
Bull. Org. mond. SanteJ 1951, 4, 605-620
Bull. World Hlth Org.

RETROLENTAL FIBROPLASIA IN PREMATURE INFANTS

A Review of the Literature

ETHEL C. DUNHAM, M.D.
Consultant, Maternal and Child Health Section, World Health Organization

Manuscript received in May 1951

The term retrolental fibroplasia is commonly used to refer to an ab-
normal eye condition occurring in premature infants. Terry,29 in 1942,
was the first to point out the close association of this condition with pre-
maturity. In his earlier publications he referred to the condition as " fibro-
blastic overgrowth of persistent tunica vasculosa lentis ", and in later
ones as " retrolental fibroplasia ".

Sporadic cases of similar pathology in full-term infants, children,
and adults had been reported in the course of many years previous to
Terry's reports. Several recent authors have pointed out that the term
"retrolental fibroplasia " merely describes a phase of the late stage of
some diseases or a part of the primary process of others. The type of
retrolental fibroplasia that occurs in premature infants of low birth-weight
is a secondary manifestation of primary retinal disease, according to
Heath.8

Since Terry's publications appeared, numerous reports of retrolental
fibroplasia of prematurity have been made.

1. Clinical Findings

It is generally agreed that clinical symptoms of retrolental fibroplasia
are usually not observed until the affected infant is three to six months
old. The mother may notice one or more evidences that her infant's
eyes are not normal. She may see white spots in the eyes ; she may observe
that the infant fails to recognize her or to follow objects moved before
the eyes. On examination the physician finds present one or more of the
following signs: jerky nystagmus, strabismus, photophobia, microph-
thalmus, foetal blue colour of the iris, and impairment of vision. Ophthal-
moscopic examination may reveal: a shallow anterior chamber ; a greyish-
white opaque membrane behind the crystalline lens of both eyes; thin
ciliary processes in front of the opaque tissue ; a persistent hyaloid artery,
retinal haemorrhage, and retinal separation. The condition usually affects
both eyes.
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This pathology is obviously the late result of some condition having
its onset at an earlier period of infancy or, possibly, prenatally.

The earliest signs of the disease and the stages of development were
first described by Owens & Owens.20 Periodic ophthalmoscopic examina-
tions were made of the eyes of 111 premature infants for six months or
more after birth. Of these infants, 33 weighed less than 1,360 g at birth,
4 of whom developed retrolental fibroplasia; 78 weighed from 1,360 g to
2,000 g at birth and one of these developed the condition. Evidences of
retrolental fibroplasia were not seen in any of the 111 infants at birth but,
in many of those that were very premature, remnants of the posterior
portion of the tunica vasculosa lentis and extensive pupillary membranes
were seen at birth but disappeared early in postnatal life.

The stages of development of retrolental fibroplasia were described
by Owens & Owens,20 in part, as follows: On early observations the external
appearance of the eyes and the fundus was normal and indistinguishable
from that of other premature infants who did not subsequently develop
retrolental fibroplasia. The earliest detectable abnormality was a slight
dilatation of the retinal arteries and veins which gradually increased and
was more marked in veins than in arteries. The vessels as they increased
in size became tortuous, especially the arteries. Then there appeared, in
the far periphery, one or more small greyish-yellow elevations of the retina,
with slight pigmentation around their bases, over which coursed the
tortuous retinal vessels. The margins of the discs then became blurred
and generalized retinal oedema developed. Other greyish-yellow areas
appeared scattered throughout the fundus and, after a short time, a grey
membrane with numerous vessels coursing over it billowed forward in
folds at the periphery of the retrolental space. This membrane appeared
to be the anterior portion of the large masses of swollen retina. At this
stage the fundus could be only hazily seen. Bands of tissue extended from
the areas of detached retina into the vitreous. Between these bands a
yellowish-red fundus reflex was visible.

Finally, a complete retrolental membrane was formed by gradual
extension and fusion of the peripheral folds of the retina. Broad ciliary
processes were seen extending onto the membrane at its periphery and
numerous vessels were present on the surface of the membrane. These
vessels appeared to radiate from the centre as if the membrane had been
formed by a regular umbrella-like fusion of retinal folds. Occasionally
small haemorrhages occurred into the membrane from these vessels. The
diameter of the cornea was usually smaller than normal. The anterior
chamber became shallow. Posterior synechias formed and the iris developed
a greyish atrophic appearance.

Later some of the eyes showed secondary changes. These consisted
of further shallowing of the anterior chamber with extension forward of
the iris and lens in a domelike fashion. The tension rose, the cornea became
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cloudy, and the eyes enlarged. In some cases this phase was transient;
the anterior chamber later became deeper with clearing of the cornea and
return of the tension to normal.

