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A population based, prospective study of the
development ofROP in prematurely born children in
the Stockholm area of Sweden

G Holmstrom, M el Azazi, L Jacobson, G Lennerstrand

Abstract
A prospective population based study including
260 children with a birth weight of 1500 g or less
was performed in the Stockholm county. The
total incidence of retinopathy of prematurity
(ROP) was 40*4%, while severe ROP - that is,
stage 3 or more, was seen in 20.0%. Cryo-
therapy was performed in 10.8%. Logistic
regression analysis revealed independent
association of both gestational age and birth
weight with ROP. The association of gesta-
tional age and ROP was significantly stronger,
indicating that the degree of immaturity of the
eye is a main predictive factor for the develop-
ment of ROP. The purpose of a general
screening for ROP is to identify children
requiring cryotherapy. Based on these results
it seems appropriate to include children with a
gestational age of 32 weeks or less in such a
programme and a first examination at 5-6
weeks of postnatal age is suggested.
(BrJ Ophthalmol 1993; 77: 417-423)
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During the past 15 years, the survival rate ofvery
immature children as well as the frequency of
retinopathy ofprematurity (ROP) has increased. '

Many reports have been published on the
prevalence and the development of ROP.'-'
However, the majority of them have been based
on selected hospital data and to our knowledge,
only a few population based studies have been
undertaken.

Recently an international classification of
ROP has been introduced."'2 Prospective studies
on populations from specific communities using
this classification have been performed in New
Zealand,'3 England,'4 and Denmark.'5 From
Canada two prospective studies'6"' have been
reported, but they were based on the old
classification of the disease and hence, they are
not really comparable with data obtained with
the international classification. Retrospective,
community based studies have been made in
Denmark'8 and recently in Sweden. '92 0
A multicentre study in the United States2' has

reported a favourable outcome of cryotherapy
performed at a defined threshold stage of ROP.
It has therefore become the responsibility of
paediatric ophthalmologists to define the risk
group of premature children and identify those
requiring cryosurgery. However, screening is
time consuming and expensive and an appropri-
ate programme has to be designed to suit the
local health care system and the needs of the
population in the specific area. It also has to be
based on a profound knowledge of the epidemio-
logy ofROP in that specific area.

The purpose of this prospective study was to
investigate the incidence of ROP among pre-
mature children in a well defined geographical
area in Sweden. We also wanted to investigate
the incidence of performed cryosurgery and
other forms of surgery. The relation of ROP to
factors such as birth weight, gestational age, and
sex were other questions that needed to be
explored in our population.

Based on the findings of this study we wanted
to create a realistic screening programme of
premature children in our area in order to
identify those with threshold ROP requiring
cryosurgery. We are also planning to follow the
whole group of children up to the age of 3-5-4
years to investigate the prevalence of different
visual dysfunctions, refractive errors, and
strabismus and this will be reported in the
future.

Materials and methods
Premature children with a birth weight of 1500 g
or less and surviving for at least 8 weeks, born in
the Stockholm county between 1 September
1988 and 31 October 1990 were included in the
study. There are five different neonatal units in
different hospitals in the county (Danderyds
Hospital, Huddinge University Hospital,
Karolinska Hospital, Sachsska Hospital, and St
Gorans Hospital) where all prematurely born
babies are cared for and treated in a very similar
way. Before the studywas started the examination
technique and protocol as well as the definition
ofdifferent stages ofROP including 'plus disease'
were very carefully discussed and agreed upon
among the participating ophthalmologists. The
international classification of ROP was used." 12
The participating ophthalmologists, who made
the eye examinations and the follow up at each
neonatal unit, also performed the follow up after
the child had been discharged. For determination
of the gestational age ultrasonography was
routinely performed on all mothers at the
beginning of the pregnancy. The following
terminology is used throughout the paper to
describe the age and the degree ofmaturity of the
child: Gestational age - the time from the first
day of the last menstruation up to birth; post-
natal age - the age in weeks after birth; and
postmenstrual age - the addition of gestational
age and postnatal age.
From the birth registers of the Swedish

National Board of Health and Social Welfare we
received data of all prematurely born children
with a birth weight of 1500 g or less during the
period of study. From these data we determined
the survival rate in this group ofchildren and also
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the number of dropouts - that is, children that
were not reported to us from the neonatal units.

