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OBJECTIVES:-
At the end of this lecture, the student should be able

0l ~

~Describe different components of the eye and function of each

and -understand the eye protection media

- Describe the refraction of light as it passes through the eye to
the retina, identifying the refractive media of the eye

-Know glocuma and binocular vision

-Know layers of retina, blind spot, and fovea centralis

-explain the different light sensitivities of the fovea, peripheral
retina and optic disk

-Kn@w principles of optics and errors of refraction

__Light pathway in the eye-

-Tekt%oé/Guvton l Hall

Q{eferenc féooé/Ganong review of medical physiology




NCTIONS OF VISION

DIS CRIMINATION
— LIGHT VS.
DARK

DETECT COLOUR
(ADAPTIVE
VALUE OF

COLOUR VISION) ,\

-




Eyebrow  Pupil Iris
(under
cornea)

Upper eyelid Lacrimal
(palpebra) caruncle

Sclera

Medial

Lower eyelid o
commissure

(palpebra)
Conjunctiva
(over sclera)

1cting Media



THE EYE IS A FLUID FILLED
SPHERE

the eye 1s a fluid-filled sphere
enclosed by three specialized
tissue layers.

the sclera is a tough outer »
covering of connective tissue.

the middle layer is the =
choroid containing blood

ssels. —__ 9
} lna 1s the 1nnermost * 53

Retina  Choroid Sclera




Anatomy of the eye:

1- Sclera ( thick ,white
fibrous tissue for protection- e«
spherical appearance)-

aaeoids @200 o : g
-inside sclera, highly — S ;‘"
vascular has BV to supply  ww= / y /
retina with blood ST —

B . /i
-the capillaries in the choroid
underlying the pigment . -
epithelium are the primary FJ

source of nourishment for
' I photoreceptors &
m rods and cones

Retina Choroid Sclera



» or diopteric power

Cornea

1ts anterior surface.



TRANSPARENCY 15 o
F

PRIME IMPORTANCE FoR
THE CORNEA AND

THEREFORE IT

Limbal stem cells

Descemet's Membrane

IT RECEIVES Limbus
NUTRIENTS VIA
DIFFUSION FROM
THE TEAR FLUID
THROUGH THE
OUTSIDE SURFACE

AND FROM THE

AQUEOUS HUMOUR
THROUGH THE
INSIDE SURFACE,

FROMPHINS

NEUROTRO

SUPPLIED BY NERVE
FIBRES THAT
INNERVATE IT.



THE CORNEA HAg
N
BLOOD SUPPLY: 17
GETS OXYGE

N
DIRECTLY THROUGH
THE AIR. Sagittal plane ANTERIOR

Cornea

Anterior cavity: Cornea \
Anterior chamber <
Posterior chamber

OXYGEN FIRST Scleral venous sinus
DISSOLVES IN THE TEARS Anterior ciliary vein
AND THEN DIFFUSES

THROUGHOUT THE —\\ =
CORNEA Bulbar \/

conjunctiva

Sclera

THE ENVIRONMENT
SUPPLIES ALMOST ALL
OXYGEN NEEDED FOR
TISSUE RESPIRATION IN 7 a e |
THE OPEN EYE. 4 Cilary Cilary ~ Zonular ~ Vitreous chamber
v/ / muscle process fibers (contains vitreous

b
Ciliary body elene ody)

IN THE CLOSED EYE, POSTERIOR

ABOUT TWO THIRDS OF_'
THE OXYGEN DEMAND IS
MET BY DIFFUSION FROM

ANTERIOR CHAMBER



Lens

Cornea




. e
Iris

4- pupil / behind center of cornea, control

& allow light to enter the eye,appears

black because, as you look through the pupil—==
lens, you see the heavily pigmented back of /
sclera£ Naa

the eye (choroid and retina)

EF » AR
5- Iris colored part ( has radial muscle # ——
dilates the pupil as in dimlight (supplied ), ~Sympathetic motor

by sympathetic ) + circular muscles . / nerve fiber

constrict the pupil (by parasympathetic), Il

In dim light
Radially arranged smooth

muscle fibers of the iris
“the eyes appear brown to black when the #

contains a large amount of melanin,
blue due to low melanin.
/

— Circularly arranged smooth
' muscle fibers of the iris

| fl— "
\ mnorral gt Parasympathetic
i) /— ganglion
s I  Yilatt
(XY Pupil Dilation

gt and Constriction &



Sensory
Sympathetic
Parasympathetic

Hypothalamus

Pretectal nucleus

Edinger-Westphal
nucleus

Optic n. & chiasm

Oculomotor n.