The authors point out that the disease did not progress to the formation
of complete retrolental membranes in both eyes in all cases. Occasionally
the course of the disease was arrested at some stage in its progress, producing
an incomplete picture. Often a complete retrolental membrane formed,
but the disease did not progress into the stage of glaucoma.

In one case early fundus changes were observed that were identical
with those found in infants who subsequently developed retrolental fibro-
plasia, but the fundus changes regressed and no retrolental membrane
formed.

The time of appearance of the first evidence of abnormality was 80 days
postnatally-dilatation of the retinal vessels with formation of greyish
elevations of the retina. An incomplete retrolental membrane appeared as
early as 85 days. A complete membrane developed in one case at 105 days
and in no case did a membrane develop after 5Y/2 months of postnatal life.

Professor S. Z. Levine, in an introductory talk on retrolental fibroplasia
to the WHO infant metabolism seminar at Leyden, 1950, reported that
Laupus, Bousquet & McLean made repeated ophthalmoscopic examina-
tions of 57 infants all weighing under 1,650 g at birth. The first abnormalities
noted in 35 of 57 infants were increased tortuosity of the arteries and veins
with increased calibre or size of the veins. In the second stage preretinal
haemorrhage appeared in 25 of the 35 infants who showed the first stage.
In the third stage there was extension of the haemorrhage to the vitreous
or from the retina ; in the fourth, the retina was detached ; and in the
fifth stage fully developed retrolental fibroplasia was present in 8 of the
infants.

2. Differential Diagnosis

In the present stage of knowledge there are a number of conditions
from which retrolental fibroplasia of premature infants must be differen-
tiated. Chief among these are retinoblastoma, congenital cataract, conge-
nital toxoplasmosis, encephalo-ophthalmic syndromes or dysplasia
(Krause 17) and, according to Reese,25 persistence of the primary vitreous
with hyperplasia.

Reese 25 has stated that he believes that persistence and hyperplasia
of the primary vitreous and retrolental fibroplasia are two different condi-
tions. The former usually occurs in full-term infants and generally affects
only one eye. The presence of the lesion is usually detected shortly after
birth, within a few days to a few weeks. It is important to distinguish this
condition from retinoblastoma so that unnecessary enucleation will not
be performed.
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Retinoblastoma and congenital cataract are usually present at birth
but may not be apparent until later in infancy, or childhood. Retino-
blastoma is generally unilateral, a tumour with a yellowish tinge is seen
on ophthalmoscopic examination, and there is roentgenographic evidence
of ocular calcification and sometimes disseminated foci of tumour. Con-
genital cataract is usually unilateral also: a circumscribed centrally located
opacity is seen under the anterior capsule of the lens. A history of maternal
rubella early in pregnancy is evidence of the nature of this eye lesion.
Congenital toxoplasmosis may be difficult to differentiate from retrolental
fibroplasia and, if suspected, specific tests for toxoplasmosis should be
made. In congenital encephalo-ophthalmic dysplasia (Krause 17) the eye
lesion is considered to be retrolental fibroplasia and the syndrome includes
neurological signs, microcephalus, hydrocephalus, cerebral dysplasia, and
mental retardation. This condition is found in full-term as well as in
premature infants.

Magnusson 18 reported 2 cases of " encephalo-ophthalmic syndrome ".
In one case the infant weighed 1,170 g at birth; the eye condition was
diagnosed at the age of 21/2 months ; ventriculography at six months
showed atrophy of both hemispheres ; electro-encephalography at 1 year
showed a pathological curve. In the other case the infant, a dizygotic
twin, weighed 1,180 g at birth. At 31/2 months pathology of the eyes was
discovered; at seven months ventriculography showed left-sided atrophy.
In both cases congenital toxoplasmosis was at first suspected but was
ruled out by specific tests. The author concludes that the diagnosis is not
clear in these two cases:

" The ophthalmic lesions were reminiscent of toxoplasmosis. This fact does not,
however, exclude a retrolental fibroplasia, since eye lesions similar to those of toxoplas-
mosis have earlier been described in this disease. "

Cole 4 described a case of " retrolental fibroplasia in a full-term infant"
associated with multiple congenital deformities. Bilateral retrolental
opacities were noted at five weeks. At three months, white vascular masses
were present behind the lens of both eyes and there were " probable
detached retinae" but no posterior synechias. The author states that this
was " probably a case of Krause's encephalo-ophthalmic dysplasia."

