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Foreword
AIOS remains deeply committed to nurturing academic 
excellence while promoting safe, ethical, and evidence-
based ophthalmic practice. This ROP CME series 
reflects that commitment and represents a collective 
effort of experts to empower clinicians to deliver high-
quality care, contribute meaningfully to research, and 
practise with confidence in an increasingly scrutinised 
healthcare environment.

In the current era of evidence-based medicine, clinical 
practice and academic inquiry are inseparable. 
Increasingly, clinical decisions are also being viewed through a legal lens, where 
adherence to accepted guidelines, documentation, and evidence-based protocols 
carries significant medicolegal importance. Retinopathy of Prematurity remains 
one such disease where failure to follow recommended screening schedules, 
document findings appropriately, or ensure timely referral and treatment can 
result in irreversible blindness and carries significant medicolegal implications. 
Therefore, the responsibility of preventing avoidable visual loss in premature 
infants rests on our ability to combine sound clinical judgement with robust 
scientific evidence.

As awareness among families and institutions grows, the expectations placed on 
ophthalmologists, neonatologists, and screening programs are also increasing. 
This CME series addresses these realities by emphasising standardized protocols, 
timely intervention, and clear communication, all of which are central to ethical 
and legally sound practice.

I am confident that this CME series will serve as a valuable resource and 
contribute meaningfully to improved outcomes in retinopathy of prematurity.

“Children see magic because they look for it.”
                                                                           — Christopher Moore

Dr. Partha Biswas
President
All India Ophthalmological Society
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Foreword
Dear Friends,

All India Ophthalmological Society (AIOS) has always 
taken pride in promoting high-quality scientific dialogue and 
clinical excellence across our members. Over the years, our 
conferences and academic initiatives have brought together 
expertise from across the country over many clinical disorders.

Retinopathy in prematurity (ROP) is one such condition which 
sits at the crossroads of Neonatology and Ophthalmology. 
With the rising survival of premature infants in our country, 
the burden of ROP is only set to grow. Recognizing this, we 
initiated a focused group discussion involving leading experts in ROP-Care from across 
India & drafted guidelines for the benefit of our members.

While these guidelines are not a legal document, they serve as a reference framework 
reinforcing that the treatment rendered follows nationally accepted best practices, 
drawn from the collective wisdom of our top experts in the field. The purpose was 
to understand the nuances of ROP management in Indian settings, and apply this 
understanding in real- world clinical scenarios. This, in turn will help and strengthen 
the confidence of the general ophthalmologists, pediatric ophthalmologists and retina 
specialists and enhance the quality of care delivered to our premature infants.

I would like to acknowledge the immense efforts of the mentors and members of the 
IROP Society, whose collective experience, clinical insights and academic dedication 
have been instrumental in shaping these consensus based guidelines. Must acknowledge 
efforts of Dr Anand Vinekar, who immediately agreed to my request of helping to bring 
out these guidelines. These guidelines would not have seen the light of the day but for 
Dr Prashant Bawankule ( our Chairman ARC ) who went out of the way to help & bring 
out this document under the aegis of AIOS-ARC.

I hope every ophthalmologist involved in the care of premature infants finds it useful for 
screening , diagnosing and managing this complex disease and more importantly, uses it 
in the service of our smallest, most vulnerable patients for their bright future.

Best regards, 

Dr Lalit Verma
President, AIOS ( 2022-23 ).
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Foreword
Dear all,

Retinopathy of Prematurity continues to challenge 
clinicians across India. We save more premature babies 
today than ever before, yet many of these infants 
face the lifelong burden of blindness purely because 
screening and timely intervention did not happen. This 
is preventable. As clinicians, we owe these children and 
their families clarity, consistency and accountability in 
the way we approach ROP.

This guideline book from AIOS arrives at the right moment bringing together 
clear, practical, and implementable recommendations written by expert 
clinicians who manage ROP every day. What I appreciate most is its simplicity 
without diluting scientific depth. The chapters move from classification and 
screening to treatment, long-term care, and medicolegal aspects in a way that 
any ophthalmologist, neonatologist, or trainee can follow with confidence.

The authors have addressed the realities head-on, using evidence as well as 
hard-earned practical wisdom from the field. This makes the book not just a 
guideline but a manual for real-world practice.

I congratulate the editors and contributors for bringing this work together with 
such clarity and purpose. A document like this strengthens our collective ability 
to ensure no premature child loses sight because of missed screening, delayed 
referral, or uncertainty in management.

I hope this book becomes a standard reference across the country, guiding 
clinicians, supporting training programs, and ultimately improving outcomes 
for our most vulnerable infants.

Dr Prashant Bawankule
Chairman, Academic and Research Committee 
All India Ophthalmological Society
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Retinopathy of Prematurity remains one of the leading causes of preventable childhood 
blindness across the globe. In India and many other countries, advances in neonatal 
care have saved countless tiniest premature infants, but the risk of ROP has also risen. 
Early detection, timely intervention, and consistent follow-up are essential to preserving 
vision in these vulnerable babies.

Over the years, understanding of ROP has evolved considerably. New classification 
systems, imaging tools, and treatment modalities have reshaped how clinicians approach 
this complex disease. Yet, despite all the progress, there has been a clear need for 
practical, evidence-based guidelines tailored to the realities of diverse clinical settings.

This book brings together the All India Ophthalmological Society guidelines on 
ROP in one cohesive reference. It aims to provide ophthalmologists, neonatologists, 
pediatricians, and allied health professionals with clear recommendations rooted in 
current best practices. From screening protocols and treatment options to follow-up 
strategies and medicolegal considerations, this resource is designed to guide day-to-day 
decision-making while encouraging uniform standards of care.

We have tried to present information in a way that is accessible without oversimplifying 
the nuances inherent to ROP management. The contributors to this volume include 
experts who have dedicated their careers to improving outcomes for these preterm 
infants. Their insights reflect both scientific evidence and hard-earned experience at the 
bedside and in the operating room.

We hope this book not only informs and guides but also reinforces the shared commitment 
to protect the vision and quality of life of children at risk of ROP. Ultimately, consistent 
application of these guidelines can help ensure that no child needlessly loses sight to 
this preventable disease.

We are grateful to the stalwarts and contributors who shared their expertise and 
perspectives to make this work possible. We also thank our mentors for their support 
throughout this project.

Editors
Dr Anand Vinekar 
Dr Snehal Bavaskar

Preface
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Introduction
ROP is a potentially blinding vasoproliferative disorder that affects the developing 
retinal blood vessels in preterm infants, particularly those with low birth weight.

Normal Retinal Vascularization: At birth, most preterm infants exhibit an 
incompletely vascularized retina (previously called as immature retina) wherein 
the retinal vessels have not yet reached the ora serrata (the retinal periphery). 
When there is no ROP, the media is absolutely clear, pupil dilates fully and easily 
and the retinal vessels appear of normal thin calibre and exhibit a dichotomous 
branching pattern, the ends of which have minimal tortuosity indicating sites of 
further vascular growth. (Figure 1) Only an incompletely vascularised retina is 
vulnerable to developing ROP. Every 2 weeks evaluation shows further growth 
and sprouting of these vessels forwards till they reach close to half a disc 
diameter of the temporal ora serrata and appearance of a bright Internal limiting 
membrane (ILM) reflex, after which there is no risk for ROP. This is achieved 
usually by expected date of delivery (EDD). The last bit of avascular temporal 
ora is not at risk of ROP but can take time even upto 6 months post term to get 
vascularised and does not need followup. This natural vascularization pattern 
is the first one to be learnt. ROP typically manifests within two to three weeks 
postnatally and can be identified through fundoscopy by a change in this regular 
pattern of vascularity, often accompanied by delayed or slow pupil dilatation 
and progressive vitreous haze. The disease exhibits considerable variability, 
with outcomes ranging from complete regression to partial regression with 
residual sequelae, or progression to severe retinal detachment and vision loss.

Retinopathy of Prematurity 
(ROP)

1

Dr Shilpi Narnaware, Dr Tapas Padhi
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Why this book?
India has the highest incidence of preterm births globally with over 3.01 
million born every year. With significant advancements in neonatal care, infant 
mortality rates have substantially declined. However, this progress has resulted 
in an increased burden of prematurity-associated comorbidities, including 
Retinopathy of Prematurity (ROP).

Given the substantial geographic variation in morphology, risk factors, and 
treatment response, a standardised classification system is essential for accurate 
documentation, prognostication, and therapeutic decision-making. Early 
detection, timely intervention, and appropriate follow-up can ensure positive 
long-term visual outcomes, underscoring the treatability of ROP. With optimal 
care, these fragile neonates can grow into healthy adults with preserved vision 
and quality of life. Any gaps/misses can result in complete, irreversible blindness 
for life!

Historical Perspective:
The earliest reports of ROP date back to the 1940s, shortly after the introduction 
of incubators in pediatric hospitals in the US. In 1953, Reese et al. proposed 

Figure 1; Fundus image of a baby born preterm showing immature retina in zone II.
Note the blood vessels ending at Zone I-II junction with an immature retina giving a 

greenish hue
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a classification system for retrolental fibroplasia, an early term for ROP. 
Subsequently, in 1979, an international committee was established to develop 
a unified classification system. This effort culminated in the publication of the 
“International Classification for Retinopathy of Prematurity” (ICROP) in 1984 
(ICROP-I), which was later expanded in 1987 to incorporate retinal detachment. 
A further revision in 2005 refined the classification by providing more precise 
definitions for Zone I disease, pre-plus disease, and aggressive posterior ROP 
(AP-ROP). Due to the continued variability of ROP phenotypes worldwide, an 
updated international ROP committee revised the classification in 2021, with 
35 members, including India for the first time. This latest edition reaffirmed 
elements of prior classifications while introducing modifications to reflect 
emerging clinical insights and advancements in management.

Classification of ROP:
ICROP Classification of Retinopathy of Prematurity (ROP)
For diagnosis and treatment, the International Classification for Retinopathy of 
Prematurity (ICROP) categorises the disease based on the following parameters:
1.	 Location (Zones)
2.	 Extent
3.	 Staging
4.	 Presence or Absence of Plus Disease

Location: Retinal Zones
The retina is divided into three zones, which help in diagnosing ROP and 
determining its severity. (Figure 2)

	� Zone 1: The centermost part of the retina, around the optic nerve and central 
visual area: a circle, the radius of which is twice the distance between the 
centre of optic disc and centre of macula

	� Zone 2: The middle part of the retina, extending from the edge of Zone 1 
to the ora serrata nasally.

