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SUMMARY Three premature infants observed to develop severe stage III retinopathy of
prematurity (ROP) at 3 to 5 weeks of age received immediate treatment by cryoablation and
photocoagulation, with good results. The critical importance of the ophthalmic examination of
premature babies from the age of 2 weeks, so as not to overlook such cases of 'rush' type ROP is
stressed and the difficulty involved in treating such small neonates is discussed.

In the great majority of premature babies with
retinopathy of prematurity (ROP) the disease
develops gradually and relatively slowly. The early
stages of ROP usually appear six to eight weeks after
birth. 1-3 Therefore the Committee on Fetus and
Newborn of the American Academy of Pediatrics'
and Palmer23 recommended that the eyes of pre-
mature infants should be examined on discharge
from the nursery or at the age of 7 to 9 weeks.
Reports in the Japanese literature, however, indicate
that ROP may also take a more rapid course within
the first month of life.4`6 These investigators found
that at the age of 3 to 5 weeks the disease present in
zone I or II rapidly progressed to severe ROP (stage
III according to the new international classification')
and they termed this 'rush' type ROP, concluding
that the prognosis for vision was very poor.
We describe here three infants with 'rush' type

ROP in whom treatment by cryoablation and photo-
coagulation yielded good results.

Case reports

CASE 1
A female infant was born in the 26th week of
gestation with a birth weight of 950 g. The apgar score
was 6 at birth and 8 five minutes later. Assisted
ventilation was immediately started with 100%
oxygen and continued for three weeks with FiO2
(fraction inspiratory oxygen) 25%. The Po2 was
maintained at 50-70 mmHg, but there were three
short episodes of Po2 above 100 mmHg. The first eye
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examination made at the age of two weeks disclosed
remnants of tunica vasculosa lentis and a hazy
vitreous in both eyes. The fundus examination
revealed-the presence of retinal vessels in zone 1. The
angle between the large vessels was 120°. At the age
of 3 weeks congestion of posterior pole vessels and
the beginning of fibrovascular proliferation (FVP)
were found. At 4 weeks there was severe congestion
of the iris vessels with rigidity of the pupils, and the
fundus examination showed 360° of severe stage III
ROP. Both eyes showed similar retinal changes
(Figs. 1,2) and the angle between the large vessels
was 1000.
Under general anaesthesia a conjunctival incision

3-4 mm in length was made in each quadrant. After
undermining with blunt-ended scissors, a cataract
cryoprobe was inserted into each of thf incisions well
behind the equator, and cryotherapy of the avascular
retina was performed through 3600. Particular care
was taken to defrost the probe before moving it to
another location. Because the inferior oblique
muscles interfered with the cryopexy probe owing to
the posterior location of the disease, the avascular
retina close to the macula was photocoagulated with
xenon light. Twenty-four hours after this procedure
the iris vessels were less engorged and the pupils were
less rigid. The FVP started to disappear, and three
weeks later progression of the retinal blood vessels
between the cryopexy scars was observed (Figs, 3 and
4). The angle between the large vessels was 700, but
the macula was not displaced.
Three months later the eyes appeared to be

orthophoric with central fixation, and there was no
nystagmus. The anterior segments were normal, and

559

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bjo.bm

j.com
/

B
r J O

phthalm
ol: first published as 10.1136/bjo.71.7.559 on 1 July 1987. D

ow
nloaded from

 

http://bjo.bmj.com/


560

Fig. 1 Fundus photograph ofthe
right eye ofcase 1 (at 30 weeks of
gestation) showing the posterior
pole with congested vessels in zone I
only and extensivefibrovascular
proliferation through 3600 at the
edge ofthe advancing vasculature
(severe ROP, stage III).

fundus examination revealed cicatricial changes
following peripheral retinal ablation (stage II

according to the classification of Reese et al.' On
retinoscopy a + 1-0 hypermetropia was found in both
eyes.

CASE 2

This infant was born at 26 weeks of gestation with a

birth weight of 800 g. The apgar score was 6 at birth
and 7 after five minutes. Assisted ventilation was

started because of respiratory distress. Po2 range

Fig. 2 runaus pnotograpn oj mhe rignh eye oj case Iw-iJ
weeks gestational age) showing the progression ofthe
congested vessels in association withfloridfibrovascular
proliferation near the advancing vascular border (severe
ROP, stage III).
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was 50 to 70 mmHg. Oxygen treatment was given for
10 days. At the age of 2 weeks examination revealed
normal anterior segments in both eyes and remnants
of tunica vasculosa lentis. Fundus examination
showed retinal vessels only in zone I in both eyes. At
the age of 4 weeks there were pupillary rigidity and
engorgement of the iris vessels, with active stage III
of severe ROP in zone I-II, 3600. On the same day
cryotherapy was carried out on the avascular retina
anterior to the fibrovascular proliferation. The
procedure was performed under local anaesthesia
achieved with drops of a local anaesthetic and four
injections of lignocaine 2% into the subtenon space.
Four conjunctival incisions at the limbus enabled the
cataract cryoprobe to reach the entire avascular
retina, so that xenon photocoagulation was not
necessary.
Two weeks later disappearance of the pupillary

rigidity as well as regression of the large retinal
vessels congestion and the FVP were observed. At
the age of 2 months fundus examination showed
normal posterior poles and progression of the retinal
vessels between the cryoscars in the equator, with
cicatricial stage I. No nystagmus was observed, and
the child has had a good fixation in both eyes.

