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Introduction:

The incidence of pre-term births in India varies from
2% to 4.3%." With the improving infant mortality rate
from 64.9/1000 in 2000 AD to 56.29/1000 in 2005
AD (Source: CIA World Factbook) more premature
children are now surviving. These pre-term infants
are more likely than term infants to have significant
abnormalities of all parts of the visual system leading
to reduced vision (Table1).

Table 1: Vision Threatening Eye Diseases in Pre-
term Infants Compared to Normal.?

about the probabilities of various ocular co-
morbidities, their possible remediation and impact on
the development of the child.

Retinopathy of Prematurity:

The most common eye disease of prematurity is
retinopathy of prematurity (ROP).2 The frequency
and severity of this disorder is inversely related to the
gestational age and birth weight (Table 2 and 3).

Table 2: Incidence of ROP in the babies born at
different Gestational age

Disease Prevalence Gestational Age Incidence of ROP
Retinopathy of Prematu- [30% (< 32 weeks) to > 32 weeks < 6%
rity 80% (< 28 weeks) < 31 weeks 30%
Myopia 6% Vs 2% < 28 weeks 83%

Squint (Strabismus) 13% Vs 1%

Amblyopia (Lazy Eye) 6% Vs 2%

Cerebral Visual Impairment30%

Table 3: Incidence of ROP in the babies of
different Birth Weights

Cataract, Glaucoma and | Not known

Retinal Detachment

The most common problem in pre-term infants is
retinopathy of prematurity (ROP).2 Pre-term infants
also have higher rates of refractive error, strabismus,
amblyopia and cerebral visual impairment. The

later problem is largely associated with neonatal
brain injury. Years later, these children may develop
glaucoma and retinal detachment.

In this review we present common eye disorders
focusing on ROP that have high incidence in a
premature child and not infrequently cause mild

to severe visual impairment very early in life. A
pediatrician helps by timely referral of the child to a
Pediatric Ophthalmologist and counsels the parents

Weight |Any ROP |Prethresh- [Threst
< 750gm |90% 39% 15%
750-999 |78% 21% 7%
1000-1250 [46% 7.3% 2%

Damage in ROP ranges from minor to catasti
Many risk factors other than gestational age :
birth weight are also associated with higher ii
dence of ROP. They are listed in table 4.

Table 4: Risk factors for ROP3
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Pathophysiology:
ROP is caused by the abnormal vascular
development of the retina in pre-terms. The normal
vascular development in human fetal retina
includes the process of Vasculogenesis and
Angiogenesis.
Vasculogenesis:
Migration of large numbers of spindle-shaped
mesenchymal precursor cells from the optic disc
(completed by 15 weeks of gestation). These cells
proliferate and differentiate to produce cords of
endothelial cells that forms an immature vascular
tree in the inner retinal layer centered on the optic
disc. This is followed by Angiogenesis.
Angiogenesis:
The above mentioned immature vascular plexus
become denser and gets extended peripherally.
The vascular plexus matures by remodeling. The
outer plexus starts forming around the incipient
fovea between 25 and 26 weeks of gestation. The
matura yegsels then reach nasal retina followed by
al retina at term.
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Pathological development of vessels in ROP'"2°
The vasculature in preterm child is immature.

The child receives oxygen supplementation. Free
Radicals are produced in the retina causing injury to
the developing vascular plexus. This is associated
with vasoconstriction and ischemia to the Retinal
Pigment Epithelium (RPE). The RPE releases
vascular endothelial growth factor (VEGF). This
causes proliferative vitreo-retinopathy called ROP.
At 16 weeks vasculogenesis begins at the optic
disc, nasal ora is reached first followed the temporal
ora that vascularise by 42 - 44 weeks.

Classification of ROP:

An international classification of retinopathy of
prematurity was put forward by The Committee for
the Classification of Retinopathy of Prematurity

in 1984 (updated in 1987 and 2005).2° This is
universally accepted and followed till date.

1. Typical or classic form of ROP:
This form of ROP passes through five stages with
increasing severity. (Fig-1)
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2. AP-ROP

This was formerly called as Rush disease or
Fulminate ROP or type Il ROP (Fig 2). It is now
named as aggressive posterior ROP (AP-ROP).
This is more commonly seen in babies with birth
weight < 1200 grams or before 24 weeks of
gestation. However in developing countries it is also
seen in bigger babies. AP- ROP does not follow
the classic pattern of stage 1 through stage 5. This
disease is very aggressive and progresses rapidly to
cause retinal detachment and blindness.?'? Hence
in children at risk of developing this disease; the
screening should be performed within two weeks
after birth, follow up and the treatment be more
aggressive.