EXCLUSION CRITERIA
Children having their first examination later
than 6 weeks of age were excluded from the
study, provided the first examination was
performed later than 40 weeks postmenstrual
age. Children were also excluded ifthey had their
last examination too early - that is, before the
retina was fully vascularised.

EXAMINATION TECHNIQUE
The pupils were dilated with a mixture of
cyclopentholate 0-2% and phenylephrine 1-0%
administered twice. Indirect ophthalmoscopy
was performed. A lid speculum, a scleral
indentator, and topical anaesthesia were used
when necessary, to rotate the eye in order to
examine the periphery when this was not possible
by simply using the doll's head manoeuvre. The
first examination was performed between 4 and 6
weeks postnatally, the second examination 2
weeks later, and the following examination at 2
to 3 week intervals depending on the post-
menstrual age of the child. The examinations
were repeated until the retina was fully
vascularised in the periphery. If ROP was
detected, the intervals between examinations
were lessened to 1 week or less, depending on the
stage of the disease.

CRYOTHERAPY
In our study necessity for cryosurgery was
confined to ROP stage 3 with confluent fibro-
vascular proliferations and 'plus disease'. If
confluent proliferations of at least four clock
hours in zone II were present, even in the
absence of 'plus disease' (dilatation and tortuo-
sity of the posterior retinal vessels), cryotherapy
was also performed. In Stockholm all cryo-
therapy was centralised and performed at a
specially equipped paediatric hospital (St Gorans
Hospital), which means that a delay in the treat-
ment of up to 3 to 4 days may occur after the
decision to use cryotherapy has been made. The
cryosurgery was undertaken under general anaes-
thesia using a standard retinal and/or cataract
probe. The avascular part of the retina anterior

Table I Relation ofROP to birth weight

Birth weight (g)

Stage ofROP c750 751-1000 >1000 Totals

NoROP(%) 3(23-1) 29(47 5) 123(66-1) 155
Mild ROP (%) 3(23-1) 14(23 0) 36(19-4) 53
Severe ROP(%) 7(53 8) 18(29 5) 27(14-5) 52
Totals 13 61 186 260

Table 2 Relation ofROP to gestational age

Gestational age (weeks)

Stage ofROP 24-26 27-29 30-32 33-35 Totals

NoROP(%) 10(28 6) 72(57 6) 53(68-0) 20 (90 9) 155
MildROP(%) 9 (25 7) 30(24 0) 12 (15-4) 2(9.1) 53
SevereROP(%) 16(45 7) 23(18-4) 13(16-6) 0(0) 52
Totals 35 23 78 22 260

to the ridge was treated transconjunctivally in a
contiguous, single row. After treatment the
children were followed up by their own ophthal-
mologists in the neonatal units or as outpatients.
The study was approved by the ethical

committee of the Karolinska Institute,
Stockholm, Sweden.

Results
The total study population included 295 children,
born in the Stockholm county, with a birth-
weight of 1500 g or less and surviving for at least
8 weeks; 21 children were excluded from the
study according to our exclusion criteria. From
the birth registers ofthe Swedish National Board
on Health and Welfare we identified another 14
children born during the study period, with a
birth weight of 1500 g or less and surviving for at
least 8 weeks, but who were not referred to us
and, hence, were not examined. This gave a total
dropout number of35 ofthe 295 children (1 1-9%).
According to the birth registers, altogether 350
children with a birth weight of 1500 g or less were
live born during the study period. During the
first 7 weeks of life 55 children had died, giving a
survival rate for at least 8 weeks of 84%.
Two hundred and sixty children fulfilled our

criteria for inclusion in the study. There were
134 (51-5%) girls and 126 (48 5%) boys: 203
children (78 - 1%) were results of single births and
57 (21-9%) of multiple births. The mean gesta-
tional age was 29 weeks (range 24-35 weeks) and
the mean birth weight was 1157 g (range 648-
1500 g). Examinations were made twice or more
in 246 (94-6%) children and five times or more in
83 children (35- 1%); 1.4 children (5 4%) had only
one examination. The first examination was
performed at 6 weeks of postnatal age or earlier
in 209 (80 4%) children and at 8 weeks of
postnatal age or earlier in 252 (96-9%) children.
ROP of any stage was seen in 105 (40 4%)

