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Abstract

The proper functioning of the patient in the environment is made possible by the interaction

of individual systems or single organs. The visual system is undoubtedly one of the most

important; it is the one that enables us to find our way and acquire a range of skills to survive

in the environment. Unfortunately, if neglected at a young age, complications may remain for

the rest of life. A number of tests have now been introduced to check the development and
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efficiency of a child's eyesight; their cyclical repetition and appropriate identification of

changes or lack of them enable an appropriate diagnosis to be made and treatment to be

applied, thanks to which we can eliminate or reduce the defect and, more importantly, prevent

the development of a new one.

Contrary to appearances, vision screening in children does not take place in a single medical

visit, it is an ongoing process, and the activities included in the screening should be carried

out at each follow-up visit. This allows the practitioner to detect risk factors and eye

abnormalities early on, which increases the chance of a positive outcome for the patient. It

also enables the specialist to identify children who require more frequent eye checks, or

patients who should be referred to a specialist qualified in children's eye examination.

During the screening examination, the doctor begins by talking to the child and parent about

conditions that run in the family. The aim is to detect and identify risk factors that need to be

carefully analysed. These factors include, but are not limited to, premature birth, Down's

syndrome, cerebral palsy, a family history of strabismus, visual impairment, retinoblastoma,

childhood glaucoma, childhood cataract or eye disease and genetic systemic diseases.

Keywords: Ophthalmology; Newborn; Retinal Diseases

Introduction

The proper functioning of the human visual system is a very important aspect with a

colloquial impact on life. The visual system in the child is one of the main conditions for the

development of his or her cognitive as well as educational functions. Through making eye

contact, the youngster learns about human communication, while through observation of

individual situations it is possible to perceive stimuli that shape his or her future behaviour.

All the aspects mentioned above support the importance of an early eye examination for the

child. The American Optometric Association (AOA) recommends periodic eye examinations
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for children at the age of six months, then three years and before they go to school, then every

two years. A child's visual system differs from that of an adult. The eyeball records the fastest

growth at the age of four to six months, then slows down growing until the age of two years.

A very important aspect of the ophthalmological examination of children is also the detection

of retinopathy of prematurity and other eye diseases in children born prematurely.

Retinopathy of prematurity is a proliferative disorder in children born prematurely, during

which pathological processes occur in the immature retina. This can result in the development

of tractional retinal detachment and consequent blindness. In developed countries, retinopathy

is the leading cause of visual impairment in children under 5 years of age.[1,2]

Objective

To make parents of young patients, especially premature babies, aware of how important a

regular eye examination is as part of caring for their child's health.

Materials and methods

In order to find the relevant literature included in this article, an electronic search of PubMed

database was performed. This review included studies published in English language, with an

English language abstract.

To create the publication, data were collected from 47 scientific articles, both Polish and

English-language. After analysing the content contained in them, 27 articles were rejected,

and the information used in the publication entitled: "Ophthalmic examination in children”

originated from 20 researches.

Preparing the child for the eye examination

In the examination of the eyes of a young patient, as in the case of an adult, the history plays

an extremely important role. It is accepted in the medical community that a properly

conducted interview is as much as 70% of the success in making an appropriate diagnosis.

During the interview, the parents answer a series of questions concerning, among other things:

the purpose of the visit to the ophthalmologist, existing symptoms indicating a relevant

disease entity, history of correction or previous eye surgery and regularity of previous eye
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examinations, general well-being and health of the child, as well as defects or eye diseases

occurring in the family. The answer to the last question is extremely important, as eye

diseases affecting parents are not uncommon in children as well. The best example of this is

strabismus: the probability of a child not suffering from strabismus is only 1 %, but if one

parent has the condition, the probability increases to 10-20 %, and if both parents have

strabismus, the probability increases to 20-30 %. [4]

History

A very important aspect of any diagnosis is history. With children it may be more

complicated and he person responsible for this part of the examination is most often the legal

guardian or the person that spends the most time with the young patient. Most valuable parts

of the history are:

-Antenatal history to exclude TORCH infection (rash, fever, etc.)

-Perinatal history, including details of delivery, prematurity, birth weight, crying at birth, and

institutional care (NICU stay).

