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Screening of infants for ocular
abnormalities
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priority of the World Health Organisation’s

“Vision 2020 — The Right to Sight” due to the
high emotional, social and economic cost for the
individual and the wider community. Many causes
of childhood visual impairment are preventable.
Ocular screening programmes for newborns are
recommended to ensure timely detection and

Preventing childhood visual impairment is a

treatment of common paediatric ocular conditions.

All newborns in New Zealand should have their
eyes checked with the red reflex test by their lead
maternity carer, which may be a midwife, general
practitioner or obstetrician®. In addition, specialist
retinal screening is available for infants at risk of
retinopathy of prematurity, those born extremely
premature (<30 weeks gestational age) or infants
with a very low birth weight (<1250 grams)2.

Fig 1. Red reflex examination

Red reflex

The red reflex test is an essential part of the
neonatal assessment in New Zealand with the
examination technique and timeline outlined by
the New Zealand Government in the Well Child/
Tamariki Ora Practitioner’s Handbook*. The red
reflex test is a simple, non invasive and easy to
implement screening technique first described
by Briickner in 1962. An abnormal red reflex

can indicate sight-threatening, life-threatening,
or systemically-associated conditions such as
congenital cataracts, retinoblastoma or metabolic
disorders®. The ‘red reflex’ is the reflection of the
ophthalmoscope light off the fundus, with any
impediment in the normally clear ocular media
resulting in an abnormal red reflex appearance’.
A normal red reflex, is defined by the American
Academy of Paediatrics, as equal and symmetricin
both eyes, with no dark spots, opacities or white
reflexes®. Screening guidelines in New Zealand
recommend screening in the first week of life and
at six weeks of age by the lead maternity carer,
general practitioner or paediatrician®.

In New Zealand, for all infants with an abnormal
red reflex or a family history of inherited ocular
disorders a full ophthalmic examination is
recommended® 3. However, cases of missed
newborn ocular pathologies are not uncommon.
For example, in the UK where red reflex screening
is standard practice, a retrospective review of
congenital cataracts by eight weeks of age showed
only 47% of cases had been identified*. A clinical
audit in Greenlane Clinical Centre, New Zealand'’s
largest tertiary eye referral centre, showed less
than 1 out of 50 congenital cataracts were picked
up through red reflex tests performed during
the newborn period. This is of great concern as
the optimal surgical treatment for congenital
cataracts to maximise visual outcomes is four
to six weeks of life>. A study of dilated red reflex
examinations of 37 paediatric eyes failed to detect
all 13 cases of retinoblastoma in an at risk group®.
Reasons for the reduced detection rate are likely
multifactorial, possibly relating to inadequate
training, implementation of the red reflex test, and
the sensitivity of the test itself.

A 2016 survey of practitioners in Auckland who
undertake the red reflex test revealed the red
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reflex test is not consistently performed in New
Zealand, with more than 80% of practitioners
reporting they had not received any formal
training’.

In New Zealand, up to 20% of lead maternity
carers do not perform the red reflex test as the
national standard dictates®. Many stated a lack
of appropriate training or equipment as the key
barrier to providing care®. The sensitivity of the red
reflex test is also a factor. A large population study
published in Pediatrics in 2016 comparing the red
reflex test to a comprehensive eye examination,
showed an anterior segment disease sensitivity
of 99.6%, but only 4.1% for posterior segment
disease®. Therefore, without overcoming logistical,
sensitivity, and educational challenges vision
impairing ocular opacities and posterior disease
may still be missed*.

Retinopathy of prematurity screening

Retinopathy of prematurity (ROP) is a disease
affecting low-birth-weight and extremely
premature infants. Screening to detect ROP is
recommended for all at risk infants by the World
Health Organisation. However, worldwide the
numbers of infants at risk of ROP is increasing
and the number of ophthalmologists willing to
screen is decreasing. Reasons for the decreasing
number of ophthalmologists in ROP screening
include low reimbursement, liability concerns and
complex logistic coordination®. The development
of wide field digital imaging (WFDI) as a potential
alternative for ROP screening may alleviate the
current workflow challenge. WFDI is a fast, cost-
effective and accurate examination approach
that has low impact on the infant and results

in an objective record-*2. The introduction

of the RetCam has opened the opportunity

for telemedicine assessment of images, with
ophthalmologists able to remotely assess images
captured by trained allied health professionals®>.
RetCam WFDI can be successfully performed by
specialist nurses, allowing ophthalmologists to
analyse images at a remote site and a later time*“.
The options of telemedicine and utilising allied

Fig 2. RetCam infant ocular camera and wide field digital image of a
normal infant retina

health professionals potentially increases access to
ocular assessment in a timely fashion.