3. Plus Disease:

Typically, this is an active form of ROP where the
blood vessels at the posterior pole are dilated and
tortuous (Fig 3). Presence of Plus disease signifies
the need of urgent LASER or CRYO therapy, which
is generally performed within 48-72 hours.

4. Threshold ROP:

During older times this stage of ROP (Fig 4)
signified the need to treat the child with the LASER
or CRYO therapy. However, presently the treatment

is indicated at Prethreshold stage. #

5. Prethreshold ROP:

ETRORP: Early treatment of Retinopathy of
Prematurity, A randomized controlled trial,
convincingly demonstrated that treatment before
the Threshold stage; the stage at which treatment
was recommended previously, can reduce the
incidence of unfavorable structural outcomes from
15.6% to 9.0%. Hence, currently most eye surgeons
prefer to treat the premature babies with ROP at
Prethreshold stage. Presence of the plus disease
with presence of neo-vascularization in zone 1 or 2
is an easy definition of pre-threshold ROP

2. Regressed ROP:

The child with ROP can regress in two patterns
either spontaneously or by treatment (Fig 5 a and
b). The ROP can regress by type 1, which is more
common and leaves less sequalae and type 2 that

leaves more
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sequalae. The sequalae of the regressed ROP is
known as Cicatricial ROP.

7. Cicatricial ROP:

A child with regressed ROP may not have any
detachment of the retina but have retinal vascular
abnormalities, retinal pigment alteration and the
dragging of the macula (Fig 6) or optic disc with
or without a retinal fold. The later abnormality can
reduce the vision very severely and cause visual
impairment.

ROP Zones:

As mentioned above the retinal vessels develop
around the optic disc area and then grow
centrifugally. Depending on the location of the
disease, ROP is classified into three zones (Fig 7)
The ROP in Zone 1 has poorer prognosis than ROP
in Zone 2 compared to that in Zone 3. Also, the
Zone 1 ROP is more severe and aggressive than
that in Zone 2 or 3. ROP in zone 3 generally regress
spontaneously without significant negative impact
on the vision.

Figure 2: AP- ROP

Figure 3: Plus Disease: Tortuous Dilated Blood
Vessels at the Posterior Pole
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Figure 4: Threshold ROP

Figure 5A and 5B: Threshold ROP before and
after LASER Induced Regression
5A

Figure 6A and 6B: Cicatricial ROP with Macular
Ectopia

6A
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Role of Pediatricians in ROP:

The responsibility of getting the baby to the
ophthalmologist for screening at the appropriate
time rests with the pediatrician. A well organized
screening strategy and timely intervention can to a
large extent prevent blindness due to ROP.

Who should be screened?
The indications recommended by the Indian ROP
working group are given in table 5.2

Table 5: The screening criteria for ROP

Birth Weight <1700 gms

Gestational age < 34-35 weeks

Exposure to Oxygen > 30 days

Other Risk Factors e Respiratory distress

(in babies , 37 weeks or > Syndrome

2000 gms) e Blood Transfusions
e Sepsis

e Multiple Births
(twins/triplets etc)

e Apnoeic episodes

e |Intracranial
Hemorrhage

e Pediatrician has an
index of suspicion

When should the screening begin?

There is an optimal time when the screening should
take place. An earlier date would result in high false
negatives and a later date would result in missing
the treatable cases until it is too late. The sequence
of events leading to ROP usually takes about 4
weeks except in a small subset of premature infants
who develop fulminate or type 2 ROP in 2 weeks.
Therefore routine screening should begin at no later
than four weeks after the birth and possibly even
earlier for infants at higher risk (2 weeks).% One
session of retinal screening should be carried out
before day 30 of the life of any premature baby ‘THE
DAY 30 STRATEGY’.
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Figure 7: Three Zones of ROP
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How frequently a premature baby should be
examined?

The answer depends on the presence or absence
of the disease and its severity. This will be decided
by the ophthalmologist by assessing the stage of the
disease, zone of involvement and the presence or
absence of plus disease.