	� Posterior Zone 2: The region within 2 disc diameters (DD) peripheral 
to the Zone 1 border.

	� Peripheral Zone 2: The area beyond posterior Zone 2, extending up 
to the ora serrata nasally.

•	 Zone 3: The outer edge of the retina, forming a crescent-shaped area of 
temporal retina: residual area temporal to zone 2.
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Extent of ROP: Clock-hours (Figure 2)
	� The extent of ROP is measured using a 12-clock-hour system, with each 

hour representing 30 degrees of the retina.

	� Previously, extent classification helped differentiate threshold and pre- 
threshold ROP.

Threshold ROP:
	� Defined as at least five contiguous or eight cumulative clock hours of stage 

3 ROP in zones I or II with plus disease.

	� Pre-threshold ROP was defined as any zone 1 ROP less than threshold, 
zone 2 stage 2 with plus, zone 2 stage 3 without plus or zone 2 stage 3 with 
plus but less than 5 contiguous or less than 8 cumulative clock hours of 
ROP

(Both threshold and pre threshold are not commonly used now in the post-
ICROP -3 era)

Figure 2. Zones of ROP according to the International Classification of ROP.

Stages of ROP: Classical ROP
	� Stage 1: Demarcation Line – A thin, flat, and well-defined line in the retina 

that separates the vascularized and avascular retina.(Figure 3)

	� Stage 2: Ridge – A thickened, raised demarcation line with volume, 
extending above the retinal plane. (Figure 4)
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	� Stage 3: Extraretinal Fibrovascular Proliferation – Growth of abnormal 
blood vessels extending into the vitreous from the ridge. (Figure 5)

	� Stage 4: Partial Retinal Detachment (tractional/ exudative)– Subdivided 
into:

	� Stage 4A: Fovea sparing (Figure 6)

	� Stage 4B: Foveal involving. (Figure 7)

	� Stage 5: Total Retinal Detachment– Typically funnel-shaped and now 
classified further as

	� Stage 5A: optic disc is visible by ophthalmoscopy (suggesting open- 
funnel detachment) (Figure 8)

	� Stage 5B: the optic disc is not visible due to retrolental fibrovascular 
tissue or closed-funnel detachment. (Figure 9)

	� Stage 5C: stage 5B is accompanied by anterior segment changes 
(e.g. marked anterior chamber shallowing, irido-corneo-lenticular 
adhesions, corneal opacification) (Figure 10)

The disease can exist in more than one stage in the eye at a time. For staging , 
the worse stage is taken into account.

Fig. 3 - Stage 1 ROP
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Fig. 4 - Stage 2 ROP

Fig.5 – Stage 3 ROP
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Figure 6 – Stage 4a ROP

Figure 7 – Stage 4b ROP
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Figure 8 – Stage 5a ROP

Figure 9 – Stage 5b ROP
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Figure 10 – Stage 5C ROP.

Plus Disease and Pre-Plus Disease
	� Plus Disease: Defined by marked dilation and tortuosity of retinal vessels 

in at least two quadrants of the posterior pole.

	� Pre-Plus Disease: Abnormal vascular dilation and tortuosity that do not 
meet the criteria for Plus Disease.

	� P-Score (Post ICROP-3): An objective, image-based grading system from 
P1 to P9, providing a gradient of plus disease severity. (Figure 11)

Figure 11 - P score
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Other signs of ROP:
	� Poor or slow or incomplete pupil dilatation

	� First sign is usually early vascular tortuosity near the disc

	� Media haze due to vitreous cellular haze

	� Neovascularization of iris

	� Retinal haemorrhages at edge of vascularised and avascular retina

Other ROP Variants
1.	 Aggressive ROP (A-ROP) (Previously APROP - Aggressive Posterior 

ROP) (Figure 12)

	� A severe and rapidly progressing form of ROP that do not follow the 
classical stages of ROP , occurring in Zone 1 or Posterior Zone 2.

	� Features:
•	 Dilated, tortuous blood vessels
•	 Flat vascularization
•	 Hemorrhages
•	 Intra-retinal shunts/ loops

	� Rapid progression to retinal detachment if untreated.

Figure 12 –AROP
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2.	 Half-Zone ROP (Posterior Zone 1 ROP) (Figure 13)

	� When retinal vascularization has not reached the fovea/macula center 
or remains within four-disc diameters (DD) from the optic disc 
margin.

	� Common in cases with ill-defined foveal anatomy.

Figure 13 – Half Zone ROP

3.	 Hybrid ROP (Figure 14)

	� A form of ROP with features of both A-ROP and staged ROP.

	� Characterized by the presence of ridge tissue and flat neovascularization 
in the same eye.
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4.	 Smouldering ROP (Figure 15)

	� A condition of delayed or incomplete regression of Type 2 
ROP with persistent avascular retina, despite improved weight gain 
and corrected age.

	� Typically involves Stage 1 or Stage 2 ROP, which neither progresses 
nor regresses over time.

Figure 14 – Hybrid ROP

Figure 15 – Smouldering ROP
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5.	 Bleb shaped, exudative ROP, retinal vasculitis as atypical features (Figure 
16)

	� Mild to severe exudation, usually posteriorly with features of vascular 
shunts

	� Can take form of bleb that progresses to vitreous haemorrhage and 
detachment in a couple of days

	� Severe attenuation of vessels with perivascular exudation/occlusion 
often oxygen induced

Figure 16 – Exudative ROP

Key Updates in ICROP 3 (2021) Compared to Previous ICROP 
Classifications:
The International Classification of Retinopathy of Prematurity, Third Edition 
(ICROP3, 2021) was developed by an expert committee comprising 14 pediatric 
ophthalmologists and 20 retinal specialists from 17 countries. The new edition 
retains core definitions such as zone, stage, and circumferential extent while 
incorporating several key updates to enhance diagnosis and classification.
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1.	 Plus and Pre-Plus Disease as a Spectrum
	 Previously considered distinct entities, “plus” and “pre-plus” diseases 

are now recognized as part of a continuous spectrum. These changes 
should be assessed using vessels within zone I, rather than relying solely 
on narrow-angle photographs or the number of quadrants affected. This 
modification necessitates closely spaced serial examinations to classify 
disease progression accurately.

2.	 “Aggressive ROP (AROP)” Replaces “Aggressive Posterior ROP 
(APROP)”

	 To account for aggressive disease seen in larger preterm infants, 
particularly in resource-limited settings, “Aggressive ROP (AROP)” is 
now the preferred term, replacing Aggressive Posterior ROP (APROP). 
This change acknowledges that aggressive disease may extend beyond 
posterior zones.

3.	 Introduction of the “Notch” Concept
	 The term “notch” refers to a focal area of posterior disease extension 

within an otherwise more peripheral zone. A notch represents 1–2 clock 
hours of incursion by the ROP lesion into a more posterior zone. The ROP 
zone should be classified according to the most posterior extent, with the 
“notch” modifier (e.g., “zone I secondary to notch”).  Figure 17

Fig. 17 – Stage 2 ROP Zone 2 secondary to Notch
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4.	 Definition of Posterior Zone II
	 A new sub-classification within zone II, termed “posterior zone II”, is now 

recognized. It includes a 2-disc diameter region peripheral to the zone I 
border, as ROP in this area is considered more severe than in peripheral 
zone II.

5.	 New Definitions: Regression and Reactivation

	� Regression: Refers to disease involution and resolution. The patterns 
of regression differ between spontaneous resolution and post-
treatment regression (e.g., after anti- VEGF or laser therapy).

	� Reactivation: Defined as the recurrence of acute-phase characteristics, 
including plus disease and new vessels, following initial regression. 
The term “reactivated” should be added when describing stages of 
reactivation (e.g., “reactivated stage 2”).(Figure 18)

Fig. 18– FFA picture of Reactivated stage 2 post Anti-VEGF injection
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6.	 Persistent Avascular Retina (PAR) Classification

	 Persistent Avascular Retina (PAR) is now recognized as a distinct clinical 
entity, (Figure 19) occurring in:

	� Untreated or spontaneously regressed ROP

	� Post-treatment eyes, particularly following anti-VEGF therapy

	 PAR is defined as an area of avascular retina ≥2 disc diameters (DD) and 
includes anterior avascular region and also avascular pockets within the 
posteriorly vascularised retina. It should be looked for carefully clinically, 
or preferably using fundus fluorescein angiography ( oral or intravenous) 
especially after anti-VEGF injections, and may precede reactivation of 
neovascularization, tractional disease reactivation, retinal breaks, or late 
rhegmatogenous retinal detachment. More data on the role of the choroidal 
supply in PAR is awaited. Small temporal strip of incomplete retinal 
vascularization less than 1 DD is normal and should not be confused with 
PAR.

Figure 19 – FFA picture of Peripheral avascular retina post Anti-VEGF injection
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7.	 Subcategorization of Stage 5 ROP

	 Stage 5 ROP is now classified into three subtypes based on fundus 
visibility and anterior segment involvement.

8.	 Patterns of Regression

	 Regression patterns vary depending on whether ROP resolves 
spontaneously or follows treatment. Notable differences include:

	� Anti-VEGF therapy: Regression is faster (1–3 days) with early 
vascular resolution.

	� Laser photocoagulation: Slower regression (1–2 weeks), but lower 
risk of PAR.

	� Spontaneous regression: May lead to incomplete vascularization of 
the retina.

Table 1- Regressed Retinopathy of Prematurity
1. Pigmentary changes
2. Distortion and ectopia of macula
3. Stretching and folding of retina in macular region
4. Vitreoretinal interface changes

5. Dragging of the disc

6. Persistent avascular retina

7.Lattice degeneration/ holes

8. Traction/rhegmatogenous retinal detachment

	 The above changes are more likely where proper screening and treatment 
have not been followed meticulously. In timely and well managed ROP 
eyes, it is very rare to see such changes.