children: stage 1 was seen in 24 (9 2%) children;
stage 2 in 29 (11 2%); stage 3 in 45 (17 3%); stage
4 in six (2-3%); and stage 5 in one (0 4%) child.
Altogether mild ROP, defined as stage 1 or 2,
was seen in 53 (20 4%) and severe ROP, defined
as stage 3 or more, was seen in 52 (20 0%)
children. There was a significant correlation
between ROP, particularly severe ROP, and low
birth weight (p=0.0008, tested with X2 analysis)
(Table 1) and early gestational age (p=040001,
tested with XI analysis) (Table 2, Fig 1). There
were no significant correlations between sex or
single or multiple birth and any of the ROP
stages (tested with X2 analysis). No significant
difference between the right and the left eye at
any of the ROP stages (tested with t test) was
found. A logistic regression analysis of the
association of four different parameters to ROP
was performed. Sex, gestational age at birth,
birth weight, and multiple birth were used as
independent parameters, but only gestational
age (log coefficient 0-29, standard error 0-76, p
value <0-001) and birth weight (log coefficient
0-16, standard error 0-72, p value <0 05) were
independently associated with ROP.
Among the 57 children who were the result of

multiple births, 10 (17-5%) had severe ROP
(nine stage 3 and one stage 5) compared with 42
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of the 203 (20-7%) single births. There were 19
sets oftwins and quadruplets fulfilling the criteria
of inclusion. In eight of the sets the stage ofROP
was similar, while in 11 ofthe sets, the sisters and
brothers had different stages ofROP.
Among the 35 dropouts two children had a

reported birth weight of 750-1000 g and 33
children a birth weight of more than 1000 g.
According to the birth weight ofthe dropouts we
have calculated the incidence ofROP in different
weight groups - that is, birth weights of c750 g,
750-1000 g, and > 1000 g. The estimated
incidence of ROP in the total population of 295
children was 39-7%. The estimated incidence of
mild ROP was 20-3% and of severe ROP 19-4%.
At the first examination 48 (18-5%) children

already had some degree ofROP. At the onset of
ROP the mean postnatal age and the mean
postmenstrual age were 7-9 weeks (range 3-16)
and 36 weeks (range 31-43) respectively. The
age range (mean values and standard deviations)
of the time of detection of different stages of
ROP, both in terms of postmenstrual age and
postnatal age was analysed. Since t tests showed
no significant difference between the right and
the left eye, we have chosen to present the results
of the right eyes only. The number of right eyes
reaching a certain stage of ROP at some point
and the number of right eyes showing some
degree of ROP at the first examination are
presented in Table 3. The mean values, and the
standard deviations, ofthe onset time ofdifferent
stages of ROP illustrate the progression and
natural history of the disease related to postnatal
and postmenstrual age (Figs 2 and 3). The
relation of birth weight and gestational age to
ROP onset at postnatal and postmenstrual age
respectively, was also analysed. There was a
significant inverse correlation of birth weight
and onset at postnatal age (correlation coefficient
0-374, p value <0-0001) (see Fig 4A). There
was also a significant reciprocal correlation of
gestational age and onset at postnatal age
(correlation coefficient 0-435 p value <0-0001)

Table 3 Onset ofdifferent stages ofROP (right eyes)

Number ofright Onset time ofROP- Onset time ofROP-
Stage Total number eyes with ROP at postnatal age (weeks) postmenstrual age (weeks)
ofROP ofright eyes first examination Mean (SD) (range) Mean (SD) (range)

1 41 18 6-9(2-7)(3-16) 35-6(2-5) (31-42)
2 58 18 8-6(2-4)(4-15) 36-2 (2-5) (32-44)
3 44 7 9-8 (3-0) (5-18) 37-6 (2-9) (32-44)
4 4 0 14-5(4-4)(11-21) 40-5(3-1)(38-45)
5 1 0 15 42

Postnatal age (weeks)
Figure 2 Onset time (mean value and standard deviation) of
differentROP stages in relation to postnatal age. Exact
number ofeyes, mean values, and standard deviations are
presented in Table 3.
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Figure 3 Onset time (mean value and standard deviation) of
differentROP stages in relation to postmenstrual age. Exact
number ofeyes, mean values, and standard deviations are
presented in Table 3.
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(see Fig 4B). There was no correlation of birth
weight and onset at postmenstrual age (cor-
relation coefficient 0-12, p value 0 2) (see Fig
5A), while there was a significant correlation of
gestational age and onset at postmenstrual age
(correlation coefficient 0-329, p value <0-001),
(see Fig SB).

