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Physiology

e Refraction

CORNEA

- Simply light enters the eye by going through the cornea and lens. These
two organs modify light rays by a phenomenon called refraction I
(ssall JLus¥) in order to have a single point -not two- in the fovea as it [ 6 3
should be to see clearly. X

- When light waves travel from a medium with a given refractive index to a medium with another refractive
index. At the boundary between the two media, the wave phase velocity is altered, it changes direction.
- The amount of bend depends on the refractive index of the media and the angle of incidence.
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Important: light refracts towards central line from Light passes two - Light passes through the glass from:
low to high density. For example, when light moves | different media and | * Low to high = TOWARDS central line
from air (lower density) to water (higher density), | the straw appearsto | * High to low — AWAY from central line

light waves will slow down then it will refract be broken due to - Light rays (picture: yellow) are parallel
towards the medial vertical line (central line). refraction but itisn’t. | to each other. o) s
- Unit of refraction:

o Diopter =1 / focal length of a lens.

o The power of the lens is measured by the diopter (D).

o The eye requires about 60 diopters of power to focus the light from a distant object (6 meters or more)
precisely onto the retina.

When looking at a far object, light rays are coming parallel (2 6 meters). It will >
enter through the lens and then it will refract in a single focal point at 1 meter.
This is due to the power of lens, which is 1 diopter. G
Example: If we used another lens, rather than having a focal point at 1 meter it >
will be at 25 cm distance. What is the power of the lens? 4 diopter. How? —
diopter = 1/focal length (m) | 25 cm — 0.25 m | diopter = 1/0.25 = 4 5>
"(cornea & lens J' ¢ sexs) 60D Leisd Cpall 5 paad) ae Jalntis Wil 9138 22K J 55 il . m

- The refracting surface of the cornea and lens are spherically convex.

- Cornea has a higher refractive index than air; the lens has a higher refractive index than the aqueous and
vitreous humours that surround it. The velocity of light is reduced in a dense medium so that light is refracted
towards the normal. When passing from the air to the cornea, or from the aqueous to the lens, the rays converge.



e The eye’s optical system: very important

Cornea

Crystalline Lens

Main refracting surface.

Double purpose: balancing eye’s refractive power
and providing a focusing mechanism.

Provides 40 diopters, or 75% of the total refracting
power of the eye. (2/3 the power of the eye)

Provides 20 diopters (%3 3 &) of refractive power.
(1/3 the power of the eye)

Fixed

Changes (depends on how far the object is from the eye)

In children the power of cornea = 32D. It reaches the
maximum power at the age of 18 = 40D. That’s why
it's NOT recommended to do any refractive surgery

before age of 18. At age 40 they will have presbyopia.

Hew fiber cells lorming Secondary
= — Lans

= Iris
i l f;(f Cornea

Pupil

Frant

- . Epithelial cells

At 60 = 0D Lens Capsule

age 60 = 0D.

e Accommodation “theories of eye accommodation LINK” f
- Helmholtz theory: When the eye look at close object — contraction of ciliary More globular shape {
muscle — decrease tension in zonule fibers (relaxation) — elasticity of lens capsule Aljers a“a'n_"ld Wi :
mold lens into spherical shape anterior-posterior curvature (diameter) increase — e p
greater dioptric power — divergent rays are focused on retina. h

- Contraction of ciliary muscle is supplied by parasympathetic third nerve.
- After prolonged reading there might be ciliary spasm associated headache.

Viewing a DISTANT object (2 6 meters)

Viewing a NEAR object (< 6 meters)

Nearly parallel
light rays
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¥
Flattened lens/y

for weak refraction

Diverging
light rays
a

|

|
Round lens /K

for strong refraction

Relaxed situation:
Light rays are coming parallel
Accommodation is very relaxed
Eye power = 60D (40D + 20D)

* Cornea: will not change.
* Lens: the closer the object the more diopter needed
to maintain a point at the fovea.