6-cilliary muscles (body)
thick ant part of choroid to which
attached suspensory ligaments (zonule)

7- lens

transparent, biconvex, semisolid,
diopteric power 15-20 D,

held in place by zonule

(lens ligament= suspensory ligament)
attached to ant part of cilliary body

within the cells of the lens, proteins
called crystallins are arranged like
the layers of an onion,this makes up
the refractive media of the lens

t]

the lens helps focus images on the
| a to facilitate clear vision.
q.what is cataract?

8- Uwvea = choroid + iris + cilliary
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Zonules



Sagittal plane ANTERIOR

Anterior cavity: Cornea \
Anterior chamber ’
Posterior chamber

Scleral venous sinus

Anterior ciliary vein

conjunctiva

Bulbar 2

Ciliary Ciliary Zonular
| muscle process fibers
' of lens

Ciliary body

POSTERIOR

Vitreous chamber
(contains vitreous
body)




Cataracts” occurs in older people.
IS a cloudy or opaque area or areas
in the lens
- the proteins in some lens fibers
become denatured and coagulate to
form opaque areas .
-When a cataract has obscured
light transmission so greatly that it
mpairs vision

Artificial lens - Artificial lens

implanted in — implanted in

posterior = anterior
chamber

Capsule
of lens

-An extracapsular
cataract extraction
involves removing
the lens but leaving
the capsuleto put
synthetic lens .
- Intracapsular le
extraction :
removing the

and cap

implanti

syntr




DONWN

THE LENS SYSTEM OF THE EYE WILL FOCUS AN IMAGE ON THE
RETINA UPSIDE DOWN

'(I;EQEI]EI(IJ\@PAGE IS INVERTED AND REVERSED WITH RESPECT TO THE

HOWEVER, THE BRAIN PERCEIVES OBJECTS IN THE UPRIGHT
POSITION DESPITE THE UPSIDE-DOWN ORIENTATION ON THE RETINA

-

THE REASON THE WORLD DOES NOT LOOK
INVERTED AND REVERSED IS THAT THE BRAIN
“‘LEARNS” EARLY IN LIFE TO COORDINATE
VISUAL IMAGES WITH THE ORIENTATIONS OF
OBJECTS.



Anterior chamber of the eye =
/Between iris & cornea.

-posterior chamber of the eye /
- Between iris & cilliary muscles

- Iris between both

Fovea (point of
central focus)

| ‘_,"f: \\
Pupil ———D q

ﬂ‘ !

Optic
Retina (rods nerve
and cones)




Refractive media of the eye:-

1) the interface between air and the anterior surface of
the cornea,

(2) the interface between the posterior surface of the
cornea and the aqueous humor,

(3) the interface between the aqueous humor and the
anterior surface of the lens of the eye,

(4) the interface between the posterior surface of the

lens and the vitreous humor.

- a total refractive power of 59 diopters
/Lv'/iwenh_tﬁe lens is accommodated for distant




Refractive media of the evye:-
1-Cornea

Its diopteric power is 40-45 diopter at its anterior surface.

- About two thirds of the 59 diopters of refractive power of the
eye 1s provided by the anterior surface of the cornea

- The principal reason for this is that the refractive index of

the cornea i1s markedly different from that of air,

(whereas the refractive index of the eye lens is not greatly different from the
indices of the aqueous humor and vitreous humor)

N. B/ Thelnternal index of air is 1
- the ¢ eornea 1.38
-the aqueous humor, 1.33
: the crystglhne lens 1.40
d e v1treous humor 1.34.