CASE 3
This female infant was born at 26 weeks of gestation
weighing 870 g. The apgar score was 2 at birth and 5
after five minutes. Assisted ventilation with 100% 02
was started because of left lung hypoventilation and
atelectasis of the upper lobe of the right lung, with
recurrent episodes of apnoea. Po2 was in the range of
70 mmHg. Oxygen was given for 12 days. Eye
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Fig. 3 Fundus photograph ofthe
right eye ofsame case at the age of3
months following
photocoagulation combined with
cryotherapy. Photocoagulation and
cryotherapy scars are seen temporal
to the macula (bottom).

examination performed at the age of 2 weeks
revealed remnants of tunica vasculosa lentis with
normal anterior segments. The fundus examination
showed extension of the retinal vessels to zone I. Two
weeks later congestion of posterior retinal vessels
was observed, and one week later, at the age of 5
weeks, severe active ROP (stage III) was found in
zone I-II, 3600. On the same day cryotherapy was
performed on the avascular retina, 3600, with local
anaesthesia, achieved as described for case 2. One
week later the congestion of retinal vessels had
lessened and there was some regression of the FVP.
Three weeks later the FVP had disappeared. At the
age of 3 months the angle between the large vessels
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Fig. 4 Fundus photograph ofthe right eye ofsame case at
the age of3 months showing cryotherapy scars nasal to the
disc, and retinal vessels progressing between the scars.

was 1000 with some dragging on the macula. Pro-
gression of the retinal vessels between the cryoscars
and towards the equator through 3600 was observed.
The retinal changes were those of cicatricial stage II.

Discussion

The rush type ROP described in the Japanese
literature4 appears to occur only in premature
babies of extremely low birth weight. The fibro-
vascular proliferative changes involve the entire
circumference of the posterior retina. On the
temporal side the retinal vessels reach the lateral
border of the macula, and on the nasal side they run
tortuously only 2-3 disc diameters from the optic
nerve head. These changes appear in zone I or II of
the new international classification of ROP.7 In most
cases retinal detachment was found to develop within
a very short period from the onset of the retinopathic
changes.
The increased chance for survival of neonates of

extremely low birth weight in critical general
condition creates a much larger population at risk to
develop the severe stages of ROP and also rush type
ROP. In our hospital the three infants presented
above constitute 5% of the 50 cases of ROP requiring
cryoablation treatment during recent years.'
There can thus be little doubt that it would be

advisable to institute routine examination of all
premature infants, weighing less than 1000 g and
born at the age of 28 weeks or less, as early as two
weeks after birth. We are of the opinion that this
procedure is harmless, as it is performed in the
nursery intensive care unit while the baby is in the
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incubator, in which body temperature, respiration,
and all the vital signs are well controlled. When the
first examination is made only at the age of 7 to 9
weeks, initial retinal changes are apt to be missed,
and in these eyes there may already be retinal
detachment or severe cicatricial changes which will
compromise the infant's vision.

Therefore, when rush type ROP is diagnosed
immediate treatment is indicated. Although
controlled clinical trials and long term results are still
lacking, there is increasing evidence to show that
cryotherapy or photocoagulation, or a combination
of the two, are beneficial in treating active stage III
ROP.4-6 "-13 Circumferential ablation of the avascular
peripheral retina, while getting as close to the
advancing edge of the retinal vasculature as possible,
has been shown to achieve retinal quiescence within
hours.' We believe that when the disease exists in
zone I a combination of cryotherapy and photo-
coagulation is necessary to arrest it. This can be
done only under general anaesthesia or with local
subtenon injection. When signs of the disease are
found in zone II, cryotherapy alone should suffice,
and this is performed with local anaesthetic drops or
four-quadrant injection of lignocaine.
An important point is the difficulty involved in the

treatment of such small babies having a weight of less
than 1000 g who require oxygen and whose general
condition is unstable. For this reason a neonatologist
should attend throughout the procedure. Further-
more, to prevent occlusion of the central retinal
artery'4 particular care must be taken not to press too
vigorously on the eye during cryoapplication and also
to observe continuously the central artery even while
the cryoprobe is being defrosted.

In conclusion, we should like to stress again the
critical importance of ophthalmic examination in
premature infants from the age of 2 weeks, with

immediate initiation of treatment when stage III
ROP is diagnosed.
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