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RETROLENTAL FIBROPLASIA

Primary Disciplinary Field(s): Ophthalmology, Pediatrics, Pathology

1. Core Definition

Retrolental Fibroplasia (RLF) is the historical term used to describe the end-stage condition of what

is now medically recognized as Retinopathy of Prematurity (ROP). This serious proliferative

disorder affects the developing retinal vasculature of premature infants, particularly those born

before 32 weeks gestation or weighing less than 1,500 grams at birth. The essence of the disorder

involves the abnormal growth of blood vessels in the retina, which often leads to hemorrhaging,

scarring, and ultimately, tractional retinal detachment. When the disease progresses unchecked to

its most severe form, the retina separates completely from the underlying tissue, resulting in the

formation of a dense, fibrotic mass behind the lens--the "retrolental" tissue--which causes profound

and irreversible blindness. The term RLF specifically refers to this fibrotic stage (Stage 5 ROP),

characterized by an opaque, cloudy substance that occludes the pupillary space.

The underlying pathological mechanism is an interruption of the normal vascular development of

the retina. The human retina vascularizes outwards from the optic nerve beginning around 16

weeks gestation, a process that is usually complete shortly before full term. When a baby is born

prematurely, this vascularization process is halted. Subsequent exposure to an altered oxygen

environment, especially the high concentrations typically used in neonatal intensive care units

(NICUs) to sustain life, disrupts the remaining immature vessels. This disruption triggers a complex

cascade involving ischemia and the release of powerful angiogenic factors, leading to disorganized

and destructive vessel proliferation. RLF, therefore, is not merely a congenital defect but an

acquired disease of development directly linked to the environment and medical interventions

surrounding extreme prematurity.

2. Etymology and Historical Development

The condition was first formally described in 1942 by American ophthalmologist Theodore L. Terry,

who coined the term Retrolental Fibroplasia, emphasizing the mass of fibrous tissue behind the

lens. Following World War II, RLF rapidly became an epidemic in industrialized nations throughout

the 1940s and early 1950s, becoming the single largest cause of childhood blindness in the United

States and Europe. This sudden rise paralleled the introduction of sophisticated life-saving

technology for premature infants, particularly the widespread, unregulated use of oxygen

supplementation in neonatal incubators, which allowed increasingly smaller and sicker infants to

survive.

The causal link between high-concentration oxygen therapy and RLF was intensely debated for

years, initially facing resistance from pediatricians who feared restricting oxygen might cause brain
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damage or death. Landmark clinical investigations, notably those led by V. Everett Kinsey and

others, definitively established that prolonged exposure to high partial pressures of oxygen caused

the characteristic destructive changes in the developing retinal vasculature. By the mid-1950s,

strict guidelines for monitoring and restricting supplemental oxygen use in premature infants were

implemented globally, leading to a dramatic reduction in RLF incidence, demonstrating that the

condition was largely preventable. Although the incidence of RLF/ROP declined, the subsequent

survival of extremely low birth weight infants in the modern era has led to a re-emergence of ROP,

albeit typically in the smallest and sickest babies, necessitating continuous refinement of neonatal

care protocols.

3. Key Characteristics

Population Specificity: RLF/ROP almost exclusively affects premature infants, with the risk

inversely proportional to the gestational age and birth weight. The smallest infants (under 1,000

grams) face the highest probability of developing severe disease.

Vascular Pathology: The condition is defined by the abnormal proliferation of new blood vessels

(neovascularization) at the junction between the vascularized and avascular retina. These vessels

are fragile, prone to leakage, and grow not along the plane of the retina, but forward into the

vitreous humor.

Fibrosis and Scarring: A critical characteristic of RLF is the subsequent development of fibrous

scar tissue associated with the abnormal vessels. This fibrovascular tissue contracts over time,

pulling on the delicate retina and inducing a tractional retinal detachment.

Progression: RLF is a dynamic, staged disease. It can spontaneously regress in milder forms, but

in severe cases, it progresses rapidly from mild vascular changes to total retinal detachment and

permanent blindness, which is the historical definition of RLF.

4. Pathogenesis and Causation

The mechanism of ROP, which culminates in RLF, is understood through a bimodal or two-phase

model. The first phase, or the acute phase, occurs shortly after birth when the premature infant is

exposed to a relative hyperoxic environment compared to the low oxygen tension of the womb.

The high oxygen levels cause the immature, developing retinal vessels to vasoconstrict and

eventually become obliterated (vaso-obliteration). This suppression of vessel growth results in an

abnormally large area of avascular peripheral retina. This initial phase can last for several weeks.