* If this mechanism is disrupted, as you get closer to
the object the focal point will be behind the fovea (no
accommodation) and vision will be unclear. More
diopters are needed! (example: at 30 cm, lens goes
from 20D -relaxed- to a higher diopter 23/25/28D)
Refractive power can increase up to 15D more, like in
children (with time it becomes less)



https://www.sciencelearn.org.nz/images/54-theories-of-eye-accommodation

Accommodation

..~ Contracted ciliary muscle

Suspensory ligament

... Relaxed ciliary muscle
Close focus

.- Suspensory ligament

I

Looking at a far object.
No accommodation.

Distance focus

1. Change of lens shape. Notice how the shape of the lens changes in
relation to different distances (in near object the rays are not parallel,
so we need a more powerful lens to maintain the point in the fovea so
the lens becomes more thick)

2. Miosis: to allow as much light rays as possible to enter.

3. Convergence: contraction of medial recti.

e Axial length (AL):
o Normal axial length is 22.5 mml (it's measured from the tip of the cornea to the surface of the retina).
o if the axial length is longer = the picture will be in front of the retina “Myopia”.
o If the axial length is shorter = the picture will be behind the retina “Hyperopia”.

Refractive Errors

- Facts: 75% of avoidable blindness is due to: uncorrected refractive error, cataract, trachoma.
- A mismatch between the refractive power (RP) & the focusing distance of the eye. AL & RP should match!
- Inability to see clearly is often caused by refractive errors.

Terms

Ametropia

o R

- Emmetropia (normal) & = Y 5 < jUsill el L

- Ametropia = refractive error, three types of refractive errors:
o Myopia (nearsightedness)
o Hyperopia (farsightedness)
o Astigmatism.

o) bl : : L Hyperopic
. Emmetropic , m e M*g;,ﬁ'c , eye
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Emmetropia Presbyopia

Point at the retina
Matching between axial length (AL) &
refractive power (RP)

Point in front of the retina
* high RP & normal AL OR
*normal RP & long AL

Point behind the retina
*low RP & normal AL OR
* normal RP & short AL



Emmetropia

- Adequate correlation OR matching between axial length (distance from cornea to the fovea) and refractive
power of the eye (cornea and the lens).

- Rays of light from a distant object are brought to a pinpoint sharp focus on the retina (without
accommodation). fovea J (e hu 2ad]) ailina (il el sha g cpall 3 68 ()5S0 Lal

- All refractive errors are some deviation from emmetropia.

Ametropia

- More common than hyperopia and astigmatism.

- Most prevalent among Asians (80-90%), African Americans (25%), and Caucasians (13%) varies according to race.
- Etiology: not clear, genetic (family history is important), acquired (excessive accommodation, near objects, aging)
- Average age of onset: 6/8/10 (preschool/ school age) to 20 years (normally stops at 20)

- Rays of light from a distant objects converge in front of the retina,
causing a blurred image on the retina.

- The myopes can see close objects clearly, commonly known as
“short-sightedness” vl (e g sl < il lail) s

- Myopia can be: essential (T RP, T AL) OR secondary (other
causes)

Causes of myopia: refractive & axial

1. Refractive myopia _»ub ol aas (8155 08

a) Change in lens nucleus or shape:
- Cataract (ex. senile cataract: high density/thick/hard, low elasticity = high refractive power = induced myopia)
"senile cataract J s s33a myopia a8 sxie juaifan 60/70 s e daa sl (813 Uaill Cajry Las yae sk
- Spherophakia: congenital anomaly where the lens is spherical.
- Diabetes. How it affects the lens? Through a process called “osmosis” due to variabilities in blood sugar.
* Diabetics have both myopia and hyperopia depending on the level of the blood sugar.
* High blood sugar — high sugar in aqueous humour — shrink of lens = HYPEROPIA.
* Low blood sugar — fluid shift into lens — globular shape — MYOPIA
* Undiagnosed diabetics might end up with a brain injury. Uncontrolled (fluctuations in blood sugar) lead to blurry
vision.
" Je fluctuation 4# 0¥ blood sugar Y controlled se 43 & i3 pine ylaidlle §saie U &l & g patient o2 W"
b) Lens repositioning:
- Ciliary muscle shift: treatments like miotics. Contraction of ciliary muscles persistently — induced myopia
- Lens movement e.g. anterior lens dislocation. Trauma — lens moves forward — image will be in front — myopia
c) Ciliary muscle tone: Excessive accommodation, e.g. medical students. Reading a lot at a near distance.