Nevertheless, even after the ROP has resolved a
premature child is at a high risk of developing other
vision threatening ocular morbidity (Table 1) that
require a follow up at 4 months of age to assess the
refractive status and ocular alignment followed by
next check up at one year to assess the functional
vision.

Can the change in nursery practice make a

difference in the incidence or the outcome of

ROP?

Based on the results of the HOPE ROP study? (High

Oxygen Percentage in retinopathy of prematurity

study) and STOP ROP study?® (Supplemental

Therapeutic Oxygen for Prethreshold Retinopathy of

Prematurity study?®) following recommendations can

be made

1. Supplemental oxygen is not found to have any
additional benefit in Prethreshold or threshold
ROP

2. The risk of adverse event including pneumonia
and/or exacerbation of chronic lung disease is
high in children who receive the supplemental
oxygen

3. The clinician should individually assess the
risk/benefit ratio of oxygen supplementation or
curtailing the oxygen without worrying about the
risk of exacerbating an active disease (ROP)

4. Avoid repeated large fluctuations in SpO, levels

Treatment of Babies with ROP:

It is known that spontaneous regression occur in
48% of those babies with Threshold disease giving
rise to good visual and functional outcome. Out of
remaining 52% children 35% are likely to develop
severe vision threatening complication if not treated.
The incidence of the unfavorable out come can be
reduced to 9% if the LASER or CRYO is performed
at prethreshold stage. However, lowering the limit
from Prethreshold stage would mean treating 3
children when only one child required treatment.
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Ophthalmologists apply the criteria to treat or not to
treat based on the individual risk/benefit ratio.
LASER photocoagulation is performed in one or
more sittings within 72 hours of decision to treat.
The peripheral, nonvascular retina is ablated with
the LASER and the sign of regression is visible
within 5-7 days.

In advanced cases (Stage 4 or 5) retinal surgery is
indicated which has limited success rates.

Other vision threatening ocular morbidity
associated with Prematurity:

Myopia:

Low birth weight, prematurity and ROP all
significantly impact the refractive state in the long
term.2"2¢ At age 10-12 years children born preterm
(even if there was no ROP) have an increased
prevalence of all refractive errors.?” The prevalence
of myopia in babies with Prethreshold ROP is
64.5%% and does not change significantly with
treatment. The severity and incidence of refractive
error is inversely related to the gestational age and
birth weight and directly related to the severity of the
disease. Every premature child is recommended to
have a routine eye evaluation between 4 — 6 months
of age for the assessment of the refractive status of
the eye and ocular alignment.

Squint:

The prevalence of strabismus in general population
is 1 - 2% while at 9 months, 20 - 30% of infants with
prethreshold ROP have strabismus.?® The presence
of strabismus in child can be associated with 1)
Lack of binocularity and stereo-acuity, 2) Amblyopia,
3) Reduced field of vision, 4) 50% increased chance
of losing the good eye due to injury, 5) Reduced Self
esteem. An early intervention as early as 4 months
of age is usually recommended.

Amblyopia:

With an increased prevalence of squint and
refractive errors a child who is prematurely born has
a proportionately higher incidence of Amblyopia.

It can affect one eye or both the eyes and can be
treated if detected early. The treatment generally
entails appropriate spectacle correction and/or
occlusion therapy.

Cerebral Visual Impairment:

Pre-term newborns represent a high-risk population
for brain damage, primarily affecting the white
matter, and for related neurodevelopmental
disabilities. * This can be associated with the
damage to the anterior or the posterior visual
pathways leading to
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severe to mild visual impairment. Nearly 19%
Children have ophthalmic deficits while another 47%
have both, neurological and ophthalmic deficits.®!
The associated ophthalmic deficits range from the
strabismus in 37%, oculomotor apraxia or gaze palsy
in 15%, nystagmus in 11%, optic atrophy in 17%,
refractive errors in 9% and squint in 37%, These
children need to have an early intervention by the
vision stimulation, management of all other ocular
comorbidities as mentioned above. A concurrent
consultation with the occupational therapist,
physiotherapist and pediatric neurologist is required

in many.

Summary: A pre-term child is at a high risk for
developing various vision threatening ocular
disorders that need an early referral to the

ophthalmologist for the intervention.
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