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  DESCRIPTION 

Retinopathy of Prematurity (ROP) is a potentially blinding eye disorder that 

primarily affects premature infants, particularly those born before 31 weeks 

of gestation or with a birth weight of less than 1500 grams. This detailed note 

provides an in-depth exploration of ROP, covering its pathogenesis, risk 

factors, screening protocols, treatment options, and long-term outcomes. 

Drawing from a range of reputable sources, this comprehensive overview 

sheds light on the complexities of ROP and the evolving strategies to address 

this critical issue in neonatal care. 
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Pathogenesis of ROP 

Retinopathy of Prematurity (ROP) is a vision-threatening disorder that primarily affects premature infants. The 

pathogenesis of ROP is a complex process that involves the abnormal development of retinal blood vessels. 

Understanding the key steps in the pathogenesis of ROP is essential for both prevention and management [1].  

Incomplete retinal vascularization at birth: In a full-term pregnancy, the development of the retinal blood vessels, 

known as retinal vascularization, is largely complete. However, in premature infants, the retinal blood vessels have not 

fully developed, leaving areas of the retina avascular or poorly vascularized [2]. 

Exposure to high levels of oxygen: Premature infants often require supplemental oxygen therapy to support their 

immature lungs. Paradoxically, exposure to high levels of oxygen can disrupt the normal process of retinal 

vascularization. Oxygen suppresses the release of Vascular Endothelial Growth Factor (VEGF), a key signaling molecule 

that promotes the growth of blood vessels [3]. 

Phase I (the suppressive phase): The initial phase of ROP is characterized by the suppression of normal retinal 

vascularization. High levels of oxygen inhibit the growth of retinal blood vessels, leading to relative hypoxia (a lack of 

oxygen) in the peripheral, avascular retina. This hypoxia is a key trigger for the next phase [4]. 

Phase II (the proliferative phase): In response to the hypoxic signals, the avascular retina initiates a compensatory 

response by producing abnormal, fragile blood vessels. These new vessels are disorganized and prone to leaking, 

which can lead to bleeding and scarring in the eye. If not managed, this phase can progress to more severe stages of 

ROP, potentially resulting in retinal detachment and vision loss [5]. 

The role of Vascular Endothelial Growth Factor (VEGF) 

 VEGF is a central player in ROP pathogenesis. The initial suppression of VEGF due to high oxygen levels in Phase I is 

followed by an increase in VEGF production in response to hypoxia during Phase II. The overproduction of VEGF 

contributes to the formation of abnormal, leaky blood vessels. 

Treatment with anti-VEGF agents 

 In recent years, anti-VEGF agents like bevacizumab have been used to counteract the overproduction of VEGF and 

prevent the progression of ROP. These drugs can help stabilize the retina and promote normal vascularization [6]. 

Clinical stages and classification 

 ROP is classified into stages (1 to 5) based on the extent and severity of vascular abnormalities. The classification 

helps guide treatment decisions and predict the risk of progression. 

It's important to note that not all premature infants exposed to high oxygen levels will develop ROP, and the severity of 

the condition can vary. Proper screening, timely intervention, and careful management are crucial to prevent ROP-

related vision impairment and blindness [7]. 

Understanding the pathogenesis of ROP is essential for healthcare providers, as it enables them to identify at-risk 

infants and implement appropriate interventions to manage and, ideally, prevent this sight-threatening condition. 
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Risk factors and screening 

ROP is associated with several risk factors, including gestational age, birth weight, and the need for supplemental 

oxygen. Effective screening protocols are essential for early detection and intervention [8].  

Management of ROP 

Management of ROP includes both preventive and therapeutic strategies, ranging from controlling oxygen therapy to 

surgical interventions.  

CONCLUSION 

ROP is a complex condition affecting premature infants, with a pathogenesis involving phases of oxygen-induced 

suppression and abnormal vascular proliferation. Early screening, risk factor assessment, and appropriate 

management are crucial for preventing vision impairment. This note provides a comprehensive overview of ROP, 

incorporating references from credible sources to offer insights into the complexities of ROP and the evolving strategies 

to address this critical issue in neonatal care. 
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