-Systemic history, including developmental milestones, history of seizures,

neuropsychological symptoms, history of cerebral palsy, and Down syndrome

-Ophthalmic history, including history of eye misalignment, eye rubbing, tearing,

photophobia, white eye reflex, or other ocular complaints

-Family history, including family history and history of eye disease in parents or siblings

-Other history, including history of allergies, medication use, immunization status and

previous consultations. [5]

Corneal light reflex

The corneal light reflex test involves drawing the child's attention to a target, that is, a light

source or object of bright colour. During the test, a different light source is constantly directed

at the child's eyes. The light reflection should be symmetrical
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In both pupils of children aged between four and six months. We can encounter the

phenomenon of pseudo-obesity, i.e. the wide nasal dorsum or supraorbital folds can give the

impression that the eyes are deviated, but on closer inspection we see that the reflection of

light is symmetrical. [6]

Visual acuity

One of the first things the ophthalmologist does during the eye examination is to measure

visual acuity. With regard to younger patients, in addition to the visual acuity assessment

itself, the doctor also assesses the child's behaviour. The use of ophthalmoscope charts is

recommended for performing the examination in patients under the age of three according to

the new recommendations of the American Academy of Ophthalmology. Currently in use are

picture boards (Lea or Allen), matching boards (HOTV) find their application in illiterate

children and letter boards (Snellen). When performing visual acuity testing with the boards,

each eye should be tested separately. The doctor instructs the patient to cover the unaided eye

when reading pictures/letters/numbers from the board. Current visual acuity standards for

patients aged two and a half to six years were provided by the Multi-Ethnic Pediatric Eye

Disease Study. When examining children's vision, it is important to remember that most

children before the age of six do not see exactly the same in both eyes. This difference should

decrease with age. For this reason, it is advisable to refer children aged five years and older

for further testing only when their monocular vision scores are worse than three out of five

optotypes (letters, numbers, symbols) on the 20/30 line or two lines of difference between the

eyes. Once such a result is obtained, the diagnose should be directed towards amblyopia, i.e.

deterioration of vision in one eye compared to both eyes. [6,13]

Pupil reaction

The pupillary examination should be performed with bright light; with this and the ability of

the examiner, it is possible to assess each pupil for a direct and concordant response. The

accommodative response of the eyes should also be checked, that is, the reaction of the pupils

by means of the activity of the cortical centres. This manifests as pupillary constriction when

closely observing approaching objects. In addition to the aforementioned activities, the pupils

are also measured for size and symmetry, and the examination should be performed in both
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light and darkness. A pathology in which the difference in pupil size is more than 1mm is

called anisocoria. This can occur in up to 20 % of the population without any visual

impairment, but can also be an indication of a visual impairment, or a disorder of the

sympathetic as well as parasympathetic nervous system that requires further control. [7]

Cover tests

The covering-up, covering-up-not-covering and alternative covering-up tests are responsible

for further checking alignment. During these, again the patient has one eye covered and uses

the test eye.

In the covering test, the child's attention should be drawn to the target. During this activity,

the other eye is covered. The movement of the test eye from a tilted position to a position that

focuses on the target is diagnosed. Pathologies detected in the examination allow the detection

of overt strabismus. The other eye is then uncovered and the test is repeated.

In the cover and uncover test, the cover is placed over one eye, it remains for a period of one

to two seconds, during which time the child directs his or her attention to the target. At this

time, the doctor removes the veil and observes the previously examined eyeball for any

movement associated with the eye returning from a deviated position to fixation on the target.

This makes it possible to detect covert strabismus. [8]

In the alternating covering test it is possible to detect covert strabismus. As in the test above,

one eye is covered while the lid is held in place for a few seconds, then quickly moved over to

the other eye and left there for a few seconds, after which the lid is returned to the eye being

examined. The whole process is repeated several times. The specialist has to assess the eye

for refixation, each time the cover is moved.