Clinical Implications of ICROP3 Updates
These updates refine the classification of aggressive forms of ROP, reactivation 
risk, and regression patterns, ensuring that clinicians worldwide can make more 
precise diagnostic and treatment decisions. Understanding and integrating 
ICROP3 into practice is crucial for improving ROP management and visual 
outcomes in premature infants.
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Table 2: Major highlights between the ICROP classifications
Category ICROP 

I (1984)
ICROP II 
(1987)

ETROP 
(2003)

ICROP
Revisited 
(2005)

ICROP III 
(2021)

Year of
Publication

1984 1987 2003 2005 2021

Location
Zone	
I, II, III

Unchanged Unchanged Clinical 
definition 
of Zone I

Defined posterior 
Zone II

Disease 
Stages

Stage 1-5 Stage 4 
& 5 Clas-
sified

High (Type 
1) and low-
risk prethresh-
old (Type II)

APROP 
and preplus 
defined

APROP renamed 
as AROP. Stage 5 
ROP subclassified 
as (A, B, C)

Notch None None None None Defined
Plus Dis-
ease

Defined Same Same Preplus 
introduced

Plus and preplus 
redefined: Spec-
trum of vascular 
dilatation and	
tortuosity in ZoneI

Persistent 
avascular 
Retina
PAR

None Some 
description 
of avascu-
lar retina

Unchanged Unchanged Clearly defined

Regression/
Reactiva-
tion

None Features	
of spon-
taneous 
regression 
described

Unchanged Unchanged Regression and 
reactivation 
(spontaneous & 
post anti-VEGF) 
defined and elab-
orated
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In India, efforts to prevent blindness from Retinopathy of Prematurity (ROP) are 
driven by three key national programs:

i.	 Child Health Program under the Ministry of Health and Family Welfare

ii.	 Rashtriya Bal Swasthya Karyakram (RBSK)

iii.	 National Programme for Control of Blindness and Visual Impairment

These initiatives highlight the critical role of neonatologists and pediatricians 
in the prevention, early detection, and management of ROP. Over the past 
decades, geographic variations in ROP epidemiology have become evident due 
to regional disparities in neonatal care quality. These differences underscore 
the need for customised interventions and targeted strategies to combat ROP. 
Vigilant screening and early treatment effectively remain crucial in reducing the 
risk of severe visual impairment in affected infants.

Since 2010, multiple ROP screening guidelines have been introduced. However, 
the lack of a standardised preferred practice guideline makes quick clinical 
decision- making challenging. This article consolidates key recommendations 
from existing guidelines, including:

i.	 NNF Clinical Practice Guidelines (2010, 2020)

ii	 RBSK Guidelines for Operationalizing ROP (2017)

iii.	 Project Operational Guidelines (2018)

By integrating these resources, we aim to eliminate ambiguity, ensure 
consistency, and provide an easily accessible reference for clinicians. Here, we 

2
Screening Guidelines in India

Dr Snehal Bavaskar , Dr Mangat Dogra
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outline the key recommendations for ROP screening, treatment, and follow-up 
based on common principles across existing guidelines, real-world experience, 
and expert consensus from the IROP Society.

Treatment of ROP is based on Early Treatment for Retinopathy of Prematurity 
Study(ETROP ) differentiation of following two types of ROP:

Type 1 needs immediate treatment,

Type 2 needs close followup till complete regression or progression to type 1.

Table 1 : Two types of ROP as per ETROP
Type 1 ROP Type 2 ROP
Zone I, any stage ROP with plus 
disease

Zone I, stage 1 or 2 with no plus disease

Zone I, stage 3, with or without plus 
disease

Zone II, stage 3 with no plus disease

Zone II, stage 2 or 3 ROP, with plus 
disease

Table 2: Recommended Screening Guidelines for ROP
(National ROP Guidelines 2017-18)

Category Guidelines
Whom to 
Screen

Neonates meeting any of the following criteria: (1-2-3-4 rule)

1.	 Gestational age (GA)* <34 weeks

2.	 Birth weight <2000 g

3.	 GA 34–36 weeks with any of the following risk factors: - 
Cardio- respiratory support / Prolonged oxygen therapy / 
Respiratory distress syndrome /Chronic lung disease/ Fetal 
hemorrhage / Blood transfusion / Neonatal sepsis / Exchange 
transfusion /Intraventricular hemorrhage / Apnea /Poor 
postnatal weight gain
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When to 
Screen

First Screening: - Before 4 weeks of postnatal age (PNA)** or 
before 30 days of life

In neonates <28 weeks GA (up to 27 weeks + 6 days) or birth 
weight

<1200 g, or if GA at birth is uncertain, first exam should be done 
at 2–3 weeks PNA

Screen before discharge in case baby is unlikely to return for 
followup
ZONE Stage Interval

Follow-up 
Screening 
(Type 
2 ROP 
– Refer 
Table 1)

Zone 1 Immature retina 
Stage 1-2 with no plus 
Regressing ROP

1-2 weeks
1 weeks /less
1-2 weeks

Zone 2 Immature retina 
Stage 1
Stage 2
Stage 3 
Regressing ROP

2-3 weeks
2 weeks
1-2 weeks
1  week / less
2  weeks

Zone 3 Stage 1 or 2
Regressing ROP

2-3 weeks
2-3 weeks

Where	 to 
Screen

Preterm infants not discharged from SNCU/NICU should 
be examined in the unit itself.
Discharged stable infants can be followed up in SNCU/NICU or 
the ophthalmologist’s clinic.

Who	
Will 
Screen

Trained ophthalmologist using IDO , or Trained technician, or 
DEIC-trained optometrist using retinal imaging.

If non-ophthalmologists use wide-field retinal imaging systems, 
an ophthalmologist must review images promptly (online or 
offline) to initiate treatment within 48 hours if necessary.

Screeners must follow a strict weekly schedule (same day/time) 
to visit SNCU/NICU. Have back-up screener if not available for 
vacation etc.
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Documenta-
tion & Com-
munication

Use ROP standardized form, including - ICROP zone/stage/
extent in clock hours / presence of plus or preplus disease /
Presence of AROP, atypical ROP ,NVI

Do not miss on documenting Optic Nerve head status (Pallor/
hypoplasia/cupping, persistent fetal vasculature) and any other 
congenital or developmental ocular or systemic anomalies and 
family history at first visit

Whether treatment is indicated or Follow-up plan

Findings and management decisions must be clearly 
documented and communicated to parents in verbal and written 
forms, including the next screening date too.

Dilation Use Phenylephrine (2.5%) + Tropicamide (0.8%) 
(commercially available) or manually prepare a 1:1 dilution 
with 0.5% methylcellulose drops.

Pupil dilation should be done 30 minutes before examination.

Equipment 
Required

IDO or widefield infant fundus camera 20D or 28 D lens

Infant lid speculum and Scleral depressor- (Sterile and clean 
set) Dilating eye drops

Topical anaesthetic eye drop (proparacaine 0.5%) Topical 
antibiotic eye drop e.g. tobramycin 0.5% Topical lubricating 
drops eg CMC 0.5%

Sterile cotton and gloves

Coupling gel if imaging device used

Retinal Im-
aging

Tele-Screening Model - Incorporates non-physicians for 
screening STAT Score: Accreditation system for imagers

KIDROP Model: Hub-and-spoke system, opportunistic 
screening at district levels

Affordable Cameras with possible AI integration in the future.
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Procedure	
for Screening

1.	 Obtain informed consent from parents.

2.	 Baby should be fed & burped 45–60 mins before screening.

3.	 Swaddle the baby and restrain arms to minimize movement; 
an assistant helps position the baby.

4.	 Apply topical anesthetic (Proparacaine 0.5%) to the 
conjunctival sac.

5.	 Wait 30 seconds before applying infant/pediatric speculum.

6.	 Consider oral dextrose (10% or 25% lollipop form) for 
analgesia.

7.	 Monitor aponea, skin colour, movement, aspiration, 
bradycardia

8.	 Neonatal resuscitation oxygen/ bag-mask neonatal/ pulse 
oximeter is desirable with training in basic life support for 
infants

*Gestational age (GA) – the time elapsed between the first day of last menstrual 
period and the day of delivery. **Postnatal age (chronological age ) PNA- age 
since birth
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Treatment modalities are laser (the current ‘gold standard’), intravitreal injection 
of anti-vascular endothelial growth factor (anti -VEGF) agents and vitreo retinal 
surgery. These are summarised below:

1.  Laser Treatment for Retinopathy of Prematurity (ROP)
Dr Deeksha Katoch , Dr Pranab Das

Laser treatment for ROP utilizes portable laser indirect ophthalmoscopy (LIO)-
based equipment, enabling transport to and from neonatal units. The laser 
wavelengths used include either diode (810 nm) or double-frequency Nd:YAG 
(532 nm). The 532 nm laser, which is more widely available, has been shown 
to be equally effective as the 810 nm laser while posing a lower risk of cataract 
formation and anterior segment ischemia and less painful.

The treatment targets the entire avascular retina anterior to the ridge, extending 
to the ora serrata, while sparing the ridge itself. In select cases of progressive 
stage 3 and limited stage 4A disease, laser spots may be judiciously applied 
posterior to the ridge if the disease is confined to zone 2, ensuring adequate 
preservation of the posterior retina. Laser photocoagulation works by ablating 
the avascular retina, reducing the release of angiogenic factors responsible for 
vasoproliferation in ROP. Good training is essential for providing effective laser 
for ROP.

Timing of Treatment
Laser photocoagulation should be performed as soon as possible, ideally 
within 2–3 days of diagnosis. Delays in treatment increase the risk of disease 
progression and reduce the chances of a successful outcome.

3
Treatment of ROP

Dr Deeksha Katoch, Dr Pranab Das, Dr Anil Gangwe, Dr Alay Banker, 
Dr Sushma Jayanna, Dr Pramod Bhende
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Location of Procedure
Laser treatment can be performed in the Neonatal Intensive Care Unit (NICU)/
Special Newborn Care Unit (SNCU) or in the operating theater. All procedures 
must be conducted under the monitoring of a neonatologist, pediatrician, or 
anaesthetist and trained support nursing staff, experienced in providing advance 
life support for neonatal care. All equipment and processes must be available for 
the same. Regular mock drills help maintain agility and fill gaps.

Choice of Anesthesia
Topical anesthesia using 0.5% proparacaine eye drops is the preferred method 
for laser procedures, allowing treatment of both eyes in a single session in most 
cases. General anesthesia is typically avoided due to the limited availability of 
anesthetists experienced in neonatal care and the lack of NICU/PICU setups for 
post-procedure monitoring, particularly in standalone eye hospitals. Comforting 
manoeuvres during topical anesthesia include swaddling, administering a 25% 
dextrose solution, and maintaining warmth.

For secondary treatments, especially after anti-VEGF injections, laser may be 
required at a more advanced postmenstrual age (PMA) or when the infant weighs 
over

3.5–4 kg. In such cases, swaddling becomes difficult, and intravenous sedation or 
general anesthesia may be considered. All laser procedures should be conducted 
with continuous monitoring of heart rate, respiratory rate, oxygen saturation, 
and body temperature. For critically ill infants, laser treatment can be performed 
through the sloping walls of an incubator, but anti-VEGF therapy may be a 
preferable alternative.