The need for timely and accurate ROP screening
to detect treatment-warranted ROP has been
clearly established. In Auckland, a world first
screening programme exclusively using WFDI to
detect and manage ROP, known as the Auckland
Regional Telemedicine ROP network (ART-ROP),
was launched in 2006. ART-ROP now covers three
District Health Boards and four neonatal intensive
care units. Appropriate, accurate and regular
retinal examinations to detect the presence of
treatable ROP have well-documented clinical
benefits. Since the implementation of the ART-ROP
telemedicine screening, severe visual impairment
from ROP in the greater Auckland region has been
reduced to nil from two infants per year in the
prior decades®’.

It’s important to note that if WFDI is to be used
for ROP screening it must be demonstrated it can
detect treatment-warranted ROP equivalent or
better than binocular indirect ophthalmoscope
(BIO) screening. A number of studies in a variety
of locations have confirmed that WFDI has a high
sensitivity for detecting treatment warranted
ROP. Comparison of techniques in New Zealand
observed 100% sensitivity and 97.9% specificity
in detection of treatment requiring ROP*2.
Telemedicine screening for ROP has also been
determined as an accurate diagnostic tool with
high inter and intra-grader reliability™.

The use of non-ophthalmologists for capturing
ROP screening images has been shown to
be a safe and effective alternative®. Ina
prospective comparison study of time required
by ophthalmologists to perform BIO versus
telemedicine diagnosis of ROP, BIO took over
four minutes per infant compared to under
two minutes with telemedicine’. The objective
photographic record produced with WFDI is
advantageous with utility for in-medical liability
cases, seeking of second opinions or comparing
changes over time**.

Screening guidelines for ROP must be specific and
determined locally, due to regional variations in
neonatal care and survival of extremely premature
and low birth weight infants. In New Zealand,
all infants born less than 30 weeks gestational
age or weighing less than 1250 grams at birth
are screened for ROP2. Infants deemed to be at
high-risk due to a tumultuous clinical course, as
determined by their attending neonatologist are
also screened?.

Potential future screening

In addition to ROP screening, WFDI can be utilised
for many paediatric ocular conditions. It can be
used for documenting retinoblastoma, paediatric
glaucoma to assess efficacy of treatment over time.
It can also be used for objective documentation in
cases of suspected non accidental injuries, or for
photographing anterior or posterior conditions to
seek a second opinion.

The success of ROP WFDI with telemedicine has
led to the suggestion of utilising the system for
universal newborn eye screening for all newborn
ocular abnormalities. WFDI of a cohort of 3573
healthy full term newborns in China by Li et al,
found abnormal ocular findings in 24.4% of cases,
with the majority being retinal haemorrhages?®.
Other ocular abnormalities included congenital
cataract, microphthalmos, retinal hamartoma
and optic nerve anomalies®®. A similar study
was completed by Vinekar et al in India. From
the 1021 infants screened, 4.7% had abnormal
findings, 52% being retinal haemorrhages®. A
prospective universal newborn eye screening
study has been undertaken in Auckland with
similar findings. Final results will be published
shortly. The high number of birth-related retinal
haemorrhages is of interest due to the unknown
longer-term outcomes particularly for those
which are long standing or obscure the macula.
The potential for earlier detection of a range of
ocular abnormalities through universal newborn
eye screening may offer more timely detection

and thus, management of sight or life-threatening
abnormalities.

Newborn ocular screening is an important aspect
of newborn checks and improvement of current
detection rates must be made to give every child
the best possible start to life.
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