The tests described above should be performed on both eyeballs, both with an object a short

distance away and with an object placed further away. Each test should be performed in three

trials to confirm the diagnosis. If the test is negative, the patient should be referred with a

strabismus duel. It is important to remember that in some children strabismus may occur

sporadically, for example when the child is tired. It is also necessary to refer a child for

further diagnosis when a parent reports a deviation occurring at home, even though it was not

detected during the tests carried out at the surgery.[9]
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Examination of the external parts of the eye

Another part of the young patient's eye screening is the examination of the external parts of

the eye, which includes anatomical structures such as the eyelids, orbit, conjunctiva, sclera,

cornea and iris. When performing this part of the examination, the ophthalmic specialist

should use a light source to assess for abnormalities such as excessive lacrimation,

hypersensitivity to light, conjunctival injection, gross structural abnormalities and watery or

purulent discharge. The most common cause of persistent eye discharge in infants is

obstruction of the tear duct. The defect is recognised when the eye begins to secrete mucus,

caused by pressure on the lacrimal sac. Possible treatment is to massage the lacrimal duct;

when there are additional symptoms, such as infections, we should use antibiotic treatment.

Continuous monitoring of the pathology is also recommended, as the symptoms resemble

childhood glaucoma, which requires a different treatment. The distinguishing feature of the

pathologies is the redness and swelling present in glaucoma. In addition to the symptoms

mentioned above, glaucoma also manifests itself with corneal opacity, hypersensitivity to

light and eye enlargement. If the symptoms mentioned above occur, it is advisable to quickly

refer the patient to a specialist, as untreated glaucoma can cause blindness. [10]

Fixation and alignment

We should assess visual fixations routinely at every screening examination and other visits to

the ophthalmologist. Full response to the examiner's face should be demonstrated by children

older than six weeks of age. At the later age of two months, the child should be able to fixate

the gaze and follow the object shown by the examiner. An indication for further control and

eye examination is if the child does not have the above mentioned activities at the age of three

months. The doctor also has the task of assessing the alignment of the eyes, as its pathologies

allow the patient to be diagnosed with strabismus. The defect can be caused by a number of

factors, including abnormalities in the innervation of the eye muscles or other conditions,

such as visual impairment, cataracts or retinal tumours, among others. [11]

Red reflex

The red reflex examination makes it possible to detect a number of pathologies of the visual

organ, including eye alignment, asymmetric refractive errors, cataracts or retinal
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abnormalities. An ophthalmoscope is used for the examination. Diagnosis should be

performed in a darkened room, the ophthalmoscope should be about 30-45 cm from each eye

of the patient, and then about 60-90 cm to diagnose both eyes together. A symmetrical

orange-red light should reflect from both eyes, but the hue of the light may vary depending on

the pigmentation of the eyes. Abnormalities detected by the examination, such as color

asymmetry or the presence of dark or white spots, should argue for broadening the diagnosis

and referring the patient to a specialist. ). The only situation that should not cause us concern

is the presence of mucus in the tear film, it is observed as a moving opacity that disappears

after blinking.[12]

Visual impairment

After performing the above-mentioned steps, during the examination the doctor should also

check for the possibility of amblyopia, or what is known as low vision. The defect is due to a

condition affecting reduced vision in the eye, which consequently leads to the brain's

incorrect perception of the image obtained in a given eyeball. The ethology of such a

condition can vary widely, while factors that increase its incidence include strabismus,

childhood cataracts, neurological disease, eye trauma, retinal damage or significant refractive

error between the eyes. Currently, unfortunately, there is no single test to detect every case of

visual impairment, there are only a few procedures at the doctor's disposal to help identify

visual impairment. Such procedures include alignment screening and red reflex testing,

among others. We can suspect the presence of visual impairment in very young children when

the patient consistently resists covering one eye more than the other. A rare but challenging

symptom that can indicate vision loss is nystagmus. It is also very common for young

children to try to compensate for visual anomalies, for example, by tilting their heads.[13,14]

The examination should be pleasant for the child

As we all know, children are very quickly distracted; every little stimulus can cause an

excessive stress reaction, which can manifest itself as crying, screaming and often even

generalised distraction, which makes it very difficult to carry out the eye examination at an

appropriate level. In order to prevent the above-mentioned situations, the ophthalmologist

should try to make the visit look like fun and the young patient willingly participate. Another

very important aspect is to ensure that the parents satisfy all the child's physiological needs

before the eye examination. The young patient should be sleepy and full. The doctor, on the
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other hand, should ensure the right atmosphere during the visit. This means that the

temperature in the room should be appropriate, the lighting should not be too bright and the

doctor's language should be adapted to the patient. [3]

Screening for retinopathy and other disease entities in infants born prematurely.

