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Summary 

We have reviewed the results of a six year surveillance programme for acute Ret

inopathy of Prematurity (ROP) in order to see how the yield of cases reaching clini
cally significant stage 3 can safely be maximised, and to assess the effectiveness of an 
examination technique which does not require a speculum or scleral indentation. 

An overall 137 (44.8%) developed some signs of ROP and 35 (10.8%) reached 
stage 3. Seventeen of these were born at 25 weeks or less gestational age, and 

included four with rush-type disease. 
None of those born at or over 30 weeks developed stage 3. It is concluded that 

infants born at 31 weeks or more do not need to be included in a surveillance pro
gram, and this protocol will increase the yield of significant disease. In addition, 
cases of stage 3 which may require cryosurgery will not be missed using an atrau

matic examination technique. 

Improved methods in neonatal intensive care 
have led to an increase in the number of sur
viving very low birth weight babies without 
reducing their susceptibility to Retinopathy of 
Prematurity (ROp).1-7 In the 1980s the inci
dence of bilateral blindness due to ROP was 
estimated to be 1 to 2 million leading to an 
annual accrual of 550 cases in the United 
States and 50-100 cases in the United 
Kingdom.8,9 

Cryosurgery has been proposed as a means 
of inducing regression in selected cases of 
acute stage 3 plus ROP where retinal detach
ment appears imminent. HI-12 Spontaneous 
regression of earlier stages does not normally 
leave clinically significant cicatricial sequelae 
whereas an eye which reaches stage 3 with 
extraretinal neovascularisation may either 
progress to a vitreo-retinal phase and retinal 

detachment before regression, or may regress 
with relatively insignificant local changes 
(Fig. 1). The North American Cryotherapy 
for Retinopathy of Prematurity Study Group 
trial (Cryo-ROp)13 showed that regression 
could be induced and blindness prevented in a 
significant number of cases. 21.8% of treated 
eyes ended with an unfavourable anatomical 
outcome compared to 43% of those 
untreated. 

Although acute ROP may affect up to 50% 
of infants at risk, severe disease is rare and 
spontaneous regression without clinically sig
nificant sequelae is the commonest out
come. 14 In the Cryo-ROP study13 3852 infants 
weighing less than 1251 gm were examined to 
find 291 (7.5%) with sufficiently severe 
disease to be entered randomly into treatment 
and non-treatment categories. In another 
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Fig. 1. Flow chart for acute ROP ind icating the 
clinical importance of stage 3. 

community-based survey of 505 infants15 with 
a birth weight of less than 1701 gm only 21 
(4%) were found to reach stage 3 disease. It is 
clear that exammmg premature babies 
adequately is costly in terms of time and 
expertise, when most are either normal or 
have insignificantly disturbed retinal vascular 
development. 

Not only is ROP surveillance costly but the 
potential risk to the infant from the examin
ations must also be remembered. Possible 
adverse consequences of examination include 
bradycardia, apnoea and local ocular trauma 
especially when a lid speculum and scleral 
indentation is used.I&-18 

For practical purposes, the objective of sur
veillance may be said to be to identify eyes 
reaching stage 3 in time to make a decision 
regarding cryotherapy without causing undue 
morbidity. 

An ROP Surveillance Programme has been 
in operation at the Hammersmith Hospital 
since 1984.14•19 We have reviewed the results in 
order to see how the yield of cases reaching 
stage 3 can safely be maximised, and to review 
the effectiveness of an atraumatic examin
ation technique. 

Materials and Methods 
All surviving infants born between July 1983 
and December 1989 at 30 weeks or less ges
tational age after intrauterine transfer to the 
Hammersmith Hospital were entered into a 
surveillance program for ROP. 

Gestational age was determined by post
menstrual dates supplemented by pre-natal 
ultrasound and post-natal developmental 
assessment. Vitamin E was not routinely 
used. 

Transcutaneous oxygen electrodes were 
used throughout the period in the neonatal 
unit, and intra-arterial blood pressure and 
oxygen tension monitoring employed during 
the period of assisted mechanical ventilation. 

