IN THE NAME OF ALLAH

Optics, Refraction and
Refractive Errors

Dr m.Feizi
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Ty is an extremely narrow beam of i

light.




All visible objects emit or retlect
in all directions.
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Convex lenses are thicker in the middle and focus light rays to a focal point in front of the lens.

Convex Lenses

The focal length of the lens is the distance between the center of the lens and the point where the
light rays are focused.




Concave Lenses

Concave lenses are thin in the middle and make light

rays diverge (spread out).










Refractive Errors

* Emmetropia

. ‘Ametropia




Unaccommodated




Ametropia

* Ametropia means Refractive

error Eye

. * It is the opposite condition ,
wherein the parallel rays of light

are not focused exactly upon the
retina , When the
accommodation 1s at rest k-

surace







Myopia

* Principal focus is formed 1n front
of the retina
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Causes

Axial Myopia
Curvature Myopia
Index Myopia

Abnormal position of the lens
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Axial Myopia

Axial myopia results from increase in anteroposterior length of the eye ball. ©

. Normal Axial length- 23mm to 24mm °
Imm increase in AL — 3Ds of Myopia *°




Curvature Myopia

* Curvatural myopia occurs due to increased curvature of the cornea and Lens
or both.

Anterior surface of the cornea- 7.8mm

* Posterior surface of the cornea- 6.5mm

* Imm decreases in radius of curvature results in — 6 Ds of Myopia




Index myopia

* Index myopia results from increase in the refractive index of
crystalline lens.

Refractive index of normal Lens - 1.42







Symptoms




Complications




Hypermetropia o | Retine

Prm(:lpal focls IS
. formed behind the
retina
Light focuse:
behind the

refina




Retina

* Axial Hypermetropia

* Curvature Hypermetropia

* Index Hypermetropia

Light focuse |
behind the

refina

* Abnormal position of the lens




Clinical Types

* Simple hypermetropia

* Pathological hypermetropia
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* Head ache

. * Blurred vision particular near work

* Convergent squint

* FHarly onset of presbyopia

* Eye Strain




Astigmatism

Astigmatism 1s that condition of Refraction where there are two point focus of light

Flattest curve Sturm'’ S_,--1
I._ ——irer val

Posterior focal

Circle of least

cor fusion
Steepest curve

Light source

ASTIGMATISM

Astigmatism causes light
to strike at more than
one area af the back of
the eye. This causes a

distorted image.







With-the-rule

Against-the-rule







Causes

Curvature

Ex: Keratoconus, Lenticonus etc..

* Centering errot

Ex: Sub location of the lens

Refractive index

Ex: Cataract

Retinal

Oblique placement of macula




Symptoms




Myopia Hyperopia Astigmatism |
Minus lens |
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Treatment




Presbyopia

Ciliary muscle relaxed
Ciliary processes

Zonules under resting tension .
—Iris

Unaccommodated lens

Accommodated lens
Pupil constriction

during accommodation
Relaxed zonules g

Ciliary muscle contracted

* 'This 1s a physiological aging process, In
which the near point gradually recedes
beyond the normal reading or working
distance

Unaccommodated

Distant Object
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Causes

Lens matrix is harder and less easily moulded
Lens capsule is less elastic
Progressive increase in size of the lens

Weakening of the ciliary muscle




Treatment

- Near glass: plus lenses




children

The Normal Age Variation

* At birth: - 2D to 3 D Commonly
Present

- * Most of infant birth with hyparopia

* At the age of 5 Yrs- 90% of Children’s
are Hypermetropic

* At Puberty:- Emmetropic

* Children are in the risk of amblyopia




Thank “U”