Required Equipment and Medications
1.	 Laser console – 532 nm green laser (preferred) or 810 nm diode laser with 

an indirect laser delivery system

2.	 Laser protective glasses

3.	 20D or 28D lens

4.	 Pediatric eye speculum (e.g., Alfonso or equivalent)

5.	 Infant scleral depressor
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6.	 Dilator eye drops:
o	 Commercially available Tropicamide 0.8 % + Phenylephrine 2.5%
o	 Cyclopentolate 0.5%
o	 Phenylephrine 5% + Tropicamide 0.8% (diluted 1:1 with lubricating 

eye drops to achieve 2.5% Phenylephrine and 0.4% Tropicamide)
o	 Administered 1 drop in each eye 2–3 times, 10–15 minutes apart, 30– 

40 minutes before the procedure

7.	 Topical anesthetic eye drops (proparacaine 0.5%)

8.	 Topical antibiotic eye drops (e.g., Tobramycin)

9.	 Preservative-free lubricating eye drops

10.	 Signed consent form

11.	 Optional: Wide-field digital fundus imaging camera – for better 
documentation of coverage, skip areas and follow-up.

Indications for Laser Treatment
The ETROP study recommends laser treatment for high-risk pre-threshold ROP 
(Type 1 ROP), (Refer Chapter 2, Table 1))

With the advent of anti-VEGF therapy, most cases of Zone I ROP, including 
aggressive ROP (AROP), are now primarily managed with anti-VEGF injections 
followed by laser when indicated, vide infra.

Laser treatment is also indicated for ROP reactivations post anti-VEGF therapy 
and for significant persistent avascular retina (≥2 disc diameters) following 
spontaneous regression or post anti-VEGF treatment. This has increased in the 
post anti VEGF era and requires more skill and experience owing to the larger 
size of the baby especially when attempted under topical anesthesia. Laser is 
also used in tandem with anti- VEGF injections in atypical ROPs and pre-surgery 
to reduce plus component. In eyes with frank conjunctivitis/ Nasolacrimal duct 
infection, laser may be preferred over injection if a delay will lead to rapid 
disease progression
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Laser Procedure
1.	 Obtain written informed consent from the parents.

2.	 Discontinue oral feeds at least one hour before the procedure (topical 
anesthesia) or four hours before (general anesthesia; two hours for 
breastmilk).

3.	 Secure intravenous access and administer IV fluids as per neonatal infusion 
guidelines.

4.	 Dilate the pupils.

5.	 Swaddle the infant to minimize movement.

6.	 Administer a 10%-25% dextrose or 24% sucrose solution orally for 
soothing under topical anesthesia.

7.	 Prevent hypothermia and hypoglycemia during and after the procedure.

8.	 Treat both eyes in a single session unless contraindicated by the infant’s 
systemic instability.

9.	 Apply near-confluent laser burns to the avascular retina, extending to the 
ora serrata while avoiding the ridge. (Figure 1,2)

10.	 Adjust laser settings to achieve a whitish-grey burn, titrating power from 
posterior to anterior. The burns are lighter and achieved with lesser power 
when 532 nm green laser is used (compared to diode laser). Always use 
minimum power to get the spots and this needs dynamic changes in 
different quadrants and zones.

11.	 Monitor vital signs throughout the procedure and for two hours post- 
procedure.

12.	 Resume oral feeding 30 minutes post-procedure.

13.	 If the infant does not tolerate the procedure, consider pausing and closely 
monitor vital signs and oxygen saturation.

14.	 Premature infants, especially those with chronic lung disease, may develop 
or experience increased apnea episodes or oxygen requirements; they 
should be closely monitored for 24–48 hours post-procedure in neonatal 
care settings.
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Figure 1 - Image showing near-confluent greyish white fresh laser burns covering 
entire avascular retina anterior and posterior to the ridge.

Post-Laser Follow-Up
•	 Prescribe topical antibiotics and steroids (e.g., Tobramycin + 

Dexamethasone or Loteprednol or Fluorometholone) three times daily for 
seven days.

•	 Conduct the first follow-up examination 5–7 days after treatment to 
assess laser adequacy, residual areas needing retreatment, and disease 
regression.

•	 Continue weekly follow-ups until complete regression.

•	 If retreatment is required, it should typically be performed 7–14 days after 
the initial session. The skip areas to be identified. This is better done on 
retinal imaging.

•	 Follow-up examinations should be individualized; once disease regression 
is confirmed, schedule check-ups at 3 months, 6 months, and annually 
thereafter.

•	 Perform cycloplegic refraction at 6 months, vision assessment and any 
strabismus at 4-6 months.

•	 Monitor all infants until preschool age for visual acuity, refractive errors, 
cerebral visual impairment and strabismus.
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•	 Early correction of myopia (≥5 diopters) with spectacles is recommended. 
Specific guidelines are available about what and when to prescribe for this 
group, though good evidence based guidelines are lacking.

•	 Essential to explain to the parents that refractive errors are also a 
consequence of premature birth and not always associated with ROP, laser 
or anti-VEGF.

Figure 2 : A female preterm infants born at a gestational age of 28 weeks and a birth 
weight of 800 grams presented at a postmentrual age of 35+4 weeks with extensive 
Stage 3 in zone II reaching threshold ROP stage in right (A) and left eye (B) with 
severe plus disease and a layered preretinal bleed in right eye along the elevated 
ridge. Laser photocoagulation was done anterior and posterior to the ridge and 

bottom panel shows regression of the ridge, plus features in both eyes 8 weeks post 
procedure in right (C) as well as left eye (D).
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Outcomes:
With laser treatment:

•	 One-third of treated eyes achieve normal vision (20/40 or better).

•	 Indian studies show a high proportion of eyes with a favorable outcome for 
classical indications of laser (over 85-90%)

•	 One-fourth of treated eyes may have vision worse than 20/200.

•	 The ETROP study reported that at six years post-treatment, 8.9% of eyes 
with high-risk pre-threshold ROP had unfavorable structural outcomes.

2.   Anti- VEGF treatment:
Dr Anil Gangwe , Dr Alay Banker

Aim of treatment
Primary aim of initial treatment with intravitreal injection of anti-vascular 
endothelial growth factor (anti VEGF) shall be to achieve an early or immediate 
control over the severe retinopathy which mediated by pathologically elevated 
levels of VEGF throughout the vitreous cavity. This initial control of the VEGF 
storm is helpful in achieving better structural or anatomical outcomes compared 
to the laser monotherapy. Initial control of retinopathy with anti VEGF is 
associated with more peripheral physiological vascularisation of retina, which 
in turn may allow for preservation of more functional retina. Preservation of 
peripheral retina shall allow for more field of vision or probably less myopic 
refractive error in such infants.

However, this shall not be used or highlighted as the primary aim treatment with 
anti VEGF during parental counselling.

Indications
	� Conventional (Common)

1.	 Aggressive posterior retinopathy (A-ROP) in zone 1

2.	 Hybrid ROP involving Zone 1

3.	 Stage 2+, stage 3 with or without plus disease in zone 1

	� Unconventional (Less common)
1.	 Aggressive posterior retinopathy (A-ROP) in zone 2 posterior
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2.	 Hybrid ROP involving zone 2 posterior

3.	 Stage 2+, stage 3 +/- in zone 2 posterior

4.	 Nondilating pupil with florid iris new vessels or extensive tunica 
vasculosa lentis precluding laser photocoagulation in an infant with 
treatment requiring ROP

5.	 Sick infant admitted in neonatal intensive care unit (NICU) or sick 
new born care unit (SNCU) with or without assisted ventilation, no 
able to tolerate or withstand the laser procedure as per the written 
recommendations of the treating neonatologist or pediatrician.

6.	 Before and or after lens sparing vitrectomy (LSV) for stage 4 ROP 
with very active/ florid new vessels

7.	 Proven or suspected anterior segment ischemia in an eye previously 
treated with laser photocoagulation for treatment requiring ROP

8.	 Poor response to initial treatment with anti VEGF, characterised by 
persistent plus disease or new vessels at 1 week after injection

9.	 Reactivation within zone 1 or zone 2 posterior.

	� The Anti VEGF agents

Following commercially available anti VEGF agents can be

1.	 Bevacizumab (Avastin®, Genentech, South San Francisco, CA, 
USA)- off label use

2.	 Ranibizumab (Lucentis or Accentrix®, Genentech, South San 
Francisco, CA, USA/Roche, Basel, Switzerland)

3.	 Ranibizumab (Razumab®, Intas Pharmaceuticals Limited, 
Ahmedabad, India)

4.	 Aflibercept (Eylea, Regeneron Pharmaceuticals, Inc, NY, USA) 
Currently Ranibizumab (Lucentis or Accentrix®) has been approved 
by Drug Controller General of India (DCGI) for use in preterm infants 
with ROP while Ranibizumab (Razumab®) has been provisionally 
approved (till 28 February 2025). Other commercially available 
biosimilars of Bevacizumab, Ranibizumab have not been approved 
by DCGI for use in preterm infants with ROP.
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	� Dose of anti VEGF

Anti VEGF agents Recommended dose for preterm 
infants(1/3rd to ½ adult dose )

Avastin 0.5 to 0.625 mg
Accentrix/ Lucentis/ Razumab 0.2 to 0.25 mg
Eylea 0.4 mg to 1mg

•	 Preinjection preparation-

1.	 Documentation of clinical findings- The clinical characteristics 
of ROP, shall be documented using any available method of fundus 
photography (desirable). Schematic drawings based on the ICROP 3 
guidelines should be used if imaging is unavailable.Relevant anterior 
segment findings (Presence or absence of tunica vasculosa lentis, 
iris neovascularisation, lens clarity) should be noted in the records. 
Any active periocular infection or discharge must be ruled out before 
planning for the injection by observation of lacrimal sac area of any 
fullness, redness or swelling and performing ROPLAS .

2.	 Written informed consent by the parents or legal guardian (A 
sample copy attached). The consent shall be explained to the parents 
in the language that they understand and include mention about the 
off-label use of Bevacizumab (Avastin) in ophthalmology. A written 
informed consent by one the parent of the infant in his or her own 
handwriting desirable.