Serial ophthalmic examinations were con
ducted at weekly intervals from the third or 
fourth post-natal week whether the infants 
continued to require mechanical ventilation 
or not. Pupils were dilated with 2.5% Phenyl
ephrine and either 0.5% Tropicamide or 
0.5% Cyclopentolate drops and the fundi 
examined by indirect ophthalmoscopy with a 

F'1g. 2a & b. Examination technique: Indirect ophthalmoscopy without use of a speculum or scleral indentation 
(see text). 
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Table I. Breakdown of all infants examined by gestational age and maximum stage of acute RO P reached. Stage 3 
cases which progressed further to stages 4 and 5 are recorded as stage 3. 

Stage reached 

Gestational age No ROP P re- ROP 

",;25 weeks 6 1 
26--27 26 15 
28-29 75 15 
30 60 6 
Total 167 37 

+28 dioptre lens. A lid speculum, scleral 
identation and topical anaesthesia were not 
used routinely. Only those infants requiring 
mechanical ventilation were examined with
out being removed from the cot. The majority 
were satisfactorily examined held in the 
mother's or a nurse's arms with supplemen
tary oxygen given via a face mask as required. 
Instead of using a speculum, the eyelids were 
prised apart by the ophthalmologist's left 
hand, the right holding the indirect ophthal
moscope lens. This method, in our experi
ence, was less likely to provoke reflex 
blepharospasm and Bell's phenomenom, 
particularly if the light from the indirect oph
thalmoscope was not too bright. In place of a 
scleral indenter or squint hook, adequate per
ipheral retinal views was normally obtained 
by simply waiting for the infant spontaneously 
to look away from the light source. (Figs 2a & 
b) 

Clinical data was recorded using the Inter
national Classifications of Retinopathy of 
Prematurit/o.21 with the additional category 
Pre-RaP to describe those eyes with periph
eral vascular dilation adjacent to avascular 
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St 1 St2 St 3 Total 

4 7 17 (48 .5%) 35 
10 15 11 (14.2%) 77 
13 8 7 (5.9%) 118 

5 3 0 (0%) 74 
32 33 35 304 

retina anteriorly without evident shunt forma
tion. Weekly examinations were continued 
until acute disease regression or the infant was 
discharged from the unit. In some cases this 
required a prolonged stay when the infant's 
general medical condition would otherwise 
have allowed safe transfer to a lower depend
ency ward in another hospital. 

Results 
A total of 304 infants were studied. 

The breakdown of maximum stage of Rap 
reached for each gestational age group and 
the distribution of infants reaching stage 3 
Rap by gestational age is shown in Table I 
and Figure 3. 

Of the 35 infants born at or before 25 weeks 
gestational age, 17 (48%) reached stage 3 
disease and the proportion becomes succes
sively less as the gestational age and retinal 
maturity at birth increase until'in the 30 week 
group no infants reached stage 3. 

Breaking the stages down by birth weight 
(Table II) shows that out of 26 infants born 
below 750 gm, 10 (37%) reached stage 3, 
while in the larger group of 79 infants born 
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Table II. Breakdown of all infants examined by birth weight and maximum stage of acute ROP reached. Stage 3 
cases which progressed further to stages 4 and 5 are recorded as stage 3. 

Stage reached 

Birth weight No ROP P re- ROP 

�749 gm 6 4 
750-999 24 4 
1000-1249 68 19 
�1250 61 8 
Totals 159 45 

over 1250 gms only two (2.5%) reached the 
same degree of acute ROP change before 
regression. The distribution of cases of stage 3 
by birth weight is shown in Table II and Figure 
4. 

The numbers of infants reaching stage 3 in 
the group born at or before 25 weeks and the 
group born after 25 weeks was similar (17 and 
18 infants respectively) (Figs 5a and b). The 
range of age of onset of stage 3 is variable and 
does not follow birth by a fixed period. Four 
cases of aggressive disease with rapid pro
gression to stage 3 plus within seven weeks of 
birth (Rush-type Disease )19.22 were all in the 
younger group. 