3. Pathology

As Reese 25 has pointed out, there is a scarcity of pathological material
on retrolental fibroplasia. These eyes are rarely enucleated and the eyes
that have been examined are those that show the late stages of the condition.
Reese 25 reports the findings in 3 eyes showing the lesions in a fairly early
stage. In addition, he has studied material available at the US Army
Institute of Pathology and that of Dr. Bertha Klien. He describes the
pathological process as follows. It is centred around the base of the vitreous.
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Here is found fibrous tissue rather rich in vascular channels. This tissue
probably undergoes some hyperplasia, but its increase seems to stem
mostly from haemorrhage and organization. The resultant contraction
leads to detachment of the retina, which seems invariably to be present.
The fibrous tissue extends over the posterior surface of the lens, but for
the most part it courses posteriorly into the vitreous in the direction of the
disk. In the more advanced stages, the retina is completely detached, and
there are old and recent haemorrhages in all stages of organization. In
case 1 there was found, at autopsy, in addition to the eye changes, haeman-
giomas of the pharynx, right carotid body, right orbit, both retinas, and the
adjacent vitreous and the choroid plexus of the fourth ventricle.

Klien 16 described the histologic findings in 3 eyes which had been
removed because of suspected retinoblastoma. In 2 of these eyes (from the
same infant) she found remnants of the primary vitreous containing
angiomatous blood vessels and in the third eye, retinal detachment.

Heath 8 has examined ocular tissue removed at autopsy from infants of
premature birth including those with and without evidences of retinopathy.
He states that in " primary retinal disease early clinical signs of retinal
involvement have been observed 2 or 3 days after birth and as late as the
5th month

He states also that the earliest microscopic signs of the disease in the
retina can be seen at birth-oedema, haemorrhage, dilated blood channels,
and vasoformative tissue. He illustrates these findings in a case report
of an infant weighing, at birth, 1,600 g. The eye, removed when the infant
was 18 hours' old, showed evidence of immature development. The chief
pathological findings were congested and leaking vasoformative tissue in
the retina, breaking through of blood into the vitreous, and free haemorr-
hage that lay under and separated the retina. There was engorgement
throughout the uvea, in the retina, the choriocapillary layer of the choroid,
and the ciliary processes. The diagnosis was retinopathy of prematurity in
the early reversible stage. Later stages of this condition are vitreous orga-
nization and retinal separation and, finally, degeneration and atrophy.

He concludes that the form of retrolental fibroplasia that occurs com-
monly in premature infants of low birth-weight is a " secondary manifesta-
tion of primary retinal disease ". " The primary disease is an edematous,
hemorrhagic and proliferative process associated with hamartomatous
[accumulation of vascular tissue] neovascular tissue in the retina..."

Baar 1 reported the histological findings in one case as follows: there
was a detached retina which enclosed a small amount of fibrillary vitreous
body. Between the detached retina and its pigmented layer there was a
highly albuminous exudate with a few shed-off pigmented cells and ghost
cells. Only in a few places within the vitreous body were blood-vessels
present. These were of capillary calibre and not surrounded by connective
tissue. Numerous elongated cells posterior to the ciliary body were
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interpreted as proliferated endothelial cells. Such cells and fibrils of the
vitreous were attached to the retina and tags were formed apparently as the
result of traction. The ciliary processes were slender and long, but their
blood-vessels were well developed. The clear-cell layer was normal in many
places, but proliferation was seen in some and detachment in occasional
areas. There were no synechias, the iris showed no inflammatory changes,
and in its vessel layer numerous branched chromatophores were seen.

4. Incidence

Data on the incidence of retrolental fibroplasia are based in most
reports on restrospective studies and in a few on current studies.

Kinsey & Zacharias 15 made a retrospective study by means of a
questionnaire sent to parents or guardians of infants weighing 4 pounds
(1,814 g) or less at birth in hospitals in two different cities. When an ocular
defect was reported, the eyes were examined by an ophthalmologist.

It was found that in one of these hospitals the incidence of retrolental
fibroplasia was 22%, in the other, 7%. Among infants weighing less than
1,361 g at birth the incidence was higher: 26% in the first hospital and
23 % in the second.

Paul 23 found that of 223 infants weighing less than 2,500 g, 12 or 4.40%
developed retrolental fibroplasia. Seven of these 12 infants weighed less
than 1,500 g at birth.

Crosse 5 conducted a follow-up study, at one year, of 4,000 premature
infants born in Birmingham, England, since January 1945. Four of these
infants were found to have developed retrolental fibroplasia, an incidence
of 0.1 % (0.8% of infants under 4 pounds (1,814g), and 4.2% of those under
3 pounds (1,361 g)). The condition involved both eyes in all four cases.

Owens & Owens 20 made a retrospective study of the incidence of retro-
lental fibroplasia in the ten-year period 1935-44 among premature infants
weighing 2,000 g (41/2 pounds) or less, born at Johns Hopkins Hospital,
Baltimore, USA. Letters were sent to parents of 328 such infants and 120
children between the ages of one and eight years returned to the hospital
for examination. None of these was found to have retrolental fibroplasia,
but it should be pointed out that only 23 of these children had weighed
less than 1,361 g (3 pounds) at birth.

