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Screening of Children Eye Diseases


Why is Screening important?
· [bookmark: _GoBack]Visual stimulation is crucial in few years of life. Equal and adequate stimulation of both retinas is essential for development of a normal visual system in first 8 years of life. Beyond this period, visual loss becomes irreversible and normal vision can hardly be restored.
· Another reason why early intervention is critical in children is because of the plasticity of visual development at a young age. Plasticity allows normal vision to be restored in an amblyopic eye if the involved visual pathways are corrected properly.
· When it comes to extremes of age, screening plays an important role. These group of patients either do not notice any abnormalities or discomfort, or they could not express themselves to catch attention. Look for hidden clues of poor vision in children. Do they tilt their head, turn their face or cover up one eye while reading or watching television? Do they have short attention span? Do they avoid indoor activities? Do they have difficulty keeping track while reading? 
· Most importantly, screening of children eye disease could be life-saving. Look for leukocoria at birth and regularly during each visit. Leukocoria could be a sign of a deadly cancer – Retinoblastoma.  Early detection will save vision and save lives. 

Who do the screening?
· Children spend most of their time at home and at school. Screening of eye disease is impossible without the help of family, school members and the community. Seek help from primary care providers whenever in doubt.
· Health care providers: general practitioner, optometrists, pediatricians, members of Maternal and Child Health Centre and Centre and Student Health Service help ophthalmologists to screen for children who need complete ophthalmology assessment