d) Increase corneal power: Keratoconus (cone shaped cornea), Congenital glaucoma (big eye + protrusion of cornea)

15 F.°

Keratoconus Cnngemtal Glaucnma




2. Axial myopia

- Excessive long globe. S (pall aaas (Sl Ak g8l

- More common %

- Causes: (what causes big eye)

a) Congenital glaucoma,

b) Posterior staphyloma (bulging of posterior part of eye).

Normal eye

Myopic eye

Myopia Forms

Benign myopia (school age myopia)

Progressive OR Malignant myopia

- Commonest type %

- Onset 8-12 years, myopia increases until the child stops
growing in height.

- Generally tapers off at about 18 to 20 years of age.

- Also called degenerative or pathological myopia.

- Myopia increases rapidly each year and is associated

with, fluidity of vitreous and chorioretinal change.
"Jso A5 paiana o8 VI

Symptoms

Headache , blurred distance vision,

.| Children: strabismus & amblyopia.

Morphologic eye changes (axial myopia)

Changes occur with axial myopia specifically. The following changes occur with increase in length (from front to back):
1. Deep anterior chamber. | 2. Atrophy of ciliary muscle. due to excessive stretching
3. Vitreous may collapse prematurely leading to opacification. The eye is bigger (more space) and the vitreous
(gel-like substance) will stay the same. The space will be partially filled with vitreous and the rest with aqueous humour
(watery) causing them to mix in a process called “liquefaction” (less density) [important]
4. Fundus changes: loss of pigment in RPE , large disc and white crescent-shaped area on temporal side , RPE atrophy in
macular area, posterior staphyloma, retinal degeneration — hole — increase risk of retinal detachment & vision loss.
O 1Al i cretina ) 8 coverage L osSe ) e (Sl 4 $ipa V) 8 jeanm (i ¢ laall o lua sretina ) (& 4 i) A f of LB g
Jall sbreaks 4 suas Sl Cpall aaa st il a8 e Laretina ) retinal break leas 4ala juan akiin (uaey G e o (Sae S 5
Juaid § retinal detachment leasd dals Lxic juad dlglad/lein € retina ) (8 s son U s J32 Wl s breaks I g Jaaé liquified
")

One of the most important risk factors of retinal detachment is high myopia. «!! Joa 55 (Saa g

Posterior Staphyloma (bulging)
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Yellow arrow: optic nerve with distorted margins because of vitreous | Blue arrow: retinal margins. | White area: The retina (which
is transparent ) and choroid (red in color ) are very thin and the sclera (white) is showing (behind the retina). | US: shows bulging at
the back of the eye because the pressure of the eye pushes the weak structures. (eye is getting bigger and the walls weaker)

Correction of myopia

Concave lenses (negative)




Hyperopia

- Parallel rays converge at a focal point posterior to the retina. myopia Jb <ulS ) e L) JS (uSas
- Etiology: not clear, inherited. trauma may cause dislocation of the lens.

- Rays of light from a distant object now focus behind the retina.

- Must accommodate when gazing into distance to bring focal point
on to the retina. However, this reduces their accommodative
reserve when they want to view close objects. So, their distance
vision is generally better than near vision, hence the term “long-
sightedness” "s_» geal 5 sasmll Jia (S Ay 8l (e e o 2mll £ LEY)”

- Can be: essential (| RP, | AL) OR secondary (other causes)

Causes of hyperopia: refractive & axial

1. Refractive hyperopia

- Decreased refractive power of the eye (insufficient):
a) Absent (aphakia: absent lens) or posteriorly repositioned lens (image at the back). can be congenital or due to trauma.
b) Weak accommodation: trauma (it affects muscles or zonules), marijuana. (causes weak accommodation)

2. Axial hyperopia

- Decreased effective axial length (excessive short globe)
- More common (retina is pushed forward)
- Causes: Tumor, orbital mass.
retina )y el Cia b dala 8 S5 Ulad3 paa ale ()

Cavernous

Symptoms

Eye pain / strain, headache in frontal region (especially after reading, they require more accommodation), visual acuity
at near tends to blur (blurry vision) relatively early “inability to read fine print” | Pediatrics: strabismus & amblyopia.