Reports of periodic examinations of the eyes of premature infants,
made in continuous series from birth to six months, have provided more
accurate data on the incidence of retrolental fibroplasia. Such a study
was made by Owens & Owens.20 Among 111 infants, five developed the
condition (one who weighed more than 1,361 g and four who weighed less
than 1,361 g at birth). The incidence was 4.5 % (12.1 % in the lower weight
group, 1.3 % in the higher). Owens & Owens 22 in a later publication state
that they have found that the disease occurs in about 150% of the infants
with birth-weights of 1,361 g (3 pounds) or less.
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Laupus, Bousquet & McLean, as reported by Levine to the WHO
infant metabolism seminar at Leyden, 1950, have examined periodically
57 infants weighing less than 1,650 g at birth. Eight of them (14.0%)
were found to have developed retrolental fibroplasia before the age of
six months.

Gilger7 reported examinations of 229 infants weighing less than
2,268 g (5 pounds) at birth (1943-8). Retrolental fibroplasia developed in
seven of 96 infants, all of whom weighed 1,814 g or less at birth (7.3 %).
The incidence in the series of 229 infants was 3 %.

Exline & Harrington 6 re-examined, after the age of seven months,
80 infants whose birth-weights were less than 1,500 g. None of these
infants was found to have retrolental fibroplasia. The proportion of negro
infants in this group was 83 %.

No reports of the incidence of retrolental fibroplasia have come from
countries other than the USA and England, although cases have been
reported from France, Denmark, Holland, Sweden, and Spain.

Another approach to this problem has been made in the USA by studies
in various institutions for blind children. Reese,25 from an analysis of
available data, estimates that one-third of all cases of blindness in pre-
school children are now due to retrolental fibroplasia.

Kerby,13 in discussing the causes of blindness in schoolchildren by site
of eye lesion found affection of the crystalline lens as the cause in 17.8 %
of the cases and of these retrolental fibroplasia comprised 1.5%. These
figures are based on 3,905 eye-examination records of pupils in 39 resi-
dential schools and 12 city school systems in 35 States and the District of
Columbia.

Moffatt 19 reports a follow-up study of 119 children cared for in insti-
tutions for the blind. He found 12 cases in which " the diagnosis of retro-
lental fibroplasia could be made with reasonable certainty, 2 others were
doubtful ". The youngest child at the time of examination was 20 months
and the oldest five years. All the children weighed less than 3 pounds
8 ounces (1,588 g) at birth; only 4 weighed less than 3 pounds (1,361 g).

5. Possible Causes

Terry 31 enumerated the following possible causes of retrolental fibro-
plasia, some of which are prenatal and some postnatal in origin: heredity;
deprivation of maternal hormones because of premature birth ; precocious
functioning of systems such as respiratory, digestive, cardiovascular, and
heat regulatory ; and precocious exposure to light. Terry's reports 31
stimulated research into the causes of retrolental fibroplasia.

5.1 Prenatal factors
Certain prenatal factors received attention. Warkany & Schraffen-

berger 32 produced retrolental fibrotic changes in rats' eyes by feeding the
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mothers with diets deficient in Vitamin A. Jackson & Kinsey 12 repeated
the experiment and found that the maternal deficiency must be very severe
to produce the change and concluded that the findings were not applicable
to conditions in pregnant women.

Reese and his co-workers favour the prenatal origin of retrolental
fibroplasia. Reese & Payne 27 concluded from their earlier clinical and
pathological studies that the basic lesion in retrolental fibroplasia is a
persistence, in part or in toto, of the primary vitreous with or without
hyperplasia, and with or without secondary changes consequent to haemorr-
hage, opening of the lens capsule, and glaucoma. In a later report Reese,25
from a study of a series of cases, all examined under general anaesthesia,
concluded that although retrolental fibroplasia is usually not noted until
about the third to the fifth month after birth " in all instances at least
the matrix of the lesion is present at birth."

Klien 16 agrees with Reese that the matrix of the lesion of retrolental
fibroplasia is present at birth ; it is often not discernible at birth but
becomes evident two to five months later. She reports the histopatholo-
gical findings in 3 eyes. In case I, there was found a rudimentary secondary
vitreous and angiomas invading the retina ; in case II, fibrous tissue be-
tween the retina and the equator of the lens containing many tortuous,
partly collapsed blood vessels and evidences of retinal detachment ; in
case III, a large blood vessel behind the lens connected with an area that
appeared to be haemangioma. The presence of angioblastic tissue behind
the lens and the frequent association of haemangiomas of the skin with
retrolental fibroplasia (25% of Reese's cases) favour the congenital origin
of this eye condition, Klien points out. In studies of series of premature
infants Hess and his co-workers 11 found that 3.20% of 250 premature
infants had haemangiomas of the skin ; Rambar,24 11.6% of 344 infants.