When and what to screen?
· At Birth – Screen for Retinoblastoma
· Look for a normal red reflex at birth. Anyone could do this screening, as simple as taking a photo with flashlights on, red reflex should be evident and equal on both eyes. 
· Normal red reflex comes from retinal and choroidal vasculature, any structural abnormality in the anterior or posterior compartment of the eye will cause loss of red reflex – a condition called leukocoria.
· The single most important condition to be considered in leukocoria would be retinoblastoma. Other important causes of leukocoria include congenital cataract, persistent fetal vasculature, toxoplasmosis, coat’s disease, all of which are serious eye conditions. Hence, do not hesitate to make prompt ophthalmology referral when there is absent, white, dull, opacified or asymmetrical red reflex. This could be a sign of a sinister eye disease.
· Retinoblastoma
· Retinoblastoma is the most common intraocular cancer in childhood, it represents 4% of all childhood cancer. Retinoblastoma arises from primitive retinal cells of a developing retina. In Asia Pacific region, retinoblastoma occurs in every 1 in 16,600 live births.
· 60% of the cases present as leukocoria, 20% as strabismus and 5% as ocular inflammation. Therefore, regular screening of the red reflex and observation for any obvious misalignment of the eyes are essential in early detection of the disease
· Prognosis of retinoblastoma depends on stage at presentation. Retinoblastoma is curable and with good visual outcome if detected at early stage (100% of group A, 93% of group B, 90% of group C, 47% of group D). In advanced intra-ocular retinoblastoma, enucleation is inevitable to save life (100% of group E). The disease becomes fatal in almost all cases of extra-ocular retinoblastoma.
· From one month to 4 years old – Observe for obvious abnormalities
· Underlying visual abnormality may be suspected when a child demonstrates delay in achieving visual milestones. However, discrepancy between every child is inevitable. Seek help from health care providers when in doubt. In general, at birth, infants have poor eyesight. They blink in response to bright light, and are able to fix and follow a light source. A 3-month old baby starts to fix and follow a slow target, and may able to see object as an image. Any misalignment of the eyes at 6-month old would be abnormal. Color vision starts to develop at 6 months. At 9 months of age, babies are able to see small objects accurately and start to develop depth perception, which allows them to reach out for smaller objects. From 1 year-old onwards, a child starts to recognize objects, focuses near and far. Visual acuity approximates 20/20 at 3 years of age. At 4 years of age, a child begins to read, and may be able to cooperate with proper testing of visual acuity. 
· Before a child can cooperate with proper ophthalmic assessment, observe for any structural abnormalities. Inspect systematically from the head, face, eyelids and finally the eyes. Abnormal head posture could be a compensatory position for strabismus or nystagmus. Facial asymmetry, abnormal eyelid position can represent underlying dysmorphism. Enlarged eyeball with tearing may be due to congenital glaucoma, while a small sized eyeball may result from developmental abnormality. Note any obvious misalignment (strabismus) of the eyes. Refer for complete ophthalmology assessment when in doubt.
·   Strabismus
· Strabismus is the misalignment of the eyes in any direction. While the fixation system is still developing in the first 2-3months of life, it is not uncommon to see babies’ eyes wander around or appear crossed (neonatal ocular misalignment). However, persistent misalignment beyond 6 months of age warrants ophthalmology referral. We recommend regular screening of strabismus at 6 months, 1 year and 2.5 year of age.
· When dealing with cases of strabismus, it is important to know the age of onset, duration of misalignment, and to ask whether the strabismus is intermittent or persistent. Observe the child to see whether the strabismus is unilateral or bilateral, and check if the direction is horizontal, vertical or both. Alignment of the eyes can be tested by corneal light reflex (Hirschberg test). Normally, the position of corneal light reflex should be the same and symmetrical on both eyes when light is shined to the corneal surfaces. Sometimes a child may appear to have squint while the eyes are in fact aligned, this is a condition known as pseudostrabismus. This may be due to broad and flat epicanthal folds especially in Asian babies.
· At four years old – Screen for amblyopia
· It is recommended that distance visual acuity should be checked as soon as a child is able to cooperate with eye assessment, which generally occurs at 3.5 – 4 years old age. This would allow early detection of amblyopic eye and subsequently a timely intervention.
· Amblyopia
· Amblyopia refers to a 2 or more lines difference in Snellen or logMAR acuity. Amblyopia occurs as a consequence of interocular competitive disadvantage. Slight deprivation in vision will lead to unbalanced foveal stimulation, leading to poor central visual processing of the involved visual pathway and finally permanent reduction in visual acuity. There will result in loss of binocular vision later in life. 
· In general, approach to amblyopia correction starts with spectacle adaptation, followed by patch occlusion or penalization by atropine. Effectiveness of treatment decreases with age.
· Refractive Error
· Emmetropization is a process by which visual stimulation guides ocular growth towards an optimal optical state. Most infants are born hyperopic, and become emmetropic at 6 years of age. If emmetropization fails to occur, either due to hereditary or environmental reasons, refractive error develops. Refractive error could be in the form of myopia, hyperopia, astigmatism, or a combination of all. 
· There is a steep rise in prevalence of myopia over the past few decades. In the 1940s, 10-20% of Chinese population was myopic. Today, up to 80-90% young adults are myopic in East Asia. Myopia is becoming an epidemic, with highest prevalence among Asians, followed by Hispanic, then black and white children. 
· It is said that myopia was not regarded as a genuine health issue but more of a “normal life inconveniences”. But with such remarkable rise in scale of the myopic population, potential complications of myopia could be a concern. Pathological myopia is defined as enlargement of the eyeball with lengthening of the posterior segment. It is usually associated with high myopia (>-6D). Choroidal and retinal degeneration, choroidal neovascularization, glaucoma, cataract, posterior staphyloma and retinal detachment are potential consequences of high myopia.

When to Refer?
· In general, ophthalmologists should perform a comprehensive eye exam in infants or children with abnormal physical signs, in cases with failed or inconclusive eye exams, and in children who are at high risk of developing eye diseases. High risk cases include preexisting medical conditions such as Down Syndrome, prematurity, Juvenile Idiopathic Arthritis and Neurofibromatosis. Children with family history of retinoblastoma, congenital cataract, congenital glaucoma, amblyopia and strabismus should also be routinely referred to ophthalmologists for comprehensive eye assessment. 
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