Correction of hyperopia

Convex lenses (positive)




Astigmatism

(s> 5e 13 5 ima oSae il e Y misleading) <ol a1/ sas 5555 baie Lo i 335300 -
- Cornea is usually shaped like half a football. In these eyes there will be no astigmatism.
you may describe it to the patient as “ your eye is shaped as a rugby ball instead of a
football”
- In astigmatism parallel rays come to focus in 2 2 focal lines rather than a single point.
- Etiology: hereditary.
- Cause: refractive media is not spherical — refract differently along one meridian than
along meridian perpendicular to it — focal.

No astigmatism sxuk < single point focus «— 4 sbuia L il 3 I .

astigmatism xsb »¢ — two focal points < s ¢ jasflat ¢ ja Lsluiia e b Ll B)ﬁ\@

2 Meridians:
Blue: flat
Red: perpendicular
= 2 focal points

Classification

Regular astigmatism 2 focal points.

Irregular astigmatism 2 2 focal lines

S «two points g deled o ¥"

(2) ramone S a6l (1) Sleallel
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Types :_:iS <Ll il 44

1. Simple Myopic Astigmatism: one before the retina, and one on the retina.

2. Simple Hyperopic Astigmatism: one on the retina and another behind the retina.

3. Compound Myopic Astigmatism: both are before the retina but at two different locations.

4. Compound Hyperopic Astigmatism : both behind the retina but at different virtual locations.
5. Mixed Astigmatism: one is before the retina and the other is behind the retina.

Causes

Corneal causes (majority)

Lenticular causes

- Simple corneal astigmatism. st (A ) jmie T o 5o
- Keratoconus (causes myopic astigmatism) very
common in our community — Disease of the
collagen of the cornea — astigmatism 4 e
- Masses e.g. lid tumor LSS iy s (358 (0 by
cornea J g sislid I & s 05l 7 sow tumor A Jud
- Ptosis: Whaa cornea J (e (A5 3 il oS Wl ‘
sxic Jila (JukYl yie age scinduce astigmatism - s s
s s sastigmatism sxie yua congenital ptosis =——m——
.amblyopia

Keratoconus
-

"lens A JS& (& JA) Jlas S srola aal "
- Lens dislocation. part of the zonules are cut.
i e e A jededsll e s
- Lenticonus. |

Symptoms

Asthenopic symptoms (headache, eye pain), blurred vision, distortion of vision cxie s (e b s ol Il s,
head tilting 4> 3 U (sl e 220 Jslsyand turning, amblyopia (with uncorrected astigmatism > 1.5 Diopters)




Presbyopia

- Physiological loss of accommodation in advancing age
- Deposit of insoluble proteins in the lens with advancing age — elasticity of lens
progressively decrease — decrease accommodation.
- Around 40 years of age, accommodation become less than 3D — reading is possible at
40-50 cm — difficulty reading fine print, headache, visual fatigue.
- Lens is not as flexible because of decreased elasticity (gets dry) + zonules relaxes.
- Correction of Presbyopia: convex lenses for reading.
Glie My land Al 5 g Ay S e L) T Ty Chama V) g L5 8 Ul Gl jmy Lo s b 8 el oy o laliy (136 jall s Uil aaiiasy (g sall”
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Testing Vision

e Visual acuity s s “refraction J ¢y lein o shadli y”

- Vital sign of the eye and first thing to do in the clinic with Intraocular pressure (I0P) :I.uEE,: ’ :oco: )
- Central visual acuity: display of different sized targets shown at a standard distance |.amw.:|-c00-:
i{|v0 @ cua

from the eye: Allen’s & Snellen chart. “Osse pbis jsa () 1S e pasllz Hiccisa J il [FAE
ma 48lua ¢