Spontaneous regression of ROP was found in
50 of83 eyes (right and left) with stage 1 (60 2%),
in 52 of 112 eyes with stage 2 (46 4%), and in 38
of 93 eyes with stage 3 (40 9%). The rest of the
eyes (right and left) in stage 3 (n=55) progressed
to a level where cryotherapy was indicated. This
means that 77 ofthe 105 children with some stage
of ROP had regression without any treatment
(73*3%).

Cryotherapy was performed in 28 (10-8%) of
the children at a mean postnatal age of 13-3
weeks (range 9-23 weeks) and a mean post-
menstrual age of40 4 weeks (range 36-48 weeks)
respectively. Twenty seven of the children had
symmetrical disease and both eyes were treated.
Eight (28 6%) of the 28 children had two treat-
ments, three (10-7%) were treated three times,
and one (3 6%) had four treatments. Twenty one
(75 0%) of the treated children had developed
plus disease at the time of cryosurgery.
The cryosurgery-was successful with regard to

preventing the progression of the disease except
in two children in whom vitreoretinal surgery
was performed. In one child the disease, despite
three cryotherapy treatments, had a malignant
course and progressed to stage 4B with a low
exudative detachment in the macular area, and
required an operation with an encircling band.
The other child, inwhom the second examination
had been delayed, developed stage 5 ROP and
had major vitreoretinal surgery including lensec-
tomy. Another five children progressed from
stage 3 plus to mild 4A during the delay between
decision and performance of cryosurgery.
There was a significant correlation (p= 0-0001,

tested with X2 analysis) between cryotherapy and
low birth weight (Table 4) and early gestational
age (p=O00001, tested with X2 analysis) (Table 5,
Fig 6). There was no correlation between sex,
single or multiple birth, and cryotherapy (tested
with X2 analysis).

Table 4 Relation ofperformed cryotherapy to birth weight

Birth weight (g)

Cryotherapy .750 751-1000 >1000 Totals

No (%) 10 (76 9) 45 (73 8) 177 (95 2) 232
Yes (%) 3 (23 1) 16 (26 2) 9 (4-8) 28
Totals 13 61 186 260

Table S Relation ofperformed cryotherapy to gestational age

Gestational age (weeks)

Cryotherapy 24-26 27-29 30-32 33-35 Totals

No(%) 23(65 7) 116(92 1) 71 (92 2) 22(100) 232
Yes(%) 12 (34 3) 10 (7 9) 6 (7 8) 0 (0) 28
Totals 35 126 77 22 260

Table 6 Comparison ofother population based studies with the present study

English study" New Zealand study'3 Danish study'5 Present study

Number of children 505 313 201 260
Birth weight (g) .1700 < 1500 .1750 .1500
%ofchildren<1000g 13-9 26-8 10 28-5
ROP incidence (%) 49 21 28 40
Severe ROP (%) 4-2 3-8 7 20
Age at first examination 3 6-9 4-5 4-6

(weeks)
.2 examinations (%) 94 3 28 nc 94-6
-5 examinations(%) 55-2 nc nc 35
Dropouts(%) 7-7 7-2 nc 11 9

nc=not calculated

Discussion

COMPARISON WITH PREVIOUS STUDIES
The present study showed that 40 4% of
prematurely born children in the Stockholm
county with a birth weight of 1500 g or less
developed some degree of ROP. Since our study
was population based it is not exactly comparable
with the recent hospital based American multi-
centre study.10 Of the four prospective popu-
lation based studies'3 1415 (Table 6), the English
one and ours are comparable in many aspects.
The dropout frequency in the English study and
in our study was 7 7% and 11-9% respectively.
The incidence of ROP was, however, slightly
higher in the English study compared with ours,
which may, apart from possible population dif-
ferences on socioeconomic grounds, be explained
by their earlier start and increased frequency of
examinations and their rigorous use of speculum
and scleral indentator. On the other hand the
incidence of ROP of the English and the present
study differ by being higher compared with the
results of the New Zealand and Danish studies.
With regard to the New Zealand study, this can
be explained by the fact that 22% (68/313) of the
children had their first examination postponed to
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Gestational age (weeks)

the 42nd week of gestation or later, and that 14%
(44/313) were not followed for a sufficiently long
time for complete vascularisation of the peri-
pheral retina to occur. If our exclusion criteria
had been applied, it would have resulted in a

dropout of 40% instead of the reported 7%. In
the Danish study no details of the frequency of
examinations or the number of dropouts were

given.
Even if the total incidence of ROP differed in

the different community based studies (Table 6),
probably depending on differences of examina-

