Vision and the Visual System

A Functions of Vision

There are ten functions of vision

1 Focus – The ability to see objects clearly at different distances, both near and far away

2 Visual Acuity – The ability to see fine detail

3 Movement – The ability to fix upon an object and track it as it moves and the ability to focus on an object when our head is moving

4 Social Communication – The ability to use eye contact as part of our social communication.

5 Visual Field – The ability to see over a wide area without moving our eyes and head

6 Stereoscopic (Binocular) Vision – The ability to use two eyes together to judge distance and depth

7 Colour Vision – The ability to distinguish between colours and the different shades and tones

8 Contrast Sensitivity – The ability to distinguish objects where there is a limited contrast between the object itself and the surrounding area.

· The ability to distinguish objects in poor light and where there is limited contrast between the object itself and the surrounding area.

9 Light Sensitivity – The ability to adapt quickly to changing light conditions

10 Visual Perception – The ability to interpret images and make sense of the visual world.

B (Some) Eye Conditions and Impact
Retinitis Pigmentosa

This is a group of conditions, the most common first symptom is a difficulty seeing in poor light. Eventually it can lead to night blindness.

 A second symptom is a reduction of the visual field. This is often referred to tunnel vision.

Often glare from bright lights is a problem.

Retinal Detachment

This is a condition of the fundus in which part of the retina becomes detached from the choroids.

Since the detached tissue is not receiving the nourishment normally provided by the choroids, it eventually dies and this results in a blind area in the visual field of the person concerned.

Diabetic Retinopathy    

· Diabetic retinopathy is a condition that is caused by a weakening of the blood vesssels at the back of the eye and is a complication of diabetes. There can be leakage of blood into the fluid in the eyeball and this can lead to black spots appearing on the field of vision.

· It is the leading cause of blindness in persons of working age especially in the developed countries.

Retinoblastoma

This is a malignant tumour arising in the light sensitive lining of the eye known as the retina.

It is a tumour of early childhood and less than 5% of cases diagnosed after the age of five years.

Cataract

A cataract is a clouding of the part of the eye called the lens.

The lens is a clear tissue found behind the iris, the coloured part of the eye.

The lens helps to focus light on the retina at the back of the eye to form an image.

To help produce a sharp image the lens must be clear

Cataract: Symptoms and Treatment

· Blurred or cloudy vision all over

· Being dazzled by lights, such as car headlamps and sunlight

· Colour vision may become washed out or faded

· It can be treated very successfully by removal of cataract and implantation of an artificial lens

Buphthalmos

This is a group of conditions which can seriously affect vision.

There is a gradual narrowing of field of vision at the periphery which may ultimately result tunnel vision or even blindness.

Glaucoma: with early detection and regular treatment the damage to the sight can be limited or further worsening can be stopped.

Aniridia
This is a group of disorders involving underdevelopment of the iris.

Almost all the eye structures can be affected.

Glare and photophobia impact on vision in addition to reduced acuity.

Albinism

This is a congenital condition in which the colouration or pigmentation is reduced involving the skin and the eyes or the eyes alone.

Photophobia, reduced visual acuity and nystagmus can impact on vision

Ptosis

This is an impairment in the structure of the eyelid (a drooping eyelid). The muscles in the eye are not strong enough to hold up the eyelid.

Divergent Squint (Strabismus)

This is a failure in the alignment of the two eyes, so that they are looking at two different objects simultaneously instead of one.

Often in children the second image is suppressed by the brain so that they do not see double.

Keratoconus

This is  defined as a progressive thinning of the cornea cuasing it to become cone shaped.

The distorted shape of the cornea produces astigmatism. The cornea may lose its transparency; visual acuity may be reduced due to distortion and scarring; there may be light sensitivity.

Microphthalmia 

This is an incomplete development of the eye and a small eye.

It is also frequently associated with other visual defects including cataracts, glaucoma and retinopathy.

Refractive Errors

Refractive errors are the presence of hypermetropia, myopia or astigmatism

Refractive errors are not considered a visual impairment (unless detected)

Macular Degeneration (Stargardt’s)

This is a problem of the macula (the part of the retina which is responsible for close work – reading etc).

It gives rise to disturbance in the central vision ranging from a minor disturbance to complete loss of central vision.

Macular Degeneration: Symptoms

· Difficulty in recognising faces and can make details impossible to see, blind spots may be present. Colour vision may be affected.

· Distortion of vision can make straight edges appear crooked

· Initially distance vision may be good but it may deteriorate with time so that orientation may become difficult.