“0 000w s

- Patient should be sitting & examine each eye alone (cover the other eye). Always start
by showing large letters (assuming everyone is blind) and go smaller till normal.
-VA:20/20 (American), 6/6 (British) | 20/20 ft = 6/6 m. What does 20/20 mean?
The patient can see at 20 feet what the normal population can see at 20 feet. Just like vital signs we have ranges
from the normal population. Examples: 20/200: the patient can see at 20 ft what the normal population can see
at 200 ft (far away from the normal). 20/40: the patient can see at 20 ft what the normal population can see at
40 ft (not that far away from the normal)

EEEEBea ~ o
Eriiias e b
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e Testing poor vision
First: If the patient is unable to read the largest letter < 20/200 — Move the patient closer e.g. 5/200.
at 10/200 SV < sad he can see el s S8 a5 10ft Lealal 20ft Lealal Lo Jay Dlia i ¢ s yall o 8 4y gl oo J5li dd g e €D o al) i
"l e e i laga b ol L Ll a5 all s (Sae 1S 2ay (he can see at 10 ft what the normal can see at 200 ft )2
Second: If patient cannot read:
1. Count fingers (CF) examine each eye alone and write down the distance ex. CF at 1 foot or 2 feet. Not |
2. Hand motion (HM) Not |
3. Light perception (LP) with a torch examine all quadrants: up, down, right, left (sometimes all quadrants
are affected except one). You have to document that.
4. No light perception (NLP) complete blindness Gl s s Lo

e Pinhole testing simple but very important. Routinely done to all patients with decreased VA.
i cuba ¢(he is far away from normal) s «decreased 43 43ixe 20/100 ol 32s Ll cafia VA I Lid ola L J o) c3aliadl 1 5 (i e 18"
"tool J s xaa%ui s aiwe don't know foptic nerve ¥ retinal ¥ s cataract J) s lens disease ¥ srefractive error oxie Ja

e Syl s8 5 Snellen chart ) 4e a8 Jass 68 s Claid L 206D (ual) 5 cpe ary Slindlll g 3"
.(pinhole will cause muscle spasm) 4563 e visual acuity I (i 53 sl Claidll asas
corrects for about three) 4s s is s 2 W gmrefractive error »2i28 20 /20 - Ges3 1)

B ypia AT e Hlaill ety e (Sl e ) refractive error sl sed Guai e 135 (diopters
A J 550 zeuy pinhole Jl 4 bal ol W myopia saie oy el I 5 ) uall i1 51aY €20/20 deasl 5
we < confusion s JSLie due U a rays Y 4 Wi fovea J e 7 5 535 ki central ray
La s il juaiy caali f @3l 51 (it has to be 1.2) 4 1.2mm ¢ 43 eliminate them
Cranly (e pinholing o stess & s 880 ¢ 5 bl Wl agie 238 5 jaay A (5 5¢20/20 Jea s
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e Measuring refraction video (1:05 to 1:31)

G4 » Y castigmatism Y s hyperopia ¥ s myopia sxie (s % L crefractive error sdic (i yall Jadlly Ll (31"
A a2ands 3 Ui 4l Juads Lie «in diopter 4a ol sg sl a3 5 eprescription 4deel s gdie sl o
" retinoscopy

Correction of Refractive Errors

e Spectacle lenses “Glasses”: most common
o Monofocal lenses 32~ 53 5 LI spherical lenses for myopia and hyperopia, cylindrical lenses for astigmatism
o Multifocal lenses ¢ 8 W& for patients with: presbyopia + myopia/hyperopia.

