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PHS212 assignment : discuss the defect of the eye

The range of distinct vision of a normal eye extends from 25 cm. beyond the eye to infinity. That is to say that a normal eye can form clear image on the retina of an object lying anywhere within this range. Such an eye is called emmetropic eye. However there are some common defects of eye which are:

Defects of vision and their corrections

There are three common defects of vision. They are:

1) Myopia (Short-sightedness or Near-sightedness)

2) Hypermetropia (Long-sightedness or Far-sightedness)

3) Presbyopia

4) Astigmatism

A. Presbyopia

This defect of vision usually happens in old age when ciliary muscles become weak and can no longer adjust the eye-lens. The muscles become inflexible in this condition and cannot see nearby objects clearly.The near-point of an old person having presbyopia is much more than 25 cm. Presbyopia can be corrects by wearing spectacles having convex lens.

Another point to be noted is that a person can have both myopia and hypermetropia. In such a condition, spectacles having bifocal lens are worn. The upper part of bifocal lens is concave and lower part consists of convex lens.

Causes and its remedy   

Presbiopia occurs when the ciliary muscles get weakened and the flexibility of crystalline lens gets reduced. Most cases of presbiopia are dealt with simple reading eyeglasses made of convex lenses. The people with both eye defects myopia and hypermetropia often need bi-focal lenses. The upper section of the bi-focal lens contains a concave lens which is used to see an object lying at a large distance, and the lower portion of the bi-focal lens has convex lens to have a clear image of an object lying at a short distance.  

B. Cataract:

A yet another defect of the eye which usually comes in old age is the cataract. The medical condition in which the lens of the eye of a person becomes progressively cloudy resulting in blurred vision. It develops when the eye-lens of a person becomes cloudy due to the formation of a membrane over it. It decreases the vision of the eye gradually and can lead to total loss of vision of the eye. It can be restored after getting surgery .The opaque lens is removed and artificial lens is inserted in its place via operation. This defect cannot be corrected by any type of spectacle lenses.

Cataract is a clouding of the lens, which prevents a clear, sharp image being produced. A cataract forms because the lens is sealed in a capsule and as old cells die they get trapped in the capsule, with time this causes a clouding over of the lens. This clouding results in blurred images.
C. Hypermetropia or longsightedness 

In a hypermetropic or longsighted eye when the eye is fully relaxed, parallel rays from an object lying at a large distance are brought to focus at point behind the retina. This happens because of abnormal flatness of the cornea or of the eyeball being abnormally short. By the power of accommodation, however, parallel rays from the remote object are brought to focus on the retina and the object lying at a remote place can be observed clearly. However, if the object gradually comes nearer and nearer, the image tends to move farther behind the retina and more and more accommodating power needs to form the image on the retina. Finally, accommodating power will exhaust when the object is at N1. 

Causes

There may be any of two reasons behind the occurrence of this defect 

1. The focal length of the lens of the eye becomes too large, or

2. When the size of eyeball gets diminished, light rays from the object at a short distance can’t be brought to focus on the retina to form a clear vision.   

Remedy

This defect is remedied in the same way as done for presbiopic eye. A convex lens should be used near the eye, and the focal length of the lens being so chosen that by this lens a virtual image of the object at N is created at N1.

D. Myopia or shortsightedness

In a myopic eye, the eyeball becomes unusually long in comparison with the focal length of the lens. Hence when the eye is fully relaxed, parallel rays from an object at infinite distance are brought to focus somewhere in front of the retina and the imaged on the retina gets blurred. The people who suffer from this type of defect can have clear vision of an object at short distance. 

Cause

When the focal length of the eye lens gets diminished, the power of the eye gets increased so much which results in Myopia. 

There may any of two reasons:

1. When the curvature of the cornea gets increased, or 

2. When the eyeball gets extended.

Remedy

This defect is remedied by using a concave lens close to the eye. The focal length of the lens is so chosen that parallel rays from distant object after passing through the lens appear to diverge from P, the far point of the myopic eye. These rays, therefore, meet at a point on the retina and form clear image. 

E. Astigmatism 

This defect is when the light rays do not all come to a single focal point on the retina, instead some focus on the retina and some focus in front of or behind it. This is usually caused by a non-uniform curvature of the cornea. A typical symptom of astigmatism is if you are looking at a pattern of lines placed at various angles and the lines running in one direction appear sharp whilst those in other directions appear blurred. Astigmatism can usually be corrected by using a special spherical cylindrical lens; this is placed in the out-of-focus axis.
Cause

This defect occurs when the spherical shape of the cornea deformed. As a result, it has unequal curvature in different meridian planes. 

Remedy

This defect is corrected by using a cylindrical lens which has different curvature in different meridian planes. The curvature and the axis of the lens are so chosen that together with the eye, the cylindrical lens produce and optical system whose focal length is the same in every meridian plane.

Others include
· Age-related macular degeneration (ARMD):This is a degenerative condition of the macula (the central retina). It is caused by the hardening of the arteries that nourish the retina. This deprives the retinal tissue of the nutrients and oxygen that it needs to function and causes a deterioration in central vision.

· Glaucoma:   The eye produces a clear fluid (aqueous humor) that fills the space between the cornea and the iris. This fluid filters out through a complex drainage system. It is the balance between the production and drainage of this fluid that determines the eyes intraocular pressure (IOP). Glaucoma is a disease caused by increased IOP usually resulting from a malfunction in the eye’s drainage system. Increased IOP can cause irreversible damage to the optic nerve and retinal fibers and if left untreated can result in a permanent loss of vision.