-the aqueous humour is a transparent, slightly
gelatinous (gel-like) fluid similar to plasma

ANTERK

CILIARY

CAVITY

7=
= e

— POSTERIOR
> CHAMBER BODY
n i SUSPENSORY
I - __——— LIGAMENT
CHAMBER ~
IRIS POSTERIOR
—  CAVITY
CONTAINING
VITREOUS
HUM
FLOW OF UMOR
AQUEOUS
HUMOUR
CILIARY BODY INS
CANAL OF SCHLETNIM/ CILIARY MUSCLE

Yo



-The agueous humor
- Is continually being formed and
reab- sorbed.

-The balance between its formation and
reabsorption regulates the total volume
nd pressure of the intraocular fluid
ourishes the cornea and iris
roduced in the ciliary body by an
e secretion by ciliary processes..

O =» posterior chamber>>> to
>> ant chamber >>>>drained
| of Schlemm in anterior

le, which is a venous
junction between
ea ( anterior

-

Aqueous humor Iris

Flow of fluid \ Spaces of Fontana
Formation /

of aqueous \ / /

humor /X S Ciliary body

Canal of Schlemm

3
-
L el

ﬁ* Y/

Diffusion of
fluid and other
constituents

Filtration and
diffusion at
retinal vessels

Agueous
humor

Canal of / :
Schlemm
&

Ciliary body

Vitreous ‘Posterior
humor - chamber



What is glucoma 2
(intraocular pressure more than 20mm Hg)

-Why it causes damage of optic nerve?

obstruction of AQ H outlet leads to increased intraocular
pressure.

excessive aqueous humour pushes the [ens bacRwards into
vitreous, which pushes against the retina.

this compression causes retinal and optic nerve damage that
can cause blindness if not treated? GLAUCOMA

. . . — abnormal pressure
the axons of the optic nerve are compressed at the optic disc. g iideey
This Lack of nutrition of the optic nerve fibers, WAIGCHge o opicoene |
causes death of the involved fibersel blindness
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Bens.-

- Has diopteric power 15-20 D

-(1/3 refractive power of eye) ,
more Important than cornea.

why?

' internal lens is that, in
s signals from the brain,
vased arkedly to

Foea |
central

It
A
| 0"‘
%\
LAl
Cloymsde’

lcnirols he ens \\

Refing fods
ond cone

roim of

ocus|

Macula

Op‘ric

nerve




4-THE VITREOUS HUMOUR

- between the posterior
surface of the lens and the
retina

(for nourishing retina &

lé;ﬁf spheroid shape of the e \/\TREOUS HUMOUR

-is the transparent, colourless,
gelatinous mass

it fills the vitreous chamber
between the lens of the eye and
the retina

the vitreous humour is clear
and allows light to pass
through

water and dissolved
ances can diffuse slowly
1 Teous humour

ITREOUS HUMOUR REMAINS FROM BIRTH

W O

YiJ



1
diopter

2
diopters

10
diopters

%\(—}
1 meter




External protection of the eye

1- Bony orbit

2- lids blinking keep cornea moist
3 -Conjuctiva

4-Tears from lacrimal gland has

Supenior eyelid -8 : Lo Inis seen through comea

&~ Pupil

Laleral angle of eye —==
- Bulbar conjunctiva covering sclera

Infenor eyeld -

FIGURE 7.64. Surface anatomy of the eye (A) and lacrimal ap|
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Lacrimal Apparatus

Lacrimal gland

Superior and
inferior canaliculi

Lacrimal sac

Nasolacrimal
duct




RETINA

the one place in the body where arterioles are
visible and examination by ophthalmoscope is of
}glreat value in the diagnosis of diabetes mellitus,

yperltensmn, and other diseases that affect blood
vessels

-Photoreceptors ( RODS + CONES)

T1C DISC ( blind spot. Why?)
dial & above post pole of e
ave & retinal bld vess es enter +
tors so it is blind)

E ALIS -depression in macula
zmented spot at post pole of eye +
visual aculty + for colors

Visual axis_
\

Posterior
chamber

Cillary io
body

Vitreous
humor