tion schedules and techniques, the incidence of
severe ROP (stage 3 or more) was similar in all
the three other studies (3 8-7%) and considerably
lower than we found. One reason for our higher
incidence of severe ROP compared with the
English study was probably that we had a higher

frequency of smaller children (see Table 6). The
English study also included children with a birth
weight of up to 1700 g which may have contri-
buted to their lower incidence of severe ROP in
the total group. Furthermore, it must be
mentioned that the incidence of severe ROP of
20-0% in our study is more compatible with the
hospital-based American multicentre study, in
which the incidence of severe ROP was 18-3%.10
On the other hand the frequency ofchildren with
a birth weight up to 1000 g was higher (54-6%) in
the multicentre study than in the present study
(28-5%).

SURVIVAL RATE AND INCIDENCE OF ROP

The survival rate of neonates is another factor
that might influence the incidence of ROP. A
low survival rate of the most premature children
would, for example, lead to a lower incidence of
ROP, particularly severe ROP. There are, how-
ever, difficulties in comparing the survival rates
ofdifferent studies since the definition ofsurvival
rate may differ. We found a survival rate for at
least 8 weeks of 84% in our total group, and of
71% in children with a birth weight of 1000 g or

less, while Fielder et al122 presented the total
number of live born infants in their study
allowing a calculation of survival rate for 3 weeks
of 71% among all children under 1500 g and of
51% among children under 1000 g. For
comparison, the survival rates at discharge for
the two weight groups in the New Zealand
study'3 were 82% and 66%, respectively, and the
survival rates in the Danish study'" were 77% and

58%, respectively. Comparisons of survival rates
and incidences of ROP with American studies
are, however, difficult to undertake since the
American studies either were not strictly popu-
lation based or used a slightly different classifi-
cation.2324 One of these, however, had a survival
rate of73-6% for 28 days ofneonates with a birth
weight ofup to 1250 g (the American multicentre
study).23

In conclusion, the survival rate in our study
appears higher than that of the English study,
which, together with the fact that we had a
higher proportion ofchildren with a birth weight
of less than 1000 g, may explain the higher
incidence of severe ROP in our study. The
survival rate in the American multicentre study,
although not population based, was relatively
high, which mayalso explain their high frequency
of severe ROP.

RELATION OF ROP AND ITS ONSET TO GESTATIONAL
AGE AND BIRTH WEIGHT
We found a significant correlation of birth
weight and gestational age to ROP. This was
confirmed by logistic regression analysis in which
both factors were found to be independent
predictors for development of ROP. However,
ROP was significantly more strongly associated
with gestational age compared with birth weight.
Knowledge about the onset ofROP is of great

importance when designing screening
programmes. Already in 1952 an inverse
correlation of birth weight and postnatal age at
onset of retrolental fibroplasia was noted,
although no significant correlation to gestational
age was found25 and in a report to the British
Medical Research Council (1955)26 it was stated
that retinopathy develops later in premature
children with lower birth weight. Since the
beginning of the 1980s the issue of onset ofROP
has gained increasing attention. A clear corre-
lation between birth weight and postnatal age at
onset of ROP was reported by Palmer 7 and
Flynn2l. Fielder et al19 found gestational age as
well as birth weight to show a significant negative
correlation with postnatal age at onset. A fairly
short range in time of the postmenstrual age at
onset of ROP has been found.'0`9 30 Two recent
studies have shown a correlation of gestational
and postmenstrual age at onset of ROP,
indicating that perinatal events, apart from
developmental events, may also influence the
development ofROP.u 31

In our study the mean postnatal age and the
mean postmenstrual age at onset ofROP was 7 9
weeks (range 3-16) and 36 weeks (range 31-43)
respectively. As 48 of the 260 children already
had some degree of ROP at their first examina-
tion, these results may, however, be interpreted
with caution. In the other population-based
studies Fledelius" noticed similar mean times of
onset ofROP, while Fielder et alm found that the
postnatal age at onset of ROP was inversely
proportional to both decreasing birth weight and
gestational age. The postmenstrual age at onset
varied between 29-7 to 45-0 weeks with 80-8%
appearing between 30-0 and 37-8 weeks.30
Regarding onset of the different stages (1 to 3)
their results were compatible with ours. Finally,
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Figure 6 Number of
children with and without
cryotherapy at different
weeks ofgestation.
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we can confirm the recently noted tendency303'
that ROP onset in neonates with lower gestational
age is earlier than in those with a high gestational
age (see Fig 5).

