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Early Days

ROP was first described in 1942 by Theodore Terry as retrolental fibroplasia (RLF),
though cases which resemble the condition were documented in the early 19th century.
RLF occurred in premature infants with low birth weight, where fibrous tissue was
thought to form behind the lens due to anoxia.

In 1951, Melbourne pediatrician, Dame Kate Campbell linked the rise in RLF to the
introduction of oxygen cots. She recommended limiting oxygen use to only cyanosed
infants and using the lowest effective titration to achieve satisfactory colour. This led to
a decline in RLF cases and the development of the "hypoxic-anoxic" theory, suggesting
prolonged oxygen therapy may inactivate oxidative enzymes resulting in cellular anoxia.
Retinal monitoring of at-risk infants began and continues today.

Figure 1: Portrait of Dame Kate Campbell (1899-1986),
Australian pioneer in neonatal intensive care

Current understanding

A disruption to the natural progression of vascular growth, mainly driven
by IGF-1 and VEGF, is thought to be a key event in the development of
ROP. Exogenous oxygen therapy inhibits these growth factors, while the
relative nutritional deficiency that occurs following birth further lower IGF-
1, reducing VEGF and halting vascular growth. With subsequent oxygen
therapy cessation, the hypoxic, metabolically active yet vascularly poor
retina triggers a rise in IGF-1 and VEGF, leading to abhorrent retinal
neovascularization instead of normal vessel growth.
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Screening
The ROP screening program aims to reduce unnecessary exams while
ensuring at-risk infants are detected and receive treatment. Screening
guidelines currently recommend:

Arrange ROP screening for all babies born with a gestational age of
less than 31+0 weeks or birthweight less than 1250 g. 
If the baby with gestational age greater than 30+6 weeks and
birthweight 1250 g or more, has had an unstable clinical course and
is believed to be at high risk of developing ROP, the neonatologist
can request ROP screening.*
Continue screening every 1 to 2 weeks until retinal vascular maturity
is reached.

*The importance of screening flexibility based on clinical concern was shown by two infants in
New Zealand who were diagnosed with stage 3 disease despite falling outside screening criteria.

Treatment

ROP treatment is primarily surgical, and includes cryotherapy, laser
photocoagulation, and anti-VEGF injection.

The CRYO-ROP study defined "Threshold ROP" as 5 contiguous or 8
cumulative clock hours of stage 3 ROP in zone 1 or 2 with plus disease, and
marked the threshold for cryotherapy treatment. Cryotherapy involves
freezing the avascular retina, sclera and choroid, and while it is effective in
reducing the rate of retinal detachment by 50%, the procedure is time-
consuming and requires general anaesthesia. 

The later ETROP trial explored whether there was benefit in the early
treatment of ROP using laser photocoagulation rather than cryotherapy, and
further classified ROP into Type I and Type 2, or ‘treatable’ and
‘observational’ types of ‘pre-threshold’ ROP respectively. ETROP found that
using laser and treating from ‘pre-threshold’ limits resulted in a lower
treatment failure rate, reduced complication rate and had the added benefit of
not requiring general anaesthesia as opposed to cryotherapy so became the
gold-standard.

Finally, the BEAT-ROP study looked at the efficacy of anti-VEGF therapy in
ROP. Therapy involves intravitreal injections of bevacizumab, and was found
to be effective for Zone I, Stage III ROP as compared with laser therapy. A big
disadvantage with laser is the reduction of visual field due to permanent
destruction of the peripheral retina, whereas anti-VEGF therapy preserves
retinal vessel growth and seems to reduce the incidence of severe myopia.
However, questions remain regarding any long-term systemic effects in
neonates and is yet to be fully understood.
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