Discussion 
The overall rate of acute ROP changes 
detected was 32.6% rising to 44.8% when the 
Pre-ROP group is included, and the rate for 
progression to stage'3 was 10.8%. This would 
rise to 15% if the surveillance programme had 
excluded the infants born at 30 weeks. The 
likelihood of progression as far as stage 3 rises 
with increasing prematurity (Tables I and II). 
No infants with a gestational age of over 29 
weeks developed vision threatening stage 3 
ROP in this series, and although those born at 
31 weeks or more did not receive ophthalmic 
examination, careful follow-up by the pae-
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Sti St2 St3 Total 

1 5 10 (38.4%) 26 
15 16 20 (24.7%) 89 
11 9 3 (2.7%) 110 

5 3 2 (3.7%) 79 
32 33 35 (3.7%) 304 

diatricians has not revealed any cases of 
missed severe ROP. In the East Midlands 
Community Study, 15 only five cases of stage 3 
were found amongst infants older than 28 
weeks at birth out of 227, and only one out of 
170 in those born at or after 32 weeks com
pared to 15 out of 60 (25%) born at or below 
27 weeks. Other studies3.4.(i,7 quote prematu
rity exclusively in terms of birth weight as this 
may be more precisely measurable than ges
tational age. However, the degree of retinal 
vascular development at birth and at the time 
of the various hyperoxic, hypoxic and acidotic 
insults of the early post natal period is an 
important determinant of the zone and the 
severity of ROP. This may reflect gestational 
or post-menstrual age more closely than birth 
weight. 19.24 

We have found it more practicable to define 
the high risk group in terms of gestational age, 
and suggest that, on the basis of our data, 
infants born at 31 weeks or more have such a 
low risk of blindness from ROP that they may 
be excluded from a surveillance programme. 
This is not to say that advanced ROP never 
occurs in older infants, but that in a practical 
surveillance program the 1;isk may be too 
small to justify the enormous number of nega
tive extra examinations required if they were 
included. 
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The technique of examination by minimum 
intervention (no scleral indentation, no spec
ulum) may, in our experience, lead to mis
interpretations of the relatively minor physi
cal signs which distinguish Pre-ROP from 
stage 1 ROP according to whether or not a 
demarcation line is seen. This accounts for the 
difference between the overall rate of 32.6% 
of definite ROP in our study compared to up 
to 49% in others. 4•15 

However, our figure of 10.8% reaching 
stage 3 is similar to or greater than the rates in 
comparable studies3-6 which indicates that 
stage 3 cases are not being missed. It is impor
tant to note that the most important physical 
signs of serious plus disease (posterior vas
cular congestion and tortuosity) will be appar
ent without detailed views of the retinal 
periphery. Because of the risks to the infant of 
examination with scleral indentation, some 
clinicians may defer ophthalmoscopy until 
intensive care support is no longer required. 
As a result, some infants may not receive their 
first examination until after 38 weeks. If this 
practice had been applied by us the four cases 
of Rush-type Disease in this series would have 
progressed to bilateral retinal detachment 
before diagnosis. It is evident from figures Sa 
& b that serial examinations are required 
from four post-natal weeks in order to achieve 
the objectives stated because of the wide 
range of ages of onset of stage 3. 

In conclusion, this study offers evidence 
that ophthalmologists whose objective is to 
identify stage 3 eyes in time to make thera
peutic decisions regarding cryotherapy with
out undertaking an excessive number of 
negative examinations can safely restrict their 
surveillance programme to infants born at 30 
weeks gestational age or less. Secondly, an 
atraumatic examination technique without 
scleral indentation or use of a lid speculum 
may be appropriate for this purpose. 

We are grateful to the medical, nursing and clerical 
staff at the Hammersmith Hospital Neonatal Unit for 
their support throughout this surveillance program. 
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