3.	 Feeding prior to injection- If the procedure is planned under topical 
anesthesia (which is the most common practice), oral feed shall be 
withheld for 30 minutes prior to the procedure.

4.	 Pupillary dilation- Dilatation may be performed before the injection, 
but it is not always necessary. However, as most of the infants 
undergoing the procedure may have pupillary rigidity with or without 
NVI, care shall be taken not to use the dilating drops excessively. 
The status of pupillary dilation mentioned in the ophthalmologist’s 
examination notes shall be used as a guide for this, if nurse or 
paramedical staff is responsible for instilling the dilating drops.
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	� Injection procedure

1.	 Qualified Personnel: The injection should be performed by an 
ophthalmologist with at least one year of experience managing ROP. 
Those with less experience should perform at least five supervised 
injections before independent administration as risk of lens injury is 
likely to be 30 times higher than in adults.

2.	 Procedure Setting: The procedure can be performed in an ophthalmic 
OR, NICU bed-side or neonatal surgical theatre equipped with 
neonatal resuscitation facilities. Monitoring of heart rate and oxygen 
saturation is essential.

	 All necessary arrangement to avoid hypothermia must be in place 
before and during the injection procedure. (Ex. switching off the air 
conditioners or raising the temperature or use of warmers or portable 
infant warmers etc). When performing procedure without operating 
microscope, indirect ophthalmoscope can be used.

3.	 Anesthesia: Typically performed under topical anesthesia (0.5% 
Proparacaine or 4% Xylocaine gel). If sedation is needed, medications 
should be administered by a neonatologist or anesthetist with neonatal 
resuscitation backup

4.	 Bilateral Injection: Both eyes can be treated in a single session using 
separate sterile instruments unless contraindicated.

5.	 Needle Type: 29G-32G needles (4-12 mm length) can be used.

6.	 Single Vial vs. Two Vials: A single vial can be used for both eyes, 
withdrawing the total volume into a single syringe before aliquoting 
into separate syringes. Multi-puncture use of Avastin or other vials is 
discouraged.

7.	 Antibiotics: Pre- and post-injection antibiotic prophylaxis is not 
routinely recommended.

8.	 Aseptic Measures: Preoperative and post injection povidone-
iodine 5% in the cul-de-sac is mandatory to reduce the risk of 
endophthalmitis. The ocular surface should be thoroughly cleaned 
with Betadine solution before the procedure and preferably draped 
with a plastic drape.
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9.	 Aseptic Measures: Preoperative and post injection povidone-
iodine 5% in the cul-de-sac is mandatory to reduce the risk of 
endophthalmitis. The ocular surface should be thoroughly cleaned 
with Betadine solution before the procedure and preferably draped 
with a plastic drape.

10.	 Injection Technique: The injection should be administered 1-1.5 mm 
from the limbus, parallel to the visual axis, with careful withdrawal 
and close injection site with a cotton bud for atleast 30 seconds to 
prevent drug egress and avoid subconjunctival haemorrhage. Always 
use autoclaved sterile speculum to avoid eyelashes into the injection 
field or touching tip of needle. There is no need to patch the eye. After 
completing first eye, the surgeon and assisting nurse shall change the 
gloves and the same the procedure is repeated for the other eye. Post 
injection instill betadine eye drops in each eye.

11.	 Immediate post injection monitoring- Infants should be observed 
for 15-20 minutes post-procedure for vitals, if performed outside the 
NICU.

	� Follow up

Follow 
up visit

Schedule after 
injection

Aim Document

First 3-7 days Look	 for 
procedure related 
complications

Corneal clarity, tunica 
vasculosa lentis, pupillary 
dilation, iris new vessels, 
lens and media clarity
Specifically look for	
features	 of endophthalmitis	
or intraocular inflammation 
in  the form of circumcorneal 
congestion, hypopyon, 
vitritis
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Second 14 days Response	
to
treatment,	
and complications

Response to treatment-
tunica vasculosa lentis, 
pupillary dilation, iris 
new vessels, media clarity 
Fundus-Status of plus 
disease, new vessels and 
arterio-venous shunts
Endophthalmitis-
circumcorneal congestion, 
hypopyon, vitritis Crunch 
phenomenon- Contraction 
of vitreous and neovascular 
fronds around	 the	
posterior	 pole	
and vascular arcades with 
or without tractional retinal 
detachment

Third Judged	 as per	
the disease 
severity	and
response to 
treatment

Status of ROP 
and	 retinal 
vessels

Monitor the resolution of 
acute retinopathy changes 
(Stage and plus disease) 
and physiological retinal 
vascularisation in the 
avascular retina

Forth	
or subse-
quent

Judged	 as per 
the disease 
severity	and 
response to 
treatment

Status of retinal 
vascularisation 
and features of 
reactivation	
of ROP

Monitor for physiological 
retinal vascularisation and 
look for reappearance of 
acute stage retinopathy 
changes in the form of 
arterio-venous shunt, stage, 
preretinal hemorrhages or
spectrum of preplus to plus 
disease
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	 After the injection procedure, if the parents are not able follow up within 
a week, then they must be guided to follow up locally with another 
ophthalmologist who can at least look for circum corneal congestion, 
hypopyon and the fundal glow by indirect or direct ophthalmoscope.

	� Management of reactivation (Figure 3)

	 Diagnosing reactivation is not easy and requires training and experience, 
since the reactivation may be insidious, smouldering type and not easily 
visible in the thinned- out vasculature. Reactivation can occur depending 
on the anti-VEGF used, appearing around 7-8 weeks with Ranibizumab 
and 12-13 weeks with Bevacizumab. It presents as recurrent subtle or 
aggressive acute ROP changes that are seen both posteriorly at site of 
original ridge and anteriorly at edge of vascularised junction.

	 Reactivation in Zone 1 and posterior zone 2 may require repeat anti-VEGF 
if laser is not feasible. Otherwise, laser photocoagulation is the preferred 
treatment. Oral and intravenous FFA are increasingly being used to identify 
insidious reactivation.

	� Long-term follow up/ Refraction-

	 Infants treated with laser or anti-VEGF or a combination require long-term 
monitoring for refractive errors and amblyopia, along with periodic retinal 
evaluations, especially in those with persistent avascular retina (PAR). 
Follow-ups should occur every six months until school age and annually 
thereafter. It is a good practice to warn all parents to avoid screen time, 
especially for feeding. Rather they should provide visually stimulating toys 
and surroundings for good visual development and have natural outdoors 
activities as child gets older.

•	 Unsolved issues or ongoing concerns

1.	 The natural course of reactivated ROP is unclear, making treatment 
guidelines difficult to establish.

2.	 Persistent avascular retina in anti-VEGF-treated eyes may behave 
differently from spontaneously regressed ROP. Annual fundus 
evaluations are recommended.
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3.	 The systemic impact of anti-VEGF (e.g., on bronchopulmonary 
dysplasia and neurodevelopment) though not huge, remains 
uncertain, requiring careful parental counseling and pediatric follow-
ups. This should not deter any parent or doctor from the anti-VEGF 
therapy which is highly efficacious in blindness prevention from 
severe ROP. Only monitoring, documenting and management of any 
neurodevelopmental delay is required.

	 Further research is needed to refine management strategies for 
reactivated ROP and long-term retinal health in these infants.

Figure 3- Retcam fundus image of reactivated stage 2 ROP post AntiVEGF injection 
with PAR (A) clearly demarcated by corresponding FFA (B). Laser photoablation (C) 

of entire avascular retina followed by supplemental laser showing complete regression 
of the disease(D).

A
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3.  Surgery:
Dr Sushma Jayanna, Dr Pramod Bhende

Overview
Surgical intervention in ROP is often an emergency and last resort to prevent 
disease progression and potential lifelong blindness. Before exploring the 
surgical techniques, it is crucial to understand how the eye of a preterm infant 
differs from that of an adult. A thorough knowledge of ocular anatomy is the 
foundation of successful surgery. Each preterm eye with ROP presents unique 
patho-anatomical

challenges, making prior knowledge essential for anticipating intraoperative 
difficulties and optimizing outcomes. The key anatomical differences between 
an infant’s eye and an adult’s eye are summarized below:

Differences in the Anatomy of an Infant and Adult Eye:

Feature Infants Adults
Eyeball Di-
ameter	 / 
Axial Length 14-16 mm 24 mm

Sclera

Variable thickness (~0.4 mm in the 
first 6 months), more flexible, less 
tensile (low scleral rigidity)

~1.03 mm thick, less 
flexible, better tensile 
strength

Cornea Smaller, thick, and steep Stabilizes by age 12
Lens Softer,	 spherical, thicker,	

occupies larger space in small eye
Elliptical

Pars Plicata Almost adult size Adult size (2 mm)

Pars Plana

Underdeveloped, safe zone of entry 
for LSV is 0.5 to 1 mm from limbus

Well developed, safe 
zone of entry is 3-4 
mm from limbus

Vitreous

Sticky, strongly adherent, difficult to 
induce posterior vitreous detachment 
(PVD)

Comparatively	 easier	
to induce PVD

Note: The anterior segment of an infant’s eye is 80% of the adult surface area, 
while the posterior segment is 20%.
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Indications
Surgical intervention is indicated in:

•	 Stage 4A: Partial retinal detachment (RD) with an attached macula (Figure 
4A)

•	 Stage 4B: Partial RD with macular detachment (Figure 4B)

•	 Stage 5 ROP: Total retinal detachment (Figure 4C)

Figure 4 . Indications for the surgery- A) stage 4A, B) stage 4B, C) stage 5

Modes of surgical intervention

Surgical options include scleral buckling, vitrectomy with or without lensectomy, 
open sky vitrectomy, scleral imbrication or a combination of these techniques. 
If necessary, additional laser or cryotherapy can be performed during surgery in 
eyes with untreated peripheral avascular retina and active disease. The choice 
of intervention depends on disease severity, with the primary goal being to 
relieve traction and facilitate natural retinal reattachment. Unlike adult retinal 
detachment surgery, where the aim is immediate retinal reattachment, ROP 
surgery focuses on achieving a traction-free retina while minimizing iatrogenic 
retinal breaks. Experts emphasize a “less is more” approach to ROP surgeries, 
where balancing intervention with preservation is key to achieving optimal 
anatomical outcomes.

A specialized team of anesthesiologists experienced in managing preterm infants 
and a well-equipped neonatology unit are essential for successful surgical 
management.