The second phase, or the proliferative phase, begins as the metabolic demands of the now

oxygen-deprived avascular retina increase. The remaining retinal tissue senses severe hypoxia,

which triggers a massive, localized increase in the production of pro-angiogenic growth factors,

most importantly Vascular Endothelial Growth Factor (VEGF). VEGF stimulates the highly

abnormal, rapid growth of new blood vessels (neovascularization). These new vessels are
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disorganized, weak, and grow out of the plane of the retina and into the vitreous. It is the

subsequent hemorrhage and the formation and contraction of the associated fibrovascular tissue

that ultimately pulls the retina into detachment, leading to the condition historically known as

Retrolental Fibroplasia.

While oxygen toxicity remains the principal trigger, modern understanding recognizes that ROP is

a multi-factorial disease. Other contributing factors that exacerbate the condition include sepsis,

multiple blood transfusions, fluctuating carbon dioxide levels, respiratory distress syndrome, and

severe intraventricular hemorrhage. These factors collectively increase the systemic stress and

inflammation experienced by the extremely preterm infant, compounding the effects of the initial

vascular insult caused by oxygen fluctuations. Effective management, therefore, requires

meticulous monitoring and stabilization of the entire neonatal environment, extending beyond

merely regulating oxygen saturation levels.

5. Clinical Presentation and Stages

RLF/ROP is asymptomatic in its early stages; hence, the diagnosis relies entirely on routine

screening examinations performed by ophthalmologists on high-risk premature infants. The

disease is classified using a standardized, internationally recognized system that defines the

location (Zone I, II, or III), extent (clock hours), and severity (Stage 1 through 5) of the vascular

changes. The most severe and threatening forms occur in Zone I (the central retina surrounding

the optic nerve) or in Zone II posteriorly.

Stage 1: Marked by a thin, flat demarcation line separating the vascularized retina from the

avascular retina. This is often mild and may regress naturally.

Stage 2: The demarcation line thickens into a raised ridge, indicating mild proliferation, but still

usually regresses.

Stage 3: Extravascular, fibrovascular proliferation occurs, with abnormal vessels growing into the

vitreous humor. This stage requires active treatment to prevent progression to detachment.

Stage 4: Characterized by subtotal retinal detachment. The traction from the fibrovascular tissue

has begun to pull the retina away from the underlying retinal pigment epithelium.

Stage 5 (Retrolental Fibroplasia): Total retinal detachment, where the retina is pulled into a

funnel shape and the entire pupillary space is filled with a dense, white, opaque mass of fibrous

scar tissue, leading to irreversible blindness. This is the condition originally termed RLF.

Furthermore, a critical indicator known as "Plus Disease" signifies rapidly worsening disease. Plus

Disease is characterized by engorgement and tortuosity (twisting) of the posterior pole retinal

vessels, reflecting severely increased vascular resistance and a high likelihood of rapid

progression to Stages 4 or 5. The presence of Plus Disease dictates urgent therapeutic

intervention, regardless of the numerical stage, as it represents profound angiogenic activity.
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6. Significance and Impact

The historical epidemic of RLF fundamentally altered neonatal care practices worldwide. The

discovery of the link between oxygen and RLF mandated the development of precise monitoring

equipment, rigorous protocols for oxygen administration, and the establishment of the neonatal

intensive care unit (NICU) as a distinct specialty requiring stringent protocols. The success in

controlling the epidemic demonstrated that a major cause of acquired childhood disability could be

largely prevented through meticulous medical management.

In the modern context, ROP remains a significant public health challenge, particularly in developing

nations where sophisticated monitoring and treatment resources may be scarce. Despite

advancements, ROP continues to be one of the leading causes of preventable blindness in

children globally. For affected individuals, the lifelong impact of blindness due to RLF is substantial,

necessitating extensive educational, societal, and economic support. Moreover, even mild cases of

ROP that regress can predispose children to long-term ocular issues, including high myopia,

strabismus, glaucoma, and late-onset retinal detachment.

7. Debates and Criticisms (Modern Nomenclature)

The primary criticism surrounding the term Retrolental Fibroplasia is its lack of descriptive utility for

the full spectrum of the disease. RLF is inherently a term describing a final, catastrophic outcome--

Stage 5--by which point the eye is already irreversibly damaged and blind. Consequently, the term

fell out of favor as clinical understanding evolved. The preferred and universally accepted modern

nomenclature is Retinopathy of Prematurity (ROP), which accurately reflects that the condition is a

pathology affecting the retina across various stages of severity.

The shift to ROP encourages early detection and therapeutic intervention (such as laser

photocoagulation or anti-VEGF injections) at critical stages (like Stage 3 with Plus Disease), before

the disease progresses to the irreversible fibrotic stage. Therefore, ROP serves as an active

diagnostic label prompting action, whereas RLF is viewed as a historical, retrospective diagnosis of

the tragic end-point. Although the terms are often used interchangeably in historical context, ROP

is the term used for clinical screening, research, and treatment protocols today.

8. Further Reading

American Academy of Ophthalmology: What is Retinopathy of Prematurity?

National Institutes of Health (NIH): A History of Retinopathy of Prematurity

ScienceDirect: Vascular Endothelial Growth Factor (VEGF)
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