Krause 17 reported a clinical and microscopic study of 18 cases of
congenital encephalo-ophthalmic dysplasia. He considered that the eye
lesion was retrolental fibroplasia associated with congenital defects (micro-
cephalus and hydrocephalus) found in children who survived the age
of four years.
A case of retrolental fibroplasia in a full-term infant with multiple

congenital deformities (micrognathia, cleft palate, and talipes equino-
varus) was described by Cole et al.4 This, the authors stated, is probably
a case of Krause's " encephalo-ophthalmic dysplasia ". In Krause's series
of 18 infants, there were 4 that were full-term. All of them had defects
of the central nervous system or were " mentally retarded ".

Hepner, Krause & Nardin 10 found that certain manifestations of
retrolental fibroplasia were congenital in origin, while others had a post-
natal origin. They studied 66 infants with retrolental fibroplasia of whom
6 weighed more than 2,500 g at birth. They were impressed by the variety
of manifestations of this eye disease.
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They classified their cases in 4 groups: (1) retinal dysplasia with or
without areas of detachment ; (2) retinal fold or stalk with retinal dysplasia
or anomalies ; (3) foetal primary iridocylitis (uveitis) with or without
corneal opacities, cataracts, and glaucoma ; (4) infantile retinal detach-
ment. They consider that the first three manifestations of retrolental
fibroplasia are prenatal in origin while the fourth is postnatal in origin.
Retinal separation was seen, however, in some of the infants examined,
" within a few days of birth ". This form of the disease was found in about
two-thirds of their cases.

Multiple birth has been considered in connexion with the prenatal
origin of retrolental fibroplasia. It has been stated that the incidence of
twins with this condition is no higher than the incidence of twins among
premature infants in general. Speert et al.28 suggest, however, that if a twin
develops retrolental fibroplasia its homozygous sibling is likely to show
the same malformation, while its heterozygous mate is likely to be unaffected.
Since that time they have observed sets of twins and triplets " which were
apparently identical" and in which one of the infants had normal eyes
(personal communication from A. B. Reese, July 1951).

There are a number of additional reports in which the incidence of
retrolental fibroplasia in twins is discussed, but data as to zygosity are not
available or are inconclusive.

Another approach to the problem of retrolental fibroplasia has been
made by statistical analyses of clinical data.

Kinsey & Zacharias 15 correlated the incidence of retrolental fibro-
plasia in the infants with such maternal factors as parity, age, Rh type,
type of delivery, analgesia, anaesthesia, and cause of premature labour.
A significant correlation was found with only one of these factors, namely,
parity of the mother: the incidence of retrolental fibroplasia in primiparous
women was 9.5 %, in multiparous women, 19.7 %. The factors studied in
the infants were single or multiple birth, sex, congenital abnormalities, and
miscellaneous factors associated with treatment. It was found that infants
who developed retrolental fibroplasia were those who remained in the
nursery, in a water-jacket incubator, and in oxygen for longer periods
than infants who did not develop the condition. Male infants developed
the condition more frequently than female infants. It was found that in
one hospital a greater frequency of retrolental fibroplasia correlated with
a change in treatment, namely, the use of vitamin supplements in water-
miscible form, and increase in the dosage of iron.

Gilger 7 found no correlation between the incidence of retrolental
fibroplasia and the mother's age, parity, frequency of uterine bleeding,
virus infections or chronic illnesses during pregnancy, cause of premature
labour, or race.

Speert and his co-workers 28 analysed maternal and infant factors
associated with the occurrence of retrolental fibroplasia in 104 pregnancies
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resulting in 110 infants with this condition. The authors enumerate the
number of cases in which the various factors were found, but no control
cases were studied in like fashion. Two interesting findings are reported:
(1) the mothers of 2 infants with retrolental fibroplasia had rubella during
pregnancy, one in the second month, the other in the 18th week; neither
of the infants showed any other abnormality than the eye condition;
(2) there were 12 infants that had discrete haemangiomas of the skin and
4 who had telangiectases. The author states that the incidence of congenital
abnormalities of the cutaneous blood vessels was 15%. If one includes
only the haemangiomas the incidence would be 11 %, which is higher than
that given for premature infants as a whole (3.2o).