BC
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Scleral Buckling
Indications:

•	 Stage 4A and 4B ROP: In acute phase these are emergency surgeries to be 
done within 1-2 days of onset especially when associated with AROP or 
post injection

•	 Select cases of Stage 5 ROP with peripheral circumferential focal traction 
but minimal anteroposterior traction

•	 Late-onset rhegmatogenous retinal detachment with peripheral breaks in 
eyes with regressed ROP

Technique:
The basic technique is similar to that used in adults but presents unique 
challenges due to the small orbit and limited working space. The appropriate 
buckle size is selected based on the extent of circumferential traction and 
quadrant involvement. Common choices include encircling buckles (#240, 41, 
42) or segmental buckles (#276, 277, 287, 42). Scleral tunnels or sutures may 
be used, depending on buckle selection. Subretinal fluid (SRF) drainage is often 
impractical, necessitating repeated paracentesis to achieve the desired buckle 
effect without raising intraocular pressure. Digital assessment of intraoperative 
IOP and optic disc pulsation is crucial before case closure. If active disease is 
present, trans-scleral cryopexy or laser may be performed to suppress VEGF 
activity. Alternatively, scleral imbrication (typically temporal) can be considered 
to shorten the sclera and reduce retinal traction.

Desired Outcome:
Achieving adequate indentation at focal traction sites to relieve stress on the 
retina. Postoperative follow-ups should show no worsening of traction or retinal 
detachment if sufficient indentation is achieved. (Figure 5)

Tissue remodelling occurs over time, necessitating removal of the encircling 
buckle or release of buckle sutures after 6–9 months to accommodate normal 
eye growth. Segmental buckles do not require removal.
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Figure 5. Fundus photo (OPTOS) stage 4b ROP A) Post 360 degree encirclage, 
showing good buckle effect, B) 1 year after buckle removal

Complications:

•	 Anesthesia-related risks (apnea, bradycardia)

•	 Globe perforation while passing sutures due to thin sclera

•	 Extraocular muscle damage or disinsertion

•	 Raised IOP and angle-closure glaucoma

•	 Anterior segment ischemia

Lens Sparing Vitrectomy (LSV)
Preserving the natural lens is crucial for better visual development in these 
infants. Indications:

•	 Stage 4A ROP

•	 Stage 4B ROP with limited anterior traction including bleb shaped ROP

•	 Select cases of Stage 5 ROP

Route of Entry:
Three trans-scleral pars plicata entries, 0.5–1 mm from the limbus, with 
vertical angulation to avoid lens damage. (Figure No 6) (Ref 1, 2)
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Figure 6. Depicting the angle of 
entry in an infant eye for lens sparing 
vitrectomy to avoid lens touch 
Courtesy: 1. Agarwal, K., Jayanna,
S., Jalali, S. (2021). Surgical 
Management of Retinopathy 
of Prematurity. In: 2. Jain, A., 
Natarajan, S., Saxena, S. (eds) 
Cutting-edge Vitreoretinal Surgery. 
Springer,

Figure 7.  Sclerotomy locations for Lens sparing vitrectomy

Technique:
A valved 23G, 25G, or 27G vitrectomy system is used, with customized 
sclerotomy placement to optimize access while avoiding damage to the lens and 
detached retina. (Figure 7) Shorter microincision vitrectomy system (MIVS) 
instruments may be used for improved manoeuvrability and globe rotation. The 
surgical field is limited due to narrow palpebral fissures, a small eye, and a 
relatively large lens.
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During vitrectomy, caution is required to avoid crossing the lens to avoid damage 
to the lens. Cut rates range from 5000–10,000 cpm with reduced vacuum, 
especially near the retina. The primary goal is to relieve anterior-posterior, 
trans-ridge, and ridge- to-ciliary process traction. Triamcinolone acetonide aids 
visualisation, allowing more complete vitreous removal and better traction 
release. Before closure, intraoperative bleeding should be assessed under low 
pressure. Partial fluid-air exchange may be performed, and sclerotomies can be 
left unsutured if no leakage is detected.

Desired Outcome:
Postoperatively, retinal settling is expected within 4-5 weeks. Residual retinal 
folds may persist but typically decrease in height over time. (Figure 8)

Figure 8 - Fundus Photo A) before and B) after lens sparing vitrectomy

Complications:
•	 Lens touch (mild haze may be tolerated; severe cases require pars plana 

lensectomy)

•	 Bleeding, infection, or iatrogenic retinal breaks

Pars Plana lensectomy with vitrectomy
Indications:

•	 Stage 4B ROP with extensive anterior traction

•	 Stage 5 ROP

A
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Route of Entry:
23G or 25G vitrectomy system is preferred. 27G instruments may be too 
flexible. Depending on anterior traction severity, entry may be via clear cornea, 
limbus, or pars plicata. (Figure 9)

Figure 9 -Clear corneal entry using 25G system for stage 5 ROP surgery

Technique:
Lensectomy with posterior capsule removal is crucial. The posterior capsule, 
often adherent to the anterior hyaloid and retrolental membranes, must be 
meticulously separated. Zonules are usually strong, so avoid pulling the capsule 
with forceps to minimize the risk of dialysis. Membrane peeling can proceed 
from the periphery to the center or vice versa, depending on retinal detachment 
configuration. Coaxial illumination assists bimanual dissection. Scleral buckling 
may be combined in cases with severe circumferential traction.

Desired Outcome:
Maximal traction release and retinal mobilization to facilitate posterior pole 
reattachment. (Figure 10)
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Figure 10 (A and B)- Attached posterior pole in stage 5 ROP eyes  
(Following Lensectomy + vitrectomy)

Complications:
•	 Intraoperative bleeding and iatrogenic breaks

•	 Postoperative hypotony, hyphema, or persistent detachment and phthisis.

Post-operative care:
Patients receive topical steroids and cycloplegics with regular follow-ups. 
IOP monitoring is crucial. Retinal settling may take months.

Route of entry for the different surgeries :

Type of Surgery Indications Route of Entry
Lens-Sparing 
Vitrectomy

Stage 4A and 
4B

Pars Plicata, 0.5 to 1.0 mm from the 
limbus, Meridian depends on pathology 
to be addressed

Lensectomy with 
Vitrectomy

Stage 4B and 
Stage 5A, B, 
C

Through the Pars Plicata:
Preterm: 0.5–1 mm from the limbus. 1–6 
months: 1–1.5 mm from the limbus
Alternative Approaches:
A.  Through the pars plicata
B.  Through the limbus (iris root)
C.  Through the clear cornea
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Key points in ROP surgery:

1.	 ROP surgery is one of the most challenging VR procedures.

2.	 Understanding surgical anatomy is key to success.

3.	 Scleral buckling remains relevant in select cases.

4.	 LSV supports better accommodative vision development.

5.	 Sclerotomies may be placed unconventionally based on ROP stage and 
pathology.

6.	 Avoiding iatrogenic retinal breaks is crucial.

7.	 Intra vitreal triamcinolone enhances vitreous visualisation, more complete 
removal and better traction release.

8.	 The prognosis is better for Stage 4A than Stage 4B.

9.	 Stage 5 ROP has the poorest outcomes, though some patients achieve 
ambulatory vision.

10.	 Parental counselling, visual rehabilitation, and long-term follow-up are 
integral to management.
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Twenty per cent (3 million) of the world’s preterm babies are born in India 
alone. While pediatricians make extraordinary efforts to save and manage 
these infants, many remain unaware of Retinopathy of Prematurity (ROP), the 
importance of screening, available treatments, and its role as a leading cause of 
childhood blindness.

The lack of ROP screening is the primary reason many preterm infants develop 
Stage 5 ROP, leading to total retinal detachment and blindness. Additionally, 
as public awareness grows, parents are increasingly unwilling to accept the 
absence of ROP screening in their baby, a well-established necessity for preterm 
infants, leading to medicolegal cases. This is a significant public health problem 
that originates in the NICU, highlighting the urgent need for pediatricians to 
recognize their role in preventing, screening, and ensuring timely referrals for 
ROP treatment.

Best Neonatal Care Practices & ROP Prevention
A study from a tertiary eye centre found that advanced ROP (Stages 4, 5, and 
sequelae) was present in nearly 30% cases among referred outborn babies. 
However, in inborn babies who received better NICU care, no cases progressed 
to these severe stages. Aggressive ROP (AROP) is a particularly severe variant 

4
Role of Pediatricians, 

Neonatologists and ROP 
Prevention

Dr Parijat Chandra
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that rapidly leads to blindness and signals poor neonatal care. Repeated AROP 
occurrences necessitate detailed NICU audits to mitigate blindness risks.

Following best neonatal care practices is crucial for ROP prevention. 
Pediatricians should implement the following interventions in the labour and 
delivery room:

1.	 Antenatal Corticosteroids: Betamethasone or dexamethasone for preterm 
births (<35 weeks gestation) reduces mortality, respiratory distress severity, 
and other complications, lowering ROP risk.

2.	 Delayed Umbilical Cord Clamping: Waiting 30–60 seconds before 
clamping in preterm infants decreases complications such as intraventricular 
hemorrhage (IVH) and necrotizing enterocolitis (NEC), reducing the need 
for blood transfusions and, consequently, ROP risk.

3.	 Labour room practices in the first golden hour should follow NRP (neonatal 
resuscitation practices) guidelines strictly as regards oxygen use with pulse 
oximetry guidance and hypothermia/hypoglycemia/sepsis prevention

The POINTS Care System summarizes the best neonatal practices to minimize 
ROP risk:

•	 Pain: Minimize painful procedures; use swaddling and oral sucrose/
glucose for pain relief.

•	 Oxygen Management: Maintain oxygen saturation between 89%-94%, 
avoid 100% oxygen and fluctuations in saturation levels.

•	 Infection Control: Implement stringent hygiene and infection control 
measures to reduce sepsis.

•	 Nutrition: Promote breastfeeding and human milk fortification for better 
weight gain, reducing severe ROP risk.

•	 Temperature Control: Keep preterm infants warm immediately after birth 
using incubators and warmers.

•	 Supportive Care: Ensure proper infant positioning and encourage kangaroo 
care.

•	 Minimize Blood Transfusions: Adult hemoglobin has a lower oxygen 
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affinity which increases oxygen delivery and hyperoxia, that can exacerbate 
ROP. On the other hand, neonatal anaemia worsens ROP and needs to be 
monitored and corrected.

•	 Ensure awareness and proper communication about timely ROP 
screening and follow up for vision care through handouts, fixing TIMELY 
appointment for ROP screening and asking for ROP screening reports at 
follow up.