First picture: Hyperopia
Biconvex <& | (+) 4 e zlsi cAimaas @l gl jura ) aaa U — > . s
Second picture: Myopia ’ — &
Jl Ay ) sad) L@-‘h B (') duae CL‘M ‘Mjg Bjﬂ\ s oesS U.'."J‘ o L P;':,esl;:p‘j?;::,:ﬁ;::;t‘e?ﬁ:t;i:::qe 2 hyperopia, corrected with plus lens
Biconcave lSi | 4358 &Y 320 rays
Third picture: Regular astigmatism corrected with
cylindrical lens: has both (plus +, minus -) — — w7 Ii‘
optometrists ) L s yn advanced ) s ddweal) Jualiill L — A '
myopia, uncorreted, the image myopia, corrected with
falls short of the retina minus lens
Multifocal lenses
Has 2 lenses (powers) One !
for far vision (up) and the other o i )
for near ViSion (dOWn) . B measurement bifocal height astigmatism, uncorrected. The two astigmatism, corrected. The two
unequally focused parts of the image are unequally presented parts of the image
indicated by the solid and dashed lines are focued on the retina

To summarize the Tx: (1) Cylindrical lens — astigmatism +/- myopia or hyperopia (2) Biconcave lens —
myopia (-) (3) Biconvex lens — to correct hyperopia (+)

e (Contactlenses. common

e Keratorefractive surgery: last option,options: cornea (change shape) or intraocular to get rid of
glasses

1. Cornea & suas 48yl WiSlaw e JI83 LASIK & 3 (Laser-Assisted In-Situ Keratomileusis), INTRALASIK, LASEK

<L 3¥Y (Laser Epithelial Keratomileusis). We remove part of the stroma (central part) using laser by evaporating

tissue from corneal surface. Videol | Video2 (not the same as presented by the doctor)

2. Intraocular: PRK (Photorefractive Keratectomy): another lens Ll g 35 bl dsall Joii
"oad) 8 Ledaal (aad ol (Al dne 5 ) duaad) Jaal Lo Ja (iris b duasdl day ) dadal) sl ald duae g ) 3

Clinical Scenario

Scenario: 14 year-old boy complaining of difficulty seeing the blackboard (common presentation)
- Visual acuity (VA): 20/200 (first thing to do)
- PH (Pin hole):

o Improve: (1) to 20/20 — Refractive errors | (2) to 20/80 — both. (RE & other cause)

o No improvement — Other causes: cataract, optic nerve disease..etc


https://www.youtube.com/watch?v=ezOoPKZwNDk
https://www.youtube.com/watch?v=Xsg07RqvGFE
https://www.youtube.com/watch?v=KDDZzDU-v-s

Extra from 435 team

- The refractive index of a medium is defined as the ratio of the phase velocity of a wave light in a reference medium to
its velocity in the medium itself.

- To have a clear picture in the retina & to be seen in the brain, there should be a clear cornea, clear anterior chamber,
and clear lens, clear vitreous cavity then the picture should be focused on the retina with normal refractive index.

- The retina is responsible for the perception of light. It converts light rays into impulses; sent through the optic nerve to
your brain, where they are recognized as images.

- Power of accommodation is {(15 - age)/4} of the lens. accommodation is strong in children.

- All three types of ametropia can be corrected by spectacle lenses . These diverge the rays in myopia, converge the rays
in hypermetropia, and correct for the non - spherical shape of the cornea in astigmatism.

- Japanese tend to have myopia more due to their crowded narrow surroundings which requires excessive
accommodation.

- Symptoms of hyperopia: Accommodative esotropia: because accommodation is linked to convergence leading to
easotropia..

- It should be noted that in hypermetropia, accommodative effort will bring distant objects into focus by increasing the
power of the lens. This will use up the accommodative reserve for near objects.

- Astigmatism is a common and generally treatable imperfection in the curvature (mismatched curves) of the eye that
causes blurred distance and near vision. It's the worst in the quality of vision.

- In astigmatism, surface of cornea is not homogenous. Usually it is congenital.

- Regular astigmatism: (2 meridians) power and orientation of principal meridians are constant. The principal meridians
are 90 degrees apart (perpendicular to each other). With the rule astigmatism, Against the rule astigmatism, Oblique
astigmatism.

- Irregular astigmatism: (different meridians > 2) power and orientation of principal meridians change across the pupil.
The principal meridians are not perpendicular.

