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Introduction 

Retinopathy of prematurity (ROP) is a vasoproliferative disorder affecting the developing retinal vasculature 

in preterm infants. While traditionally associated with ocular morbidity, ROP has also been increasingly linked 

to adverse neurodevelopmental outcomes, particularly in the cognitive domain. The Bayley Scales of Infant 

and Toddler Development, Fourth Edition (Bayley-4), is now widely used to assess these developmental 

outcomes, offering a more comprehensive understanding of cognitive performance in this high-risk group. 

This narrative review synthesizes current findings on cognitive development in infants with ROP, drawing 

from studies employing the Bayley-4, and discusses potential biological mechanisms and clinical confounders. 

Epidemiology and Cognitive Outcomes Using Bayley-4 

Recent research utilizing Bayley-4 indicates that infants with ROP, especially those with Type 1 disease 

requiring intervention such as laser photocoagulation or anti-VEGF therapy, demonstrate significantly lower 

cognitive composite scores compared to their counterparts without ROP. These deficits are evident even when 

controlling for critical perinatal variables such as gestational age, birth weight, and neonatal complications. 

The consistent association suggests that ROP may be an independent marker of risk for cognitive impairment 

in preterm infants. 

Pathophysiological Mechanisms 

Multiple interrelated mechanisms may contribute to the cognitive challenges observed in infants with ROP: 

1. Neurovascular Developmental Disruption: The concurrent maturation of retinal and cerebral vasculature 

implies that disturbances affecting retinal vessels might also reflect or contribute to atypical brain 

development. 
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2. Systemic Inflammation and Oxidative Stress: Common in preterm infants, systemic inflammation and 

oxidative injury can impact both the retina and the developing brain, leading to white matter damage and 

altered neurodevelopment. 

3. Sensory Deprivation and Visual Impairment: ROP-related vision loss can limit environmental interaction 

and visual learning during critical developmental periods, indirectly affecting cognitive growth. 

Confounding and Contributing Factors 

ROP often coexists with a constellation of risk factors known to affect neurodevelopment. These include 

extreme prematurity, low birth weight, intraventricular hemorrhage, periventricular leukomalacia, 

bronchopulmonary dysplasia, and prolonged exposure to intensive care environments. While Bayley-4 

provides a standardized measure of cognition, interpreting results requires careful consideration of these 

overlapping influences. 

Longitudinal and Interventional Studies 

Longitudinal data suggest that cognitive delays associated with ROP may persist into later childhood, 

potentially influencing academic achievement and functional independence. However, early interventions 

have demonstrated potential to improve outcomes. Programs focusing on developmental stimulation, 

parental support, and vision rehabilitation may help offset some cognitive disadvantages. Ongoing studies aim 

to clarify the most effective approaches for this population. 

Conclusion 

ROP is increasingly recognized not only as an ocular condition but also as a marker for broader 

neurodevelopmental vulnerabilities, particularly cognitive impairment. Findings based on Bayley-4 

assessments support the need for regular developmental surveillance in infants with ROP. A multifactorial 

model involving vascular, inflammatory, and sensory components best explains the observed outcomes. 

Future research should focus on elucidating causal pathways and optimizing early interventions to enhance 

long-term cognitive development in this at-risk population. 
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