Neonatal nurses play a crucial role in implementing these best practices, 
providing parental counselling on breastfeeding and kangaroo care, and 
spearheading quality improvement initiatives to enhance NICU care.

ROP Screening, Tele-screening Programs, and Early Detection
ROP screening is the only way to detect and prevent ROP-related blindness. 
Every NICU must engage an ophthalmologist for regular ROP screenings. 
This cost- effective procedure is typically conducted once a week at a 
designated time and place by trained personnel, as improper handling can 
cause pain and systemic issues. Neonatal nurses ensure supportive care 
during and after ROP screening and communicate with parents to ensure 
regular follow-up. (Figure 1)

Figure 1. A preterm baby transferred in incubator under monitoring by paediatrician 
for ROP screening



50    CME - AIOS GUIDELINES ON RETINOPATHY OF PREMATURITY

However, with fewer number of ROP trained and skilled ophthalmologists, 
widefield digital imaging & tele-screening models are achieving a better 
coverage than conventional screening programs. The Indian KIDROP model was 
the first in India and has now achieved 100% coverage in all district hospitals in 
Karnataka through a validated model of tele-ROP using non-physician imagers 
and graders, affordable ROP cameras developed in India, integration into the 
public health care system, quick turnaround times with immediate grading and 
a hub and spoke method of integrating several centres under one geographic 
zone. The model has been replicated in several states and countries since its 
inception.

The future may see neonatology-led screening, where trained neonatal nurses 
or technicians perform wide-field camera-assisted screenings and refer only 
treatment- warranted cases to ophthalmologists. As camera costs decrease, their 
widespread adoption could alleviate the screening burden on ophthalmologists. 
AI integration and predictive algorithms (WINROP, CHOP-ROP, and ROP 
score) may further enhance ROP risk detection and management.

Support for ROP Treatment, Pain Management, and Monitoring:
Post-Procedural Monitoring: Paediatricians play a vital role in supporting and 
monitoring infants undergoing laser treatment, intravitreal anti-VEGF injections, 
and ROP surgeries. These procedures pose risks, including delayed apnea and 
systemic complications, necessitating skilled NICU backup. The rising use of 
anti-VEGF injections introduces additional challenges, as their long-term safety 
and neurodevelopmental effects need monitoring and documentation, as they 
remain relatively uncertain currently.

Pain Management: Paediatricians employ various sedation regimens to 
alleviate pain in preterm infants undergoing prolonged laser procedures. During 
ROP laser treatment performed under topical anaesthesia, pain can be due to:

•	 Eye speculum pressure and scleral indentation.

•	 Bright indirect ophthalmoscope light exposure.

•	 Prolonged immobilization and corneal dryness.

•	 The pain of thousands of retinal laser burns.
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Neonatal nurses assist by:

•	 Using non-pharmacological pain relief methods such as kangaroo care, 
sucrose swabs, and pacifiers.

•	 Monitoring infants during and after procedure, particularly when sedatives 
or anesthesia are administered, ensuring systemic stability. (Figure 2 )

•	 Maintaining effective communication with parents and coordinating 
follow-up care.

Pediatricians and neonatal nurses are essential in preventing, screening, and 
supporting ROP treatment. Their proper training and awareness are critical in 
reducing blindness due to ROP. Strengthening NICU protocols, implementing 
best practices, and leveraging emerging technologies such as tele-screening and 
AI can significantly improve early ROP detection and management, ultimately 
saving the vision of countless preterm infants.

Figure 2. A neonatal nurse preparing the baby for ROP laser treatment in NICU
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Rehabilitation is a set of interventions aimed at optimizing function and 
minimising disability in individuals who have lost abilities due to organ 
damage. Simply, it is restoring something to its original or near-original state. 
Habilitation, a related term, applies to preterm infants who become blind before 
their visual function fully develops.

Preterm infants with Retinopathy of Prematurity (ROP) are at a higher risk of 
neurodevelopmental issues due to associated complications such as low birth 
weight, brain injury, and systemic immaturity. Rehabilitation for preterm infants 
is multidisciplinary, addressing overall development, vision, and neurological 
improvements through medical, therapeutic, and educational interventions.

Components of Rehabilitation:
•	 Compensation Therapy recruits unaffected brain regions to support lost 

functions.

•	 Restoration Therapy stimulates areas of partial injury to promote synaptic 
plasticity and restore visual function. Restoration techniques focus on 
modifying the visual system, enhancing residual vision, compensating for 
deficits, and helping individuals adapt to visual challenges.

5
Vision Rehabilitation and 
Long-term non-ocular 

Sequelae
Dr Karobi Lahiri, Dr Sucheta Kulkarni
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Rehabilitation plays a crucial role in the development of preterm infants, 
particularly those with:

•	 Visual impairments requiring glasses, vision therapy, or assistive devices.

•	 Stage 5 ROP, leading to blindness before visual maturation.

•	 Neurodevelopmental disorders associated with prematurity, affecting 
sensory, motor, cognitive, and speech functions.

•	 Low vision or multiple disabilities impacting overall development and 
quality of life.

•	 Premature infants with cortical/cerebral vision impairment

Key strategies of intervention:

1.	 Assessment and Diagnosis – Identifying vision loss and its impact.

2.	 Vision Therapy – Exercises to improve visual skills and coordination.

3.	 Assistive Devices – Training in using magnifiers, screen readers, Braille, 
and adaptive technologies.

4.	 Orientation and Mobility Training – Techniques like white cane training 
and guide dog support.

5.	 Adaptive Strategies – Skills to perform daily activities with reduced vision.

6.	 Emotional and Psychological Support – Counselling and peer support 
groups.

7.	 Lifestyle Modifications – Adjustments to home and work environments.

8.	 Parental Education – Teaching strategies to support a blind or low vision 
child.

9.	 Support Groups – Connecting families for shared experiences and 
guidance.

10.	 Cosmetic Rehabilitation – Addressing eye disfigurement if present.

11.	 Schooling Guidance – Ensuring access to inclusive education.

12.	 Bullying Prevention – Strategies to handle school-based challenges.

13.	 Financial Support – Assistance with medical and educational costs.

14.	 Skill Training – Preparing children for future employment opportunities.
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Approaches to rehab:

1.	 Vision Enhancement – Strengthening residual vision.

2.	 Vision Rehabilitation – Developing adaptive strategies for daily life.

3.	 Vision Recovery – Restoring lost visual function through training.

Techniques include: : (Figure 1)

•	 Vision Stimulation – Using high-contrast objects, light-emitting toys, and 
brain stimulation exercises.

•	 Visual Efficiency Training – Improving optical and perceptual skills.

•	 Environmental Modifications – Optimizing lighting and assistive 
technologies.

Figure 1- Visual stimulation Techniques
Rehab services:

1.	 Parental Education – Informing parents about available rehabilitation tools 
(Braille, audiobooks, white cane training).

2.	 Multidisciplinary Approach – Collaboration between medical and 
developmental specialists.

3.	 Visual Stimulation Activities – Enhancing visual exploration and eye 
tracking.

4.	 Contrast Sensitivity Training – Improving object recognition in various 
environments.

5.	 Tracking and Fixation Exercises – Strengthening eye movement 
coordination.

6.	 Occupational Therapy – Integrating visual-motor skills into daily activities.
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7.	 Adaptive Strategies – Modifying environments for accessibility.

8.	 Sensory Integration Activities – Supporting overall sensory and motor 
development.

9.	 Regular assessments ensure that rehabilitation plans are tailored to each 
infant’s needs.

Early rehabilitation
The recommendation stresses the use of survival reflexes to improve the 
outcomes of neonates, specifically in the NICU. The delayed maturity of these 
reflexes may pose a threat to the life of a new born.

Premature babies born before 32 weeks have incoordination between sucking, 
swallowing, and breathing. By 34 weeks, they develop coordination skills.

Inability can lead to aspiration, apnea, bradycardia, and hypoxia. A 
physiotherapist can play a vital role starting from the NICU to get the baby 
into an environment similar to the mother’s womb ,most importantly hep in the 
sucking, rooting, and snout reflexes

Oromotor stimulation to develop sucking can be done by providing a warm, 
dim light environment, putting a piece of mother’s cloth in the vicinity voice 
recordings of the mother. Kinesthetic stimulation and vestibular sensory system 
can be stimulated by swaddling and kangaroo care.A Range of motion exercises 
for multiple joints helps to prevent bone demineralization and development 
retardation.

Early care treatments have a positive impact on the neurodevelopmental states 
of preterm neonates.Early brain development establishes a child’s social 
competence, cognitive skills, emotional well-being, language, literacy skills, 
and physical abilities.

Follow-up schedule recommended:

	� First eye exam at 6 months, then every 6 months up to age 12.

	� Annual vision assessments thereafter, especially for those treated for ROP.

	� Regular screening for refractive errors, including myopia and astigmatism.
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Other non-ophthalmic co-morbidities in preterms:

•	 Behavioural disorders – ADHD, anxiety, and autism.

•	 Neurological conditions – Cerebral palsy, field defects cognitive 
impairments including dyslexia .

•	 Motor and speech delays – Affecting coordination and communication.

•	 Vision and hearing impairments – Increasing the need for assistive 
technologies.

•	 Mental health risks – Higher prevalence of psychosis, depression, and 
bipolar disorder.

•	 Early rehabilitation, including hearing aids, cochlear implants, 
physiotherapy for motor development, and vision therapy, significantly 
improves development by enhancing communication, balance, and 
cognitive skills.

Challenges in India:

•	 Limited resources and poverty, restricting access to essential care.

•	 Lack of trained professionals in rehabilitation centers.

•	 Insufficient awareness among healthcare providers about the importance 
of early rehabilitation.

•	 State-run institutions offer early intervention programs for children with 
disabilities, but coverage remains inadequate.

In India, rehabilitation services are available through:

•	 Rashtriya Bal Swasthya Karyakram (RBSK) – District Early Intervention 
Centers (DEICs) providing early diagnosis and treatment.

•	 Tertiary Eye Care Institutes – NGO-supported centers specializing in 
childhood blindness interventions.
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Key points:

•	 Preterm infants with visual impairments require lifelong monitoring for 
early intervention.

•	 Rehabilitation should include neurodevelopmental, psychological, and 
vision therapy components.

•	 Increased awareness and training for healthcare providers are essential.

•	 Integrating rehabilitation services into India’s health system will ensure 
better outcomes for affected children.

•	 Early intervention and family support play a crucial role in improving the 
quality of life for children with vision impairments.