- Anisometropia: (not mentioned by the doctor or slides)

* Anisometropia is the condition in which the two eyes have unequal refractive power. Generally a difference in power of
two diopters or more is the accepted threshold to label the condition anisometropia. the image of an object in one eye
differs in size or shape from the image of the same object in the other eye.

* More than 3 diopters difference if not detected in pediatrics and corrected it can cause unilateral amblyopia “in the
weaker eye”.

* Individuals can tolerate up to 2-3 Diopters of anisometropia before becoming symptomatic.

* If the difference between 2 eyes: (D=diopter), > 3D — glasses | > 3 but < 7 — contact lenses | > 7D — surgery.

Causes: Correction of a refractive error Anisometropia, Antimetropia (being myopic (nearsighted) in one eye and
hyperopic (farsighted) in the other.), Meridional aniseikonia occurs when these refractive differences only occur in one
meridian (see astigmatism), Refractive surgery.

Allen chart (age 3 - 6 years) Snellen chart (more than 6 years)
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- Notes for testing vision & VA:

* In the first 2 months of life: do light objection test (if the baby objecting or closing the eye in response to light it means
he/she is seeing)

* From 2 months - 3 years: do follow and fixate test. At this age, babies will start to follow the objects, so bring a toy in
front of them and do the test. (If following the toy — good vision). OR you can do (central= seeing centrally. Steady= no
nystagmus. Maintained= baby is following object & after blinking he/she continues following the same object)

* The vision maturation is acquired skill for the brain, so babies when they’re first born they will be legally blind.




* The axial length of the eye will grow quickly in the first 6 months. So if anything stops the growing they will have
amblyopia (lazy eye) E.g: vitreous hemorrhage, congenital cataract.

* Legal blindness: if the vision in the best eye is w/ best correction and providing less than 20/200, this is considered
legal blindness. (patient needs assistance). The criteria used to determine eligibility for government disability benefits
and which do not necessarily indicate a person's ability to function. In the US, the criteria for legal blindness are: * Visual
acuity of 20/200 or worse in the better eye with corrective lenses. * Visual field restriction to 20 degrees diameter or
less (tunnel vision) in the better eye. Note that the definition of legal blindness differs from country to country.

* Testing near visual acuity: It is done at a standard working distance ~ 30-40 cm. A variety of charts are available:

Low Vision Test Card
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* - To assess the effect of pathology on VA. You must eliminate the effect of refractive error. This is achieved by

measuring: the patient’s best spectacle correction or viewing the test chart through a pinhole.

- Contact lenses:

* Higher quality of optical image and less influence on the size of retinal image than spectacle lenses

* Indication:cosmetic,athletic activities,occupational,irregular corneal astigmatism,high anisometropia & corneal disease

* Disadvantages: careful daily cleaning and disinfection.

* Complications: infectious keratitis, giant papillary conjunctivitis, corneal vascularization, and severe chronic

conjunctivitis.

- Refractive surgery - flattens corneal surface (more successful because it’s easier to flatten than to make it more

convex) for myopia or increases its curvature in Hyperopia.

- Improves unaided visual acuity but may have complications.

- Intraocular surgery: for high power bkl vl ol duse g 5 gl saaa Jaai s la 5 dal) Jadi) e 3 e pgaali I

o Give best optical correction for aphakia; avoid significant magnification and distortion caused by spectacle lenses.

o Clear lens extraction(with or without I0L)

o Phakic IOL ( intraocular lenses): lenses made of plastic or silicone that are implanted into the eye permanently to
reduce a person's need for glasses or contact lenses.

o One of the side effects of intraocular lens procedure => loss of accommodation.

Photorefractive keratectomy (PRK) Laser-assisted-in-situ Keratomileusis (LASIK)
Flap No flap. We just remove the epithelium apply Thin flap.
laser then the epithelium will grow.
Advantage Safer on the long run. Immediate 20/20 vision, no pain, good visual
rehabilitation, can correct high numbers (up
to-80)
Disadvantage Severe pain for 1 week, blurred vision for 2-3 Severe trauma, the flap can fall down

weeks