INDICATIONS AND RESULTS OF CRYOTHERAPY
Cryotherapy was performed in 10X8% (28/260) of
the children in our study. The lower age limit of
children requiring cryotherapy was 36 weeks of
postmenstrual age and 9 weeks of postnatal age.
Most of the children were treated when the
disease had just reached the threshold according
to our definition. Results of frequency of cryo-
therapy may be difficult to compare with other
studies if they are based on selected materials621 32

or if the indications for cryotherapy vary.
Compared with our study, the American multi-
centre trial of cryotherapy for ROP21 reported a

lower incidence (6%) of 'threshold' disease
among their children with a birth weight of
1250 g or less. They performed cryotherapy
slightly later than we did and defined threshold
disease as stage 3+ ROP in five or more con-

tiguous or eight cumulative clock hours (30°
sectors) of either zone 1 or 2. Nissenkorn et at32
reported a higher frequency (35 3%) of cryo-

therapy in their selected study of neonates with a

birth weight of 1250 g or less. They performed
cryosurgery when confluent fibrovascular prolif-
erations in stage 3 occupied more than three
clock hours in zone 1 or 2 with plus disease.
Thus, the incidence and need for cryotherapy
has to be evaluated further, particularly in
relation to the degree and extent of ROP and to
subsequent visual function and refractive error.

We plan to follow the children in our study for at
least 3 5-4 years.

SCREENING FOR ROP
Since the beginning of the 1980s designs of
screening programmes to identify children with
ROP stage 3 who require cryotherapy have been
a subject of interest for several groups and so

many differing guidelines have emerged.
Palmer27 and Flynn28 proposed examination
between 7 and 9 weeks and between 8 and 10
weeks respectively, provided only one single
examination is performed. Brown et al33 sug-

gested inclusion of children with a birth weight
of 1600 g or less and Tan and Cats34 suggested
examinations to be performed at 5, 8, 11, and 14-
17 weeks of age. Darlow'3 preferred inclusion of
children with a gestational age of 30 weeks or less
and with a birth weight of 1250 g or less, while
Fledelius3s suggested c32 weeks and a birth
weight below 1750 g. During the past few years

many authors have emphasised the importance
of onset of ROP in designing a screening sched-
ule.27 13 I'll This fact was taken into account
when guidelines for ROP screening in the United
Kingdom recently were drawn up suggesting
that neonates with a birth weight of less than
1500 g and a gestational age of 31 weeks or less
are given a first examination at 7 weeks of
postnatal age.38

In designing a general screening programme

one has to be aware of the danger of basing
guidelines on one single study, particularly if the

cohort is not very large, and of the risk of giving
recommendations based on a study covering one
particular area of a specific country. Still we
would like to make some comments on the
design of a screening programme deriving from
the results of our study. We suggest that inclu-
sion of children in a schedule could be done from
gestational age only, at least in Sweden where
ultrasonography is routinely performed in the
first stage of pregnancy. This statement is based
on the fact that we found a correlation of low
birth weight and early gestational age with severe
ROP, gestational age showing the most signific-
ant association, which confirms the idea that the
degree of immaturity is a main predictive factor
for ROP. Our findings, furthermore, indicate a
borderline between 32 and 33 weeks ofgestation,
since no child with a gestational age ofmore than
32 weeks ever developed severe ROP or was
submitted to cryotherapy. We therefore suggest
the inclusion of children with a gestational age of
32 weeks or less in a screening programme, at
least in our area.
As far as the timing of the first examination is

concerned, the analysis of the onset of the disease
and its different stages is very important. Based
on our results there should be almost no risk of
developing ROP stage 3 before 32 weeks of
postmenstrual age and no need for cryosurgery
before a postmenstrual age of 36 weeks. How-
ever, such limits cannot be applied too strictly,
since there was a significant correlation between
gestational age and ROP onset time at post-
menstrual age (see Fig SB), which means that the
smaller neonates develop ROP earlier than more
mature ones. It also indicates that there may be
other factors than strictly developmental ones
such as birth and postnatal factors, that are
responsible for the ROP disease. Another reason
for not rigorously following the postmenstrual
age limit of 32 weeks is the risk of 'rush disease'."
Bearing these factors in mind, we suggest the
safest and most practical way is to make the first
examination at a postnatal age of 5-6 weeks when
the few children who may develop 'rush disease'
may also be identified.
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