•	 Visual reh

•	 abilitation goes beyond optical correction—it fosters independence, 
adaptation, and functional recovery through structured training and 
supportive interventions.
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A large number of at-risk infants, limited access to screening programs, and a 
shortage of trained ROP specialists exacerbates the problem. The increasing 
number of medico-legal cases related to ROP screening and treatment in India has 
highlighted significant gaps in neonatal and ophthalmologic care. The primary 
legal concerns include delayed or missed screening, inadequate documentation, 
and failure to counsel parents effectively. Some of the challenges are:

1.	 Unknown Disease Burden – A lack of community data makes it difficult 
to estimate the true prevalence of ROP.

2.	 Shortage of Specialists – There are only 150-200 ophthalmologists trained 
in ROP care across India, which is insufficient for screening the estimated 
3.5 million premature infants born annually.

3.	 Limited Awareness – Many pediatricians and neonatal nurses lack 
adequate knowledge about ROP screening and its urgency.

4.	 Late Presentation – Many infants present at advanced stages of ROP due 
to missed screenings and poor follow-up.

5.	 Legal Accountability – Courts in India have increasingly ruled against 
healthcare providers in ROP-related cases, emphasizing the need for 
timely screening and meticulous documentation.

6
Medico-legal Aspects of  

ROP Care
Dr Anand Vinekar
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Some of the key cases where the doctors were held accountable are:

•	 Chennai, 2015: The Supreme Court ruled against a government hospital 
for failing to inform parents about ROP screening, resulting in the 
child’s blindness. The court awarded INR 1.8 crores (USD 245,000) in 
compensation, setting a precedent for future litigation.

•	 Mumbai, 2012: A pediatrician was held liable for not referring an 
infant for ROP screening. Despite claiming they had advised screening, 
no documentation was available. The court ruled this as negligence and 
awarded INR 500,000 (USD 7,000).

•	 Ludhiana, 2012: The court ruled against a pediatrician for failing to ensure 
follow-up after an initial ROP screening. The parents were not informed 
about the need for further screening, resulting in stage 5 ROP. The court 
awarded INR 750,000 (USD 12,000).

•	 New Delhi, 2016: Both a pediatrician and an ophthalmologist were held 
accountable for improper ROP diagnosis and inadequate record-keeping. 
The court awarded INR 64 lakhs (USD 95,000), emphasizing that 
ophthalmologists must follow detailed documentation standards.

•	 Indore, 2016: A pediatrician was found negligent for not documenting 
oxygen therapy details, which contributed to ROP progression. The court 
awarded INR 1.2 crores (USD 165,000), reinforcing the importance of 
proper neonatal care documentation.

Best Practices to Mitigate Legal Risks:
1.	 Follow Updated Guidelines – Adhere to the latest National Operational 

ROP Guidelines (2018) ), and RBSK guidelines (2017) issued by 
government and public health bodies.

2.	 Screen All At-Risk Infants – Ensure timely screening even for critically ill 
babies, including those in intensive care.

3.	 Obtain Informed Consent – Use a standardized consent form for every 
screening procedure.

4.	 Maintain Detailed Documentation – Record the screening method, dilation 
drops used, findings, and follow-up plans.
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5.	 Effective Parental Counseling – Clearly explain the need for ROP 
screening, potential outcomes, and follow-up requirements. Maintain an 
ROP card for every infant.

6.	 Recognize High-Risk Factors – Pay special attention to multiple gestations 
and premature infants requiring oxygen therapy.

7.	 Ensure Proper Written Records – Use precise, scientific terminology, 
complete diagnoses, and retinal imaging to support findings.

8.	 Communicate with Neonatologists – Share screening results with NICU 
staff and discuss related medical conditions like anemia, oxygen therapy, 
and weight gain.

9.	 Establish Clear Discharge Protocols – Provide detailed follow-up 
instructions and emphasize the importance of long-term monitoring.

10.	 Obtain Professional Indemnity Insurance – Protect against potential 
medico- legal claims.

Conclusion:
Thorough documentation and adherence to guidelines are the strongest legal 
defences against ROP-related lawsuits. Ensuring seamless communication 
between pediatricians, ophthalmologists, and parents can significantly reduce 
medico-legal risks while improving patient outcomes.With ROP litigations 
on the rise, proactive measures are essential in safeguarding both medical 
professionals and their patients.
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7
Future Challenges and a 

Roadmap for ROP Care in India

Retinopathy of Prematurity (ROP) has been in its third global epidemic for 
the last 30 years. However, in the past decade, we are witnessing an alarming 
“Fourth Epidemic.” This crisis has escalated beyond control, affecting countries 
across all socioeconomic strata and spreading into rural regions, particularly 
in Africa and Asia. In addition to the poor oxygenation practices characteristic 
of the third epidemic, infants now face extreme challenges such as inadequate 
weight gain, excessive antibiotic exposure, severe anemia (both chronic and 
generational), and a lack of accessibility and awareness.

New and unusual ROP presentations—previously unseen or unreported—are 
emerging, including atypical fulminant ROP, ROPER, exudative ROP, severe 
oxygen-induced retinopathies, bleb-shaped ROP, hybrid ROP, and posterior 
Zone I ROP. Additionally, the widespread, unregulated use of intraocular anti-
VEGF injections, coupled with limited monitoring, guidelines, and expertise, 
has led to new complexities such as “reactivation” and “persistent avascular 
retina,” requiring prolonged follow-ups with fluorescein angiography and 
OCT imaging. These challenges demand urgent policy updates, innovative 
technologies, and a multidisciplinary approach to combat the evolving ROP 
landscape.

Addressing the Greatest Challenge: Scaling Up Robust ROP 
Care
The most critical challenge for ROP care in India—and globally—is ensuring 

Dr Subhadra Jalali
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that no premature infant discharged from a neonatal care facility misses timely 
ROP screening. This requires a mandatory retinal examination within 20–30 days 
of birth or at discharge, followed by continued follow-up as per RBSK guidelines. 
A comprehensive approach integrating technology with tenderness is crucial:

1.	 Technology for Universal, Effective, Affordable, and Accessible 
Screening

•	 Automated NICU Enrolment: A registry-based system for automatic 
enrolment of eligible infants.

•	 Portable, High-Resolution Newborn Fundus Cameras: Affordable 
and universally available in every neonatal care facility.

•	 AI-Enabled Fundus Screening: AI-based triage of fundus images into 
categories such as “ROP No” and “ROP Yes,” with clear pathways for 
follow- up, further screening, or urgent referral for vision-threatening 
ROP.

•	 Real-Time Teleconsultation: Digital connectivity from neonatal 
units to local eye specialists via telemedicine platforms.

•	 Automated Alerts for Parents and Caregivers: Online and offline 
reminders via health workers for upcoming or missed appointments.

•	 Health Information Systems: Mandating ROP screening and visual 
function assessments as essential parameters in neonatal care.

•	 Multilingual Digital Communication: Automatic translation of 
instructions and alerts into local languages for effective parental 
awareness.

•	 Replicating the success of the Polio Eradication program: 
Incorporating strategies such as political support, strategy planning, 
policy development and stakeholder training, program implementation 
and surveillance into ROP care.

2.	 Tenderness: Human-Centric ROP Care

•	 Empathy-Driven Parent Counselling: Well-trained healthcare 
professionals guiding parents on needing timely and repeated retinal 
screening.

•	 Digital Awareness Materials: Videos, posters, and online/offline 
educational resources for parents about ROP screening guidelines.
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•	 Backup Ophthalmologists for Hub-and-Spoke Model: Ensuring 
access to expert care when needed.

•	 Teleconsultation Support for Rapid Critical Cases: Enabling 
prompt expert guidance in emergencies.

•	 Integrated Care Systems: Screening, optical, low vision, and 
rehabilitation services embedded within neonatal care pathways.

3.	 Training: Scaling Up Capacity

	 Training programs for ophthalmologists, technicians, nurses, pediatricians, 
neonatologists, obstetricians, optometrists, and rehabilitation specialists 
must be expanded through workshops, digital education, and certification 
systems.

4.	 Advancing Treatment and follow-up technology

•	 Approval of Bevacizumab for ROP in India: Given its efficacy 
in managing aggressive ROP, approval through the DGCI/Health 
Ministry in collaboration with the pharmaceutical industry is essential.

•	 Improved Laser Delivery Systems: Wireless and pattern-based 
laser systems for enhanced efficiency.

•	 Addressing Cost Barriers: Reducing laser cable breakdown costs to 
improve accessibility and availability.

•	 Multimodal imaging: Pediatric compatible devices for better imaging, 
oral fluorescein and non-invasive angiography, OCT , pediatric 
perimetry and visual electrophysiology for proper triaging, risk-
assessment, structural and functional followup and documentation.

5.	 Strengthening Treatment and Screening Reimbursements

•	 Public-Private Partnerships: Funding models to ensure universal 
access to ROP treatment.

•	 Upgrading Skills and Equipment in Government Medical 
Colleges: Enhancing capacity for timely and effective ROP care.

•	 Specialized Surgical Hubs: Dedicated centers for managing vision- 
threatening ROP detachments.
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6.	 ROP Prevention: A Quality Improvement Approach

	 Each NICU/SCNU must be linked to a Quality Improvement Plan to 
reduce ROP incidence and severity. This includes:

•	 Optimizing Oxygen Management: Preventing excessive oxygen 
exposure in neonatal care.

•	 Addressing Anemia and Nutrition Deficiencies: Improving infant 
growth and health outcomes.

•	 Reducing Neonatal Sepsis: Strengthening infection control measures.

•	 Promoting Kangaroo Mother Care: Embedding ROP counselling 
within broader neonatal care programs.

Implementation: A National Task Force

A Multidisciplinary National Task Force must be established to oversee:

•	 Implementation: Ensuring comprehensive ROP screening, treatment, 
and prevention.

•	 Auditing: Monitoring screening rates, follow-up coverage, and 
treatment outcomes.

•	 Policy Development: Adapting national guidelines to emerging 
challenges.

•	 Technology Integration: Encouraging innovation to enhance 
screening and treatment accessibility.

Conclusion
The Fourth Epidemic of ROP presents an unprecedented challenge, demanding 
a rapid, coordinated, and scalable response. Integrating technology-driven 
solutions with compassionate care will be key to ensuring that every at-risk 
infant

receives timely and effective ROP screening, diagnosis, and treatment. With robust 
policies, improved training, and innovative solutions, we can prevent blindness 
and improve outcomes for premature infants.
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