posterior retina, particularly in regions of the world with limited resources 

ROP regression and reactivation are described in detail, with additional description of long-
term sequelae. 
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ICROP III UPDATES 

Recognition that patterns of ROP in some regions of the world do 
not fit neatly into the current classification system.
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ICROP HX 

1984 ICROP I was developed by 23 ophthalmologists from 
11 countries. 

1987 ICROP I was expanded to include RD 

2005 ICROP II  was revisited to incorporate advances during 
the intervening years including definition of preplus disease 
& AP-ROP



LONG TERM SEQUALEA

Late TRD, RRD, or, rarely ERD 

Retinoschisis from chronic traction of involuted stage 3 

Persistent avascular retina. (PAR) 

PAR is prone to retinal thinning, holes, and lattice- like changes & may be associated with RD later in life. 

 Macular anomalies including smaller foveal avascular zone and blunting or absence of the foveal depression 

 Retinal vascular changes. persistent tortuosity, straightening of the vascular arcades with macular dragging, 
and falciform retinal fold.  

Circumferential interconnecting vascular arcades, and  telangiectatic vessels occur frequently.

Patients with a Hx of premature birth, even without history of ROP, exhibit a spectrum of ocular abnormalities  that may lead to permanent sequelae.



To date, ROP classification has focused on acute disease, with less 
attention to regression  

The introduction of anti-VEGF agents has presented new 
challenges.  

The clinical features and time course of regression after anti-VEGF 
treatment of ROP differ compared with those of laser-treated

REGRESSION, REACTIVATION, 
AND LONG-TERM SEQUELAE



ICROP I :  1984 
1987 (UPDATED & EXTENDED)  

ICROP II  2005 

ICROP III  2021 