5.2 Postnatal factors
Owens & Owens 20 consider, on the basis of their ophthalmoscopic

examinations of a large series of premature infants, that the lesion develops
in postnatal life. " Early postnatal examinations of the eyes revealed
normal fundi, and the earliest detectable abnormalities occurred about
2 months after birth ". They add, however, that " it is possible that retro-
lental fibroplasia may be related to angiomatosis retinae or to Coat's
disease." In this connexion Owens & Owens cite the ocular findings in
twins reported by Reese. One twin developed retrolental fibroplasia ; the
other, who died at the age of three months, had haemangiomatous tissue
on the surface of the retina of both eyes at autopsy. In one of the eyes the
haemangiomatous tissue was associated with retinal detachment. Owens
& Owens suggest that this pathological picture may have represented an
early stage of retrolental fibroplasia.

Hepner and his co-workers 10 found no difference in the incidence of
retrolental fibroplasia among infants who had received sulfonamides
routinely compared with those who had not. No correlation between an
increase in the incidence of retrolental fibroplasia and a change in iron
dose was found. In studying vitamin dosage in relation to incidence of
retrolental fibroplasia, the authors found that the rise in incidence in
retrolental fibroplasia was related to the use of a multiple vitamin prepara-
tion containing a synthetic emulsifying agent.

Exline & Harrington 6 found no evidences of retrolental fibroplasia in
80 infants who weighed less than 1,500 g at birth when re-examined after
seven months of age. Because of the high incidence of retrolental fibroplasia
reported by others among infants in this weight-group, they analysed the
clinical records of mothers and infants in an attempt to discover how the
clinical management differed from that in other clinics. They state that the
chief difference in treatment was that no high potency, water soluble,
multiple vitamin preparations were given ; " excessive " supplements of
vitamin A and iron were not used ; and there was no " excessive neonatal
weight loss ".
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5.3 Discussion
It can be seen from this review of the literature that there are two points

of view in regard to the cause of retrolental fibroplasia.
Reese,25 in discussing the report by Owens & Owens,20 enumerates

the following points in favour of the prenatal origin
(1) Affected eyes are frequently microphthalmic;
(2) Affected eyes frequently show a pupillary membrane that stems

from the collarette of the iris;
(3) Congenital anomalies may be noted at sites other than the eyes
(4) Skin haemangiomas are present at birth in 20% of cases of retro-

lental fibroplasia while the " normal " incidence in premature infants is 3.2%.
Owens & Owens 20 enumerated the following points in favour of the

postnatal origin of this condition:
(1) In none of the cases observed was microphthalmia present at birth.
(2) The retinal vessels were normal at birth, dilated as the first sign

of abnormality, and then decreased in size.

6. Experiments in Therapy

Discussion of treatment of this condition has been until recently limited
to attempts to alleviate the advanced stage in which partial or complete
blindness has already developed and to prevention of complications.

Terry,30 on the basis of his experience, considered that surgery, radiation,
and diathermy had proved on the whole unsuccessful. To prevent the most
common complications-glaucoma and posterior synechia-Terry suggests
the use of a miotic daily for the former, a combination of powerful mydriatics
weekly for the latter.

Reese & Payne 27 have described (1946) various surgical procedures that
they have used in attempts to salvage some vision and to treat complications.
In a later report Reese 25 (1949) further discusses surgical treatment and
the results obtained. He considers that eyes with hyperplastic vitreous
have the potentiality of vision if the pupil can be freed of the opaque tissue.
He describes an operation that he has performed on 11 eyes selected because
they were about normal size for the age of the patient. There was no
visible evidence of retinal detachment, no iris or corneal change, and no
glaucoma present. In 3 of these cases the pupil was sufficiently cleared to
permit a view of the fundus. The results as far as vision is concerned have
not yet been determined. In cases of fibroplasia in which some degree of
retinal detachment is usually present, Reese tried several types of surgical
procedures in a small series of cases without improvement in the eyes.
In cases in which a diagnosis of glaucoma was established in eyes with some
potential vision, Reese 25 found the most successful treatment was iriden-
cleisis with sclerectomy. Roentgen therapy has been tried in 3 cases
without benefit.
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Paul 23 treated with roentgen irradiation 9 eyes in which retrolental
fibroplasia (of premature infants) had been diagnosed. " Little change in
the vascularity of the membrane" was produced.

Heath 8 points out that treatment for the retinal disease of prematurity
lies mostly in the field of prevention.

"Whether preventive treatment should be predominantly on the maternal or on the
infant side remains to be discovered. When the retinal disease of prematurity has
progressed to the second stage and shows considerable retinal separation, only symptom-
atic treatment is indicated. However, much may be done in the education and social
fields for such affected children."

King 14 outlines his methods of treatment to prevent the complications
of retrolental fibroplasia-synechia, and glaucoma. He has found surgical
measures " disappointing ". He states that " therapy for retrolental fibro-
plasia is, at present, not encouraging ".

