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Editorial: Retrolental fibroplasia (RLF)
unrelated to oxygen therapy

In the early days of research into the cause of RLF it was not uncommon at any meeting
where oxygen was suggested as the cause, for an indignant ophthalmologist to rise from
the floor and report a typical case where to his certain knowledge no supplemental oxygen
was given. He would then sink back convinced that he had delivered the coup de grace
to the oxygen theory. Equally challenging were those who claimed to have seen the condi-
tion in full-term infants, which seemed to deny any special vulnerability ofgrowing retinal
vessels. Although we now know these claims to have been valid, at the time they were
stumbling blocks to the early acceptance ofthe vital importance ofprematurity and oxygen.
Even in those days, however, it was not to be expected that any process as non-specific
as retinal vasoproliferation, already familiarly seen in such conditions as Eales's disease,
diabetic retinopathy, sickle cell disease, and pulseless disease, could be explained only by
the pathogenesis of RLF.

Indeed, during the passage of two decades since oxygen was proved both clinically
and experimentally to be responsible for the vast majority ofcases, it has become increasing-
ly evident that an aberrant overgrowth of retinal vessels, following the same three patho-
logical stages as in RLF, may occur in infancy in conditions apparently unconnected with
oxygen exposure (Huggert, I954; Briuckner, I968; Seedorif, I968), or in fact with prema-
turity (Reese, I949; Reese and Blodi, 195I; Reese and Stepanik, 1954; Unsworth, I949;
Dixon and Paul, 195I; Minton and Cole, 1951; Karlsberg, Green, and Patz, I973), or
with both (Schlitter, I957; Crome, 1958; Vergez, Dhermy, and Cosson, I966). In histo-
logical sections from the eyes of infants in which neovascularization is apparent, it is not
difficult to consider such cases to fall within the RLF group, but it is not possible to deter-
mine what proportion of cases showing only vitreous bands or retinal detachment, with
or without fibrous tissue behind the lens, might have begun in this way. Even persistence
of the primary vitreous was at one time confused with RLF (Reese and Payne, 1946).
Consequently, this group of conditions can be studied histopathologically only in those
sections showing undoubted vasoproliferative retinopathy.
Anencephaly is one of the most striking of these conditions in which the early stages of

RLF are closely paralleled (Hirose and Yoshioka, 1957; Cogan, 1963; Andersen, Bro-
Rasmussen, and Tygstrup, I967; Addison, Font, and Manschot, 1972), and it has been
suggested that intrauterine anoxia, either primary or secondary, is the causal relationship
with RLF (Addison and others, 1972). Intrauterine anoxia was also suggested as the cause
ofRLF in an infant who had not been given oxygen after birth (Briuckner, I968), and such
a cause might also have been invoked in a case of RLF in a full-term infant with bilateral
hydrocephalus (Karlsberg and others, 1973).
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The pathogenesis of classical RLF, however, is quite distinctive, the vasoproliferation
being secondary to anoxia, resulting from closure of the retinal vessels by hyperoxia. It
is possible that anoxia in the presence of normally growing and patent vessels might
directly cause proliferation, although experimentally the matter is controversial. Certainly,
in those cases mimicking RLF, whether in premature or full-term babies un-exposed to
hyperoxia, no evidence has been provided that vaso-obliteration has preceded vasopro-
liferation as in RLF, so that the relationship between the two groups is not clear.

It is therefore important that these cases of proliferative retinopathy in infancy should
be examined histopathologically with the greatest care (including retinal digests), for when
sufficient material has been studied it may be possible to identify the various causal mech-
anisms.

In this issue we publish a report by Stefani and Ehalt, who have studied in considerable
detail, including a follow-up enquiry, fifteen cases (ten bilateral and five unilateral) collected
over the last i9 years and filed in the Department of Pathology, Institute of Ophthalmology,
London, under the heading of "non-oxygen induced retinitis proliferans in full-term
infants". That is, the cases resembled RLF histologically and yet the infants had not been
given supplemental oxygen at any time and were full-term according to their birth-
weight and gestational age.
As to be expected, the authors conclude that retinal vasoproliferation in infants is a

non-specific secondary reaction, occurring not only in RLF but also in a number of patho-
logical conditions. Among their cases they considered the possibilities of Coats's disease,
Norrie's disease, falciform retinal detachment, intraocular haemorrhage, battered baby
syndrome, congenital retinal detachment, and the association of chromosomal aberrations
and teratogenic agents. No classification was possible in some of the cases while the funda-
mental cause of the neovascularization was obscure in all.
While further histological studies of this kind may help to clarify the confusing position,

this is more likely to come about through research aimed at the identification of the dif-
fusible vasoformative factors which stimulate retinal endothelial proliferation: the recent
isolation of such a factor from tumours (tumour angiogenesis factor, TAF) by Folkman
and his colleagues (Folkman, 1971, I972a,b; Brem, Cotran, and Folkman, 1972; Cavallo,
Sade, Folkman, and Cotran, 1972; Gimbrone, Leapman, Cotran, and Folkman, 1972) is
most encouraging in this respect.
Meanwhile Stefani and Ehalt suggest that the term RLF be wholly reserved for oxygen-

induced retinopathy in prematurity. While the recommendation is in general acceptable,
the two variants ofRLF already referred to which the term would appear to exclude, must
be borne in mind. First, an ambient oxygen concentration even as low as that in air might,
in certain circumstances, injure the immature retina, while the vasculature in full-term
infants may not always be sufficiently mature to resist hyperoxia. Neither ofthese possibilities
has, however, been proved; in any event they would clearly come within the classification of
RLF since the same pathogenesis is proposed. As suggested by Stefani and Ehalt, and
advocated in a Lancet annotation in 1958, all other intraocular conditions in infancy
characterized by retinal neovascularization, which in all probability are aetiologically
dissimilar, should be set aside until their true nature can be recognized.
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