As already mentioned, retinopathy is the most common cause of visual impairment in children

up to 5 years of age in developed countries, so a very important part of the examination is the

examination of vision in premature infants for the aforementioned disease entity. According

to the Regulation of the Minister of Health of 6 November 2013 on guaranteed services in the

field of outpatient specialised care, Dz. U. 2013. 1413 (Journal of Laws of 2 December 2013),

based on Article 31 d of the Act of 27 August 2004 on health care services financed from

public funds (Journal of Laws of 2008 No. 164, item 1027, as amended), examination of the

organ of vision in premature infants born before 32 weeks of age or whose body weight is

between 0 - 1500g is obligatory. Situations in which the aforementioned activity is also

mandatory are children born before 36 weeks of gestation, , with intrauterine growth

retardation, treated with intensive oxygen therapy and phototherapy. The examination should

be carried out by a doctor who is experienced in the diagnosis of neonatal eye diseases. The

doctor begins the examination by dilating the pupils of the newborn. It is recommended that

2.5% phenylephrine and 0.5-1% Tropicamidum be used for this,Dilate the pupils by dropping

drops 2-3 times into the child's eyes one hour before the test is performed. The patient's

condition should be monitored during the administration of the drops, as they can cause

bradycardia and cardiac arrhythmia. The administration of local anaesthetics is also

recommended. To carry out the examination, the ophthalmologist should use: a dilator (which

prevents the child from closing his/her eyelids), a magnifying glass and an indirect speculum.

If retinopathy is suspected, a retractor or strabismus hook will also be needed. According to

the recommendations of the American Academy of Pediatrics (AAP), the age of the infant at

the time of the first eye examination depends on its maturity. The timing of the subsequent

follow-up tests is determined by the ophthalmologist carrying out the first visit and depends

on the clinical picture obtained. [16,17,18,19]

Tests performed in young children

Currently, doctors have access to a range of tests to diagnose the relevant eye disease entity

and to control and prevent the occurrence of new defects. Among those used are :
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-Vestibulo-ocular reflex involving eye movement and head rotation. The eyeballs move in the

opposite direction to the rotation of the head, so that the image on the retina is not displaced.

-Optokinetic oculomotor reflex , i.e. the reflex of attempting to fixate on a moving object in

the visual field and when observing a disc with alternating black and white stripes. This test is

responsible for checking the developmental function of the oculomotor muscles.

- The Hirschberg test is used to objectively measure tropia. The patient observes a light source

40 to 50 cm away, during which the doctor compares the positions of the reflexes from the

cornea for the right and left eye.

- Bruckner test During this test, the doctor observes and compares the reflections from the

retinas for both eyes. Attention is paid to the colour, brightness and size of the glare. The test

must take place in a darkened room so that the pupils are dilated so that observations can be

made more easily. [20]

The progress of medicine in recent times has been almost unbelievable, so new methods of

ophthalmic examination in newborns and children are becoming more and more common. A

great many of these are under development, or are only used in individual countries.

Long-term follow-up - what about the patient taking the next steps

The visual organ requires constant care. Follow-up examinations should be carried out at an

appropriate interval. Mostly during the patient's adolescence, if there are no contraindications

and no worrying changes in the visual system, a check-up should be carried out each time

during the child's balance sheet. These should take place at the ages of 2, 4 and 6 and at a later

date, and it is important to ensure that the young patient attends each of these check-ups and

that they are carried out by a general practitioner or paediatrician. During such an

examination, the doctor replaces digital and letter optotypes, for example with images of

animals. The child, seated at an appropriate distance, is asked to respond to what he or she

sees on the board or to demonstrate by appropriate hand positioning. This is a simple and

pleasant examination that should not cause discomfort to the child. [6]
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Conclusions

The eye examination in children differs from the typical examination performed on an adult

patient. The optometrist must have adequate knowledge of the visual system in younger

patients. In addition, it is necessary to equip the ophthalmologist's practice with specialised

equipment, i.e. the test kits and instruments used. In addition to adequate preparation of the

practice and the specialist himself, an aptitude for working with children is also very useful.

Qualities such as patience and the ability to communicate with the smallest patients are most

desirable here.

The consequences of untreated vision loss can be very drastic. Untreated low vision in many

cases even leads to permanent vision loss. The diagnostic process may not always be easy,

and it is especially difficult to detect visual impairment in illiterate children. However, every

effort should be made to obtain a correct diagnosis, as earlier treatment gives better results.
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