Reese & Blodi 26 reported that they undertook to treat infants who had
definite and rapidly progressive signs of retrolental fibroplasia (retinal
oedema or detachment) with adrenocorticotrophic hormone (ACTH).
The dose used was between 20 and 25 mg of ACTH given daily for 14 days.
In 2 cases a second course of treatment was required. In all, 14 infants
have been treated and in every case the retrolental process has been arrested
or has regressed. In none of these cases did a partial or complete membrane
develop, but some have a small mass of white tissue far in the periphery
of the fundus. Among 8 infants with progressive retrolental fibroplasia
who did not receive ACTH, 3 developed bilateral membranes; 3, partial
membranes; and 2, small masses of white tissue in the periphery of both
fundi.

In a later report Blodi and his co-workers 2 reported the results of treat-
ment of 19 infants with ACTH for periods of 9 to 25 days. Regression
and inhibition of progression of the early retinal changes of retrolental
fibroplasia were noted during therapy. Five infants were re-treated because
of progression of the lesions following cessation of therapy. Significant
reduction in the extent of the cicatricial lesions was observed in the follow-up
examinations of the treated infants.

7. Attempts at Prevention

As already pointed out, the cause of retrolental fibroplasia has not
been determined. Various causative factors have been suggested and,
acting on these, attempts at prevention of the condition have been made.

First among these were studies of the effect of vitamin-A deficiency.
Clifford 3 determined that the absorption of vitamin A by premature

infants was better when this vitamin was given in a vehicle of either alcohol
or propylene glycol than when given in oil or percomorph liver oil. He
found that, among a large series of infants given 5,000 United States
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Pharmacopeia (USP) units of water-sobable vitamin A daily, some infants
developed retrolental fibroplasia. A change was then made to routine
administration of 0.2 ml (20,000 USP units) of vitamin A in oil by intra-
muscular injection daily, in addition to the 5,000 USP units given by
mouth. When one infant developed retrolental fibroplasia this method
of administration was abandoned. These findings led Clifford to conclude
that retrolental fibroplasia could not be prevented in premature infants
by the above doses of vitamin in the two different forms used.

Acting on Terry's suggestion that exposure to light might play a role
in producing retrolental fibroplasia, Hepner and his co-workers 9 studied
this factor in premature infants. The eyes of 5 infants, whose birth-weights
ranged from 1,170 g to 1,350 g, were covered by cotton pads held in place
by a " stocking hood " during the period " from within a few hours after
birth, until a weight of 2,000 g was attained (35-60 days) ". No ophthalmo-
scopic examinations were made until the coverings were finally removed.
Four of the infants developed retrolental fibroplasia ; one had no ocular
abnormality. The authors concluded that exposure to light is not a cause
of retrolental fibroplasia.

Owens & Owens 21 attempted to prevent the development of retrolental
fibroplasia by administration of vitamin E to premature infants. During
a period of ten months, 23 infants with birth-weights of 1,360 g or less were
given DL- a -tocopheryl acetate in a water-miscible preparation. The total
daily dose was 150 mg given in 50-mg doses at eight-hour intervals between
feedings. Most of the infants received daily in addition 9,000 units of
vitamin A and 9,000 units of vitamin D in a water-miscible preparation.
About one-third of the infants received, at six weeks of age, 4 ml of a 10%
solution of ferric ammonium citrate daily. A control group of infants
was similarly treated except that they received no vitamin E. Of the
11 infants who, in a ten-month period, received vitamin E, none developed
retrolental fibroplasia ; among the control group of 15 infants, 5 developed
this condition.

The average serum tocopherol level in the unsupplemented group of
infants was 0.25 mg % and in the supplemented group, 4.12 mg %.

In a later period vitamin E was administered to all premature infants
in this weight group and vitamin A and iron were omitted. Among 12 infants
thus treated one developed retrolental fibroplasia, but in this case vitamin E
was not started until the 11th day after birth. The authors point out that,
before the time when vitamin E was used by them, 63 infants weighing
1,360 g or less at birth were observed and 12 developed retrolental fibroplasia.

Levine, as he reported to the WHO infant metabolism seminar at
Leyden, 1950, using the same preparation and dosage of alpha tocopherol
used by Owens & Owens,22 treated 49 premature infants, all of whom
weighed less than 1,500 g at birth. About one-half of the infants received
vitamin A also. Seven of the infants developed retrolental fibroplasia.
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In a previous period during which no vitamin E was given to 60 premature
infants of comparable birth-weights, 5 developed the condition. Levine
concluded that vitamin E was not effective in preventing the development
of retrolental fibroplasia.

8. Comment

It is obvious that further studies of retrolental fibroplasia are indicated
to determine the cause of this condition and to attempt to prevent its
occurrence.

At the present time it would appear that prolongation of pregnancy
until the foetus has attained a weight of more than 1,360 g is indicated,
taking into account, of course, the welfare of the mother.

SUMMARY RJtSUMI2

Retrolental fibroplasia is a term applied
to an eye condition occurring in premature
infants, especially those of low birth-
weight. Sporadic cases of retrolental
fibroplasia occur in mature infants, chil-
dren, and adults as the result of some
primary retinal disease.

Clinical evidence of the retrolental
fibroplasia of prematurity is usually
noted when the infant is between three
and six months old. Both eyes are usually
affected and partial or complete blindness
results. Ophthalmoscopic examination
reveals a greyish-white opaque membrane
behind the crystalline lens and frequently
partial or complete retinal separation.
The earliest evidences of the disease have
been seen in periodic routine examinations
from birth. These investigators consider
that there is no evidence that the condition
is of prenatal origin.

Retrolental fibroplasia of prematurity
must be differentiated from a number of
conditions, the most important of which
are retinoblastoma and congenital cataract.
Both of these conditions are usually
apparent at birth and are usually unilateral.
A history of maternal rubella early in
pregnancy is an important point in favour
of the latter condition. Histologic examina-

On designe sous le nom de fibroplasie
retrocristallinienne une affection des yeux
survenant chez les prematures, notamment
chez ceux dont le poids a la naissance est
bas. Des cas sporadiques ont et6 rencontr6s
chez des nourrissons nes a terme, des enfants
et des adultes, 'a la suite de certaines mala-
dies r6tiniennes primaires.

Les signes cliniques de la fibroplasie
retrocristallinienne des prematures s'ob-
servent generalement lorsque les enfants
sont ages de trois aL six mois. Le plus
souvent les deux yeux sont atteints; il en
resulte une cecite partielle ou totale. A
l'examen ophtalmoscopique, on constate
derriere le cristallin une membrane opaque
d'un blanc grisatre et, frequemment, un
decollement partiel ou total de la retine.
Les signes les plus precoces de la maladie
ont pu etre observes par des examens
reguliers effectues depuis la naissance.
Selon les auteurs de ces recherches, aucune
preuve ne permet d'attribuer a cette
affection une origine prenatale.

I1 importe de distinguer la fibroplasie
retrocristallinienne de plusieurs maladies,
dont les plus importantes sont le retino-
blastome et la cataracte congenitale. Ces
deux dernieres affections sont en general
d6celables a la naissance et sont unilat&e
rales dans la plupart des cas. Une rubeole
survenue chez la mere au debut de la
grossesse peut orienter le diagnostic vers
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tion of enucleated eyes has given informa-
tion on findings in a relatively late stage
of the disease. The importance of hae-
mangiomatous vessels has been stressed in
some reports as evidence of the congenital
origin of the eye condition. The associated
high incidence of haemangiomas of the
skin is considered supportive evidence.

The incidence of retrolental fibroplasia
appears to be higher in the USA than in
any other country. Within various areas
in the USA there is wide variation in the
incidence reported.

The cause of retrolental fibroplasia of
prematurity has not been determined.
Studies have been made of prenatal and
postnatal factors, but no definite relation-
ships have been found.

Treatment of the advanced stage of
retrolental fibroplasia has been attempted
surgically, by roentgen irradiation, and
with drugs-this latter in an attempt to
prevent complications: glaucoma and
posterior synechia. Treatment with ACTH
is still in the experimental stage. Efforts
to prevent the development of retrolental
fibroplasia have proved ineffectual.

la cataracte congenitale. L'examen histo-
logique d'yeux enucles a fourni des indi-
cations sur un stade relativement tardif
de la maladie. Certains rapports ont
souligne l'importance de la presence de
vaisseaux angiomateux comme preuve du
caractere congenital de la maladie, qui
serait confirme, en outre, par l'association
frequente d'hemangiomes cutanes.
La fibroplasie retrocristallinienne parait

plus frequente aux Etats-Unis qu'ailleurs.
Sa frequence presente des variations consi-
derables dans diverses regions de ce pays.

La cause de la fibroplasie retrocristal-
linienne des pr6matures est encore incon-
nue. L'etude des facteurs pouvant jouer
un r6le avant ou apres la naissance a e
effectuee, sans qu'un rapport direct puisse
etre e'tabli.
On s'est efforce de traiter la fibroplasie

retrocristallinienne a sa periode tardive par
la chirurgie et la radiotherapie; on a
egalement essaye des traitements medica-
menteux, afin d'eviter des complications
telles que le glaucome et la synechie
posterieure. Le traitement par I'ACTH
n'en est encore qu'au stade exp6rimental.
tentatives faites pour empecher le deve-
loppement de la maladie ont ete vaines.
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